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Abstract: Growing environmental awareness in recent years has led to greater efforts by companies
and governments to promote eco-innovation, which is becoming an increasingly competitive factor
in international supply chains. However, the interrelationships between exports and eco-innovation
have not yet been studied in sufficient depth. As such, the purpose of this work is to analyze
the influence that exists between these two variables, both at a business or micro level and at a
country/region or macro level, and the most influential factors, such as country of origin and sector
of activity, among others. To this end, 60 publications have been reviewed from 1996 to 2019 from a
global perspective, to analyze the characteristics that define them and both the existing relationship
and impact generated by the two variables being studied within international supply chains. The
results show that, in general, there is a positive bidirectional relationship, influenced by several
factors, such as social performance, environmental regulation, cooperation strategies, employment
level, or business size. Additionally, there is a growing interest in this issue within the agrifood sector,
as the benefits of an appropriate environmental policy based on innovation to promote exports are of
great importance. Finally, a series of recommendations are made for future research that is able to
serve scholars, companies and also policy makers.

Keywords: sustainable innovation; international supply chains; exports; literature review; agri-
food sector

1. Introduction

Exporting can be an effective method of achieving international standing without
overstretching capacities and resources [1]. Studies on exports and international supply
chains (ISC) have been broadening their search for new variables that should be consid-
ered, which include productivity, competitiveness, profitability, cooperation, regulations,
company size, and innovation [2–6].

In addition, of late, there has been growing interest in environmental performance in
international supply chains, which is seen as a strategic competitive factor [7–11]. Thus,
one of the problems faced by different industries and companies in order to be accepted
by markets, especially foreign ones, is environmental sustainability [12]. Galbreath [2]
shows how exporting companies try to meet the demands of foreign markets’ regarding
sustainability. According to the traditional view, environmental regulations were consid-
ered detrimental to international competitiveness (e.g., Copeland and Taylor [13]), but
recently some researchers have started insisting that environmental regulations positively
affect international competitiveness through eco-innovation (EI) [14].

However, many companies lack interest in undertaking innovative processes to reduce
environmental damage, as they do not see it as a competitive advantage to increase
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their sales abroad, but as an added expense that reduces their profitability [15]. On the
other hand, environmental regulations are sometimes not sufficiently effective in terms
of improving the sustainable behavior of companies [16]. All this makes it necessary to
change the regulatory frameworks and incentives for companies to increase EI [17,18], and
boost internationalization [2].

In this regard, improved management of environmental sustainability has helped
organizations to pursue opportunities and competitive advantages, as well as promote
innovations [19]. Due to increased mass production and improved technological efficiency,
innovations should integrate economic, ecological, and social features to limit the impact
on environmental resources [20–22]. Accordingly, innovations that improve environmental
performance or eco-innovations are now attracting attention in the literature on interna-
tional supply chains, although they have not yet been analyzed in sufficient depth [3,23–25].
Most of the studies carried out so far have analyzed these variables separately [26–28].
Moreover, those that have done so jointly have yielded mixed and inconsistent results. Thus,
the interrelationship between these variables, as well as the main factors that influence
it, is not clear. More research is therefore needed on these issues, given their importance
for the environment, along with the competitiveness and productivity of companies in a
global setting.

For this reason, the main aim of this paper is to provide an up-to-date review and
analysis of the literature on the interrelationships between eco-innovation and international
supply chains (EI-ISC). As such, the following questions need to be answered: (i) Is there
any kind of relationship between EI and ISC? (ii) If so, what is its direction and is it positive
or negative? (iii) What factors most influence this relationship? (iv) Are there differences
at a business (micro) or regional (macro) level? Figure 1 summarizes the theoretical
framework. To this end, an analysis of existing publications on EI-ISC was carried out,
covering the period from 1996 to 2019 and using the main databases, such as Scopus and
Web of Science, while searches were also widened using grey literature.
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Furthermore, the global agricultural trade has experienced an annual growth of 6%
from 2000 to 2016 [29]. Due to the environmental impact of the agrifood sector in terms
of water and energy consumption together with the expansion of international trade,
environmental concerns have emerged as a global problem [30]. For this reason, this study
devotes a special section to EI-ISC in this sector.

Among the results, it can be observed that most of the studies exhibit a positive EI-ISC
relationship. Furthermore, it is shown that the country of location of the companies making
up the ISC, as well as the sector of activity, are not factors that determine the relationship
being analyzed. As for the agrifood sector, EI can be considered vital for the sustainability
transition and achieving food safety in ISC.

The article is structured as follows. Section 2 describes the methodology used for the
selection of articles analyzed; Section 3 shows the results obtained, considering four points:
(a) Conceptualization of EI and its implication on ISC; (b) general analysis of the trends in
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global research for EI-ISC; (c) analysis at a business or micro level; (d) analysis at a regional
or macro level. In Section 4, close attention is paid to studies on the agrifood sector in
particular. Finally, in Section 5, the conclusions and suggestions for future lines of research
are set out.

2. Materials and Methods

To meet the goals of this review work, a search was carried out both on Scopus and
Web of Science (WoS), as they are multidisciplinary databases that keep scientific articles,
reviews, books, and other documents on record [31,32]. To a much lesser extent, “grey
literature” was also used [33], to search through doctoral theses, congresses, books, and
book chapters that served to enrich the present study. The search was carried out at the
beginning of 2020 without any chronological restriction, retrieving publications from 1996
to 2019, since it was from 1996 onwards that awareness and sensitivity to this issue began
to appear among scholars, companies, and stakeholders.

