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Abstract

The main objective of this study is to contribute to the existing debate on the link between export activ-
ity and eco-innovation at a microeconomic level, using Spanish agro-food auxiliary companies as case
study. For that purpose, a cluster analysis has been carried out and two groups of companies have been
identified, that is low and high export performance. The languages spoken in the company, export reve-
nues, export experience, international promotion expenses and positioning strategies are the variables
that most contribute to distinguishing these groups. The results also show that the age of the manage-
ment is a key factor in being more export-oriented, as are the control of inputs through information and
communication technologies, the implementation of environmental innovations, and partnerships with
universities and research centres. The main contributions of this study are: firstly, to broaden the sectoral
scope of the research, which was previously focused on the industrial sector; secondly, to analyse the
factors that can influence strategic decision-making; finally, the results provide information of interest to
companies that wish to increase their eco-innovative processes through export orientation.

Keywords: Export performance, Environmental innovation, Cluster analysis, Agro-food sector, Auxiliary
industry.

1. Introduction

R&D activities are vital in providing a com-
petitive advantage for any activity and economic
sector. In the case of the agro-food sector, sev-
eral studies have demonstrated the relevance
of these activities as one of the main factors
for growth and achieving a more solid compet-
itive position in both national and internation-
al markets (Capitanio et al., 2009). This point

is becoming increasingly decisive in an agro-
food context characterised by progressively
globalised competition and a higher level of de-
mand (Baamonde, 2009).

Moreover, economic internationalisation has
led to an ever-growing loss of local markets, with
aresulting increase in transport distances between
growers, industry and consumers, with repercus-
sions on social and environmental costs (Notar-
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nicola et al., 2012; Reisch, 2013). In this context,
the search for sustainable production and con-
sumption in the agro-food sector has stimulated
the creation of many international initiatives and
strategies designed to reduce environmental im-
pacts, forcing companies to increase their produc-
tivity and export capacity through eco-innovative
processes. The relationship between internation-
alisation and innovation is more widely studied in
the literature (e.g. Freixanet, 2014; Shearmur et
al., 2015; Bigakcioglu-Peynirci ef al., 2020). On
the contrary, specific studies on eco-innovation
are more limited (de Jesus Pacheco et al., 2017).
Numerous authors agree that international trade
can have a positive effect on actions aimed at im-
proving environmental performance (Triguero et
al., 2017; Galbreath, 2019).

Along these lines, several studies analyze ex-
port performance (EX) and eco-innovation (EI)
relationship (e.g. Choi and Yi, 2018; Horbach
and Jacob, 2018; Mufioz-Pascual et al., 2019),
but the conclusions drawn offer a very gener-
alised view. At a microeconomic level, only
25% of theses works examine whether EI helps
companies increase EX. Nevertheless, most
of them (75%) analyze the influence of EX on
EI, confirming mostly a positive effect (Sorro-
che-del-Rey et al., 2022). Moreover, it can be
observed that most of the analyses have focused
on the industrial sector, and the evidence in the
agro-food sector is very scarce.

In this context, the present study examines this
issue in greater depth, taking Spanish agro-food
auxiliary companies as a reference. Specifically,
we examine the relationship between export per-
formance and organisational and technological
eco-innovations, identifying the characteristics,
variables and dimensions that contribute to-
wards setting firms apart. In addition, this study
also shows how export performance indirectly
influences EI through control variables, the main
objective being to understand how the export
performance affects adoption of sustainable in-
novation strategies in this sector.

To this end, a cluster analysis of agro-food
auxiliary companies is performed. The results
highlight the existence of two groups of com-
panies according to their export orientation. The
differences between the two groups depend to a

large extent on export experience, export reve-
nues, the amount of importance placed on low-
ering environmental impact, control of inputs
through ICT and external collaboration. All of
these show that there is a positive dependence
relationship between the export performance
and the EI variables.

Thus, this paper complements the scarce lit-
erature available regarding the interrelationships
between these variables on the agro-food sector,
making an empirical contribution.

The rest of the paper is structured as follows.
Section 2 contains a review of the literature.
Section 3 describes the methodology and mate-
rials used. Section 4 explains the estimates and
results of the descriptive analysis and the cluster
analysis. Section 5 deals with the main discus-
sions. Finally, section 6 presents the conclusions
drawn from the research.

2. Literature review

Environmental sustainability has become a
priority in recent years, not only for polluting
countries, but also for those with greater envi-
ronmental awareness and commitment. This has
led researchers to study how innovations carried
out at an environmental level affect export ac-
tivity and internationalisation processes and vice
versa (Chiarvesio et al., 2015; Pozzobon Palma
et al.,2018; Munoz-Pascual et al., 2019; Galera-
Quiles et al., 2021).

Today, world population growth along with
demographic changes, globalization, andchang-
es in eating habits are putting upward pressure
on the demand for food.This has resulted in pro-
found changes in food production and consump-
tion patterns. The main concerns are to provide
enough food, in the quantity and quality required
to meet the nutritional needs, while conserving
natural resources (Alexandratos and Bruinsma,
2012; Valls et al., 2021). As a result, production
is becoming increasingly globalised and indus-
trialised, leading to standardisation. Agricultur-
al practices, especially in developed countries,
have intensified in order to increase crop yields
as much as possible. At the same time, new pro-
duction practices are being implemented that
foster improved levels of food safety, such as
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biological control and the implementation of
traceability (Barth et al., 2017). In this regard,
Galdeano-Gomez et al. (2017) show how inno-
vations in biological control minimise the use of
fertilisers and plant protection products in order
to promote sustainability in Spanish agricultural
production.

