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Abstract 

Eco-innovation (EI) is a complex process that involves product, process, organizational 

and marketing dimensions, each with its own determinants, characteristics and 

contributions to environmental business performance. Thus, analyzing EI activity is 

essential to obtaining a holistic view in order to achieve sustainable development. This 

study offers a multidimensional EI measurement and, what is more, evaluates its 

relationship with environmental corporate culture and commercial orientation drivers in 

a high environmental impact context, i.e., the agri-food sector. The proposed model was 

tested using the partial least-squares technique, which was applied to data collected from 

a sample of 93 companies located in southeast Spain. This study confirms the importance 

of several dimensions, namely marketing, organization and process, to corporate adoption 

of EI. Additionally, this research also reveals the positive relationship that both drivers, 

environmental corporate culture and commercial orientation, have with EI. The findings 

also suggest that theorists and practitioners must contemplate EI from the point of view 

of its four dimensions in order to achieve an efficient, more realistic analysis. 

Subsequently, this work carries some theoretical conclusions and implications for 

research and practice.   

Keywords: eco-innovation; multidimensional; commercial orientation; environmental 

corporate culture; partial least square technique. 

JEL codes: O13, O32, Q01, Q12, Q55, Q56 

 

1. INTRODUCTION 

Despite decades of academic and practitioner attention, interest in the analysis of the eco-

innovation (EI) process continues to increase. In fact, growing awareness of climate 

change and environmental degradation makes it necessary for companies to implement 
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EI to respond to consumers’ environmental demands and regulatory requirements. In this 

context, there is a growing belief that the agri-food sector is a key factor in the 

development of more sustainable economies, mainly because of its multidimensional 

performance (Gómez-Limón and Sánchez-Fernández, 2010). The complex relationship 

of this sector with the environment (e.g., resource conservation, socioeconomic factors, 

etc.) positions EI as a significant element for achieving economic and environmental 

benefits (Galdeano-Gómez et al., 2017). Implementing EI allows companies and sectors 

to be more sustainable and, at the same time, to increase their competitiveness and 

productivity (Adams et al., 2012; OECD, 2013). 

EI is defined 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 resources use (including 

energy use) compared to relevant alternatives” (Kemp and Pearson, 2007 p.7). This 

complex process has been addressed from different perspectives in recent decades. From 

the firm-level perspective, a growing body of literature on EI drivers has been developed 

and there are common conclusions about which are the stimuli that motivate firms to 

implement greener practices. Some research defends the positive impact that internal 

characteristics have on a company’s decision to be ‘greener’, such as firm size, solvency 

rate, social structure or personal circumstances (Feder et al., 1985; Diederen et al., 2003; 

Gardebroek, 2006; Knickel et al., 2009). In contrast, other authors focus their 

investigations on the influence that external environment has on a firm’s reason for 

implementing EI. Some of the external factors most commonly considered by EI literature 

are the regulatory and institutional frameworks, for instance setting new standards, and 

the demand-pull drivers, i.e., market conditions (Reinnings, 2000; Horbach, 2008; 

Kesidou and Demirel, 2012; de Marchi, 2012; Doran and Ryan, 2016). Technology-push 

factor, i.e., advances in science and R&D, is also a key determinant of EI (Cleff and 

Rennings, 1999; Horbach, 2008; Ghisetti and Pontoni, 2015). Other works outline a 

combination of these factors that affect firms’ EI adoption (Carter and Williams, 1959; 

Kleinknecht and Verspagen, 1990; Ghisetti and Pontoni, 2015). In this line, recent EI 

literature brings to the forefront the effect that firm commercial orientation as well as 

environmental corporate culture have on the business decision to implement eco-

innovative practices, especially in agri-food firms (Rkein and Andrew, 2012; Rodríguez-

Rodríguez et al., 2012; Ortiz-de-Mandojana et al., 2016; Tsai and Liao, 2017; Liao, 2018). 

Commercial orientation, as an organizational capability, significantly influences 

environmental business strategy and environmental corporate identity (Wang et al., 

2018). 

Regarding the EI implementation perspective, and despite its having generated 

considerable advances, there is no prior research that provides insights related to a 

complete and efficient EI measurement. Most studies in this field prove incomplete as 

they only consider EI implementation analysis from the product and process dimensions 

(Doran and Ryan, 2016; Castellacci and Lie, 2017; Rodríguez and Wiengarten, 2017). 
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Very few studies contemplate the four EI dimensions, i.e., product, process, organization 

and marketing (Marcon et al., 2017; Astuti et al., 2018), and they only focus on the 

industrial sector and multinational companies. Furthermore, those works that are focused 

on the agri-food sector include a limited range of green indicators for assessing 

environmental performance (Rodríguez-Rodríguez et al., 2012; Galdeano-Gómez et al., 

2017; El Bilali, 2018). In this sense, further investigations are necessary to develop a body 

of knowledge on this subject, especially due to the increased awareness of the importance 

that green marketing and organizational practices have on company environmental 

performance (BID, 2007; Marcon et al., 2017; García-Granero et al., 2018). Likewise, it 

is important to conduct research in the agri-industry due to a need for increased food 

production in a world combined with a need for better degrees of sustainability in the 

food value chain (Barth et al., 2017). 

As some authors mention “you cannot manage what you do not measure” (Cooper and 

Edgett, 2008; Ehrenfeld, 2008). In this sense, this work aims to analyze EI 

implementation using a multidimensional approach. Therefore, the main objective is to 

develop a holistic EI implementation level model, regardless of firm size, and, more 

specifically, offer a multidimensional EI measurement including green product, process, 

organizational and marketing dimensions. In the same model, this study also tests the 

relationship between EI and firm features of environmental corporate culture and 

commercial orientation, within the agri-food sector. These go beyond the limitations 

established in other research, analyzing EI implementation in a context of study which 

differs from the industrial sector, while at the same time helping to understand this 

multifarious practice. In this way, we address the following research questions: 1) Is 

environmental corporate culture positively related to EI level? 2) Is commercial 

orientation positively related to EI level? 3) What is the relationship between EI level and 

its four dimensions (product, process, organization and marketing)? To answer these 

questions, a Partial Least Squares based-structural equation modeling method (PLS-

SEM) was applied to the agri-food sector. In particular, we focus on the fruit and 

vegetable farming-marketing companies of southeast Spain, which operate in 

environments aimed at international markets and whose evolution has been notably 

marked by environmental issues (Galdeano-Gómez et al., 2013). These farming-

marketing companies, acting as wholesalers in origin (i.e., located in the production 

areas), are characterized by an intensive horticulture and a commercial activity aimed at 

European countries. This agri-food system implies considerable amounts of waste and 

residues, intensive use of resources and water consumption (Rodríguez-Rodríguez, 2012). 