There are different words used in the literature to describe EI, such as “ecological”,
“green”, “sustainable”, or “environmental” innovation are used. Although several re-
searchers have analyzed the differences between some of these terms [34,35], to keep the
search as broad as possible in this study, the following terms are used to describe EI:
“ecological innovation”, “environmental innovation”, “green innovation”, “sustainable
innovation”, “eco-friendly innovation”, and “environmentally friendly innovation” [31,36].
On the other hand, this study takes into account international supply chains [37,38], the
capacity, intensity, performance, or propensity to export [5–8,23,39–41], and export capac-
ity [42,43].

The method used consists of three steps (Figure 2). Firstly, the combination of key-
words searched for in the title, abstract, and keywords is: (“international supply chain*”
OR export*) AND (“eco-innovation*” OR “ecological innovation*” OR “environmental
innovation*” OR “green innovation*” OR “sustainable innovation*” OR “eco-friendly in-
novation*” OR “environmentally friendly innovation*”). Results of this search in WoS,
Scopus, and Google scholar databases returned 264 publications. Secondly, after reading
the abstracts of the documents found, those duplicated or not directly related to the topic
were eliminated, as well as those that focused on only one of the two variables, leaving
112 documents. Thirdly, the papers were read in full, removing those whose aim was not
to analyze the EI-ISC relationship and/or the factors influencing it or did so in a very
roundabout way. In the end, a total of 60 publications were selected.

Finally, the following data were extracted from each article: The author(s), the name
of the publication, the year of publication, the title, the area in which it is published, the
type of study (qualitative or quantitative), the country or countries where the study was
carried out, the sector of activity, possible theories adopted, the relationship found directly
or indirectly between these variables, the key influencing factors, and the main results and
conclusions related to the purpose of our study.

The analysis of the results generated is structured as follows:

• Conceptualization of the terms being studied.
• General analysis of the scientific production.
• Variables and interrelationships at a micro (company) and macro (country/region) level.
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3. Results
3.1. Conceptualisation of Eco-Innovation and Its Implication on Internationational Supply Chains

The international supply chain (ISC) can be defined as a series of operations that
guarantee that goods and services are produced and distributed in the correct amounts,
delivered to chosen worldwide locations in the shortest possible time, with the objective of
satisfying the needs of the foreign consumer [44]. Therefore, ISCs allow the distribution of
goods and services throughout global networks [45]. Thus, they are supply chains focused
on companies and organizations that are transnational.

On the other hand, EI refers to environmental innovation, green innovation, or ecolog-
ical innovation [46]. In contrast to innovation in general terms, which can make a number
of changes to productive activity, EI stresses the importance concerning the nature of
progress towards sustainability [47]. These are innovations that contribute to a sustainable
environment by bringing about ecological improvements [48–50].

There are many definitions of EI in the literature. Common to many of them is the
reduction of negative externalities to the environment and the effective use of resources [51].
Rennings [47] hence defines EI as incorporating new ideas, initiatives, products, services,
and processes that can reduce adverse environmental effects. According to Kemp and
Pearson [34], EI is the production, assimilation, or exploitation of a product, production
process, service, or a management or business method that is new to the organization
(which chooses to develop or adopt it) and that results, throughout its life cycle, in a reduc-
tion of environmental risk, pollution, and other negative impacts of resource use (including
energy use) compared to the alternatives. Keshminder et al. [52] refer to EI as the creation or
implementation of new or significantly improved products (goods and services), processes,
commercialization methods, organizational structures, and institutional arrangements that,
whether intentionally or not, lead to environmental improvements compared to relevant
alternatives. The United Nations Environment Program [53] defines EI as an ideal green
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economy state in which the use of energy, resources, and materials is highly efficient. As
such, EI is capable of conserving and regenerating resources by increasing the efficiency of
existing resources.

In addition, advanced countries with relevant technologies in this field have realized
that EI is a crucial element for achieving competitive advantages in the global market [54–57].
Harabi [58] lists several reasons along these lines: Compliance with environmental regula-
tions; securing existing markets or increasing market share; cost savings; improvement of the
company’s image and reputation; and a firm stance on competing innovation.

To investigate how firms are dealing with environmental sustainability issues, re-
searchers have adopted multiple perspectives [59], from green strategies [60] and innova-
tion [61], to sustainable supply chain management [62]. According to most of these studies,
a firm should take into account the interdependence among the actors and processes within
the value chain in order to effectively reduce the environmental impacts of its economic
activity. Therefore, a more complete achievement of a firm’s greening strategy can be ob-
tained only by involving all the actors in the value chain, that is, the suppliers, distributors,
and customers [63]. Scholars have mainly devoted their attention to upstream greening
transformations of international economic activities rather than the downstream direction
of the value chain [62,64], where the role of retailers and consumers is observed. Research
has also stressed the role of leading firms in pushing environmental improvements of
suppliers in order to develop green new products able to be competitive in international
markets [61].

