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Abstract

The environmental orientation of companies is key for firms to gain a competitive

advantage against peers. However, the high level of novelty and uncertainty involved

with eco-innovations requires additional knowledge and capabilities that go beyond

the firm and that can be achieved through cooperation. Thus, it is crucial to analyse

how cooperation affects the elements that drive eco-innovation. This study tests the

impact of cooperation on the environmental orientation of companies while

innovating using structural equation modelling with partial least squares and

multigroup analysis and a fuzzy-set qualitative comparative analysis for a sample of

Spanish companies. Results suggest that companies that do not cooperate are less

eco-innovation-oriented and show lower dependence on external information

sources, although their impact on the orientation to product and process innovation

is higher. This work leads to some theoretical conclusions and implications for

researchers and practitioners.
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1 | INTRODUCTION

In recent years, it has become apparent that our society is facing

an environmental challenge as never before experienced (Burke

et al., 2017; Kopnina & Shoreman-Ouimet, 2011). Consequently,

environmentally related matters are playing a critical role in our socio-

economic framework, increasing the demand for environmentally

friendly firms (Gadenne et al., 2009; Peir�o-Signes & Segarra-

Oña, 2018) and greener products (Borin et al., 2013). To respond to

these demands and the regulatory pressure, companies feel the

necessity to include environmental aspects in their innovation

strategy. In order to be able to do so, firms are forced to develop new

knowledge and expertise. As described by González-Moreno

et al. (2019), when cooperation is done effectively, and it involves

deep, frequent and intense relationships with other third parties,

these fluent connections and knowledge sharing are key to enhance

eco-innovation, but cooperation may also have a negative effect when

it is not done properly.

List of Abbreviations: AVE, average variance extracted; Bca, bias-corrected and accelerated; C, companies that cooperate with other companies while innovating; CR, composite reliability; DnC,
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HTMT, heterotrait-monotrait ratio of correlations; MGA, multigroup analysis; PcO, process orientation; PdO, product orientation; PITEC, Spanish Technological Innovation Panel; pls, partial least

squares; Q2, Stone–Geisser's Q2 Predictive relevance; QCA, qualitative comparative analysis; R2, coefficient of determination; SEM, structural equation modelling; Tot, total sample; VIS, variance
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This work aims to analyse the impact of cooperation in the

environmental orientation of firms while innovating (eco-innovation

orientation). We used a broad approach regardless of the firms'

characteristics, such as the firm's size or the industry. Using a con-

trasted model (Peir�o-Signes et al., 2013; Peir�o-Signes & Segarra-

Oña, 2018), we tested the differences in the relationships in the

eco-innovation orientation model between companies that cooper-

ate and those that do not cooperate. The study goes beyond previ-

ous research, complementing the analysis uncovering the role of

cooperation in leading to high and low levels of firms' eco-

innovation orientation, while at the same helping to understand the

different paths to high levels of eco-innovation orientation. In this

way, we address the following research questions: (1) How does

cooperation for innovation affect the eco-innovation orientation of

the firm? (2) Does cooperation affect the impact of the eco-

innovation orientation drivers? (3) Is cooperation a condition for

high levels of firms' eco-innovation orientation? To address these

questions, we complemented structural equation modelling with par-

tial least squares and multigroup analysis (PLS-MGA) with fuzzy-set

qualitative comparative analysis (fsQCA). In particular, we studied a

broad set of innovative Spanish companies from the Spanish Inno-

vation Panel (PITEC), which monitors the innovative activities of

Spanish companies.

This research consolidates and analyses empirical evidence

related to the eco-innovation orientation of firms. The study makes

two main contributions. First, we provide evidence of significant dif-

ferences in the behavioural patterns between companies that cooper-

ate and those that do not cooperate, attending to their

environmental orientation and its drivers. Second, the study also tests

for combinations of conditions or paths leading to high and low levels

of environmental orientation and the role of cooperation in these

paths. To our knowledge, there are no previous studies analysing the

role of cooperation in the relation between the eco-innovation orien-

tation and its drivers. Thus, the study addresses an important

research gap.

This paper is structured as follows. In Section 2, we present the

theoretical background and hypotheses associated with the proposed

model. In Section 3, we describe the research methodology. In

Section 4, we report the research results from the analysis and discus-

sion. Finally, in Section 5, we present the conclusions, implications,

and limitations of the study.

2 | BACKGROUND AND HYPOTHESIS

According to the Oslo Manual (OECD, 2005), a key reason why

companies innovate is to improve the firm's performance. This can

be achieved through increasing demand (product differentiation,

new products, or processes), which thus can represent a source of

market advantage or through reducing costs by implementing more

efficient (productivity-enhancing) eco-innovation processes.

Additionally, firms' environmental orientation and green innovation

positively contribute to creating a competitive advantage and an

increase in productivity (Adams et al., 2012; Chen et al., 2006;

OECD, 2013).

Eco-innovation, sustainable innovation, green innovation or envi-

ronmental innovation has been used to represent a multidimensional

concept (Rennings, 2000). Eco-innovation may be defined as pro-

posed by Kemp and Pearson (2007) as ‘the production, assimilation or

exploitation of a product, production process, service or management

or business method that is novel to the organization (developing or

adopting it) and which results, throughout its life cycle, in a reduction

of environmental risk, pollution and other negative impacts of

resource use (including energy use) compared to relevant alternatives’
(Kemp & Pearson, 2007). The study of this concept has been very

extensive, from its dimensions and types to its drivers and barriers.

For example, as discussed by Fernández et al. (2021), drivers for eco-

innovation may vary depending on whether the company is situated

in a developed or in a developing country. Eco-innovation may also be

influenced by different factors depending on the industry or firms'

characteristics such as managerial environmental awareness, techno-

logical capabilities, human capabilities and/or firms' organizational

capabilities.

Overall, among the factors motivating firms to implement eco-

innovation, in the literature, we can find internal and external triggers.

From the internal perspective, many studies refer to the internal char-

acteristics of the firm or the resources and competences within the

companies. The organizational capabilities (Horbach, 2008; Kesidou &

Demirel, 2012), their technological capabilities (Horbach, 2008;

Kammerer, 2009; Rennings & Ziegler, 2004; Segarra-Oña et al., 2011;

Triguero et al., 2013), or their technological trajectory (Jové-Llopis &

Segarra-Blasco, 2018; Peir�o-Signes & Segarra-Oña, 2018; Sáez-

Martínez et al., 2016) have been reported as influential.