The agro-food sector totals approximately 1.3
billion tons annually with a cost of more than
1000 billion dollars per year (Esposito et al.,
2020). It has been severely affected by problems
such as resource scarcity, food loss and waste
generation along the world’s supply chain. The
mismanagement of resources and processes rep-
resents one of the causes of such problems. The
food industry also has a negative impact on the
environment in terms of energy use, CO, and haz-
ardous waste, among others, accounting for 64%
of European industrial pollution. As a result, there
is a need to find out whether measures are being
taken by agro-food companies to promote EI and
how this affects their competitiveness and profita-
bility (Garcia-Granero et al., 2020).

Furthermore, greener production and processes
must go hand in hand with organisational and com-
mercial eco-innovation as a way of mitigating the
environmental externalities of agriculture and the
subsequent related international food crises, from
a multidimensional approach (Galera-Quiles et al.,
2021). In line with the above, it requires the imple-
mentation of new green practices that favour the
improvement of food safety, towards healthier and
more natural products (Arfaoui et al., 2022) and
sustainability levels throughout the supply chain.
Key factors could be the promotion of EI in dif-
ferent areas (products, processes, planning, tech-
nology and R&D); the cooperation between re-
searchers and enterprises (Petruzzella et al., 2020),
cooperation between stakeholders in the effective
implementation of EI (Kulak et al., 2016), envi-
ronmental attitudes, perceptions and intentions of
decision-makers; environmental concern at man-
agement and staff level and the implementation of
greener organisational business models (Barth ef
al., 2017; Drejeris and Miceikiené, 2018).

Accordingly, as these are essential goods,
studies in this area should be stepped up because
of the implications, not only for the environ-
ment, but also for society.

Within the observed heterogeneity, most of
the EI in the agro-food industry focuses on prod-
ucts or processes such as the following: cleaner
technologies, energy efficiency and renewable
energy (Sala et al., 2017); better management
of material and other resource flows (van Bom-
mel, 2011; Salomone et al., 2016); greener in-
puts and raw materials (Salomone et al., 2016;
Silalertruksa et al., 2017); food waste levels
(Sala et al., 2017); and recycling (Salemdeeb
et al., 2017). Other types of EI are included in
the organisational dimension, such as improved
greener networks as well as inter-organisational
cooperation and interaction (Kulak et al., 2016),
sharing of regulatory and interpretative schemes
(Van Bommel, 2011), guidance on environmen-
tal management, sustainability-minded staff and
the involvement of environmental experts (do
Canto et al., 2021). Finally, ecolabels and qual-
ity certifications are also prominent (Goossens
et al., 2017). When there is an effective chan-
nel leader with influence over the other players,
eco-innovation can spread from one company
to another as a result of increased collaboration
(Hall, 2006).

Implementing eco-innovative processes helps
companies solve existing externality problems, in
doing so, improving their image with national and
international customers (Chiarvesio et al., 2015),
and allowing them to increase their profitability
and be more competitive as part of a global posi-
tioning strategy. In addition, leaders within com-
panies influence strategy and culture. They expand
and refine product and process development, and
also determine levels of strategic action, including
those related to EI (Galbreath, 2017).

In the present study, through the empirical
analysis conducted, we tried to include as many
of the variables mentioned is possible, in order
to determine their influence on the EX and EI re-
lationship in the particular case of the agro-food
auxiliary companies.

3. Methodology

The design of our methodology has been divided
into several parts. Firstly, we identified the varia-
bles and indicators most commonly used in studies
on this topic. Secondly, a questionnaire was devel-
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oped as a tool to collect the necessary data. Third-
ly, a statistical analysis of data including a cluster
analysis (k-means procedure) and a chi2 analysis
(Piedra-Muiioz et al., 2017) was carried out to de-
termine the influence of the different variables on
EX and EI activity interrelationship.

3.1. Definition of the variables

As part of the analysis of export performance,
EX, a series of the most frequent indicators used
in this line of study have been considered (see
Table 1): income received from exports, inter-

Table 1 - Variables included in the analysis and scale.

national trade missions and fairs, export experi-
ence, the budget allocated for foreign promotion
and the degree of establishment in the interna-
tional market (Valdiviezo, 2012; Chiarvesio et
al., 2015; Freixanet, 2014).