Therefore, these firms have an important role in overcoming externalities and moving 

towards a more environmentally-respectful production system (Galdeano-Gómez et al., 

2017). 

Consequently, this study makes two main contributions. First, this paper contributes to 

the stream of research providing a novel multidimensional EI measurement 

contemplating all types of companies, regardless of size. It offers a holistic view on which 

EI types provide greater opportunities to comply with environmental requirements. 



4 
 

Secondly, this research also tests a more complex relationship between environmental 

corporate culture, commercial orientation and EI level in a sector closely linked to the 

environment: the agri-food sector. To our knowledge, there are no previous works that 

have studied all these aspects in the same empirical model; thus, a considerable research 

gap is herein addressed. 

The present study is structured as follows. Section 2 presents the theoretical background, 

model and hypotheses. It also includes a brief conceptual delimitation of the different 

constructs (environmental corporate culture, commercial orientation and EI level) that 

shape the research model. Section 3 contains a description of the research methodology 

used to test the hypotheses posited. Subsequently, Section 4 provides a detailed 

description of the main results derived from the data analysis through Partial Least 

Squares (PLS) path-modeling. Finally, Section 5 presents the discussions, conclusions, 

implications and limitations of this study. 

 

2. BACKGROUND AND HYPOTHESES  

EI activity is a complex process that includes a vast diversity of innovations which can 

be classified into four dimensions: product, process, organization and marketing (BID, 

2007; Marcon et al., 2017; García-Granero et al., 2018). These four types of EI coexist in 

all sectors; thus, developing a scale to measure them by identifying their key performance 

factors is crucial to achieving an accurate measurement level of EI implementation.  

Although the phenomenon of EI has received increasing attention in recent decades, most 

of the literature approaches this topic in a variety of industrial sectors (García-Granero et 

al., 2017). For example, Van Hemel and Cramer (2002) and Alkaya and Demirer (2015) 

highlight EI implemented in the chemical industry; Crabbé et al. (2013) study EI in 

companies from building industry, chemical industry, furniture manufacturing, medical 

equipment, metal processing and plastic processing industry; while Theyel (2000) focuses 

on the plastic and resin sector. More studies about EI in the industry have been carried 

out with the aim of exploring and explaining the EI process itself (Dalhamar, 2015; 

Castellacci and Lie, 2017; Rodriguez and Wiengarten, 2017). However, in recent years, 

there has been a trend towards highlighting the importance that the agri-food sector has 

in the sustainability transition and the role EI has as a competitive advantage for the future 

of these companies (Barth et al., 2017; García et al., 2018). In fact, the attention paid by 

institutions and businesses to the environmental and social implications of this sector has 

encouraged companies to improve their environmental performance. Moreover, as far as 

quality is concerned, consumers are increasing their demand for environmentally-friendly 

production methods (Carpentier and Ervin, 2002; Galdeano-Gómez et al., 2013). 

Sustainable agricultural development can enhance the nutritional quality of food and 

thereby produce positive health effects (Benbrook et al., 2013). Several studies address 

these questions and agree on the capacity that the agri-food sector has for implementing 

EI and adapting to these green demands (Galdeano-Gómez et al., 2017; Labella et al., 

2017). One line of EI research in the agri-food sector is focused on analyzing a series of 
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motivating factors that lead companies to adopt more sustainable practices. Lioutas and 

Charatsari (2018) contemplate the adaption to social requirements, environmental 

concern, convenience, economic incentives and the internal need to pursue change, such 

as factors related to EI adoption decisions. Guerrero-Lara et al. (2019) investigate the 

influence of legislation, administrative support and social-economic values on the 

promotion of EI in the Spanish agri-food sector. In the same context of study, Rabadán et 

al. (2019) focus their investigation on the influence that market green demand, regulation, 

cooperation and economic objectives have on firm EI strategy. As for other aspects, a 

great deal of the EI literature in the agri-food sector addresses the development of a 

framework, which enables the conceptualization of EI practices. (Dangelico et al., 2019). 

Galdeano-Gómez et al. (2013) investigate the EI process and the synergies between the 

sustainability dimensions integrating technology and green practices oriented towards the 

efficient use of resources in ecological aspects. Rodríguez-Rodríguez et al. (2012) 

analyze the environmental performance contemplating technology, efficiency and 

environmental indicators related to environmental investment intensity or environmental 

audits. Other studies, such as Godoy-Durán et al. (2017) and Labella et al. (2017), use 

eco-indicators associated with product and process practices to analyze EI and measure 

sustainability. Furthermore, Langendahl et al. (2016) include commercial and 

organizational practices to conceptualize the sustainable innovation journey in the UK 

agri-food sector. Drejeris and Miceikienè (2018) and Shih et al. (2018) propose product 

and process green practices while also highlighting the important role that environmental 

oriented staff have in EI process in the Lithuanian and Asian agri-food sectors, 

respectively. What is more, Caffaro et al. (2019) analyze EI in the Italian agri-food sector 

by contemplating variables related to information and environmental attitude behavior. 

Nevertheless, despite the effort to offer an efficient measurement, these investigations 

only consider a sparse assortment of eco-indicators, not all EI dimensions. Thus, more 

empirical research is needed to discover a wide range of EI practices that are aimed at 

developing a solid theoretical foundation. 