The external factors refer to a firm's interaction with its stake-

holders. Often, the factors reported relate to the institutional and reg-

ulatory framework (de Marchi, 2012; Horbach, 2008; Rennings, 2000;

Zhou et al., 2018) and the market or demand pull (de Marchi, 2012;

Doran & Ryan, 2016; Horbach, 2008; Kesidou & Demirel, 2012;

Rennings, 2000). In this context, the lack of internal knowledge and

capabilities is forcing companies to incorporate them through cooper-

ation and collaboration with firms' stakeholders. Indeed, cooperation

has been identified as an important factor for the development of

eco-innovation (Bossle et al., 2016; Chistov et al., 2021;

Dangelico, 2016; Díaz-García et al., 2015; He et al., 2018; Hojnik &

Ruzzier, 2016; Rabadán et al., 2020). Also, as discussed by Pereira

et al. (2020), cooperation is relevant because it allows to reduce costs

and risks.

Afterwards, in-line with its trigger or motivation, environmental

innovation may be shown through a variety of mechanisms that may

have different targets, such as opening new markets, launching new

products or services (product eco-innovations) and reducing opera-

tional costs by optimizing the usage of natural resources (process eco-

innovations) (Mondéjar-Jiménez et al., 2015). Additionally, firms can

develop new business practices for organizing the procedures, work

responsibilities, decision making or external relations, aiming to reduce

negative environmental impacts (organizational eco-innovations) or
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through the implementation of new marketing strategies that inte-

grate environmental aspects in the design, packaging, product place-

ment, promotion or pricing (marketing eco-innovations) (Marcon

et al., 2017). However, product and process eco-innovations have

received more attention in the literature (Rehfeld et al., 2007;

Rennings et al., 2006).

Environmental orientation is increasingly becoming a subject of

interest for companies that seek to reduce their damage to the envi-

ronment, motivated by the identification of new opportunities that

may lead to new revenue sources or cost reduction by process optimi-

sation (Gadenne et al., 2009; Segarra-Oña et al., 2011). For example,

previous research such as Alos-Simo et al. (2020), which included

2094 firms, showed that eco-innovation had influenced revenue posi-

tively regardless the industry. As discussed by Yurdakul and

Kazan (2020), eco-innovation represents a pollution prevention

potential as well as a cost advantage. However, this is not always the

case; cost can be also a barrier for eco-innovation as identified by Salo

et al. (2020). The environmental orientation evidences a firm's con-

cern for the environment, a concept that refers to the organization's

awareness of the environment, typically understood as management

acknowledgement of the importance of sustainability (Feng

et al., 2018). A firm with environmental orientation will show this atti-

tude towards environmental conservation, influencing its relationships

with external stakeholders such as providers, communities and gov-

ernment (Feng et al., 2018). Moreover, this attitude will be reflected

in the firm's culture and strategy, affecting the products, processes

and practices of the firm (Adams et al., 2016; Mondejar Jimenez

et al., 2013).

Accordingly, when it comes to innovation, companies that have

shifted to an environmental focus would also be expected to reflect

these sustainable principles in the innovation context, aligning the

strategy, internal processes and relationships with external stake-

holders. Firms that successfully implement and maintain an environ-

mental vision see opportunities related to sustainability and focus

their innovation efforts on the development of new techniques or

products to reduce their damage to the environment (Mondejar

Jimenez et al., 2013). Therefore, environmental orientation is also

translated into eco-innovation, affecting not only the current pro-

cesses and products, but also all prospective developments. Com-

plementing firms' green management commitment, several factors

may also interact to foster this environmental proactivity. The exis-

ting literature has shown a positive influence of firms' internal

approaches to innovation, such as product and process orientation,

on the eco-orientation of firms' innovative activities (Peir�o-Signes

et al., 2013; Peir�o-Signes & Segarra-Oña, 2018). These authors also

reveal the positive influence of firms' dependence on market infor-

mation sources on the environmental orientation of the firms by

empowering product and process innovation. However, information

dependence represents a limited engagement between firms and

external stakeholders. A higher commitment between these actors

through cooperation has proven to be a key factor in innovation

(Belderbos et al., 2004; Simonen & McCann, 2008) and particularly

for eco-innovations.

2.1 | Product innovation and environmental
orientation

Customer awareness of environmental aspects has been increasing

constantly for the past two decades. Environmentally conscious cus-

tomers produce a demand for green and eco-innovative products

(Horbach, 2008; Triguero et al., 2013). A better understanding of their

expectations and requirements (Doran & Ryan, 2016;

Grunwald, 2011; Horbach et al., 2012; Wagner & Llerena, 2011) and

their segments (i.e., through market research) increases the propensity

of firms to develop eco-products (Wagner, 2008) and to increase their

market share through them (Triguero et al., 2013). Additionally,

changes in market trends represent a strategic opportunity. Firms

aiming to differentiate themselves from competitors find in environ-

mental innovation initiatives a way to reduce the environmental

impact of their production (de Marchi, 2012) and also a way to convey

differentiation strategies (Cuerva et al., 2014).

Consequently, firms that have a customer or market orientation

(product-oriented innovators), that is, firms that orientate their inno-

vative activity to enter into a new market, increase market share or

increase or update their products or the quality of their products, will

also be willing to consider the environmental aspects. This will thus

lead the innovative activity to develop product eco-innovations.

Hypothesis H1. Product innovation orientation posi-

tively affects environmental innovation orientation.

2.2 | Process innovation and environmental
orientation

Process improvements have been reported as important motivators

for eco-innovations. Eco-innovations result in positive externalities.

Besides the environmental impact reduction, the search for more effi-

cient ways of developing firms' operations results in a reduction of

resource usage, i.e., materials or energy, and consequently in cost

reduction, which encourages eco-innovation (Pereira & Vence, 2012;

Triguero et al., 2013) and environmental R&D (Demirel &

Kesidou, 2011).

Hypothesis H2. Process innovation orientation posi-

tively affects environmental innovation orientation.

2.3 | Innovation information sources and
environmental orientation

General innovation theory points out the importance of technological

capabilities as drivers of innovation. Technological capabilities within

a firm depend on human capital and accumulated knowledge. The

capacity of the firm not only to generate but also to absorb knowl-

edge from external sources is key to its capacity to innovative

(Cohen & Levinthal, 1990). The absorptive capacity includes the ability
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to detect valuable external information and to assimilate and apply it

to the firm. Therefore, companies with absorptive capacity will be able

to recognize the potential of eco-innovation and to develop

(Mondejar Jimenez et al., 2013). Indeed, technological capabilities

have been related to an increase in environmental innovation

(Horbach, 2008; Triguero et al., 2013).

Eco-innovation is based often on a relatively new technology,

which in many cases requires specific knowledge and capabilities that

are not present within the firm. It then requires more sources of infor-

mation and knowledge from outside the firm (Belin et al., 2011;

Cainelli et al., 2015; de Marchi, 2012; de Marchi & Grandinetti, 2013;

Pereira & Vence, 2012). The engagement with customers (Doran &

Ryan, 2016; Grunwald, 2011; Horbach et al., 2012; Wagner &

Llerena, 2011; Wu, 2013); public institutions, such as universities

(Cainelli et al., 2011); suppliers (Wu, 2013) or competitors has been

reported to be beneficial for the development of eco-innovations

(Cainelli et al., 2015; de Marchi, 2012).