In terms of EI, most papers analyse variables
related to the expenditure made on eco-innova-
tion by the firm (Galbreath, 2017), the impor-
tance of EI in organisations (Garcia-Granero et
al., 2020), the use of technologies and activities
that help reduce environmental damage and in-
put consumption, as well as the use of recycled
packaging (Rodriguez and Wiengarten, 2017;

Name of variable Description Measurement | References
scale
Characteristics of the managing director
Age Age of the managing director Natural Sousa et al., 2008
number
Education Managing director’s level of education Liker scale Contractor et al., 2005
(1=no education, 2=primary, 3=secondary, | (1-5)
4=higher education, 5=university)
Managing director’s Gender of the managing director (=0 male; | Dichotomy | Galbreath, 2017
Gender =1 female)
Characteristics of the firm
Employment Number of employees Natural Sousa et al., 2008,;
number Chiarvesio et al., 2015
Total income Total annual income Thousands Chiarvesio et al., 2015
of €
Education level of Average educational level of company staff | Liker scale Sousa et al., 2008
employee (1=no education, 2=primary, 3=secondary, | (1-5)
4=higher education, 5=university)
Export performance variables
Languages Number of languages spoken in the Natural Sousa et al., 2008,
company number Bianchi et al., 2018
Export Income Export revenues received as a percentage of | Percentage Salomon & Shaver,
total revenues 2005; Chiarvesio et al.,
2015; Freixanet, 2014
Trade Misions Number of international trade missions Natural Freixanet, 2014
carried out in 2019 number
International Fairs Number of international trade fairs attended | Natural Freixanet, 2014
in 2019 number
Export years Number of years the company has been Natural Salomon & Shaver, 2005
exporting number
International promotion | Expenditure on international promotion Liker scale Valdiviezo, 2012
campaigns (1=€0-15.000; 2=€15.000- (1-5)
30.000; 3=€30.000-45.000; 4=€45.000-
60.000, 5= +€60.000)
International Method of establishment abroad (1=does Liker scale Chiarvesio et al., 2015;
establishment not export, 2=online channel, 3=directly, (1-5) Freixanet, 2014
4=local sales office, S=subsidiary)
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Garcia-Granero et al., 2020); the introduction
of external environmental audits (Zailani et al.,
2012; Chiarvesio et al., 2015; Garcia-Granero
et al., 2020) and collaboration with EI research
centres (Chiarvesio et al., 2015; Doloreux and
Kraft, 2019).

With respect to the control variables regarding
company characteristics, several factors have
been taken into account, namely: the number
of employees, frequently used as a measure of
firm size (Sousa et al., 2008; Chiarvesio et al.,
2015), total annual revenue (Chiarvesio et al.,
2015) and employees’ level of education (Sou-

sa et al., 2008). Also, the main characteristics of
managing directors have been considered, such
as age (Sousa ef al., 2008) and educational level
(Contractor et al., 2005).

3.2. Data collection and sampling

The southeast of Spain has become the prin-
cipal horticultural supplier in Spain and Eu-
rope. This area includes the world’s largest
concentration of greenhouses (35,000 ha) to
produce fruit and vegetables. The success of
this model is not only due to the agriculture

Name of variable Description Measurement | References

scale
Eco-innovation variables

EI implementation If the company has carried out EI (0 =no; 1 |Dichotomy | Galbreath, 2017
= yes)

EI expenditure Percentage of total expenditure spent on EI | Liker scale Galbreath, 2017; Garcia-
measures (1: <2.5%, 2: >2.5% <5%; 3: <5% | (1-5) Granero et al., 2020
<10%; 4: >10% <15%; 5: >15%)

EI areas Areas in which EI has been carried out Liker scale Doran & Ryan, 2016;
(1=product, 2=process, 3=management, (1-5) Garcia-Granero et al.,
4=marketing, 5=not done) 2020

Input control Extent to which input control is carried out | Liker scale Kante et al., 2016
using ICT tools. (1-5) Rodriguez &

Wiengarten, 2017

Initiatives to reduce Extent to which action is taken to reduce Liker scale Rodriguez &

environmental damage | environmental damage (1-5) Wiengarten, 2017;

Garcia-Granero et al.,
2020

Clean technologies Extent to which clean or zero residue Liker scale Rodriguez &

technologies are used (1-5) Wiengarten, 2017;
Garcia-Granero et al.,
2020

Suppliers with EI Extent to which suppliers with an eco- Liker scale Lawson et al., 2015;

culture friendly culture are selected (1-5) Kulak ez al., 2016

Solutions to reduce Extent to which solutions to reduce the Liker scale Rodriguez &

water, energy, plant consumption of water, pesticides, energy (1-5) Wiengarten, 2017,

protection or fertiliser | and/or fertilisers are developed. Garcia-Granero et al.,

consumption 2020

Use of recycled Extent to which recycled packaging is used | Liker scale Rodriguez &

packaging and materials (1-5) Wiengarten, 2017,

Garcia-Granero et al.,
2020

Research centres Extent of collaboration with universities or | Liker scale Chiarvesio et al., 2015;
research centres (1-5) Doloreux & Kraft, 2019

ISO 14001 Certification | If 14001 certified (0=no; 1=yes) Dichotomy | Chiarvesio et al., 2015

Environmental auditing | If environmental auditing is carried out Dichotomy | Chiarvesio ef al., 2015;
(0=no; 1=yes) Garcia-Granero et al.,

2020

Source: Compiled by the authors.
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but also to all the synergies that it has origi-
nated in auxiliary companies.