The proposed model was developed analyzing the extant literature on EI. Previous studies 

suggest that environmental corporate culture and commercial orientation have a 

significant impact on EI adoption (Newton and Harte, 1997; Rkein and Andrew, 2012; 

Liao, 2018; Wang et al., 2018). In addition, other researches defend the importance of 

taking into consideration the four EI dimensions to analyze the relationship between the 

different EI practices and the level of EI implementation (BID, 2007; Marcon et al., 2017; 

García-Granero et al., 2018). In this line, the sector’s environmental performance is 

represented in six constructs: environmental corporate culture, commercial orientation, 

product EI, process EI, organizational EI and marketing EI. They are expected to support 

the efficient measurement of EI level. EI practices, environmental corporate culture, 

commercial orientation and EI level constructs are discussed in the following subsections. 

 

2.1. Eco-innovation level  
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EI is a concept that has been widely examined by the economic, business and 

environmental academic literature from the perspectives of concepts, drivers and 

consequences. Nevertheless, studies on its implementation are scant (Kemp, 2009). In 

recent years, researchers have addressed EI from the measurement perspective with the 

aim of achieving an efficient way to analyze this complex process and fill the gap existing 

in the literature.  

Several EI studies emphasize the necessity to introduce four EI dimensions, namely 

product, process, organization and marketing, in a sector’s environmental performance 

(OECD, 2005; BID, 2007; Horbach, 2008; OECD, 2012; Triguero et al., 2013; García-

Granero et al., 2018). Product EI is related to the product innovation involving 

environmentally-friendly materials, environmentally-friendly packaging, recovery of 

products and recycling, and eco-labelling (Chen et al., 2006; Chen, 2008). Process EI 

refers to a firm’s ability to improve existing processes and develop new ones that increase 

resource savings and prevent pollution (Chen et al., 2006; Chen, 2008). Organizational 

EI can be explained as either a new or significant improvement in routines, business 

models, methods and actions that change a firm’s practices, relations and decisions, with 

the aim of reducing adverse environmental impacts (Marcon et al., 2017). Within 

environmental management systems (EMS), marketing EI involves the integration of 

environmental aspects into product placement, communication, new methods of product 

delivery, promotion or pricing strategies (Marcon et al., 2017). Based on these definitions, 

it is evident that strong interrelationships exist between the four EI dimensions. Firstly, 

process EI modifies the organization’s operational processes systems while 

simultaneously producing new or significantly improved eco-products, thereby reducing 

environmental impacts (Negny et al., 2012). Furthermore, it has been demonstrated that 

organizational EI facilitates the implementation of process EI and product EI (Murphy 

and Gouldson, 2000). Secondly, the implementation of marketing EI requires the 

introduction of green products and processes in order to conform to the environmental 

standards of the markets (García-Granero et al., 2018). However, EI literature analyzes 

EI activity by studying the EI dimensions separately, without taking into consideration 

how they are interconnected (Hallstedt et al., 2013; Lozano, 2013). Moreover, the 

majority of these studies fail to consider the impact that organizational and marketing 

dimensions have on environmental performance (del Río et al., 2010; Crabbé et al., 2013; 

Doran and Ryan, 2016; Ishak et al., 2016). In fact, the most complete investigations in 

this study area are mainly focused on three EI types (i.e., product EI, process EI and 

organizational EI), ignoring the relevance of EI marketing practices (Horbach, 2008; 

Rodríguez and Wiengarten, 2017). Thus, EI performance has never been properly 

examined, and only the studies carried out by Marcon et al. (2017) and Astuti et al. (2018) 

addressed all the green dimensions, though they only focused on the industrial sector and 

multinational companies. 

 

2.2. Environmental corporate culture and the eco-innovation level relationship 
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The effect of environmental corporate culture on environmental firm performance is a 

subject that is attracting the attention of recent literature on EI. Most studies have shown 

that organizational attitudes, governance and cultures may affect firm EI (Bleischwwitz 

et al., 2012; Bossle et al., 2016; Dangelico, 2016; Ortiz-de-Mandojana et al., 2016; Tsai 

and Liao, 2017). According to Ajzen (1991), it is true that EI might be affected as attitude 

would naturally influence decisions. A positive attitude in an organization towards a 

given environmental issue makes it more likely to implement EI behavior (Liao, 2018). 

For instance, companies may implement new manufacturing practices that prevent 

pollution, or they may adopt efficient environmental management systems (Eiadat et al., 

2008; Wijethilake et al., 2016). Indeed, corporate environmental performance is regarded 

as a key driver of improving EI strategy (Porter and Kramer, 2006; Glavas and Mish, 

2015; Wijethilake wt al., 2016). For example, the number of environmental objectives 

included in production plans and operations or the inclusion of environmental plans in 

production processes are a good indicator about how environmentally-friendly a company 

is (Frosch and Gallopoulos, 1992; Tibbs, 1992; Williams et al., 1993; Kemp and Pearson, 

2008). Furthermore, spreading green values within the organization could promote a 

firm’s implementation of green business practices (Parr, 2009). In this sense, the role of 

managerial agency in a firm proves to be a key factor. Senior staff can encourage 

employees to be more innovative and respectful with the environment (Anderson, 1998; 

Andriopoulos, 2001; Halbesleben et al., 2003). Rajala et al. (2016) illustrate the role of 

the managerial agency in driving environmentally sustainable practices in a company and 

developing a green business model orientation. The importance of managers in 

environmental corporate culture has also been analyzed by other researchers (e.g. 

O'Connor and Ayers, 2005; Hojnik and Ruzzier, 2016a). Without question, there is a 

consensus in the EI literature on the positive effects that employing staff who are more in 

tune with environmentally-friendly practices and greener business models has on better 

ecological performance and higher level of environmentally oriented cultures (Anderson, 

1998; O’Connor and Ayers, 2005; Hojnik and Ruzzier, 2016a). 

According to Howard-Grenville and Bertels (2012), environmental corporate culture is 

what builds EI practices. Moreover, Newton and Harte (1997) emphasize the significant 

impact that environmental corporate culture has on environmental practices. Thus, these 

findings indicate that the link between environmental corporate culture and EI level is 

straightforward. However, in general, prior studies on EI only test this relationship in 

industrial and high-tech sectors (Peng and Liu, 2016; Magsi et al., 2018).  