Hypothesis H3a. The importance of external informa-

tion sources for innovative activity positively affects

product innovation orientation.

Hypothesis H3b. The importance of external informa-

tion sources for innovative activity positively affects

process innovation orientation.

Hypothesis H3c. The importance of external informa-

tion sources for innovative activity positively affects

environmental innovation orientation.

2.4 | Cooperation and environmental orientation

Cooperation for eco-innovation also has been a matter of interest in

the area. In this study, we consider that cooperation is the active

participation of an external agent in the innovative activities of the

firm (Li-Ying et al., 2018). Thus, it goes beyond the mere capture of

information and excludes outsourcing. The lack of in-house

resources, knowledge or capabilities usually has been deemed as the

key motivator for companies to cooperate to eco-innovate

(de Marchi, 2012; Horbach, 2008; Petruzzelli et al., 2011), especially

in small and medium enterprises (Triguero et al., 2015, 2016). This

is because a higher uncertainty, complexity and level of novelty of

eco-innovations, compared to regular innovations, require going

beyond the actual firms' core competences (Horbach, 2008;

Horbach et al., 2013; Triguero et al., 2013). Thus, there is a need to

involve external actors to conduct successful and valuable environ-

mental innovations (Petruzzelli et al., 2011; Wagner &

Llerena, 2011). Additionally, cooperation produces economies of

scale, sharing resources and costs (Chadha, 2011; Duran-Romero &

Urraca-Ruiz, 2015; Fabrizi et al., 2018; Lin, 2019), and reduces risks

(Chadha, 2011), as the evolution of the technology is more easily

anticipated.

Regarding the agents, companies engage in cooperation activities

with public institutions, such as universities, R&D or research centres

(Petruzzelli et al., 2011) or with market actors, such as customers, sup-

pliers or competitors (Galliano & Nadel, 2015; Petruzzelli et al., 2011;

Triguero et al., 2015). The cooperation with public institutions

increases the technological capabilities to develop eco-innovations

and particularly radical ones (del Río et al., 2015). In particular, univer-

sities and research centres have been highlighted as having a positive

impact on the development of eco-innovations (Triguero et al., 2016).

Customers' involvement provides future perspectives on the expected

demand and how to satisfy it (de Marchi & Grandinetti, 2013;

Junquera et al., 2012; Melander, 2018), while suppliers give firms

access to new environmental technologies (de Stefano & Montes-

Sancho, 2018; Fabrizi et al., 2018) and help to redesign products and

processes (Ibañez-Forés et al., 2016).

Partnerships can be produced at a local or more global scale. On

one hand, international partnerships allow access to more environ-

mentally conscious contexts and, therefore, to broader sources of

knowledge for eco-innovation (Duran-Romero & Urraca-Ruiz, 2015;

Fabrizi et al., 2018; Peñasco et al., 2017). On the other hand, local

connections and geographical proximity facilitate knowledge inter-

change (Galliano et al., 2017).

Besides the agent and the scale, some characteristics of the rela-

tion between firm and agent are also important. The diversity, depth

and reciprocity of the relation or the complementarity and compati-

bility of the companies are indicators of the level of engagement of

this relation. Sometimes, cooperation involves establishing a relation-

ship between the firm and more than one agent (Huang & Li, 2018;

Martinez-Perez et al., 2015). Greater diversity of the agents involved

(Junquera et al., 2012; Melander, 2017; Petruzzelli et al., 2011)

increases the chances to compensate for the lack of internal capabili-

ties needed to eco-innovate (Kiefer et al., 2019; Mothe & Nguyen-

Thi, 2017). The stability and consistency of the relationship overcome

communication problems (Melander, 2017) and intensify the interac-

tion (Kiefer et al., 2019; Melander, 2017). Additionally, mutually ben-

eficial relationships based on trust improve the share and

exploitation of knowledge and assets (Li-Ying et al., 2018) and are

beneficial for eco-innovation outcomes (Melander, 2018). Finally, the

complementarity and compatibility of knowledge and assets allow

better combination, integration and alignment (Huang & Li, 2018) of

the resources, leading to a positive impact on eco-innovation (Shou

et al., 2018).

Consequently, cooperation may be considered to have a positive

impact on green innovation and therefore on the environmental orien-

tation of companies.

Hypothesis H4. Companies that cooperate also are

more likely to consider the environment in their innova-

tive activities.

Hypothesis H5. In companies that cooperate, the

drivers of innovation act with a positive higher strength

than in firms that do not cooperate.
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In other words, these two hypotheses provide two different per-

spectives and complement each other to analyse the broad the impact

of cooperation. On one hand, we hypothesize that companies that

cooperate give more importance than their counterparts to the envi-

ronmental aspects in their innovative activities (H4) and, on the other,

that cooperation is moderating the impact of the drivers of environ-

mental orientation of the firms while innovating (H5). For further

details, please refer to Figure 1.

3 | RESEARCH METHOD

For our study, we used the Spanish Technological Innovation Panel

(PITEC) database. PITEC is a panel study performed by the Spanish

Statistical Institute which monitors the innovative activities of Spanish

companies over time. The PITEC survey is equivalent to the Commu-

nity Innovation Survey performed by Eurostat, and the variables used

in the study have been supported and used for several years on the

study of environmental aspects (Cainelli et al., 2015; del Río

et al., 2015; Horbach, 2016; Jové-Llopis & Segarra-Blasco, 2018;

Peir�o-Signes & Segarra-Oña, 2018). For the analysis, we used data

from 2016, the latest year available. Out of more than 7,000 compa-

nies in the database, we focused on the 4,518 that are reported as

innovative companies.

These companies represent the full range of business activities.

The majority of the manufacturing companies come from the food

industry (7.9%); chemical, pharma and plastics (14.4%); metallics

(7.4%); electric, electronic and other equipment (13.8%) and transport

equipment (4.5%). On the service side, commerce, transport and stor-

age (7.1%); consulting services (6.7%) and other services (20.2%) com-

pleted the industry spectrum. According to the European size

classification, 35% corresponded to small companies, 33.8% to

medium-size companies and 31.2% to large companies. In the survey,

around 45% of the companies reported having cooperated in their

innovative process. According to size, the percentages of companies

that cooperate and that do not cooperate change significantly

(Pearson chi-square significant at p < .001). Indeed, 38.2% of the com-

panies that cooperate are large, while large companies represent only

25.4% of companies that do not cooperate. In contrast, among small

companies, 28.7% cooperate, and 40.2% do not do so. In medium-

sized companies, the proportions are similar, 33.1% cooperate and

34.3% do not.