For this reason, this study focuses on the
Spanish southeast agrifood auxiliary compa-
nies, which provide the necessary technologies
and services within the value chain to produce
fruit and vegetables, such as manufacturers of
greenhouses, plastics, containers and packag-
ing, fertirrigation systems, agricultural machin-
ery, climate control, seeds, nurseries, substrates,
plant nutrition or integrated pest control. The
major destinations are Spain, European Un-
ion and developing countries, located mainly
in North Africa, Latin America or Asia. In this
region, agricultural activity has a major impact
on the environment, as it involves an intensifica-
tion in the use of natural resources (mainly land
and water), together with the generation of large
amounts of waste (Tolon-Becerra et al., 2013).
These negative factors have led to the develop-
ment of eco-innovative actions (Garcia-Granero
etal., 2020).

Data for this study was collected by means
of a survey designed specifically for this pur-
pose. The questionnaire was devised taking into
account the measures and indicators shown in
Table 1 (Evans et al., 2008) and was geared to-
wards the management and technical staff of the
companies, as key informants in having an over-
view of what is really happening in their organ-
isations (Glick et al., 1990). The questionnaires
were sent by email and respondents were sub-
sequently contacted by telephone to verify the
responses received.

The questionnaire was sent out from August
to November 2020 to the 144 agrifood auxiliary
companies located in the southeast of Spain. The
percentage of responses was quite high. Seven-
ty-one surveys were received, although some
were discarded due to incompleteness. Thus, the
final sample consisted of 63 surveys which were
considered valid for the analysis. This represents
a response rate of 43.7%, which is highly satis-
factory. According to Menon et al. (1996), the
average top management survey response rate is
in the range of 15-20 percent. In addition, there
was a response from all the subsectors. Thus, we
consider that the sample is adequate in terms of
size and representativeness.

3.3. Methods

The cluster methodology was used to identify
the number of groups, maximising the heterogene-
ity between them (Kobrich ef al., 2003). We firstly
tested the influence of EI on EX and clusterized
based on EI, but the results were not satisfactory,
in line with those obtained by Mao (2022), for ex-
ample. As most of the studies found in the literature
on this topic (Sorroche-del-Rey ef al., 2022), we
then studied the influence that export performance
could have on the eco-innovative behavior and this
analysis showed a positive relationship, expanding
the evidences in the less-analyzed agri-food field.

The hierarchical method (Ward’s method) was
applied to separate the sample into two homoge-
neous groups: Group 1 (non or low export-orient-
ed companies) and Group 2 (high export-oriented
companies), according to the data shown in the
dendogram. Subsequently, k-means clustering
(Setyaningsih, 2012) was applied, choosing Eu-
clidean distance as the distance measure (Hair et
al., 2006). The data was divided into k clusters
at random to calculats the centroid of each clus-
ter, assigning each case to the closest cluster. The
new centroids were then calculated and firms re-
assigned to the one closest to the new cluster. This
process was repeated until no more reassignments
could be made (Piedra-Muiioz et al., 2017). In ad-
dition, an analysis of variance (one-way ANOVA)
was carried out to identify statistical differences
between the groups (Kuswardhani et al., 2014).

Finally, Chi2 tests were carried out to verify
the relationship between the two groups together
with the following variables from the socio-eco-
nomic profile: age, educational level and gender
of the managing director, number of employees,
qualifications and total income.

4. Results

The main results obtained by applying de-
scriptive statistics, cluster analysis and the Chi2
test are presented below.

4.1. Descriptive statistics

Table 2 shows a brief description of the main
variables that we have considered in the study, in
order to provide a profile of the companies.
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Table 2 - Summary of statistics for the main variables of the study.

Variable | Mean | Std. Dev. Minimum Maximum
Personal Attributes of the managing director
Age 48.29 9.4 26 73
Education 4.38 0.96 5
Managing director’s Gender 0.14 0.35 0 1.00
Characteristics of the firm
Employment 51.63 56.91 4 261
Total Income 10,574.88 19,447.57 268.77 120,000.00
Education of employees 25.19 40.98 1.00 261.00
Export performance variables
Languages 3.21 1.94 1.00 10.00
Export Income 15.73 21.49 0 77.00
Trade misions 3.30 1.36 1.00 5.00
International Fairs 3.44 1.42 1.00 5.00
Export years 8.06 8.55 0 30.00
International promotion 0.95 1.40 0 4.00
International establishment 1.67 1.50 0 4.00
Eco-innovation variables
EI Implementation 0.67 0.48 0 1.00*
EI expenditure 1.87 1.90 1 5.00
EI areas 1.08 0.79 1 5.00
Input control 241 1.34 1.00 5.00
Initiatives to reduce environmental damage 3.03 1.29 1.00 5.00
Clean technologies 3.02 1.31 1.00 5.00
Suppliers with EI culture 2.83 1.28 1.00 5.00
protecton ot fertliser consumption 330 L6 Lo 500
Use of recycled packaging and materials 2.89 1.35 1.00 5.00
Research centres 2.94 1.58 1.00 5.00
ISO 14001 Certification 0.27 0.45 0 1.00*
Environmental auditing 0.35 0.48 0 1.00*

(*) Dichotomous variables, 0 or 1. Source: Compiled by the authors.