Based on the above findings, the following hypothesis is proposed: 

 

Hypothesis 1 (H1): Environmental corporate culture is positively related to firms’ EI 

level in the agri-food sector. 

 

 

 

2.3.  Commercial orientation and the eco-innovation level relationship 
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In a context marked by internalization and growing competition, companies seek ways of 

creating value for their customers by developing new practices that allow them to 

differentiate and capture market share for the main goal of surviving (Kumar and 

Reinartz, 2016; Crick, 2019). In this sense, firms’ commercial orientation is a key tool 

for achieving this objective. Nevertheless, defining commercial orientation is not an easy 

task. The increasing reliance on market-based approaches defends this concept as a 

business philosophy surrounding the concept of creating value for customers in ways that 

competitors cannot imitate (Ellis, 2006; Jones and Shaw, 2018; Crick, 2019). 

Behavioral and cultural theories suggest that commercial orientation is a practice focused 

on customers (Kohli and Jaworski, 1990; Narver and Slater, 1990; Rkein and Andrew, 

2012). Most studies have shown that demand for corporate social responsibility has a 

significant effect on EI firm performance (Rehfeld et al., 2007; Kesidou and Demirel, 

2012; Doran and Ryan, 2016). This point of view defends that the essence of commercial 

orientation is customer value. Thus, commercial orientation is related to customer 

orientation (Deshpandé and Webster, 1993; Mugisha et al., 2005; Rkein and Andrew, 

2012). 

Furthermore, given the importance of the relationships between an organization and other 

stakeholders beyond customers, such as competitors (Hákansson, 1982; Dwyer et al., 

1987; Anderson and Narus, 1990; Crosby et al., 1990), other research highlights the 

importance of competitor orientation as an additional commercial orientation dimension 

(Narver and Slater 1990; Deshpandé, 1999; Martin et al., 2015). In this line, some studies 

have found the acquisition of a competitive advantage and the motivation of growth in 

the market to be strong drivers of EI firm performance (Salomon and Shaver, 2005; 

Weerawardena and O’Cass, 2004). In this sense, as EI is conducive to firm differentiation, 

it can help firms to gain market opportunities as well as improve their organizational 

image (Im and Workman, 2004; Cheng and Shiu, 2012; Liao, 2016).  

In short, competitor orientation and customer orientation, as two key commercial 

orientation dimensions, encourage firms to implement green practices (Rkein and 

Andrew, 2012; Liao, 2018; Martin et al., 2015). Thus, it is important to highlight the 

relationship between commercial orientation and sector environmental performance 

(Crick, 2019). Therefore, based on this discussion, the following hypothesis is 

formulated: 

 

Hypothesis 2 (H2): Commercial orientation is positively related to firms’ EI level in the 

agri-food sector. 

 

Figure 1 presents the conceptual model for EI. 
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 Fig.1. Conceptual model for eco-innovation (EI) 

 

 

3. RESEARCH METHOD 

The methodology used in this study is based on a survey to provide a multidimensional 

EI analysis at firm level. This section presents a discussion of the data collection process 

and the sample used for statistical analysis as well as the development of the EI 

measurement.  

 

3.1 Sample and data collection 

The agri-food sector located in the southeast Spanish region (Granada, Almeria and 

Murcia provinces) constitutes the reference for this empirical setting, which uses data for 

farming-marketing firms in the period 2017-2018. This sector constitutes a key economic 

activity, representing 24% of GDP (Gross Domestic Product) and 27% of employment 

(Galdeano-Gómez et al., 2013). Greenhouses are the principal feature of production in 

this area (Rodríguez-Rodríguez et al., 2012) and they require intensive use of resources 

and generate considerable amounts of waste and residues (e.g., packaging materials, 

fertilizers, plastics, etc.). On the other hand, the agri-food sector also contributes to the 

development of services (e.g., financing, consulting, R&D, etc.) and an associated 
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auxiliary industry with a high environmental orientation (e.g., fertilizers, bees, seeds, etc), 

which accounts for approximately 32% of GDP in the area (Aznar-Sánchez et al., 2011; 

Galdeano-Gómez et al., 2017).  

Furthermore, this sector clearly targets foreign markets and has a strong capacity for 

growth and adaptation to new demands. Over 60% of the production of these firms is 

exported, which accounts for over 35% of total Spanish agricultural exports and about 

18% of all vegetables consumed in Europe (Cajamar, 2016). Thus, these firms must 

operate in a highly complex environment and deal with international competitors, 

regulations, standards and requirements, making EI implementation a highly relevant 

topic for this group (Antonietti and Marzucchi, 2014; Hojnik et al., 2018). Consequently, 

such firms have been evolving towards environmental adaptation with a more efficient 

use of resources and a reduction of environmental impact (Martos-Pedrero et al., 2019). 

This is particularly important in the agri-food context, where all supply chain members 

have a high environmental impact (Spielman and Birner, 2008; OECD, 2013). As a result, 

this agri-food model has drawn international attention, as several studies show (e.g., 

Galdeano-Gómez et al., 2013, 2017; Piedra-Muñoz et al., 2016; Godoy-Duran et al., 

2017), and constitutes an adequate empirical frame of reference. 

The data were collected using a questionnaire targeted at the environmental management 

of the companies. The survey was designed specifically for this purpose based on field 

studies and the relevant literature on EI (García-Granero et al., 2018). Next, the survey 

instrument was pre-tested on five firms’ environmental quality managers, and the 

questions were selected and modified according to their comments and suggestions. 

Following these steps, the final questionnaire was structured in three main sections: (1) 

company economic and financial information, (2) perception of drivers influence, and (3) 

a series of items on process EI, product EI, organizational EI, and marketing EI.  

According to the Iberian Balance Sheet Analysis System (Sistema de Análisis de Balances 

Ibéricos in Spanish, SABI), 302 firms commercialized fresh fruit and vegetables in the 

provinces of Almería, Murcia and Granada during that period. The sample was simple 

randomly selected without replacement. The final number of valid surveys was 93. This 

represents a satisfactory response rate of 30.8% (Menon et al., 1996). 