To analyse the impact of cooperation on the environmental orien-

tation of companies, we based our model on the one developed by

Peir�o-Signes et al. (2013) and Peir�o-Signes and Segarra-Oña (2018)

related to the drivers affecting the environmental orientation of com-

panies while innovating. The model relates the orientation to product

and process innovation, as defined in the OECD's Oslo Manual (2005),

to the orientation to environmental innovations. It also uncovers the

importance for the innovative activities of the information from the

market (customers, suppliers and competitors), driving companies to a

higher orientation towards any type of innovation.

Firms' innovation orientation (product, process or environmental)

is evaluated using multi-item scales corresponding to the questions in

the survey evaluating the innovation objectives (see Table 1). For

example, product orientation (PdO) represents the importance for the

innovation activities in the last 3-year period of the increase in the

range of goods or services, the increase of the market share or the

improvement of the quality of goods or services to develop, among

others. These items are coded in the survey in four categories attend-

ing to their importance (1= high, 2=medium, 3= low, 4= not impor-

tant), and they have a reflective relationship with the corresponding

firm's orientation latent variable, as they cover different aspects of

the concept which they are representing (Podsakoff et al., 2006).

External information sources (EIS) represent the information

sources that provided information for new innovation projects or con-

tributed to the completion of the existing ones in the last 3-year

period. The items in the construct are coded in the same way as firms'

orientation constructs. This multi-item construct has a formative char-

acter because the items are established exogenously, they are not

mutually correlated and they determine the desired concept

(Chin, 1998; Jarvis et al., 2003; Mackenzie et al., 2005).

Finally, cooperation represents active participation with other

enterprises or non-commercial institutions on innovation activities in

the last 3-year period. Both partners do not need to commercially

benefit, and participation excludes pure outsourcing. Cooperation is

F IGURE 1 Relationships
between the different hypothesis
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operationalized as a dummy variable, with a value of 1 if the company

reports having cooperated and 0 otherwise.

We used PLS-SEM with SmartPLS by Ringle et al. (2015) and

fsQCA 3.0 (Ragin & Davey, 2019) to analyse the data. On one hand,

PLS-SEM allows the evaluation of causal relationships included in a

complex model with multiple constructs and dependencies (Hair

et al., 2011). Additionally, PLS does not require the assumption of var-

iable normality and can simultaneously handle reflective and formative

measures. On the other hand, fsQCA is able to uncover conditions or

combinations of conditions that are sufficient to a desired outcome.

FsQCA complements the analysis done using regression-based

models, such as PLS, because it overcomes some of its limitations

related to the assumption of linear and symmetric relationships

between variables of interest (Ragin, 2008; Schneider &

Wagemann, 2010; Vis, 2012) or regarding the interdependencies

between variables (Woodside, 2013).

4 | RESULTS AND DISCUSSION

4.1 | PLS model

PLS evaluation follows a two-step process: the assessment of the

measurement model and of the structural model. The measurement

model assesses the relationships between the items and the latent

variables. Reflective and formative measures are tested differently.

For the reflective measures, we evaluated the reliability and the

validity of the reflective measures. Following Chin (1998), we evalu-

ated the reliability of each indicator. Individual items with loadings

greater than .7 are considered acceptable (see Table 1), implying that

the latent variable explained more than 50% of the variance in a spe-

cific item. We evaluated the internal consistency reliability for each

construct using composite reliability (CR) and rho-A. The minimum

acceptable composite reliability (Nunnally & Bernstein, 1994) and

TABLE 1 Measurement model indicators

Outer

loadings CR/rho_A

Average variance

extracted (AVE) VIF

Outer

weights

External information sources (EIS)

Suppliers of equipment, materials, components or software .691 1.312 .309***

Clients or customers (private) .762 1.709 .336***

Clients or customers (public) .537 1.586 �.03 n.s.

Competitors or other enterprises in your sector .707 1.707 .147***

Consultants, commercial labs or private R&D institutes .636 1.744 .108***

Universities or other higher education institutions .562 2.233 .082**

Government or public research institutes .555 2.844 �.019 n.s.

Private research centres .606 2.535 .066*

Conferences, trade fairs, exhibitions .761 2.423 .201***

Scientific journals and trade/technical publications .727 2.579 .119***

Professional and industry associations .69 2.146 .086**

Product orientation (PdO) .866/.901 .645

Increase range of goods or services .785

Replace outdated products or processes .716

Enter new markets .84

Increase market share .875

Improve quality of goods or services .792

Process orientation (PcO) .898/.917 .688

Improve flexibility for producing goods or services .765

Increase capacity for producing goods or services .791

Reduce labour costs per unit output .865

Reduce materials costs per unit output .86

Reduce energy costs per unit output .861

Environmental orientation (EO) .922/.950 .864

Reduce environmental impact .914

Improve health and safety .936

Meet environmental, health and safety regulations .939

*Significant at p > .05.

**Significant at p < .01. ***Significant at p < .001.
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rho-A (Dijkstra & Henseler, 2015) level is .7 for each construct, indi-

cating that the items of a latent construct share sufficient variance

among them (Fornell & Larcker, 1981). To assess validity, we exam-

ined convergent and discriminant validity. We used Fornell and

Larcker's (1981) suggested criterion for convergent validity, the aver-

age variance extracted (AVE). Table 1 shows AVE values greater than

the suggested threshold of .5, indicating that the items represent the

same latent variable. Finally, we evaluated discriminant validity (see

Table 2), checking the heterotrait-monotrait ratio of correlations

(HTMT) (Henseler et al., 2015). The HTMT is a measure of similarity

between latent variables, and values below .85 indicate that each

latent variable exhibits sufficient difference with the other latent

variables.

For the formative measure, we performed a multicollinearity and

a weight-loading analysis (Hair et al., 2014). We evaluated the validity

of the measure by assessing the degree of multicollinearity among the

formative items (Diamantopoulos & Winklhofer, 2001) by calculating

the variance inflation factor (VIF). VIF values in Table 1 were below

the suggested threshold of 5 (Hair et al., 2011), showing the absence

of multicollinearity problems. We also evaluated the significance of

the item weights (see Table 1). Following Hair et al.'s (2014) suggested

guide, although some item weights were revealed to be not signifi-

cant, we retained them as their items' loadings were higher than .5.

These results on the latent variables suggest that the measure-

ment model was assessed with confidence.