The results show that the managing directors
of the companies surveyed are relatively young,
with an average age of 48 years. With regard
to their level of education, we found that the
vast majority of them have a university educa-
tion (84%) (Figure 1). Only 14.2% are women,
which may be due to the fact that these are agro-
food auxiliary activities where women have
been under-represented for many years and this

has only started changing over the last decade.
The average number of employees per company
is 51.6, with the level of university studies of the
workers being 50.8%, while the average income
of the firms is € 10.5 million, so they are mainly
small and medium-sized companies.

This is an internationally recognised activity in
those countries that are developing or want to de-
velop their agriculture through the implementation
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Figure 1 - Personal attributes of the managing directors.
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of high-yield greenhouse technology. This must be
the reason why 66% of the companies participate
in international trade fairs and trade missions, even
though they only speak 3.2 languages on average
(the maximum being 10), which tells us that they
are open to the rest of the world, where language
has not been a barrier to breaking into foreign mar-
kets where they can sell their technology.

Export revenues as a percentage of the total,

Figure 2 - Foreign promotion budget and % exports.

amount to an average of 15.7%, the highest figure
being 77%. As a result, the companies are highly
skewed in terms of its level of exports, with 70%
invoicing less than 15% internationally and only
11% invoicing more than 50% abroad.

The average expenditure on promotion abroad
is less than € 45,000 in more than 83% of the cas-
es (Figure 2), which makes it difficult for compa-
nies to establish themselves internationally.

International Promotion

60%

11%

0-15.000 = 30.000-45.000

= 45.000-60.000

15.000-30.000
= > 60.000

Exports (%)

o

70%
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Figure 3 - Percentage of expenditure on EI.
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14% <2.5%
37%

The level of importance given to EI both at
company level (4.1) and by managing director is
quite high: 4.05 out of 5. More than half (67%)
report having undertaken EI actions in their
company, although the percentage of expendi-
ture on EI is still too low, with 71% spending
less than €30,000 per year (Figure 3). The extent
of implementating environmental management
systems is 27% in terms of certifications and
35% in terms of audits, despite the fact that they
should optimise the use of fertilisers, water and
energy consumption, recycling and waste man-
agement, both in terms of environmental impact
and the costs involved.

Cluster analysis. Types of companies with
respect to export performance

The results obtained in the dendogram (Appen-
dix B) determined two groups to be the best solu-
tion, as they showed the lowest p-values for a one-
way analysis and represented the most significant
difference of each variable between the groups.
Finally, two homogeneous groups were identified
by applying cluster analysis: Group 1 (non or low
export-oriented companies) and Group 2 (high
export-oriented companies). Subsequently, an
analysis of variance (one-way ANOVA) was per-
formed to find statistically significant differences
in the means of the variables that comprise each
group (Piedra-Muiioz et al., 2017).

The results are shown in Table 3 where the
values of the main variables can be observed.

The variables that differ significantly between
groups with a probability level of 5% (p-val-
ue<0.05) and also contribute most to the dif-
ferentiation between groups, are “Languages”,
“Export Income”, “Export years”, “International
Promotion” and “International Establishment”.
These are followed to a lesser extent by “Control
of inputs using ICT tools”, “Number of collab-
orations with universities and research centres”,
“Initiatives to reduce environmental damage”,
“Eco-innovation has been carried out” and “Age
of managing director”.

Each of the groups analysed has a set of var-

iables that allow us to characterise each group:

* Group 1. This group corresponds to the
companies with lowest export orientation
and accounts for 69.8% (44 observations) of
the total analysed. The average age of the
manager is 46 years (13.2% lower than the
age of the other group). The companies in
this group have an income level of almost
€ 8m (€ 7.6m), have been exporting for
less than 5 years (4.3), with 5.7% of rev-
enue coming from exports, and speak less
than three languages. They have a very low
budget for promotional activities (0.4 out of
5), and are 3 times less established abroad
than Group 2. With regard to the indicators
for EI, we found that only half of the compa-
nies in this group carry out activities of this
type of innovation, are concerned with car-
rying out meaures to reduce environmental
damage or collaborate with universities and
research centres; and less than half under-
take input control using ICT.

* Group 2. Corresponds to the companies with
highest export orientation and represents
28.6% (18 observations) of the companies an-
alysed. The average age of the manager is over
53 years old. The companies in this group have
an average income of almost €18m (17.9m), of
which more than 40% (40.6%) corresponds to
sales abroad, have extensive export experience
of more than 17 years (17.3) and speak more
than 5 languages. They have a promotional
budget almost 6 times higher than that of the
companies that export the least (5.8), and are 3
times more established abroad than companies
in Group 2. An analysis of the indicators for EI
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Table 3 - Characteristics of identified clusters and test statistics of one-way ANOVA.