The final sample companies are all internationalized and commercialize fresh fruit and 

vegetables production to the European Union. According to European legislation 

(European Commission, 2009), the sample includes 9 micro companies (fewer than 10 

employees), 19 small companies (10-49 employees), 37 medium-size companies (50-249 

employees), and 28 large companies (250 or more employees). With regard to EI, all 

companies implement product, process, organizational and marketing EI. 88 companies 

in the sample have some kind of environmental certification.    
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3.2 Measurement and variables 

Previous studies have identified and validated the scales which measure EI variables (e.g., 

Damanpour et al., 2009), although none of them were specifically developed for EI. Thus, 

based on EI research and literature (BID, 2007; Rodríguez and Wiengarten, 2017; García-

Granero et al., 2018), the present study expressly develops new scales with multiple items 

for EI, following the suggestions of Churchill (1979).  

Once an initial set of EI items was ready, a pilot-test was performed to ensure its reliability 

and validity. Performing a pilot-test is an important step in the scale development process 

because it can remove any invalid items (Anderson and Gerbing, 1991; Cheng et al., 

2014). For this purpose, five environmental managers from five different marketing-

producer companies were asked to review and comment on the items, their clarity, 

ambiguity, completeness, readability and structure. As a result, 24 multi-item scales were 

generated, including three constructs (environmental corporate culture, commercial 

orientation and EI level). 

Table 1 describes the multi-scales of each one of these items and Table 2 shows the 

descriptive analysis of them. 

 

Table 1. EI multi-scale items and variables measurements 

Variables and items Measurement scale 

Control Variables 

Solvency rate Natural numbers 

Size Natural numbers 

Regulation Likert scale (1-5) 

Commercial orientation 

Customer orientation    Likert scale (1-5) 

Achieve competitive advantage    Likert scale (1-5) 

Improve corporative image    Likert scale (1-5) 

Growth in market     Likert scale (1-5) 

Environmental corporate culture 

Degree of importance of implanting environmental plans and            Likert scale (1-5) 

objectives    

Degree of importance of achieving environmental objectives   Likert scale (1-5) 

Degree of importance of the company’ staff being environmentally   Likert scale (1-5) 

respectful  

Degree of importance of the company’ environmental initiatives       Likert scale (1-5) 

investment    

Degree of importance of the company’ environmental impact   Likert scale (1-5) 

Product EI 

Ecological/integrated production 

Biodegradable packaging  

Recycling packaging  

Percentage  

Dichotomous scale 

Percentage  

Process EI 

Packaging control system implemented 

Green technology investment 

Green patent number 

Material recycling 

Dichotomous scale 

Thousand euros 

Natural numbers 

Percentage 
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Organizational EI 

Environmental advisory implemented 

Environmental audit implemented 

Cooperation with stakeholders 

Environmental quality staff  

Dichotomous scale 

Dichotomous scale 

Dichotomous scale 

Natural numbers 

Marketing EI 

Environmental quality standard certifications 

Environmental management system certifications 

GlobalGap certification  

GRASP certification 

Natural numbers 

Dichotomous scale 

Percentage 

Percentage 

 

Table 2. Descriptive analysis of the variables and items 

  Variables and items Min. Max. Mean Std. 

desv. 

Control variables 

  Solvency rate 0.27  3.06 1.17 0.44 

  Size 3 1200 220.9 295.2 

  Regulation  1 5 3.46 1.22 

Commercial orientation 

Customer orientation 

Achieve competitive advantage  

Improve corporative image  

Growth in market 

1 

1 

1 

1 

5 

5 

5 

5 

4.22 

3.62 

4.03 

3.70 

0.92 

0.95 

1.00 

0.78 
 

Environmental corporate culture 

Degree of importance of implementing 

environmental plans and objectives  

Degree of importance of achieving 

environmental objectives 

Degree of importance of the company’ staff 

being environmentally respectful  

Degree of importance of the company’ 

environmental initiatives investment  

Degree of importance of the company’ 

environmental impact 

1 

 

1 

 

1 

 

1 

 

1 

 

5 

 

5 

 

5 

 

5 

 

5 

3.85 

 

3.76 

 

3.96 

 

3.67 

 

3.72 

0.99 

 

1.11 

 

0.93 

 

1.06 

 

1.02 

 

Product EI 

Ecological/integrated production 

Biodegradable packaging  

Recycling packaging 

0 

0 

0 

 

1 

1 

1 

0.22 

0.22 

0.47 

0.34 

0.42 

0.37 

Process EI 

Packaging control system implemented 

Green technology investment 

Green patent number 

Material recycling 

0 

0 

0 

0 

1 

280 

8 

1 

0.68 

19.52 

0.52 

0.48 

0.47 

53.4

8 

1.57 

0.39 

Organizational EI 

Environmental advisory implemented 

Environmental audit implemented 

Cooperation with stakeholders 

Environmental quality staff 

0 

0 

0 

0 

1 

1 

1 

28 

0.43 

0.42 

0.36 

4.78 

0.5 

0.5 

0.48 

5.58 

Marketing EI 

Environmental quality standard certifications 

Environmental management system certifications 

GlobalGap certification 

GRASP certification 

0 

0 

0 

0 

11 

1 

1 

1 

4.36 

0.81 

0.67 

0.49 

2.4 

0.39 

0.37 

0.42 
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The reflective or formative relationships of the items with respect to their corresponding 

latent variables were proposed following the suggestions of Jarvis et al. (2003) and 

Mackenzie et al. (2005). According to these authors, commercial orientation, product EI, 

process EI, organizational EI and marketing EI constructs have a formative character 

because they are determined by their items, and present indicators that are established 

exogenously and are not correlated among one another (Chin, 1998). In contrast, the 

environmental corporate culture construct presents a reflective relationship as the items 

cover different aspects of the concept included in the construct (Podsakoff et al., 2006). 

Finally, the relationships between environmental corporate culture and commercial 

orientation constructs with EI construct, respectively, are both formative; meanwhile, the 

relationship between EI level construct and its first order structure (four dimensions) is 

reflective.  