Once the measurement model was assessed, we used PLS-SEM

to test the hypothesized relationships in the model. The evaluation of

the structural model consists of the analysis of the path coefficients,

the coefficients of determination (R2) and the predictive relevance

(Q2). Figure 2 shows the results of the structural model proposed for

the total sample (Tot), the companies that do not cooperate (DnC) and

the companies that cooperate (C). Corresponding partial regression

coefficients (β coefficients) are indicated next to the arrows and,

inside the endogenous variables, the R2 for the corresponding

regression.

Path coefficients (standardized β) denote the strength of the

causal relationships between two constructs. To test the significance

of these relationships, we estimated regression coefficients between

latent factors, their t statistics and p values, using a bootstrapping pro-

cedure with 5,000 samples (see Table 3). The coefficient of determi-

nation (R2) indicates the variance explained by the model, and it is

related to the explanatory quality of the model (Chin, 1998). Values

largely exceed the minimum threshold suggested by Falk and

Miller (1992) to consider it a good explanatory model (see Table 3).

Finally, the Q2 value indicates the ability of the model to predict the

reflective indicator of the endogenous latent variables. We obtained

Q2 values using a blindfolding procedure. Q2 values above zero

(Table 3) indicate that the model has a satisfactory predictive

relevance.

The structural model analysis of the total sample confirmed the

positive and significant hypothesized relationships. H1, H2 and H3a,

H3b and H3c were supported. The environmental orientation of com-

panies while innovating (EO) is positively and significantly affected by

the product orientation (PdO) (H1: β= .16, sig. at p < .001), the pro-

cess orientation (PcO) (H1: β= .462, sig. at p < .001) and the depen-

dence on external information sources (H3a–H3c) in the innovation

activities of the companies. In particular, we can see that the depen-

dence of EIS is significantly affecting PdO (H3a: βTot= .538, sig. at

p < .001), PcO (H3b: βTot= .454, sig. at p < .001) and EO (H3c: βTot
= .188, sig. at p < .001). The lower value of the path linking EIS with

EO is caused by the mediating effect of PcO and PdO in the model.

Indeed, there is a strong reduction of the path coefficient from .459

(significant at p < .001, not reported in the tables) to .188 (significant

at p < .001) when we added the product and process orientation to

TABLE 2 HTMT ratio assessment

Environmental
orientation

Process
orientation

Process orientation .680

Product orientation .544 .556

F IGURE 2 Structural
equation model [Correction
added on 06 June 2022, after
first online publication: Figure 2
has been updated in this version.]
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the model, which reflects that EIS impacts EO mainly through an

increase of the overall innovation orientation (product and process

innovation orientation).

As the aim of the study was to evaluate the differences in eco-

innovation orientation between firms that cooperate and those that

do not, we performed a multigroup analysis (PLS-MGA). In addition to

the bootstrapping results for the total sample and the two groups of

interest, we tested differences in the path coefficients in both groups

using bias-corrected and accelerated (Bca) 95% confidence intervals

(see Table 3).

Regarding the relations in the model, we found a stronger impact

of PcO over PdO; thus, process orientation increased the environ-

mental orientation of firms more than product orientation. This indi-

cated that those companies that orientate their innovation towards

aspects such as cost reduction, increased capacity or flexibility (pro-

cess oriented) are more likely to orientate their innovation towards

environmental aspects than companies focused on increasing the

quality, the number of products or their market share (product

oriented).

Additionally, the higher variance explained for the EO in the

model due to PcO (28.91% out of 45.7%) indicates a stronger strength

of association (Rosenthal & Rosenthal, 2011) between these two

latent variables. These results are aligned with previous studies

(Peir�o-Signes et al., 2013; Peir�o-Signes & Segarra-Oña, 2018). A busi-

ness strategy aiming for more efficient ways to produce products or

services and to maximize production capacity focuses on cost

improvements through reduction in the consumption of materials,

energy and water and the improvement of operational efficiency.

These improvements are generally incremental process innovations,

and their outcome has a direct effect on the environmental impact of

a firm's activity, which is a positive externality of the innovation. On

the other side, environmental products and services nowadays are

targeted to a specific part of the market. The introduction of innova-

tions in the company's products or services is not always focused on

environmentally concerned customers or environmental features of

the product or service. Therefore, a company interested in product

innovation activities may be uninterested in environmental

innovations when its main markets do not include environmentally

concerned customers (Jové-Llopis & Segarra-Blasco, 2018).

When comparing companies that cooperate to those that do not

cooperate, the differences in the relative product vs. process impact

stands, and there is no significant difference in the strength of these

relations, rejecting H5. For example, comparing the strength of the

relation between product orientation and environmental orientation

(βDnC= .477 and βC= .452), we found that bias-corrected and acceler-

ated 95% confidence intervals overlap, indicating that there is no sig-

nificant difference in the strength of this relation between companies

that cooperate and that do not. This suggests that product orientation

is related to environmental orientation independently of whether

companies cooperate or not with other companies while innovating.

Similar to the total sample, in both groups, process orientation

accounts for a significant part of the variance explained in the envi-

ronmental orientation.

Regarding EIS, the impact on PdO and PcO is significantly higher

in companies that do not cooperate over those that cooperate, which

is also against our hypothesis (H5). For example, the difference

between the path coefficients in the relation between the EIS and the

PcO for companies that do not cooperate (βDnC= .459) and those that

cooperate (βC= .36) is .09, and it is statistically significant (p < .05).

Note that the path differences represent the size of the impact, not

the actual difference in the value of the construct or latent variable.

Thus, to evaluate if there are differences in the levels of the depen-

dence on EIS and the orientation to innovation (H4), we need a com-

plementary analysis. Table 4 displays the results of an ANOVA on

ranks or Kruskal–Wallis H test for each construct in the model. For

the sake of clarity, we used the average values, which are interpreted

directly with the scale of the variables in the study, instead of the

latent variable scores from the PLS analysis, which result from a

normalized measure that has to be interpreted in terms of standard

deviations from the average. Both types of values lead to equivalent

results. The analysis allows us to determine if there are statistically

significant differences between the two groups of interest on the

different concepts we are studying and does not require normality in

the data.

TABLE 3 Direct effects, explained variances and Q2 test for endogenous variables

Direct effect (t value)/variance explained

Bca 95% confidence intervals

Does not coop./cooperates

Effects on endogenous

variables

Total

(Tot)

Does not cooperate

(DnC)

Cooperates

(C)

Effects on EO R2= .457/Q2= .374 R2= .471/Q2= .392 R2= .375/Q2= .293

EIS .188*** (12.536)/9.1% .162*** (8.106)/7.7% .173***(7.493)/6.8% [.121, .2]/[.125, .215]

PcO .462*** (32.351)/28.91% .477*** (24.621)/30.5% .452*** (21.86)/25.7% [.438, .514]/[.412, .493]

PdO .16*** (10.71)/7.78% .176*** (8.85)/8.8% .129*** (5.771)/5.1% [.138, .216]/[.087, .175]

Effects on PcO R2= .205/Q2= .133 R2= .211/Q2= .140 R2= .129/Q2= .078

EIS .454*** (34.81)/20.5% .459*** (26.717)/21.1% .36*** (16.391)/12.9% [.423, .491]/[.311, .398] sig.