Group 1 Group 2
N=45 N=18
Low export High export
performance performance
Variable Mean | Std. Dev. Mean | Std. Dev. F p-Value
Personal Attributes of the manager
Age 46.20 9.260 53.50 7.748 8.719 0.004
Education 4.356 1.004 4.444 0.856 0.109 0.742%
Managing director’s Gender 0.156 0.367 0.11 0.323 0.201 0.655*
Characteristics of the firm
Employment 43.492 50.782 72.000 67.242 3.349 0.072%*
Total Income 7,618.81 | 14,323.91 | 17,965.08 | 27,701.08 3.804 0.056
Education employee 53.79 31.38 43.75 24.818 1.463 0.231%*
Export performance Variables
Languages 2.360 1.111 5.330 1.970 57.803 0.000
Export Income 5.750 9.339 40.690 23.135 74.033 0.000
Trade Misions 3.311 1.474 3.278 1.074 0.008 0.931%
International Fairs 3.220 1.444 4.000 1.237 4.028 0.049
Export years 4.360 5.661 17.330 7.515 55.728 0.000
International Promotion 0.400 0.889 2.333 1.495 40.268 0.000
International Establishment 1.111 1.318 3.056 0.938 32.447 0.000
Eco-innovation Variables

EI Implementation 0.578 0.499 0.889 0.323 5.951 0.018
EI expenditure 1.756 2.047 2.167 1.505 0.595 0.444%*
EI areas 0.978 0.866 1.333 0.485 2.681 0.107*
Input control 2.067 1.232 3.278 1.227 12.449 0.001
g‘i‘fr‘xﬁeﬁ;fg:;fage 2733 1.286 3.778 1.003 9.516 0.003
Clean technologies 2.933 1.355 3.222 1.215 0.618 0.435%
Suppliers with EI culture 2.733 1.372 3.056 0.998 0.816 0.370*
Solutions to reduce water,
energy, plant protection or 3.067 1.629 3.889 1.410 3.521 0.065*
fertiliser consumption
;LS:; 1212::1}':1 ‘l’;ed packaging 2711 1.456 3333 0.907 2.831 0.098*
Research centres 2.556 1.470 3.889 1.491 10.492 0.002
ISO 14001 Certification 0.222 0.420 0.389 0.502 1.807 0.184*
Environmental auditing 0.289 0.458 0.500 0.514 2.543 0.116*

Source: Prepared by the authors.

shows that 88.9% of the companies carry out
activities related to this type of innovation and
more than 75% are concerned with carrying
out measures to reduce environmental damage
or collaborate with universities and research
centres, as well as undertaking input control
using ICT.

Chi-squared tests

To understand the differences between the
two groups analysed and the characteristics that
determine each of them, a chi-squared analysis
was performed. With an error of less than 5%,
the analysis shows in the pertinent sections, the
areas in which EI has been carried out (Table
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Table 4 - Observed and expected frequencies for EI Areas in Groups 1 and 2.

Area.s in which EI has been J 5 3 4 5 Total
carried out
; Observed 14.0 20.0 10.0 0.0 1.0 45.00
Expected 10.0 22.9 11.4 0.0 0.7 45.00
Group
5 Observed 0.0 12.0 6.0 0.0 0.0 18.00
Expected 4.0 9.1 4.6 0.0 0.3 18.00

Pearson s chi-squared test: 7.875; df = 3; p = 0.049.

4), as well as the observed and expected fre-
quencies in groups 1 (Low export performance)
and 2 (High export performance). The number
of companies determined in Group 2 is higher
than expected for the areas in which they have
performed EI for values 2 and 3 (they perform
some EI for processes and management), mean-
ing they are influenced by factors that drive them
to export more.

Tables 5 and 6 show the observed and expect-
ed frequencies for firms engaging in EI or not
and the % of expenditure spent on EI in both
groups. The observed number of firms in Group
2 that implement EI and the observed number in
group 1 that spend more than 5% on EI is higher
than the expected number, indicating that these
firms are influenced by factors that push them
to export more in the first case and less in the

second, i.e. the higher the EI spending, the less
influence there is on their export capacity.

Tables 7 and 8 illustrate the observed and ex-
pected frequencies for the degree of importance
of both controlling inputs using ICT tools as
well as taking action that reduces environmen-
tal damage. The observed number of companies
in Group 2 is higher than the expected number,
for values 4 and 5 in both cases, which indicates
that the companies placing great importance on
these two eco-innovative actions, are influenced
by those factors that drive them to be more ex-
port-oriented.

Tables 9 and 10 report the observed and ex-
pected frequencies for the use of packaging and
recycled material, as well as for collaboration
with universities and research centres. The ob-
served number of companies in Group 2 is high-

Table 5 - Observed and expected frequencies for Engaging in eco-innovation in Groups 1 and 2.

Engage in eco-innovation Do not engage Engage in Total
in eco-innovation eco-innovation
; Observed 19.0 26.0 45.0
Expected 15.0 30.0 45.0
Group
5 Observed 2.0 16.0 18.0
Expected 6.0 12.0 18.0
Pearson s chi-squared test: 5.600; df = 1; p = 0.018.
Table 6 - Observed and expected frequencies for % Cost eco-innovation in Groups 1 and 2.
% cost eco-innovacion 0% 1% 3% 4% 5% 6% Total
; Observed 16.0 14.0 7.0 1.0 2.0 5.0 45.0
Expected 12.1 16.4 6.4 5.0 1.4 3.7 45.0
Group
P Observed 1.0 9.0 2.0 6.0 0.0 0.0 18.0
Expected 4.9 6.6 2.6 2.0 0.6 1.3 18.0

Pearson'’s chi-squared: 19.723; df = 5; p = 0.001.
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Table 7 - Observed and expected frequencies for Degree of importance in Groups 1 and 2.