 

3.2.1 Variables 

The environmental corporate culture variable refers to green organizational capabilities, 

ecological organizational commitments and environmentally-friendly organizational 

philosophies. Adapted from previous studies (Williams et al., 1993; Montalvo, 2003, 

2008; Scarpellini et al., 2012; de Jesus Pacheco et al., 2016), it includes five 5-point Likert 

scale items related to the introduction of environmental objectives and plans, 

environmental implementation practices and compliance with environmental initiatives.  

What is more, adapted from Rajala et al. (2016) and Hojnik and Ruzzier (2016a), it 

includes one item related to the ecological preference of workers and staff. 

The commercial orientation variable represents business orientation towards the 

identification of customer needs. Respondents were asked to answer four questions about 

the motivating factors to be more customer oriented, such as customer demand, 

acquisition of competitive advantage, improvement in corporative image and the growth 

in market (Weeranwardema and O’Cass, 2004; Kesidou and Demirel, 2012; Rkein and 

Andrew, 2012; Doran and Ryan, 2016). 5-point Likert scale items were used, ranging 

from “strongly disagree” (1) to “strongly agree” (5).   

The EI level construct relates to these green practices that companies implement in order 

to be more environmentally friendly. Drawing upon previous research (BID, 2007; 

OECD, 2005; Marcon et al., 2017; García-Granero et al., 2018), this variable presents a 

second order structure formed by product EI, process EI, marketing EI and organizational 

EI constructs. Product EI is determined by three items: ecological production; use of 

biodegradable packaging input; and recycled packaging input (FAO, 2012). Process EI is 

assessed by four items: package control system; green technology investment; green 

patents; and recycling (Florida, 1996; BID, 2007; Johnstone et al., 2010; Dalhammar, 

2015; Rodríguez and Wiegarten, 2017). Organizational EI is measured by four items that 

include: implantation of external environmental advisory and audits; cooperation with 

stakeholders; and environmental quality staff (Frosch, 1994; Boons and Lüdeke-Freund, 

2013; de Jesus Pacheco et al., 2016; Peng and Liu; 2016). Based on Uscebrka et al. (2009), 
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Chiarvesio et al. (2015) and Hernádez-Rubio et al. (2018), marketing EI includes four 

items related to environmental certifications: environmental quality standards 

certifications (which includes most common certifications, such as Tesco Nature, 

Naturland and Integrated Production); environmental management system certifications 

(which includes other certifications, such as IFS Food, QS and ISO); volume of certified 

hectares with GlobalGap; and volume of certified hectares with GRASP. 

  

3.2.2 Control variables 

This study controlled for possible confounding effects by including three relevant 

variables: firm size, solvency rate and environmental regulation (Klomp and de Haan, 

2008; Amin and Chin, 2019; Zhao et al., 2019). Firm size was measured by total number 

of employees (Huang and Li, 2015). Solvency rate assesses the company’s ability to meet 

its liabilities with its cash flow (Diederen et al., 2003). Finally, environmental regulation 

includes one 5-point Likert scale item to indicate the regulatory and normative pressures 

implemented by the Spanish Government in order to reduce negative environmental 

company impact (Bocken et al., 2011; De Marchi, 2012). 

 

3.3 Statistical analysis 

A Partial Least Squares based-structural equation modelling method (PLS-SEM) is 

applied to test the research model and hypotheses proposed (Roldán and Sánchez-Franco, 

2012). PLS-SEM method estimates complex cause-effect relationship models with latent 

variables or constructs. It is composed of two sub-models: the measurement model and 

the structural model. The first one represents the relationships between the observed data 

and the latent variables. The second takes into account the relationships between the latent 

variables. An iterative algorithm solves the structural equation model by estimating the 

latent variables using both sub-models in alternating steps. The measurement model 

estimates the latent variables as a weighted sum of its manifest variables. The structural 

model estimates the latent variables by means of linear regression between the latent 

variables estimated by the measurement model. This algorithm repeats itself until 

convergence is achieved (Hair et al., 2018). PLS-SEM is considered the most appropriate 

technique when structural models are complex, with formative and reflective indicators, 

as in this study (Hair et al., 2014). This method was preferred over covariance approaches 

since it is designed to predict relationships among variables in relatively small samples 

(although representative) with less sensitivity to normality assumption (Henseler et al., 

2016). It was also applied because it accounts for measurement error and corrects for 

attenuation, thereby overcoming many of the problems associated with regression models 

(Jaccard and Wan, 1996). Moreover, due to the shape of the proposed model, PLS was 

chosen because it allows evaluation of a composite measurement model (Henseler et al, 

2014; Sarstedt et al., 2016). As it is a structural model that includes a second order 

construct, a build-up approach was carried out (Aldás-Manzano, 2012). 
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As previous researchers have suggested that unusual patterns of scores can 

disproportionately influence the results (Tabachnick and Fidell, 2006), an outliers 

analysis was conducted with the aim of identifying and discarding them. 

 

3.4 Common method variance (CMV)  

CMV is addressed because the collected data were reported using a single informant from 

each of the companies and they were collected from the same questionnaire during the 

same period of time. Therefore, an exploratory factor analysis was conducted which 

included all the measurement scales proposed in the model using SPSS. Similar 

methodological approaches have used CMV to assess the potential existence of common 

method variance (Cheng et al., 2014; Hojnik et al., 2018). 

The results reveal that no single factor accounts for most of the variance and that the first 

factor captures only 24.97% of the variance, which demonstrates a low threat of common 

method variance.  

 

4. STATISTICAL RESULTS 

4.1 Evaluation of measurement model  

The evaluation of the measurement model is intended to assess the relationships between 

the indicators and the constructs. Due to the fact that the study uses both reflective and 

formative measurements, the measures of the variables were tested and validated in 

several ways. Two statistical tests were performed to evaluate the formative variables of 

the model in both steps of the build-up approach method: (i) multicollinearity analysis, 

and (ii) analysis of the weight-loading relationship of each indicator (Hair et al., 2014). 