EI is most effective when it involves the entire value chain and is positively perceived
by customers, especially when suppliers are close. Particularly when these value chains
spread globally, green practices need to be understood from an international approach.
The more internationalized the knowledge value chain, the greater the probability of
investing in ecological processes or products as the company forms part of an international
group [15,41].

3.2. General Analysis of Results

Figure 3 shows the distribution over time regarding the set of publications analyzing
the ISC-ISC relationship. It can be seen that, although the first publication found dates
from 1996 [65], no more publications appear in that decade, and only in 2005 do studies
start appearing again. However, the period showing the greatest interest in the subject is
the last six years, in which 63.3% of the total number of publications were obtained. This
provides an early indication that the study of these interrelationships is an emerging field
of research.
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Of the total number of publications selected, 75% are articles, 10% are congress
proceedings, 8.3% are book chapters, and the remaining 6.6% are divided up between
reviews and others (Figure 4).
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Figure 5 displays the main subject areas of EI-ISC studies. We can see that 25.6% of
the publications were from Business, Management, and Accounting, followed by Environ-
mental Sciences at 23% and Social Sciences at 15.7%. The areas of Energy and Economics
make up the remainder with figures of almost 10% each.
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Figure 6 shows great diversity in terms of the countries interested in researching the
EI-ISC relationship. Most of the studies are from Italy (18%), followed by the United States
of America (USA) (11%), China (9%), and Spain (9%), together making up almost 50% of
the total. This is mainly due to the great concern about world pollution that has arisen in
recent years as a consequence of population growth in certain areas and an increase in the
industrial sector to deal with internationalization. According to the BP Statistical Review
of World Energy [66], the ranking of the most polluting countries is headed by China at
28.1%, then the USA at 15.2%, and finally the European Union (EU) at 10.3%.
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Most of the EI-ISC investigations have been carried out only analyzing one country,
although the studies carried out at EU level, mainly by Norway, Germany, and Italy stand
out, together with those from the OECD countries carried out South Korea and the USA.

Table 1 shows the EI-ISC publications by country, making a further distinction in
terms of micro (companies) or macro (country/region) analysis. It can be seen that studies
at a macro level represent 44.6% of the total and at micro level, 55.4%, of which more than
53% have been carried out by authors belonging to the EU. However, there is no direct
relationship between location and level of study, nor is there a time horizon.

Table 1. Publications by country and at a micro or macro level.

Countries Total Micro Level Macro Level Authors

Portugal 2 2 0 Conceicao et al. [67]; Muñoz-Pascual [11]

Malaysia 2 2 0 Keshminder & Chandran [52]; Keshminder & del Río [10];

United Kingdom 3 0 3 Matten & Moon [68]; Ford [69]; Raman & Mohr [70]

Norway 3 1 2 Midttun & Koefoed [71]; Greaker [72]; Greaker & Rosendahl [73]

France 3 2 1 Labella et al. [74]; Horbach & Jacob [3]; Costantini [6]

Australia 3 1 2 Fradley & Rashing [75]; Galbreat [2]

Netherlands 4 3 1 Grin et al. [76]; Lacerda & Van den Bergh [43]; Oyake-Ombis et al. [77]; Jin &
Scheepens [78]

Germany 5 1 4 Beise & Rennings [79]; Knackfuss [80]; Köhler et al. [81]; Walz & Köhler [82];
Horbach & Jacob [3]

Spain 6 6 0 Alfranca [83]; Lacerda & Van den Bergh [43]; Labella et al. [74]; Triguero et al. [23];
Keshminder & del Río [10]; Muñoz-Pascual [11]

South Korea 6 4 2 Hwang & Kim [14]; Joo & Suh [84]; Zhu et al. [85]; Choi & Yi [7]; Joo et al. [8]

China 7 3 4 Ju et al. [86]; Ju et al. [87]; Tsai et al. [88]; Zhu et al. [85]; Song et al. [4]; Ouyang &
You [25]; Salman et al. [89]

United States 8 5 3 Lanjouw & Mody [65]; Placet et al. [90]; Atanus [91]; Conceicao et al. [67];
Loucanová et al. [92]; Joo et al. [8]; Awan & Sroufe [40]; Brunel [9]

Italy 13 7 6

Chiarvesio et al. [93]; Belussi & Sedita [94]; Costantini & Mazzanti [95]; Daddi
et al. [42]; Foresti & Trenti [96]; Tessitore et al. [97]; Cariola et al. [98]; Chiarvesio
et al. [41]; Rubashkina et al. [99]; Dangelico [100]; Capodaglio [101]; Bertarelli &

Lodi [5]; Costantini [6]

Others * 9 4 5
Beise & Rennings [79]; Matten & Moon [68]; Oyake-Ombis et al. [77]; Romih &

Oplotnik [102]; Ghazal et at. [103]; Tsai et al. [88]; Palma et al. [39]; Awan &
Sroufe [40]; Fethi & Rahuma [24]