Degree of importance of
controlling inputs with ICT ! 2 3 4 ’ Total
; Observed 21.0 9.0 8.0 5.0 2.0 45.0
Expected 16.4 8.6 7.9 9.2 2.9 45.0
Group
P Observed 2.0 3.0 3.0 8.0 2.0 18.0
Expected 6.6 34 3.1 3.8 1.1 18.0

Pearson’s chi-squared test: 12.359; df =4, p = 0.015.

Table 8 - Observed and expected frequencies for Extent of taking action to reduce environmental damage in

Groups 1 and 2.

Extent of tc{kmg action to J 5 3 4 5 Total
reduce environmental damage
] Observed 11.0 7.0 14.0 9.0 4.0 45.0
Expected 7.9 7.1 11.4 12.9 5.7 45.0
Group
P Observed 0.0 3.0 2.0 9.0 4.0 18.0
Expected 3.1 29 4.6 5.1 2.3 18.0

Pearson’s chi-squared test: 12.285; df =4, p = 0.015.

er than expected for the use of packaging in lev-
els 3 and 4, which indicates that only the use of
certain recycled packaging is influenced by the
factors that drive them to be more export-orient-
ed. Regarding collaboration with universities/

research centres, the observed number of initi-
atives is higher in Group 2 and level 5, which
indicates that the most export-oriented compa-
nies are influenced by the various initiatives they
carry out with research centres.

Table 9 - Observed and expected frequencies for Use of recycled packaging and materials in Groups 1 and 2.

Use of rec;fcled packaging J 5 3 4 5 Total
and materials
; Observed 14.0 6.0 11.0 7.0 7.0 45.0
Expected 10.7 5.0 13.6 10.0 5.7 45.0
Group
P Observed 1.0 1.0 8.0 7.0 1.0 18.0
Expected 43 2.0 5.4 4.0 23 18.0

Pearson’s chi-squared test: 10.094; df = 4, p = 0.039.

Table 10 - Observed and expected frequencies for Collaboration with universities

Groups 1 and 2.

and research centres in

Collaboration with universities ] P 3 4 5 Total
and research centres
; Observed 17.0 5.0 10.0 7.0 6.0 45.0
Expected 13.6 5.0 8.6 6.4 11.4 45.0
Group
P Observed 2.0 2.0 2.0 2.0 10.0 18.0
Expected 54 2.0 34 2.6 4.6 18.0

Pearson’s chi-squared test: 13.068; df = 4,; p = 0.011.
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5. Discussion

Most works that analyze the influence of ex-
port activity or internationalization on environ-
mental performance confirm a positive effect
(Sorroche-del-Rey et al., 2022). Nevertheless, it
should be highlighted that a few of these studies
show inconclusive results. For example, Gomez-
Bolaios et al. (2020) found that firms’ level of
internationalization had a positive effect on their
environmental management, whereas its effect
on environmental performance was not found
to be significant. In our case study the results
showthat there is a positive relationship between
EX and EI variables. As such, it can be deduced
that export activity contributes towards increas-
ing EI, these results being in line with other
studies (Galbreath, 2019; Triguero ef al., 2017,
Choi and Yi, 2018; Horbach and Jacob, 2018;
Mufioz-Pascual et al., 2019).

The results reveal that more than half of the
companies (67%) report having undertaken EI
actions, although this expenditure is relatively
low in 71% of the companies. This may be be-
cause there is not yet enough pressure at mar-
ket or regulatory level to force companies to
invest more in taking action that contributes to
reducing environmental damage (Keshminder
and Chandran, 2017). In our analysis, the most
export-oriented firms have a high eco-innova-
tive awareness (Mufloz-Pascual et al., 2019) but
there is an inverse relationship when EI spend-
ing increases, in contrast to the results of Fonfria
(1997), which show how spending on innova-
tive activities raises the possibility of targeting
foreign markets. This trend will have to change,
as there is growing international environmental
concern about pollution levels and input sav-
ings (Maté-Balogh and Jambor, 2020), as well
as increased consumer awareness in EU coun-
tries (Chiarvesio et al., 2015). Thus, if compa-
nies want to be competitive, they will have to
adapt to market changes and devote economic
resources to developing more sustainable tech-
nology (Brunel, 2019), possibly supported by
public funding to promote and finance part of
these processes, especially in SMEs (Sung et al.,
2017), as they have fewer resources to do so.

Regarding the implementation of measures to

reduce environmental damage, these are consid-
ered of great importance for more than 75% of
the most export-oriented companies, which is
in line with other works by Pozzobon Palma et
al. (2018), which point out that the existence of
raised social and environmental awareness helps
EI to promote EX. Through sustainable product
innovation and greener processes, firms’ export
performance levels increase (Jin and Scheepens,
2016; Carrillo-Labella et al., 2017); along with
the use of cleaner technologies, energy efficien-
cy and renewable energy (Sala ef al., 2017), as
well as better resource management, material
flows (Salomone et al., 2016) and recycling (Sa-
lemdeeb et al., 2017).