Effects on PdO R2= .289/Q2= .175 R2= .289/Q2= .183 R2= .205/Q2= .108

EIS .538*** (44.325)/28.9% .538*** (33.887)/28.9% .452*** (20.891)/20.5% [.506, .568]/[.406, .492] sig.

*Significant at p < .5. Sig. stands for significant at p < .05. **Significant at p < .01. ***Significant at p < .001.
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In many cases, engaging in innovation requires companies to

obtain information and knowledge from external agents, either for-

mally, through active participation (cooperation) or informally, just by

obtaining information. Thus, a higher necessity for EIS in a company

that has no active channels for external agents to participate

(cooperate) in the innovation process is denoting a higher willingness

to innovate and, therefore, a higher impact on process and product

orientation, than in a company that has already looked for external

collaborators for innovation. Note that the actual levels of the depen-

dence on EIS for innovation and the innovative orientation are signifi-

cantly lower in companies that do not cooperate than in those that

cooperate (see Table 4).

As we expected, the results shown in Table 4 indicate that

companies that cooperate show a significantly higher dependence

on EIS and a significantly higher orientation to any of the types of

innovation (PcO, PdO and EO), accepting H4. For example, compa-

nies that cooperate are, on average, about a half point (2.308

vs. 2.835) more environmentally oriented than companies that do

not cooperate. As the measurement scale represents a 3-point

range, this is equivalent to saying that companies that cooperate

show, on average, 17.6% higher orientation than those that do not

cooperate.

The significantly lower values of the EIS (Table 4) and signifi-

cantly higher values of the path coefficients linking EIS with PdO

and PcO, for companies that do not cooperate vs. companies that

cooperate, indicate that the lack of more formal connections

between companies and external stakeholders in the innovation

process (formal cooperation) increases the dependence on external

information sources in those companies that are willing to

innovate.

Finally, we obtained no significant differences between the

groups in the paths that link EIS to EO. This result might be caused by

the partial mediation of the different types of innovation orientation

(PcO and PdO) in the relation. These results indicate that most of the

EIS needed for the innovation process, in either companies that

actively participate with external stakeholders in the innovation activi-

ties or those that do not, is needed to encourage process and product

innovations rather than eco-innovations.

4.2 | fsQCA

fsQCA allows us to evaluate the causal conditions or combination of

conditions that are sufficient for the desired outcome. In our case, the

desired outcome is a high environmental orientation (EO) when inno-

vating, and our conditions are the dependence on the external infor-

mation sources (EIS) in the innovation process, the orientation

product (PdO) and process (PcO) when innovating, and whether the

companies cooperate with other companies while innovating (Coop).

The first step in the fsQCA process is calibration. Calibration con-

sists of the transformation of the conditions and the outcome vari-

ables into fuzzy sets. Fuzzy sets vary from 0 to 1, indicating full non-

membership and full membership, respectively. We followed

Ragin's (2008) direct calibration process. Cooperation in the study is a

dummy variable. Therefore, we maintained it as a crisp set, with

1 denoting those companies that cooperate and 0 denoting those

companies that do not cooperate. The rest of the variables in the

study used a 4-point scale (1, high; 2, medium; 3, low; and 4, not rele-

vant). We calculated the average value of the variables in each of our

constructs and used percentiles to determine the thresholds for full

membership (Beynon et al., 2016; Dul, 2016), full non-membership

and crossover point. We set full membership in the 95% percentile,

full non-membership in the 5% percentile and the cross over point in

the 50% percentile. Following Ordanini et al. (2014), we transformed

the original scores to odds ratios and calculated their degree of mem-

bership (exp [log odds])/(1+ exp [log odds]) to transform construct

values into fuzzy sets.

The second step is to produce a truth table. Following

Ragin (2008), we selected a consistency cut-off of .75 and, because of

the large sample size, a minimum frequency of 30 cases for further

analysis.

Finally, we performed a logical minimization. Logical minimization

produces three solutions—complex, parsimonious and intermediate—

depending on how logical reminders (combinations in the truth table

with no cases in the sample) are considered. Table 5 displays the

intermediate solution, which is reported (Woodside, 2013) as being

superior to the others, for high and low levels of environmental

orientation.

TABLE 4 ANOVA results on the concepts attending to the cooperation

Concept Group Mean Std. dev. Median Average rank Kruskal–Wallis statistic p value

EIS DnC 3.205 0.650 3.267 2,747.75 774.07 .000

C 2.598 0.690 2.556 1,663.24

PcO DnC 2.671 0.942 2.6 2,488.34 170.93 .000

C 2.304 0.856 2.2 1,980.03

PdO DnC 2.209 0.970 2 2,497.3 237.1 .000

C 1.806 0.739 1.6 1,959.08

EO DnC 2.835 1.119 3 2,529.08 244.04 .000

C 2.308 1.053 2 1,930.28

Note: With the original response, coding a lower numerical value indicates a higher relevance or importance.
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We obtained four and two solutions (see Table 5) for high and

low levels of EO, respectively. The overall solution consistency for

the model for high levels of environmental orientation is .755, higher

than the suggested threshold of .75. Consistency has similar meaning

to significance in statistical models (Schneider & Wagemann, 2010)

and measures the degree to which a subset relation is been approxi-

mated. The overall solution coverage is .843. Solution coverage is

similar to R2 in a regression (Ragin, 2006) and assesses the empirical

relevance of a consistent subset. Thus, the solution is covering a sub-

stantial part of the companies showing high levels of environmental

orientation.

This model is indicating that a high dependence on EIS with the

presence of cooperation or high levels of PdO (solutions 1 and

2, respectively) are sufficient conditions to achieve high levels of

EO. Additionally, high levels of PcO in companies that cooperate or

in companies that show high levels of PdO (solutions 3 and

4, respectively) lead to the same outcome. From the analysis of the

raw (.775) and unique coverage (.147), clearly, the most important

path to the high levels of EO is a high overall innovative orientation

(PdO•PcO, solution 4). Thus, high orientation to product and pro-

cess innovation is likely to have high EO when innovating. Indeed,

most of the companies (77.5%) showing high EO also showed simul-

taneously high levels of PdO and PcO. The other solutions suggest

that some kind of engagement with external stakeholders, either

formal (through cooperation) or informal (EIS for innovation), alone

or in combination with a high PdO or PcO, is sufficient for high

levels of EI.