* Others: includes countries with only one publication: Canada, Brazil, Cyprus, Finland, Japan, Kenya, Slovenia, Taiwan, and United
Arab Emirates.
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Few EI-ISC studies have been explicitly based on specific economic theories, the most
important of which are: (i) Resource-based theory, in which Triguero et al. [23] state that
own resources (age, size, R&D, and exports) and capabilities (EI) play a fundamental
role in explaining innovative performance of the firm and study the link between them.
(ii) Contingency theory, in which Tsai et al. [88] echo the suggestion of Dangelico [100],
who argues that EI research can use this theory to link the market (export demand and
destination), with environmental policy (regulations and aid) and for the innovation capac-
ity that characterizes environmental sustainability. (iii) Transition theory and a multilevel
perspective on transitions, in which Oyake-Ombis et al. [77] distinguish three levels to
analyze and explain the changes in socio-technical systems (systems for transport, energy,
water, and food) and study such changes in urban Kenya, focusing on a conventional solid
waste management system or a plastic production system. (iv) The theory of ecological
modernization, used by Joo et al. [8] to indicate that government intervention (financial
support for environmental certification, environmental R&D, and environmental train-
ing for export companies) is necessary to improve the performance of the Company in
the global market and will bring both environmental and economic benefits. (v) Social
role theory, used by Horbach and Jacob [3], which attaches importance to the gender of
the management team and other staff in the firm, especially regarding female leadership
style that could lead to the enhancement of EI. (vi) Finally, institutional theory, applied
by Galbreath [2], suggests that women leaders are more likely than leaders who are men
to respond to certain social expectations, strengthening the relationship between export
intensity and the implementation of green innovations.

At a macro level, research focusing on the effects of international supply chains on
the environment points out the existence of two commonly accepted hypotheses [8,51,104]:
(i) That regions with a relatively flexible/strict environmental policy tend to specialize
in industries with high/low pollution production and commercialization, referred to as
pollution haven hypothesis, which may lead to the relocation of export companies to countries
with less strict environmental regulations (“pollution havens”) in order to reduce their
production costs; (ii) the other hypothesis, called the factor endowment hypothesis, considers
that environmental policy has a general effect on standard factors, generating differences
in resource endowment or technology, thus determining export and commercialization
activity in general. This forms the basis of the argument for what is called the ‘Porter hy-
pothesis’ [6,105]. In relation to the latter, several studies provide some estimates concerning
the effects of environmental factors on trade competitiveness [26,104,106]. Other work in
this area, however, shows that export activity in a competitive model can lead to contradic-
tory impacts on the natural environment, on the one hand increasing pollution and, on the
other, motivating export companies to reduce it [107,108]. The direction and magnitude of
these effects depend on the changes prompted by export activity in production models,
the state of the natural environment, and also the regulations and policies established
to preserve and improve environmental quality [109–111]. From a methodological point
of view, in recent literature, the estimation of the impact of international supply chains
and economic growth on the environment has been analyzed through a system of rela-
tionships depicted by the “Environmental Kuznets curve” [112–114]. Both Anouliès [115]
and Cherniwchan [116]; are working on a theoretical model to break down the impact of
international supply chains on pollution. They consider the following: A “scale effect”, by
which the expansion of economic activity negatively affects the environment; a “technical
effect”, by which economic improvement gives rise to stricter environmental regulations;
and a “compound effect”, by which specialization and resource efficiency benefit the
environment [117,118].

3.3. Micro or Business Level Analysis

Of the total number of publications analyzed at a micro level, 81% use a quantitative
methodology, with data taken mostly through business surveys. Only 19% of the studies
are of a qualitative nature, with the following ones standing out: Two agrifood studies on
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Kenya with local players [77,94]; a multi-country study on renewable energy in Finland,
Sweden, and Denmark [71]; another in Italy on technology companies [5]; and one in
Vietnam on the sustainable furniture sector where a showroom was used [78].

Table 2 shows a chronological summary of the EI-ISC interrelationships found, taking
into account the years and sector of activity, and then linking them to the country of origin,
differentiating between studies in which: (i) EI is influenced by ISC; (ii) EI influences ISC;
(iii) no interrelationship between either variable is found or the results are inconclusive.

Table 2. Interrelationships found in the micro eco-innovation and international supply chains
(EI-ISC) studies.

Author (Year) Country Sector Relation (+/−)

Studies in which international supply chain influence eco-innovation
Atanus [91] USA _ (+)

Alfranca [83] Spain Industry (+)
Chiarvesio et al. [41] Italy Multisectoral (−)

Galbreath [2] Australia Agrifood (+)
Triguero et al. [23] Spain Industry (+)

Choi & Yi [7] South Korea Industry (+)
Horbach & Jacob [3] France/Germany Services (+)
Awan & Sroufe [40] Finland/USA Industry (+)

Keshminder & del Río [10] Malaysia/Spain Industry (+)
Muñoz-Pascual [11] Portugal/Spain Multisectoral (+)

Studies in which eco-innovation influences international supply chain
Midttun & Koefoed [71] Norway Energy (+)

Conceicao et al. [67] USA Industry (+)
Chiarvesio et al. [93] Italy Industry (+)

Costantini & Mazzanti [95] Portugal/Italy Industry (+)
Daddi et al. [42] Italy Multisectoral (+)

Lacerda & Van den
Bergh [43] The Netherlands/Spain Technology (+)

Jin & Scheepens [78] The Netherlands Industry (+)
Loucanová et al. [92] USA Packaging (+)

Joo & Suh [84] South Korea Multisectoral (+)
Labella et al. [74] France/Spain Agrifood (+)

Tsai et al. [88] Taiwan/China Industry (+)
Zhu et al. [85] China/South Korea Industry (+)

