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Abstract 

The main purpose of this study is to understand the reasons that lead companies to the 

proposition of new collections and products with sustainable features, and to explore the 

effects of the adoption of eco-innovations on companies' performance, mainly regarding 

sectors linked to final consumption. Data was collected through survey questionnaires 

from 333 respondents of Portuguese manufacturing firms. The results reveal that learning 

orientation, vision, network and capability significantly influence the adoption of eco-

innovations, thence promoting a higher level of environmental performance. 

Furthermore, the results suggest that economic and reputational firm performance are 

improved due to both the strategy of eco-innovation and increasing environmental 

performance.  

 

Keywords: eco-innovation; environmental performance; economic and financial 

performance; manufacturing Portuguese companies; regression models 
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Resumo 

O principal objetivo deste estudo é perceber quais as razões que levam as empresas a 

propor novas coleções e produtos com características sustentáveis, e explorar os efeitos 

da adoção de eco-inovações no desempenho das empresas. Os dados foram obtidos 

através de um questionário respondido por 333 empresas da indústria portuguesa. Os 

resultados revelam que a orientação para a aprendizagem, visão, network e capacidade 

influenciam significativamente a adoção de eco-inovações, promovendo assim um maior 

desempenho ambiental. Além disso, os resultados sugerem que o desempenho económico 

e reputação das empresas melhoram, quer pela adoção de uma estratégia de eco-inovação, 

quer pelo aumento do desempenho ambiental.  

 

Palavras-chave: eco-inovação; desempenho; desempenho financeiro e económico; 

empresas industriais portuguesas; modelos de regressão 
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1. Introduction  

Nowadays, there is a growing concern about resource over-consumption, environmental 

degradation and social inequity, this resulted in a demand for a transition to a more 

sustainable society and economy (Adams, Jeanrenaud, Bessant, Denyer, & Overy, 2015).  

This concern lead companies to incorporate sustainability into their organizational 

processes. The importance of sustainability is increasing for executives, representing a 

challenge, many companies believe that becoming sustainable will add costs and will not 

deliver immediate financial benefits. They are concerned that making their operations 

sustainable and developing green products place them in disadvantage with their 

competitors, other concerns are suppliers, equipment, processes and customers 

(Nidumolu, Prahalad, & Rangaswami, 2009). Other companies, on the other side, pursue 

sustainability to reduce costs or improve their image, by incorporating it in their business 

goals, mission or values (Bonini & Bové, 2014). 

To adapt to this new reality companies have to create new products and processes, 

searching opportunities to rise their sales, a better relation with customers and a better 

performance. This forces firms to adopt a group of innovations. 

The adoption of eco-innovations or innovations with sustainability, especially the part 

related with environmental concerns has received previous academic attention. The 

determinants of eco-innovations have been largely explored in literature (Agan, Acar, & 

Borodin, 2013; Brunnermeier & Cohen, 2003; Hanim Mohamad Zailani, Eltayeb, Hsu, 

& Choon Tan, 2012; Hoogendoorn, Guerra, & van der Zwan, 2015; Horbach, 2008; 

Horbach, Rammer, & Rennings, 2012; Triguero, Moreno-Mondéjar, & Davia, 2013; 

Yalabik & Fairchild, 2011). However, the relation between these drivers and their impact 

is not very explored yet. 

Since sustainability is an opportunity to innovate, the main objective of this study is 

identify if companies are ready to assure their competitiveness through the 

implementation of sustainable criteria in their products and processes.  

On Section 2, analyzes the theoretical background of eco-innovation and their 

determinants are performed. Section 3 presents the data, the methodology and main 

results. Lastly, Section 4 includes the main conclusions and discussion about this work.  
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2. Theoretical Background 

2.1. The innovation in the sustainability challenge 

In the conventional perception, the economy is perceived as an open-ended system, 

however when a company adopts a sustainable strategy the open-ended system converts 

to a circular system, in other words the relationship between resource usage and waste 

residuals is considered (Andersen, 2007).  

In industrial ecology, it is implied that a circular economy will be beneficial to society 

and to the economy as a whole. Benefits will be obtained, not only by minimizing the use 

of the environment as a sink for residuals, but also by minimizing the use of new materials 

for the economic activity (Andersen, 2007).  

The emergence of circular economic activities is helpful to promote sustainability and has 

attracted increasing attention in recent years (George, Lin, & Chen, 2015). A circular 

economy maximizes the sustainable use and the value of resources, by eliminating waste, 

thus benefiting both the economy and the environment. This is an alternative to the 

predominant current approach where resources are used for one purpose and then turned 

into waste (Committee, 2014).  