Similarly, we can evaluate the strategies leading to low levels of

EO. We obtained two paths, an overall solution consistency of .806

and a solution coverage of .82. The first and most important strategy

(raw coverage= .774) indicates that low levels of PcO represent a suf-

ficient condition to get low levels of environmental orientation. In the

second strategy, the joint presence of low levels of PdO and low

levels of EIS leads to the same outcome. The fsQCA results are

aligned with PLS analysis in the direction of the effects, the positive

impact of PdO, PcO and EIS on EI and the mediation found in the

relation between EIS and EI. However, fsQCA gives us additional

insights about how the different conditions interact to lead to high or

low levels of EI. In particular, results show the lack of symmetry in the

paths to high and low levels of EI and reinforce de idea that compa-

nies that cooperate are more likely to consider the environment in

their innovative activities (H4).

5 | CONCLUSIONS

Our study offers empirical evidence for the impact of cooperation

in eco-innovation orientation, its drivers and the relation between

them. First, our study shows a higher environmental, product and

process orientation of companies that cooperate compared to those

that do not cooperate. It is well known that the lack of information

and knowledge inside firms is a key motivator for cooperation with

external agents (Bossle et al., 2016; de Marchi, 2012; Triguero

et al., 2013). Firms compensate for the absence of the necessary

technological capabilities to develop innovations, especially those

related to environmental knowledge and capabilities, through active

engagement of external stakeholders in firms' innovation activities

of any kind. Specifically, this fact is accentuated when talking about

SMEs (Gadenne et al., 2009). The smaller percentages of SMEs that

report cooperation in our study can be justifying part of the differ-

ences found.

Second, like previous studies (e.g., Hojnik & Ruzzier, 2016;

Moyano-Fuentes et al., 2018; Sáez-Martínez et al., 2014), our results

highlight the key role that orientation to product and process innova-

tion plays on firms' eco-innovation and, in particular, to achieve high

levels of environmental orientation. Thus, innovation drives eco-

innovation. Although previous studies (Peir�o-Signes et al., 2013;

Peir�o-Signes & Segarra-Oña, 2018) revealed a higher impact of pro-

cess orientation over product orientation in the environmental orien-

tation, our complementary analysis with fsQCA uncovered that the

combination of high levels of the two orientations is the primary path

to high levels of eco-innovation. Moreover, the engagement with

TABLE 5 fsQCA summary results
High levels
Of EO

Low levels
Of EO

Configuration 1 2 3 4 5 6

PcO ● ●
N

PdO ● ●
N

EIS ● ●
N

Coop ● ●

Consistency .808 .82 .808 .804 .818 .885

Raw coverage .355 .566 .437 .775 .774 .523

Unique coverage .005 .014 .012 .147 .297 .047

Overall solution consistency .755 .806

Overall solution coverage .843 .82

Note: Black circles (●) indicate the presence of a condition. Crossed-out circles (
N

) denote the absence

of a condition.
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external stakeholders, through active cooperation or just by using

them as information sources in the innovation process, provides alter-

native paths to achieving high levels of consideration of environmen-

tal aspects when innovating.

These results are particularly relevant for companies and

policymakers that try to foster eco-innovative attitudes within firms.

5.1 | Managerial implications managerial
implications

First, promoting innovative culture is essential to promote eco-

innovation orientation. On one hand, managers in companies should

promote operational efficiency improvements. These improvements

are likely a result of small organizational or process innovations, which

in addition to the cost-related benefits will create positive environ-

mental externalities. On the other hand, companies will be building

knowledge and capabilities that can be extended to other operations

within the firm and to speed up new process innovations. The positive

evolution of both cost and environmental indicators should encourage

firms to work in this line as they realize the wide impact of these

innovations.

Second, environmental standards and regulations and customers'

demand for environmentally friendly products and practices could be

more determinant in firms' motivation to eco-innovate. It seems clear

from the study that having a market orientation when innovating, for

example, by looking to develop new products or services or to

increase the market share through innovation, is not sufficiently

aligned with an eco-innovative mindset. Thus, managers should work

on detecting and developing the opportunities that new eco-

products and eco-practices can bring to improve a firm's competitive

position.

Third, cooperation and the search for new knowledge outside the

companies constitute an alternative path to eco-innovation activities.

The higher level of novelty, uncertainty and the lack of knowledge can

be overcome by promoting firms' links with their stakeholders. In this

context, the role of managers, in detecting and establishing links with

relevant actors that hold the knowledge and competences, and of

policymakers, in creating appropriate environments for collaborations,

can boost the innovation and, particularly, the eco-innovation activi-

ties within the firm.

5.2 | Policy making implications

Similarly, policymakers should continue creating an adequate frame-

work for increasing customer awareness of environmental implica-

tions of the products and services that they consume and for the

development of more sustainable markets through regulations. Even-

tually, the development of a demand for more sustainable products

will act as a substitute for the actual non-sustainable products, forcing

companies to adapt and consider environmental aspects in their inno-

vative process.

5.3 | Research limitations

This study has some limitations which can be addressed in future

studies. The study is focused on the Spanish innovation survey

(PITEC). First, PITEC is a panel survey, and in our study, we only con-

sidered cross-sectional data, which does not make it possible to ana-

lyse the evolution of the relationship between the variables

considered in the model and, particularly, how cooperation affects

these relations. Second, most PITEC responses are based on a subjec-

tive measure by the respondent, typically, a firm's R&D department or

top managers. However, some authors have found that the subjective

measures are consistent with objective measures of innovation

(Mairesse & Mohnen, 2004). Third, variables considered in the study

are limited; therefore, some factors that might influence the relation-

ships in the model may not be present. Finally, Spain is a moderate

innovator according to the Eco-Innovation Scoreboard (Eco-IS 2015).

The study findings should be corroborated in other countries with

similar or different innovation intensities.

ACKNOWLEDGEMENTS

Open access funding enabled and organized by Projekt DEAL.

ORCID

Ines Diez-Martinez https://orcid.org/0000-0002-7248-9402

Angel Peiro-Signes https://orcid.org/0000-0002-1549-6972

Marival Segarra-Oña https://orcid.org/0000-0001-9674-9056

REFERENCES

Adams, H. D., Luce, C. H., Breshears, D. D., Allen, C. D., Weiler, M.,

Hale, V. C., Smith, A. M. S., & Huxman, T. E. (2012). Ecohydrological

consequences of drought- and infestation-triggered tree die-off:

Insights and hypotheses. Ecohydrology, 5, 145–159. https://doi.org/
10.1002/eco.233

Adams, R., Jeanrenaud, S., Bessant, J., Denyer, D., & Overy, P. (2016). Sus-

tainability-oriented innovation: A systematic review. International Jour-

nal of Management Reviews, 18(2), 180–205. https://doi.org/10.1111/
ijmr.12068

Alos-Simo, L., Verdu-Jover, A. J., & Gomez-Gras, J. M. (2020). Does activity

sector matter for the relationship between eco-innovation and perfor-

mance? Implications for cleaner production. Journal of Cleaner Produc-

tion, 263, 121544. https://doi.org/10.1016/j.jclepro.2020.121544
Belderbos, R., Carree, M., & Lokshin, B. (2004). Cooperative R&D and firm

performance. Research Policy, 33(10), 1477–1492. https://doi.org/10.
1016/j.respol.2004.07.003

Belin, J., Horbach, J., & Oltra, V. (2011). Determinants and specificities of

eco-innovations—An econometric analysis for the French and German

industry based on the Community Innovation Survey (No. 2011–17).
In Cahiers du GREThA.