The relative relevance of each formative indicator was supported by a comprehensive 

literature review, interviews with managers, and previous questionnaires pre-tests (as 

reported in Section 3.2). Based on the feedback and insights from the interviews with 

managers, the wording of some items was slightly modified to an acceptable level of 

significance.  

As for another aspect, the existence of collinearity in formative constructs can cause 

erroneous results. In this line, Hair et al., (2011) defines Variance Inflation Factor (VIF) 

values below 5.00 for each item to avoid multicollinearity problems. As shown in Table 

1A (Appendix A), all VIF values are under this value in the proposed model. Therefore, 

the existence of multicollinearity problems can be rejected, which validates the formative 

constructs for the model composition.  

Likewise, the convergent and discriminant validity was examined to evaluate the 

reflective variables. Composite reliability is an indicator of shared variance among the set 

of observed variables used as indicators of a latent construct (Fornell and Larcker, 1981; 
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Cheng et al., 2014). As shown in Tables 1B and 2B (Appendix B), the composite 

reliabilities of all constructs exceed the usual 0.60 benchmark in both steps of the build-

up approach method (Bagozzi and Yi, 1988). The results provide the necessary evidence 

that all reflective constructs exhibit convergent validity. Moreover, all factor loadings are 

greater than 0.50 and the p-values are significant at the 0.05 level; thus, the convergent 

validity is assured (Fornell and Larcker, 1981; Hojnik et al., 2018). Discriminant validity 

was tested by comparing the average variance extracted (AVE) with the variance if each 

factor was shared with the other factors of the model (Cheng et al., 2014). All the diagonal 

elements representing the square root of the AVE are greater than the highest shared 

variance (the off-diagonal correlations). 

 

4.2 Evaluation of structural model 

Once the measurement model was assessed by testing the multicollinearity and the 

weight-loading relationship of the measurement scales for the formative indicators as well 

as the convergent and discriminant validity for the reflective indicators, partial least 

squares structural equation modelling (PLS-SEM) was used to test the hypothesized 

relationships between the latent variables. The steps suggested by Aldás-Manzano (2012) 

were followed as the proposed model is a second order construct and it is necessary to 

apply the build-up approach method. With this approach, firstly, the structural model is 

estimated ignoring the second order construct in order to calculate the residual value of 

the first order dimensions. Secondly, these residual values are included as indicators of 

the second order construct to estimate the model proposed. The evaluation of the 

structural model aims to determine the relationships between the constructs. Thus, three 

statistics were used: (i) structural model path coefficients, (ii) coefficients of 

determination R2, and (iii) the predictive relevance Q2.  

Standardized betas (β) for the path coefficients measure the strength and direction of the 

significance of the structural model (Wijethilake et al., 2016). According to Chin (1998) 

and Hair et al. (2014), path coefficients must be above 0.20 in order to be meaningful 

predictors. The model presented all path coefficients above 0.20, demonstrating that the 

relationships maintained are significant. However, following Chin (1998) and Hair et al. 

(2014), a bootstrapping technique (5000 re-samples) is employed to generate standard 

errors and t-statistics that permit the evaluation of the statistical significance for the 

relationships hypothesized within the research model. Figure 2 shows the results. All 

correlations among latent variables are statistically significant.  
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Fig.2 EI model testing results. *p < .05; **p < .01. 

 

Moreover, Table 3 reports that, as hypothesized, environmental corporate culture and 

commercial orientation have a positive relationship with EI level. Therefore, H1 and H2 

are supported.  

The Coefficient of Determination (𝑅2), which measures the predictive accuracy, is the 

central criterion for judging the quality of the partial least squares structural equation 

modeling (Chin, 1998; Wijethilake et al., 2016). The 𝑅2 of the model is 0.43, which 

greatly exceeds the 0.1 minimum level proposed by Falk and Miller (1992), indicating 

that it is a good explanatory model. Concerning the cross-validated redundancy measure 

(𝑄2), it assesses the model’s predictive relevance, i.e., if the model has the ability to 

predict the reflective indicators of endogenous latent variables. Stone-Geisser’s 𝑄2 value 

was calculated by referring to a blindfolding sample reuse technique with a data omission 

distance (D) equal to 6 (Wold, 1982). 𝑄2 values larger than zero for a particular 

endogenous construct indicate the path model’s predictive relevance. The 𝑄2 value of the 

model is above zero (0.154), which indicates the satisfactory predictive relevance of the 

model.  
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Table 3. Testing the EI model hypotheses 

Hypotheses Supported 

or rejected 

 

Coefficient 

(related to path 

analysis) 

p-value 

(related 

to path 

analysis) 

H1. Environmental corporate culture is 

positively related to firms’ EI level. 

Supported 0.201 0.035* 

H2. Commercial orientation is positively 

related to firms’ EI level. 

Supported 0.232 0.014* 

*p < 0.05 

 

5. DISCUSSIONS AND CONCLUSIONS 

Testing the structural model by means of PLS-SEM, the study offers a multidimensional 

measurement of EI level that previous studies fail to provide. The analysis of the 

relationship of environmental corporate culture and commercial orientation with EI level 

also provides evidence about important reasons that motivate companies to be 

environmentally friendly. 

Firstly, the results shown in Figure 2 enhance the significance of contemplating product, 

process, organizational and marketing EI dimensions, as they are all important. Unlike 

several research studies that only analyze product and process EI types (Doran and Ryan, 

2016; Castellacci and Lie, 2017; Rodríguez and Wiengarten, 2017), the explicative level 

of the other two dimensions (organizational and marketing) are stronger in the agri-food 

sector. Among all four, organizational EI is the most significant (β = .843), followed by 

marketing EI (β = .808). Product and process EI dimensions also display significance, 

though less than the other two (β = .360 and β = .613, respectively). These results call 

into question the effectiveness of measurements used in most previous EI investigations 

that do not consider all EI types. The findings also lend support to the defense of some 

authors (BID, 2007; García-Granero et al., 2018) who advocate the introduction of 

organizational and marketing EI practices to obtain an efficient analysis of the state of EI 

in any sector or country. Consequently, the results imply that any EI research should 

contemplate the four dimensions to offer an analysis which more closely resembles 

business reality. 