Sustaining a competitive advantage depends on the way companies integrate as whole the 

overall value-adding activities of the chain and not focus only on firm´s value (Fearne & 

Australia, 2009).  

In a value chains it is important to recognize the opportunities of differentiation by 

evaluating the consumer preferences and the link with partners. Hence, companies can 

identify opportunities for adding value and reduce costs. In the long term this benefits 

will be shared by all the stakeholders in the chain. When adopting a value chain thinking, 

the companies have to embrace some principles like collaboration, open communication, 

sharing of resources, risks and rewards (Fearne & Australia, 2009).  

For  Roos (2014) the circular value chain is built on the principle of ensuring that all 

intermediary outputs, like energy, informational or relational, that have no further use is 

in the value creating activities of the firm are provided as input to other value chain 

external to the firm. The circular value chain is defined as a value chain where all inputs 

are minimized for one unit of output i.e., it is maximally efficient; minimal losses take 
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place in the processing of the inputs in terms of energy, water, material, information, etc.; 

all side streams from the processing and unutilized inputs (known as waste) into the 

processing are captured and value is added to maximize their inherent profit potential 

using the waste hierarchy approach; the profit potential in these value added “waste” 

products is then realized. 

Because of this, executives have to choose between the largely social benefits of 

developing sustainable products and processes, and the financial cost of doing it. But 

research shows that becoming sustainable lowers costs, companies end up reducing the 

inputs they use as well as the process generates additional revenues from better products 

or allows companies to create new businesses. Thus, some companies treat sustainability 

as innovation´s new boundary (Nidumolu et al., 2009). 

However, to respond to other sources of pressure like employees, competitors, supply 

chain partners and the local community, companies can adopt an environmental 

management system, such as ISO 14001 standards to show their concern and improve 

their image (Ramanathan, Black, Nath, & Muyldermans, 2010). 

Industrial companies that adopt more sustainable behaviors will have a range of benefits 

and values that strengthen their competitiveness, like the increase of resource’ savings, 

cuts in associated cost and a reduction in waste management costs. “When companies co-

operate in industrial symbiosis they obtain access to cheaper inputs and reduce their waste 

management costs, which in turn strengthens their competitiveness. In addition, they 

create a demand for technologies and systems that enables the exchange not only of 

materials and energy, but also of knowledge.” (OECD, 2009) 

 

Eco-innovation  

Eco-innovations according to Wagner (2008) share many characteristics with 

innovations, however eco-innovations have distinguish features that suggest a different 

management and policy attitudes. 

Innovations support difficulties that companies have when they are adopting a sustainable 

behavior, creating opportunities to drive to sustainable solutions (Bonini & Bové, 2014). 
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The term eco-innovation is often used in literature to talk about sustainability in 

innovations (Mele & Spena, 2015). Innovation can be a way for the industry and policy 

makers to develop better improvements in environmental performance. OECD argues that 

“eco-innovation can be understood and analyzed according to its targets (the main focus), 

its mechanisms (methods for introducing changes in the target) and its impacts (the effects 

on environmental conditions)” (OECD, 2009). 

Manufacturers tend to focus primarily on technological advances, organizational or 

institutional changes have often driven their development and complemented the 

necessary technological changes. Some advanced players started adopting new business 

models or alternative modes of provision (OECD, 2009).  

Companies can increase the productivity of resources through green innovation as well 

as design. Developing green products can increase the profits and improve their corporate 

image. Investing in green products and green process innovations brings other 

advantages, companies that invest first in green innovation often enjoy "first mover 

advantages", which prevents the companies from facing environmental protests or 

penalties and help them develop new market opportunities and increase their competitive 

advantage. (Y.-S. Chen, Lai, & Wen, 2006)  

The adoption of innovations depends on external variables, as the rate of technological 

development in the market place, the presence of incentives by Government or local 

authorities, but also depends on the internal factor, as human capital. To accelerate the 

diffusion of innovation it is important to accept and follow the recommendation of the 

interested parties, like managers, entrepreneurs, governments, local authorities, 

educational institutions and other policy makers (Marcati, Guido, & Peluso, 2008).  

 

New Products 

Companies start realize that the market demand for environmentally friendly products is 

growing and they see this segment as a new opportunity since these products may become 

profitable (Nidumolu et al., 2009). Consumers are more environmentally conscious, they 

are now demanding ecologic products, and this attitude is gaining more importance. In 

addition, consumers that demand this type of products are prepared to pay more (Y.-S. 