Palma et al. [39] Brazil Industry (+)
Song et al. [4] China Industry (+)
Joo et al. [8] South Korea/USA Industry (+)

Bertarelli & Lodi [5] Italy Technology (+)

Studies in which there is no (NR) relationship or it is inconclusive (IC)
Belussi & Sedita [94] Italy Agrifood IC

Tessitore & Daddi [97] Italy Multisectoral NR
Cariola et al. [98] Italy Industry NR

Oyake-Ombis et al. [77] Kenya/The Netherlands Industry NR
Keshminder &
Chandran [52] Malaysia Industry NR

It can be observed that 52% of the studies carried out at a micro level focus on the
influence of EI on ISC, and all of them show that there is a positive relationship between
both variables. In this regard, Bertarelli and Lodi [5] and Costantini and Mazzanti [95]
argue that environmental and energy taxes have a positive influence on EI, which in turn
influences ISC. Palma et al. [39] and Tsai et al. [88] point out that a high level of social and
environmental awareness helps EI to benefit ISC.

Thus, through innovation in biofuels, renewable energy, sustainable products, and
greener processes, companies are able to increase their export levels [43,71,74,78]. Addi-
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tionally, the development of EI and its enhancement of ISC is positively associated with
company size and network cooperation among companies [67].

In contrast, 32% analyzed the influence of ISC on IE, highlighting an equally positive
relationship. As a result, Alfranca [83] concludes that the increase in CO2 emissions influ-
ences high-tech exports and this in turn influences EI. Awan and Sroufe [40] recommend
that export companies focusing on EI should direct their collaborative efforts towards
improving social performance of its employees through good health, since improved in-
novation is directly linked to better social performance. Atanus [91] considers that the
companies that are part of ISC should take it upon themselves to comply with all the
environmental legislation restrictions on hazardous substances, through technological
development and environmental innovations. According to Choi and Yi [7], companies
engaged in intensive export activities are committed to EI, although they find that they
are not entirely effective in generating environmental product innovations. Galbreath [2]
and Horbach and Jacob [3] add that export intensity is positively correlated to EI, espe-
cially when women are business leaders because they are more environmentally aware in
innovative decision-making.

For Keshminder and del Rio [10], ISC has an impact on EI through environmental
strategies, since it plays a key mediating role, acting both directly and indirectly with other
variables different to EI (e.g., environmental knowledge, consumer pressure, and ecological
skills), regardless of the country’s level of development. Additionally, Triguero et al. [23]
point out that ISC, R&D, and company size and age have a positive influence on EI and
the level of employment. Belonging to a multinational group reinforces environmental
proactivity in EI as well as collaboration. Thus, the more internationalized the production
value chain, the greater the likelihood of investing in environmentally friendly processes
or products. Only Chiarvesio et al. [41] find a negative correlation between ISC and EI, as
foreign markets have lower environmental standards than local markets.

Finally, 13% of the micro studies do not find any type of relationship and only one
is inconclusive. Furthermore, country, sector, and date are not seen to be relevant factors
influencing the type of relationship established.

3.4. Macro or Country Level Analysis

Table 3 provides a chronological summary of the main results found in the EI-ISC
studies carried out at a macro level, taking into account the year, country, and direction in
which the variables studied are related.

It should be noted that 55% of the studies carried out at a macro level study the
influence of EI on ISC, and all of them show that there is a positive relationship. In this
regard, Placet et al. [100] conclude that EI helps to promote economic improvement and
Romih and Oplotnik [102] consider EI to be a source of opportunities for exports through
cooperation. As such, competitiveness increases through ISC when EI is introduced [6],
either in renewable energies [9], air pollution abatement [119], water treatment [75], smart
plugs [103], or biofuel production [81]. Apart from that, the tax system, financial incen-
tives, [80], a strict environmental policy [72], and also national regulation and spending on
pollution control protecting the market [65] with sufficient EI to reduce pollution will all
help with exports to other countries.

The region where this correlation is most analyzed is the EU, followed by the USA and
Asia. As such, it can be observed that there is growing environmental concern in Europe
regarding how both eco-innovations and environmental policies related to regulations
and subsidies affect international competitiveness [6,9,25,65,81]. In this regard, Placet
et al. [90] confirm the positive influence of government environmental policies on increas-
ing competitiveness and economic performance, through innovation in techniques that
reduce pollution and energy consumption. Furthermore, it points out that companies can
improve their environmental performance, but only when they collaborate and maintain
a relationship of trust with clients. Romih and Oplotnik [102] also sees EI as a source of
opportunities for internationalization through cooperation.
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Table 3. Interrelationships found in the macro EI-ISC studies.