Beynon, M. J., Jones, P., & Pickernell, D. (2016). Country-based compari-

son analysis using fsQCA investigating entrepreneurial attitudes and

activity. Journal of Business Research, 69(4), 1271–1276. https://doi.
org/10.1016/j.jbusres.2015.10.091

Borin, N., Lindsey-Mullikin, J., & Krishnan, R. (2013). An analysis of

consumer reactions to green strategies. The Journal of Product

and Brand Management, 22(2), 118–128. https://doi.org/10.1108/

10610421311320997
Bossle, M. B., de Barcellos, M. D., Vieira, L. M., & Sauvée, L. (2016). The

drivers for adoption of eco-innovation. Journal of Cleaner Production,

113, 861–872. https://doi.org/10.1016/j.jclepro.2015.11.033

440 DIEZ-MARTINEZ ET AL.

https://orcid.org/0000-0002-7248-9402
https://orcid.org/0000-0002-7248-9402
https://orcid.org/0000-0002-1549-6972
https://orcid.org/0000-0002-1549-6972
https://orcid.org/0000-0001-9674-9056
https://orcid.org/0000-0001-9674-9056
https://doi.org/10.1002/eco.233
https://doi.org/10.1002/eco.233
https://doi.org/10.1111/ijmr.12068
https://doi.org/10.1111/ijmr.12068
https://doi.org/10.1016/j.jclepro.2020.121544
https://doi.org/10.1016/j.respol.2004.07.003
https://doi.org/10.1016/j.respol.2004.07.003
https://doi.org/10.1016/j.jbusres.2015.10.091
https://doi.org/10.1016/j.jbusres.2015.10.091
https://doi.org/10.1108/10610421311320997
https://doi.org/10.1108/10610421311320997
https://doi.org/10.1016/j.jclepro.2015.11.033


Burke, T. A., Cascio, W. E., Costa, D. L., Deener, K., Fontaine, T. D.,

Fulk, F. A., Jackson, L. A., Munns, W. R. Jr., Orme-Zavaleta, J.,

Slimak, M. W., & Zartarian, V. G. (2017). Rethinking environmental

protection: Meeting the challenges of a changing world. Environmental

Health Perspectives, 125(3), A43–A49. https://doi.org/10.1289/

EHP1465

Cainelli, G., de Marchi, V., & Grandinetti, R. (2015). Does the

development of environmental innovation require different resources?

Evidence from Spanish manufacturing firms. Journal of Cleaner

Production, 94, 211–220. https://doi.org/10.1016/j.jclepro.2015.

02.008

Cainelli, G., Mazzanti, M., & Zoboli, R. (2011). Environmental innovations,

complementarity and local/global cooperation: Evidence from north-

east Italian industry. International Journal of Technology, Policy and

Management, 11, 328–368. https://doi.org/10.1504/IJTPM.2011.

042090

Chadha, A. (2011). Overcoming competence lock-in for the development

of radical eco-innovations: The case of biopolymer technology. Indus-

try and Innovation, 18, 335–350. https://doi.org/10.1080/13662716.
2011.561032

Chen, Y., Lai, S., & Wen, C. (2006). The influence of green

innovation performance on corporate advantage in Taiwan. Journal of

Business Ethics, 67, 331–339. https://doi.org/10.1007/s10551-006-

9025-5

Chin, W. W. (1998). The partial least squares approach to structural equa-

tion modeling. Modern Methods for Business Research, 295(2),

295–336.
Chistov, V., Aramburu, N., & Carrillo-Hermosilla, J. (2021). Open eco-inno-

vation: A bibliometric review of emerging research. Journal of Cleaner

Production, 311, 127627. https://doi.org/10.1016/j.jclepro.2021.

127627

Cohen, W. M., & Levinthal, D. A. (1990). Absorptive capacity: A new per-

spective on learning and innovation. Administrative Science Quarterly,

35, 128–152. https://doi.org/10.2307/2393553
Cuerva, M. C., Triguero-Cano, A., & C�orcoles, D. (2014). Drivers of green

and non-green innovation: Empirical evidence in low-tech SMEs.

Journal of Cleaner Production, 68, 104–113. https://doi.org/10.1016/j.
jclepro.2013.10.049

Dangelico, R. M. (2016). Green product innovation: Where we are and

where we are going. Business Strategy and the Environment, 25(8),

560–576. https://doi.org/10.1002/bse.1886
de Marchi, V. (2012). Environmental innovation and R&D cooperation:

Empirical evidence from Spanish manufacturing firms. Research Policy,

41, 614–623. https://doi.org/10.1016/j.respol.2011.10.002
de Marchi, V., & Grandinetti, R. (2013). Knowledge strategies for environ-

mental innovations: The case of Italian manufacturing firms. Journal of

Knowledge Management, 17, 569–582. https://doi.org/10.1108/JKM-

03-2013-0121

de Stefano, M. C., & Montes-Sancho, M. J. (2018). Supply chain environ-

mental R&D cooperation and product performance: Exploring the net-

work dynamics of positional embeddedness. Journal of Purchasing and

Supply Management, 24(4), 288–303. https://doi.org/10.1016/j.

pursup.2018.10.003

del Río, P., Peñasco, C., & Romero-Jordán, D. (2015). Distinctive features

of environmental innovators: An econometric analysis. Business Strat-

egy and the Environment, 24(6), 361–385. https://doi.org/10.1002/

bse.1822

Demirel, P., & Kesidou, E. (2011). Stimulating different types of eco-

innovation in the UK: Government policies and firm motivations.

Ecological Economics, 70, 1546–1557. https://doi.org/10.1016/j.

ecolecon.2011.03.019

Diamantopoulos, A., & Winklhofer, H. M. (2001). Index construction with

formative indicators: An alternative to scale development. Journal of

Marketing Research, 38(2), 269–277. https://doi.org/10.1509/jmkr.38.

2.269.18845

Díaz-García, C., González-Moreno, Á., & Sáez-Martínez, F. J. (2015).
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