Chen & Chang, 2013). 
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Companies that see this segment as an opportunity can gain competitive advantage over 

competitors, including gains in green competitive advantage through product 

differentiation (Lin, Zeng, Ma, Qi, & Tam, 2014), by attracting buyers when operating in 

a highly competitive market .  

Albino, Balice, and Dangelico (2009) say that environmental product innovation includes 

aspects of energy saving, the prevention of pollution, the recycling of waste and green 

product design.  

Cooper (2001) argues that products can be new for the firm, if the company never made 

or sell these products, but other companies might have; or new to the market. He classified 

six types of new products: 

 New to the world products: products that are the first of their kind and create an 

entirely new market. 

 New product lines: these products are not new to the market, however are new to 

the firm. They allow company to enter an established market for the first time. 

 Addiction to existing product lines: these are new items to the fir, but they fit 

within an existing product line that firm already produces. They can also represent 

a new product to the market. 

 Improvement and revision to existing products: these “not-so-new” products are 

essentially replacements of existing products in a company product line. This kind 

of products offer improved performance or greater perceived value over the “old” 

product. 

 Repositioning: these are essentially new applications for existing products and 

often involve retargeting an old product to a new market segment or a different 

application. 

 Cost reduction: new products that are design to replace existing products in the 

line, but they yield similar benefits and performance at lower cost.  
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2.3 Determinants of eco-innovation 

Vision (Business model) 

Business strategy may be described as a company´s behavior in the market that includes 

policies, plans and procedures. A clearly formulated strategy will include the importance 

of competence development, as well as making sure that contributing factors are in place. 

For example, to support network competence access to resources, network-oriented 

human resource management, integrated communication structures and an open corporate 

culture (Ritter & Gemünden, 2004). 

There is a link between the business model of a company and its innovation activities 

(Boons & Lüdeke-Freund, 2013), this link may become a source of competitive advantage 

(Chesbrough, 2010) and support the strategic marketing of innovative processes, products 

and services (Teece, 2010). 

When companies have a managerial environmental concern, it will positively affect the 

scope and speed of the company´s response to environmental issues (Tseng, Wang, Chiu, 

Geng, & Lin, 2013), this implies that managers who have a more elevated level of concern 

are likewise quicker to put time and resources in ecological iniciatives (Naffziger, 

Ahmed, & Montagno, 2003). It also works as a driving force of process eco-innovation 

leading to an increase in the adoption of environmental process innovation and an increase 

of product development (Pujari, Wright, & Peattie, 2003; Triguero et al., 2013) 

 

Learning orientation  

There is a link between innovativeness with learning orientation that is verified by many 

researchers (Dulger, Alpay, Bodur, & Yilmaz, 2016). The success of innovation oriented 

learning is dependent on cultural barriers (de Medeiros, Ribeiro, & Cortimiglia, 2014), 

the implementation of innovative activities and the development of new goals and 

competences is also related with companies that have a higher learning orientation 

(Bunderson & Sutcliffe, 2003). If the company managers follow the learning orientation, 

employees are encouraged to engage in innovative behaviors (Micheli, 2015). Learning 

orientation could be define as the adoption of a basic learning process (Rhee, Park, & 

Lee, 2010).  
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Learning orientation examination allows organizations to scrutinize the way in which its 

business is done (Mahmoud, Blankson, Owusu-Frimpong, Nwankwo, & Trang, 2016), it 

refers to the organization-wide activity of creating and using knowledge to enhance 

competitive advantage, this incorporates acquiring and sharing information about 

customer needs, market changes, competitor actions, as well as the development and the 

improvement of new technologies to create new products better than the competition ones 

(Calantone, Cavusgil, & Zhao, 2002). 

Learning encourages conduct change in the long run prompting a higher performance, 

organizational learning should conduct to better results, for example, new product, 

customer retention, superior growth and profitability (Slater & Narver, 1995). 

The influence the human capital to develop organizational expertise for the creation of 

new products and services may result in innovation (C.-J. Chen & Huang, 2009). 

 

Technology and design 

Technological competence enables a company to become a market pioneer through new 

product development and the use of new production processes. Thus, companies with a 

higher level of technological competence will have greater innovation success (Ritter & 

Gemünden, 2004). According to Porter and van der Linde (1995) organizations that are 

willing to embrace environmental sustainability should invest in research to develop new 

technologies and qualify their productive systems and new product development 

processes.  

Eco-design includes new tecnologies and the employees may have a key role by 

developing new ideas by interacting with other managers and internal task forces (Sharma 

& Henriques, 2005). 