Author (Year) Country Relation (+/−)

Studies in which international supply chain influence eco-innovation
Beise & Rennings [79] Japan/Germany (+)

Ju et al. [86] China (+)
Ju et al. [87] China (+)

Walz & Köhler [82] Germany (+)
Rubashkina et al. [99] Italy (+)

Dangelico [100] Italy (+)
Fethi [24] Cyprus (+)

Studies in which eco-innovation influences international supply chain
Lanjouw & Mody [65] USA (+)

Placet et al. [90] USA (+)
Greaker [72] Norway (+)
Orsato [60] Australia (+)

Knackfuss [80] Germany (+)
Ford [69] UK (+)

Foresti & Trenti [96] Italy (+)
Fradley & Rampersad [75] Austria (+)

Köhler et al. [81] Germany (+)
Romih & Oplotnik [102] Slovenia (+)

Ghazal. et al. [103] UAE (+)
Hwang & Kim [14] South Korea (+)

Sung [120] South Korea (+)
Brunel [9] USA (+)

Costantini [6] France/Italy (+)
Ouyang & You [25] China (+)

Studies in which there is no (NR) relationship or it is inconclusive (IC)
Greaker & Rosendahl [73] Norway NR

Matten & Moon [68] Canada/UK IC
Grin et al. [76] The Netherlands IC

Raman & Mohr [70] UK IC
Capodaglio [101] Italy IC
Salman et al. [89] China IC

On the other hand, 24% of the studies analyze the influence of ISC on EI. All of
them are located in Asia and Europe and obtain positive correlations, confirming that
international trade has a positive effect on EI [99]. This positive relationship is enhanced
by the role of environmental policies and regulations [79,82,87]. Thus, for Beise and
Rennings [79], environmental regulations generate export opportunities for the pioneering
country, stimulating in turn the generation and adoption of EI. For Ju et al. [87], however,
the pressure of regulation does not behave in the same way from one country to another,
as is the case of China.

Finally, 20% of the macro studies do not obtain conclusive results, and even one does
not find any kind of relationship whatsoever.

4. Eco-Innovation and Exports in International Agrifood Supply Chains

There is great diversity in the sectors of activity that have been studied at micro level
(Figure 7). The industrial or manufacturing sector stands out at 52%, with the agrifood
sector and the multisectoral sector lagging far behind at 13% each. The technology and
energy sectors are even less important at 6 and 7% respectively, even though the petroleum
companies are the most polluting ones in the world [121].

It is surprising how few publications have been released on the agrifood sector, despite
the fact that most agrifood supply chains have a great impact on the environment during
the different phases of their life cycle and food consumption are possibly some of the most
significant drivers of environmental burdens [122]. This is reflected in various studies and
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reports. For example, the European Science and Technology Observatory [123] points out
that there are three areas that have the greatest impact: Food and beverages, private trans-
port, and housing. Together, they are responsible for 70–80% of the environmental impact
caused by consumption and represent around 60% of consumer spending. According to
Tukker et al. [124], the food and beverage sector represents 20–30% of the environmental
impact resulting from private consumption. In addition, the food industry has a negative
impact on the environment in terms of energy use, CO2, and hazardous waste, among
others, making up 64% of European industrial pollution. For all these reasons, studies
should be encouraged to find out if measures are being taken to promote EI by agrifood
companies and how this affects their competitiveness and profitability (e.g., García-Granero
et al. [125]). This is why a specific section is dedicated to analyze the EI-ISC studies in
this sector, which considers the differences that may exist with other sectors due to the
particular characteristics it possesses (basic products, social implications, and healthiness
of the population, among others).
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Global population growth and changing eating habits are putting upward pressure
on food demand [121]. As a result, production is becoming increasingly globalized and
industrialized, leading to standardization. Agricultural practices, especially in developed
countries, have been intensified to increase area yield as much as possible. In addition,
new production practices are being implemented that encourage improved levels of food
safety, such as biological control and the implementation of traceability [126]. In this regard,
Galdeano-Gómez et al. [127] show how through biological control, the use of fertilizers
and plant protection products is minimized in order to promote sustainability in Spanish
agricultural production. Accordingly, environmental sustainability is closely linked to
biological control, since the latter is analogous to a high level of pest control [128].

On the other hand, globalization has led to an increasing loss of local markets, with
a consequent growth in transport distances between growers, industry, and consumers,
inevitably incurring greater social and environmental costs [122,129]. Agrifood trade has
shown a significant increase, growing by 3.1% per year and rising by 36% from 2008 to 2018.
As part of this, the European Union, USA, and China are the top 10 exporters of agricultural
products [130]. As a result, the search for sustainable production and consumption in the
agrifood sector has triggered the creation of many international initiatives and strategies
designed to reduce environmental impact and hence obliges companies to increase their
productivity and export capacity through EI processes.

Regarding supply chains in the fresh agrifood sector, there is a tendency to design
short supply chains (SSCs) [131]. These chains are characterized by the existence of a
more direct relationship between producer and consumer, a reduced number of interme-
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diaries, and the minimization of transport, as the product is produced in the same area
where it is consumed (proximity sales), thereby creating notable local economic and social
benefits [132]. However, some research (e.g., Cagliano et al. [133]) call into question the
sustainability, especially the economic one, of the SSCs. On the other hand, despite not
being so common, short proximity chains (SPCs), associated with the sale of very specific
products, also exist. Nevertheless, some research has also questioned the role of this type
of chains in decreasing environmental impact and improving local development [134].