Secondly, another interesting finding is the positive relationship that environmental 

corporate culture has with the EI level of agri-food firms. In line with the results of other 

investigations (Parr, 2009; Bossle et al., 2016; Dangelico, 2016), greater environmental 

awareness of the company is reflected in a higher predisposition to introduce more 

environmentally-friendly practices. In this context, the role of senior staff is a key factor 

in promoting green values throughout the company (Andriopoulos, 2001; Halbesleben et 

al., 2003; Rajala et al., 2016). Managers can have a great influence on assessing the 

conditions for a successful implementation of EI by their organizations. 
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Additionally, this investigation also found that commercial orientation is a significant 

driver that encourages firms to be more eco-innovative in the agri-food sector. Moreover, 

those firms that are more customer and competitor oriented are more open to 

implementing ecological practices with the aim of reaching environmental requirements 

and demands. According to Narver and Slater (1990), Deshpandé (1999) and Rkein et al. 

(2012), customer and competitor orientation are the two most important commercial 

orientation items, along with the motivation of results such as acquired competitive 

advantage or growth in markets (Salomon and Shaver, 2005; Weerawardena and O’Cass, 

2004). Thus, organizations with commercial orientation might develop EI according to 

consumer preferences and changes in market conditions with the aim of pursuing 

reduction of costs, improvement of company reputation, and operational efficiency 

increase in terms of an output gained to run a business operation. 

 

5.1 Concluding remarks 

This study presents novel empirical research in this field, showing a multidimensional EI 

level measurement. The analysis argues that a better understanding of the complex 

relationship between EI and environmental corporate culture and commercial orientation 

in the agri-food sector is crucial to attain sustainable development. 

Today, it is well-known that EI is necessary to achieve the transition towards ‘greener’ 

production process, distribution and consumption. However, although product, process, 

and organizational innovations are commonly taken into consideration in studies related 

to EI in several industrial sectors, the relationship between marketing practices and EI is 

scarcely contemplated. Unlike most studies, the present one focuses on highlighting the 

key role of each EI dimension in stimulating sustainable development. This is particularly 

relevant in the agri-food sector due to its capacity to generate socio-economic growth and 

its high capacity of adaptiveness to international market requirements.    

The model developed in this study offers empirical evidence on the positive relationship 

between environmental corporate culture and commercial orientation and EI. A practical 

contribution for companies to implement EI involves two aspects. On one hand, regarding 

environmental corporate culture, acquiring more environmentally-friendly human capital 

is essential to promote more sustainable work habits that enhance EI. On the other hand, 

in order to improve EI level, this study provides a conceptual framework that explains 

which eco-practices should be implemented, while the adoption of EI represents an 

opportunity for achieving environmental standards and satisfying customers’ needs. From 

a research perspective, this multidimensionality approach should be taken into account to 

properly study EI implementation in other sectors and/or regions. It suggests that 

environmental corporate culture and commercial orientation are connected to business 

decisions on implementing EI practices. What is more, it enhances the importance that 

marketing and organizational dimensions can have, the same as product and process types 

when analyzing business EI practices.  
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The presented study has several limitations which could encourage future works. For 

example, the analysis is focused on the Spanish agri-food export sector and the data are 

collected in one period, offering static results. Also, the measurement variables are 

limited, and other omitted factors may influence these complex relationships. Although 

the study’s findings can be extended to other well-developed economies, it would be 

interesting for future research to replicate it in other countries and sectors with the aim of 

being able to compare different economies and business groups. Finally, exploring the EI 

level over an extensive period of time with the aim of analyzing the evolution of different 

green practices over the years is a worthwhile direction for future research. 
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Appendix A.  

Table 1A. Multicollinearity analysis 

Measurement items VIF Values  

Commercial orientation 

Customer orientation                                           1.242 

 

Achieve competitive advantage                              1.741 

 

Improve corporative image                              1.619 

 

Growth in market                                           1.482 

 

Product EI 

Ecological/integrated production                 1.207 

 

Biodegradable packaging                               1.041 

 

Recycling packaging                                            1.163 

 

Process EI 

Packaging control system implemented                  1.016 

 

Green technology investment                                 1.010 

Green patent number                                    1.011                                         

 

Recycling materials                                           1.014 

 

Organizational EI 

Environmental advisory implemented        1.540 

Environmental audit implemented        1.588 

Cooperation with stakeholders          1.321 

Environmental quality staff          1.306 

Marketing EI 

Environmental quality standard 

certifications 

Environmental management system 

certifications  

GlobalGap certification                                                                                

        1.416 

 

        1.131 

 

 

        1.406 

GRASP certification          1.142 
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Appendix B. Composite reliability (CR) analysis. 

 

Table 1B. Step 1 build-up approach method 

Measurement items  Factor   

loading 

p-value 

Environmental corporate culture (CR = .911)  

Degree of importance of implementing 

environmental plans and objectives  

0.924 0.000 

Degree of importance of achieving 

environmental objectives 

0.909 0.000 

Degree of importance of the company’ staff 

being environmentally respectful 

0.825 0.000 

Degree of importance of the company’ 

environmental initiatives investment 

0.770 0.000 

Degree of importance of the company’ 

environmental impact  

0.648 0.000 
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Table 2B. Step 2 build-up approach method 

Measurement items  Factor   

loading 

p-value 

Environmental corporate culture (CR = .910)  

Degree of importance of implementing 

environmental plans and objectives  

0.924 0.000 

Degree of importance of achieving 

environmental objectives 

0.909 0.000 

Degree of importance of the company’ staff 

being environmentally respectful 

0.825 0.000 

Degree of importance of the company’ 

environmental initiatives investment 

0.770 0.000 

Degree of importance of the company’ 

environmental impact  

0.648 0.000 

EI level (CR = .736)   

Product EI 

Process EI 

Organizational EI 

Marketing EI 

0.512 

0.548 

0.748 

0.742 

0.002 

0.001 

0.000 

0.000 
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