The higher the technical capabilities of designers and higher the designers’ capabilities to 

efficiently respond to external environment requirements, the more inputs will be 

generated regarding environmentally sustainable product innovation (Hanim Mohamad 

Zailani et al., 2012). 

The implementation of practices related with the eco-design of products to avoid or 

reduce use of hazardous products and their manifacturing processes, and the investiment 
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on recovery sales of scrap and used materials have high levels of implementation. Some 

manufacturers actively cooperate with costumers for eco-design, cleaner production and 

green packaging. Normative drivers and costs incentive companies to reduce wasteand 

recycle. In other to improve their image, manufacturers recycle waste from other 

companies (Gollagher et al., 2010). 

 

Network 

Ritter and Gemünden (2004) found that “needs to develop network competence in order 

to link their organization to other player in the market to allow interactions beyond the 

organizational boundaries”, this will have a positive impact on company’s innovation 

success and the company develops easily new products (Mazzola, Perrone, & Kamuriwo, 

2015).  

When companies are changing into more sustainable processes, if there are collaborations 

it is an advantage. Collaborating with suppliers will induce modifications that result in 

lower material, energy usage or waste that successively will contribute to the 

improvement of firm performance (Grekova, Calantone, Bremmers, Trienekens, & Omta, 

2016).  

According to Horbach (2008) when companies adopt a strategy to incorporate sustainable 

innovations in their processes and products it is important to coordinate efforts with the 

players that make part of the value chain, like suppliers. This will allow companies to 

access different knowledge sources (Triguero et al., 2013).  

 

Social pressure 

Companies interact with several stakeholders that force them to adopt sustainability 

strategies, like governments and society, the behavior of consumers (see New Products), 

investors and competitors. Governments exert pressure on companies, forcing them to 

gain and secure legitimacy; the behavior of consumers, investors and competitors creates 

the motivation to achieve market success through sustainable management. However, 

legitimacy is the principal motivation for a sustainable management. Market-oriented 

motivations have a moderate importance and internally oriented motivations have less 
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importance. It is important to highlight that the corporate sustainability management 

motivation may be influenced by social desirability (Windolph, Harms, & Schaltegger, 

2014).  

As refereed most of the environmental pressures derive from regulations imposed by 

governments. Companies may face the compliance of regulations as an opportunity, 

starting to create an advantage through innovation. They should not wait for the 

application of the law, instead they should search for solutions. Companies that focus on 

meeting emerging norms gain more time to experiment with materials, technologies, and 

processes. This practice saves companies money and may turn regulators into allies. 

Companies in the frontline of compliance naturally spot business opportunities first 

(Nidumolu et al., 2009). 

 

Capability 

Capability is the perceived behavioral control. This is how performing the behavior of 

interest is perceived to be easy or difficult. This concern is based on the presence of 

requisite resources and abilities (de Jong, 2013).  

The perceived control focuses on the companies beliefs about easy or difficulty to develop 

sustainable innovations and production processes (Corral, 2003; Zhang, Yang, & Bi, 

2013). 

According to Zhang et al. (2013) many studies show that the adoption/development of 

sustainable innovation: “companies technological capabilities, the availability of 

technological opportunities, collaboration with research institutions, collaboration and 

influence with suppliers, perceived internal control of the enterprise, financial capabilities 

and environmental authorities”. Corral (2003) also indicate the learning capability and 

supply chain power relations has an influence on companies’ behavior. 
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3. Research methodology  

3.1. Data collection and sample characteristics 

The survey method is used in this study to provide an overview of the factors that may 

influence the adoption of eco-innovation and its effect on company performance in 

Portugal. The data was collected though an online survey sent via electronic mail to 

companies. 

The questionnaire, with a short description of the objective of the study and an invitation 

to collaborate, was emailed to 13.664 companies from sectors linked to final consume. 

The data was collected between June 2016 and August 2016. 

The profile of the participating companies is presented in more detail in Table 1. There is 

a concentration of companies surveyed in Aveiro, Braga and Porto, these represent 62,7% 

of our sample. The majority of the companies have up to 50 years (311 companies), only 

22 companies have more than 50 years, these represent 6,6% of our sample. 

With respect to companies profitability (annual sales in 2015) most of the companies 

reported up to 2 million EUR in sales, followed by companies that report above 2 million 

EUR and up to 10 million EUR in sales. With regard to export sales, for 182 companies 

exports represent less than 25% of their sales. 