From a different approach, the term “short”, rather than referring to spatial proximity,
could mean correctly communicating to the consumer information regarding systems of
production and their location [135]. These short chains are called “spatially extended short
chains” (SESCs). In general, SESCs can represent a solution for retailers commercializing
perishable products, since supply networks are more difficult to manage in these cases.
In this context, eco-innovation might well help the SESCs be recognized and valued by
consumers, since they represent an important source of innovation in agrifood chains’
organization and can become even more sustainable than the traditional SSCs [136]. Within
the observed heterogeneity, most agrifood supply-chain eco-innovations are focused on
products or processes, such as cleaner technologies, energy efficiency, and renewable ener-
gies [137,138]; better managing flows of materials and other resources [139,140]; greener
inputs and raw materials [140,141]; food waste levels [138,142]; and recycling [143]. Other
EIs are included in the organizational dimension, like enhanced greener networks and
inter-organizational cooperation and interactions [144,145], sharing normative and interpre-
tive schemes [139], environmental management orientation, sustainability concerned staff
and involving environmental experts [146]. Finally, eco-labels and quality certifications
also stand out [147]. When there is an effective channel leader with influence over the
other actors, eco-innovation can diffuse from company to company as a result of enhanced
collaboration [148].

Unsurprisingly then, numerous authors agree that EI has a positive impact on food
exporting companies [107,149,150]. Other studies in this sector have found EI to positively
influence ISC. This is the case for Daddi et al. [42] on ham production in Italy. The
sensitivity of local companies to environmental issues has been enhanced by service centers
that provide information and training on environmental legislation and technological
eco-innovation. With regard to EI, there is a joint water purification and waste treatment
plant, while the relevant authorities have established initiatives to promote cooperative
waste separation and environmental awareness policies. There is also a positive correlation
between EI and the ability to safeguard employment. In terms of exports, they increased
by more than 9% compared to the previous year. By looking at the link between the
levels of EI and ISC, it is apparent that some foreign markets may have taken notice
of the environmental initiatives and rewarded them by increasing their orders. EI can
consequently strengthen companies’ resilience and environmental excellence, as well as
their internalization.

Along the same lines, Labella et al. [74] explore the degree of environmental involve-
ment of olive oil producers in Andalusia (Spain), which confirms that despite the need to
adopt EI being due to the requirements of foreign markets, the companies surprisingly
only make a limited voluntary environmental commitment. However, the increase in
administrative requirements and periodic audits makes the following necessary: Invest-
ments, a period of adjustment in the organization, and involvement of all the members.
All this would mean being able to access the international market in a competitive way,
with better product differentiation, at the same time increasing exports, profitability, and
cost reduction, as well as improving the image and reputation of the organization.

On the other hand, there are also studies in this sector that have found a way in
which ISC to positively influence EI. One such example, according to Galbreath [2] and
WFA [149], is that of Australian wine exporters, who are under considerable pressure
from retailers in the UK and US markets to demonstrate environmentally sound busi-
ness practices and production processes [150,151]. The results suggest that as companies
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intensify their exports, they tend to implement EI at a faster pace as well. In addition,
it highlights that the existence of women in leadership roles in companies further enhances
this positive relationship.

However, there are also studies that have not obtained conclusive results regarding
the ISC-El interrelationship in this sector. For example, Belussi and Sedita [94] dealt with
cut flowers in Kenya, exported in the main to Europe, and analyzed the application of
international scientific innovations and their dissemination among local companies, thus
leading to the introduction of eco-innovations.

In general, the improvement of the different agrifood supply chains can be given by
the implementation of eco-innovations, not only in products or processes [139,140], but
also in the organization and environmental management orientation [146]. In addition,
environmental concern at management and staff level tends to promote greener networks
and eco-innovative agrifood supply chains [131]. Nevertheless, there is a need for greater
research that delves deeper into the ISC-EI interrelationship in the agrifood sector, pro-
viding empirical evidence for the most important factors and variables, because of their
environmental and social implications as essential goods.

5. Conclusions and Future Research Directions

In recent years, environmental performance at both micro and macro levels has
become a priority not only for the world’s major polluting countries but also those with
greater environmental awareness and sensitivity. This has led researchers to study how
innovations carried out in companies at an environmental level affect their exporting and
internalization processes and vice versa. The main goals of our study are to provide a
literature review of the progress and current status of world research on EI-ISC, which, to
our knowledge, has not yet been carried out, together with an analysis of the directions of
causation between these variables and the most influential factors, with particular reference
to the agrifood sector.

In general, it can be seen that there has been a great deal of interest in the subject
over the last five years, which is the period containing the majority of studies (63.3% of
the total). The vast majority of the documents (82%) show that there is a positive EI-
ISC interrelationship, with EI having a greater influence on ISC. It has also become clear
that concern for the implementation of innovative actions that strive for environmental
sustainability in an international setting is a problem that is felt both at a regional or macro
level and at a business or micro level. ISC-EI studies at a macro level represent 44.6% of the
total and at micro level 55.4%.

The country is not a determining factor in the EI-ISC relationship. In fact, no behavioral
pattern has been found that governs the type of relationship according to the country as a
subject of study. A wide variety of countries have been investigated with respect to these
interrelations. The majority point to Italy at 18%, followed by the USA at 11%, China at 9%,
and Spain at 9%. It should also be noted that 53% of the publications have been written by
authors belonging to the EU. Additionally, the USA and South Korea have mainly focused
on studying the influence of EI on ISC, whereas the Netherlands, Asia, and Brazil prefer
studies in both directions at a micro level.