The use of recycled packaging and materials
has increased in recent years although its im-
plementation is still very low (Ivankovi¢ et al.,
2017), despite a concerted awareness campaign
to help its adoption (Verghese and Lewis, 2007).
Our results show that it is carried out by 66% of
Group 2 companies and 54.2% of Group 1 com-
panies, in line with Garcia-Granero et al. (2020)
where most of the companies are SMEs, which
show less propensity for EI, especially in the use
of recyclable packaging.

With respect to the companies that carry out
EI initiatives, the high percentage of companies
in Group 2 (89%) that say they do so stands out,
exhibiting a close direct relationship between the
two variables, this figure being considerably low-
er in the companies that export less (58%). The
results presented by Carrillo-Labella et al. (2017)
disagree with ours, as they show that companies
belonging to the Spanish olive sector show little
voluntary environmental commitment, despite
the requirements set out by foreign markets.

The results also reveal that more than 65% of
the companies in Group 2 express a great interest
in controlling inputs using ICT technologies, with
lower figures for companies that export less. The
use of ICTs acts as a tool highly valued by com-
panies, as it can help them along the EI journey
by providing a user-friendly system (Buttol et al.,
2012), playing a key role in providing growers
with input information (Kante et al., 2016).

Regarding collaboration with universities and
research centres, we find that 77.7% of the most
export-oriented companies (Group 2), state that
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they do this when undertaking innovation ac-
tions. These results are in line with other studies
that consider EI as a source of opportunities for
exports through cooperation (Constantini et al.,
2018). Also Chiarvesio et al. (2015) and Do-
loreux and Kraft (2019) found that collaboration
with research centers and universities is a vari-
able used to measure EI since it allows smaller
companies to access the necessary resources and
increases the environmental knowledge to pro-
mote eco-innovations. In this line, Triguero ez al.
(2013) have found that universities and public
research institutions are the main contributors to
improving firms’ EI performance. In this sense,
EI requires more external sources of knowledge
and information from universities than conven-
tional innovation because the knowledge used
in eco-innovation is more multidisciplinary
than the knowledge needed in other innovations
(Rennings and Rammer, 2011).

In terms of the control variables, age and edu-
cational level of the managing director, we find
that age is a decisive factor, with the average age
of the manager being above 53 years in the most
export-oriented companies. It can therefore be
deduced that experience influences the decision
to export, unlike other studies such as Manolo-
va et al. (2002), which concluded that there
was no relationship with age. Although they do
agree with these studies when it comes to the
level of education, it is surprising that the size
of the company (workforce and income) does
not affect the relationship between EX and EI,
unlike Triguero et al. (2017) where size plays a
key role. In our case, this may be due to the fact
that in the agro-food auxiliary companies, rather
than depending on size (Chiarvesio ef al., 2015),
the type of activity the company engages in will
have an influence, since we find companies at
different technological levels.

Our results also show that the gender of the
managing director is not a limiting factor in the
relationship between EX and EI, contrary to Gal-
breath (2019), Horbach and Jacob (2018), who
identified a positive correlation between these
variables, especially when managing directors
are women. This may be because they demon-
strate greater sensitivity to the natural environ-
ment, having higher moral and ethical standards

than men (Galbreath, 2019) in innovative deci-
sion-making (Kassinis et al., 2016).

6. Conclusions

The main objective of the study is to illustrate
the factors that relate export performance to
eco-innovation in the agro-food auxiliary com-
panies. To this end, an empirical study has been
carried out, taking Southeastern Spain as a refer-
ence, by means of a multivariate analysis using
cluster methodology.

The results obtained show that export perfor-
mance is one of the driving factors behind the in-
crease in eco-innovative activity. This is evident
in the degree of importance given to the control
of inputs through ICT, when collaborating with
universities and research centres and regarding the
importance given to action taken that reduces en-
vironmental damage. However, it can also be seen
that when companies spend more on EI, the impact
of exports decreases considerably. This is similar
for the use of recycled packaging, since companies
report that it tends to be of interest as an innovation
which improves environmental performance, but is
not yet seen as a key export driver.

On the other hand, the group of less export-ori-
ented companies is smaller in terms of both
turnover and number of employees, as well as
having less export experience. They show a lack
environmental awareness, little commitment to
reducing environmental damage and no control
of inputs through ICT.

The analysis on the EX-EI relationship helps to
guide companies around the factors that can help
their international development strategy and the
implementation of certain eco-innovative actions
that improve environmental practices. The results
also have certain repercussions and implications
for policy makers, as they can help them to define
environmental policies that promote greater sus-
tainability in the agro-food activity.

Nevertheless, this study is not without its lim-
itations, in particular, as it only examines agro-
food auxiliary companies in Southeastern Spain,
and it would be advisable to extend it to other re-
gions or areas specialising in this activity. Futher-
more, possible changes in incomes and exports
before and after the introduction of eco-efficient
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methods could be also an interesting future line
of research. The results show the need for further
research that includes other quantitative varia-
bles to measure the EX-EI interrelationship in the
agro-food sector, allowing the generalisation of
the results and assisting in the strategy and deci-
sion-making of company managing directors.
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