At a macro level, over 55% of documents explores the influence of EI on ISC, while just
24% deals with the influence of ISC on EI. All of them find a positive relationship. Among
the main findings, the role of environmental policies and regulations as promoters of the
ISC-EI relationship stands out. This eases the work of policy makers as environmental reg-
ulations have traditionally been considered detrimental to international competitiveness,
but recent research confirms that they have a very positive effect on international com-
petitiveness through EI. This finding may encourage the implementation of such policies,
without having to devote so much energy towards arguing the case for implementation
beyond pure environmental protection. In addition, competitiveness increases through
exports when exporting companies try to meet foreign market demands for sustainability,
i.e., when EI is employed in renewable energies, air decontamination, water treatment, or
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biofuel production, as the use of clean energy promotes greater acceptance by customers
in other environmentally friendly countries. Furthermore, collaborative strategies, the tax
system, financial incentives, strict environmental policy, national regulation, and spending
on pollution control and market protection, with adequate EI to reduce pollution, will
help increase exports to other countries. Additionally, EI is found to help the company to
improve financially and it is also a source of opportunities for exports. Thus, governments
should establish stricter environmental regulations and/or increase the number of indus-
tries to which they can be applied so as to encourage more EI, at the same time making it
more effective.

At a micro level, most of the studies (53%) analyze the influence of EI on ISC and
all of them show that there is a positive relationship. Indeed, only one shows a negative
effect. Our results offer interesting information on the relationship between the interna-
tionalization of a company and its environmental attitude both from the point of view
of the international production value chain and from the point of view of knowledge.
Company size and cooperating strategies are found to be key factors influencing EI-ISC.
Cooperating helps companies to better develop their EI processes and has both commercial
and political implications. In this regard, a large company will probably be able to better
govern its processes and easily collaborate both nationally and internationally with other
players in the value chain (suppliers, distributors, and customers). On the other hand,
small companies have fewer opportunities to collaborating and becoming a member of an
international group to access resources with external knowledge.

There is a great diversity of sectors of activity that have been studied, and, in all of
them, a positive relationship between EI and ISC is found, meaning it is not a key variable.
The industrial/manufacturing sector standing out at 52%, with the agrifood and multi
sectors lagging far behind at 13% each. It is surprising not to have found more publications
on agrifood EI-ISC since it is among those with the greatest need of being analyzed due
to its social and environmental influence on the demand for unskilled labor, the need to
save water in view of the scarcity of available water resources, the growing contamination
of aquifers, and high energy consumption, among others. Additionally, agrifood EI can
be considered essential for the transition to sustainability and the achievement of food
safety in ISC. Greener production and processes should be accompanied by organisational
and commercial eco-innovations as a way of mitigating environmental externalities of
agriculture and subsequent related international food crises, from a multidimensional
approach. In line with the above, it is necessary to implement new green practices that
encourage the improvement of food safety and sustainability levels in the entire supply
chain. The predominant factors might be market regulations; promotion of EI in different
areas (products, processes, planning, technology and R&D); cooperation with the parties
involved in the effective implementation of EI; the environmental attitudes, perceptions
and intentions of decision makers; environmental concern at management and staff level;
and the implementation of greener organisational business models. Accordingly, as these
are essential goods, studies in this area should be stepped up because of the implications,
not only for the environment but also for society.

In summary, several factors can influence the positive ISC-EI interrelationship, in-
cluding CO2 emissions, energy taxation, social performance, environmental regulation,
cooperation, leadership role of women, employment level, business size, or even focusing
EI on biofuels, renewable energy, and sustainable products. Therefore, efforts at a macro
or regional level should be geared towards greater environmental awareness, the imple-
mentation of preventive measures, increased regulation, and sanctions for those who fail
to comply, and finally government backing for achievement of the goals set. At a micro
level, EI can be a source of opportunities for companies and exports through collaboration
among supply chain members. A change of mentality is required in a way that sustain-
ability should take precedence over excessive economic growth by implementing good
eco-innovative processes that help companies solve existing problems, improve their image
in the eyes of national and international clients, and also help them increase their prof-
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itability and competitiveness as part of a global positioning strategy. In addition, leaders
within companies influence strategy and culture, expand and refine product development
and processes, and also determine levels of strategic action, including those related to EI.
As such, decision-makers within the company can strengthen or weaken the relationship
between external pressures from export markets and EI, which is why their role is con-
sidered a key element to be addressed. Regarding administrations, they should promote
the adoption of EIs and the cooperation between companies in entering new sustainable
markets, as important success factors.

Nevertheless, this study is not without its limitations, which could serve as encour-
agement for future work. One of them is that most studies analyze the variables separately,
while in others mixed and inconsistent results are obtained, meaning sometimes the in-
terrelationships between the variables and the factors that influence them are not clear.
Although much progress has been made, we deem it necessary to continue researching
this topic because of the great interest it generates for companies and governments. Apart
from that, it only considers the terms export and international supply chains in the search,
so future studies could try taking into account a broader concept of internationalization,
which includes production relocation to a third country, international transfer of knowhow,
and direct investment abroad. It would also be worth considering other variables such as
company size, years of service, management style, and profitability, and complement the
study with other databases. Finally, the last six years have seen a sizeable increase in the
number of publications studying the ISC-EI relationship, so it is clearly an emerging field
of research in which to delve deeper for future studies, including environmental plans,
especially in sectors other than industry, such as the agrifood supply chains.
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