Companies of all that we selected to analyze participated in this study, however there are 

more responses from the manufacture of fabricated metal products (46 companies), 

manufacturing of wearing apparel (37 companies), followed by the manufacture of 

textiles (28 companies) and the manufacture of leather and related products (28 

companies). The three last manufactures represent 27,9% of our sample, these 

manufactures are in general related with the textile and shoe industry. 
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Characteristics  Description 
Frequency  

(N=333) 

Percentage 
 (%) 

Region Açores 1 0,3 

 Aveiro 68 20,4 

 Beja 1 0,3 

 Braga 53 15,9 

 Bragança 2 0,6 

 Castelo Branco 5 1,5 

 Coimbra 14 4,2 

 Évora 1 0,3 

 Faro 3 0,9 

 Guarda 1 0,3 

 Leiria 28 8,4 

 Lisboa 29 8,7 

 Madeira 1 0,3 

 Porto 88 26,4 

 Santarém 12 3,6 

 Setúbal 7 2,1 

 Viana do Castelo 5 1,5 

 Vila Real 3 0,9 

  Viseu 11 3,3 

Lifetime Less than 10 years 93 28 

 From 11 years to 25 years 115 34,5 

 From 26 years to 50 years 103 30,9 

  More than 50 years 22 6,6 

Company's 

profitability 

(annual sales in 

2015) 

Up to 2 million EUR 230 69,1 

Above 2 million EUR and up to 10 million EUR 64 19,2 

Above 10 million EUR and up to 50 million EUR 31 9,3 

Above 50 million EUR 8 2,4 

Company 

exportations 

  

0% - 25% 182 54,7 

26% - 50% 28 8,4 

51% - 75% 36 10,8 

76% - 100% 81 24,3 

Unanswered 6 1,8 

Type of activity  12. Manufacture of tobacco products 1 0,3 

  13. Manufacture of textiles 28 8,4 

  14. Manufacture of wearing apparel 37 11,1 

  15. Manufacture of leather and related products 28 8,4 

 

 16. Manufacture of wood and of products of wood and cork, except 

furniture; manufacture of articles of straw and plaiting materials 17 5,1 

  17. Manufacture of paper and paper products 4 1,2 

  18. Printing and reproduction of recorded media 8 2,4 

  20. Manufacture of chemicals and chemical products 15 4,5 

  22. Manufacture of rubber and plastic products 17 5,1 

  23. Manufacture of other non-metallic mineral products 18 5,4 

  24. Manufacture of basic metals 13 3,9 

 

 25. Manufacture of fabricated metal products, except machinery 

and equipment 46 13,8 

  26. Manufacture of computer, electronic and optical products 2 0,6 

  27. Manufacture of electrical equipment 5 1,5 

  28. Manufacture of machinery and equipment 15 4,5 

  29. Manufacture of motor vehicles, trailers and semi-trailers 7 2,1 

  30. Manufacture of other transport equipment 2 0,6 

  31. Manufacture of furniture 17 5,1 

  32. Other manufacturing 36 10,8 

  Others 17 5,1 

Table 1 – Sample characteristics 
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Overall, more than 80% of the companies in the sample have not certificate in 

environmental management, however more than 60% adopted eco-innovations in the last 

three years. Eco-innovations are implemented generally in production, and linked to that 

is possible to verify an improvement of technologies and machineries. 

 

Characteristics  Description 
Frequency  

(N=333) 

Percentage 
 (%) 

Certificate in environmental 

management 

No 269 80,8 

Yes 54 16,2 

Unanswered 10 3,0 

Adoption of eco-innovations 

(last 3 years) 

No 114 34,2 

Yes 206 61,9 

Unanswered 13 3,9 

Areas of eco-innovation  Design 14 4,2 

 Logistics 4 1,2 

 Marketing 6 1,8 

 Materials 32 9,6 

 Production 167 50,2 

 Services provided 15 4,5 

 Others 12 3,6 

  Unanswered 83 24,9 

Main eco-innovations Automation 10 3,0 

 An improvement of technologies and machineries 92 27,6 

 An improvement of materials and supplied products 42 12,6 

 

An improvement of manufacturing and organizational 

processes 85 25,5 

 Others 20 6,0 

  Unanswered 84 25,2 

 Table 2 - Eco-innovative profile 

 

Regarding the development of new products it is possible to conclude that each company 

creates in the last three years, on average, two new products. 

 

Type of New Products Number 
Mean per 

company (n=333) 

New to the world products 514 2 

New product lines 823 2 

Addiction to existing product lines 533 2 

Improvement and revision to existing products 742 2 

Repositioning 413 1 

Cost reduction 652 2 

Table 3 – New products development 



 

13 

 

3.2. Measurement  

The constructs from business model, technology and design, learning orientation, social 

pressure, company’s capability and network were measured using seven-point multi-item 

scale ranging from “completely disagree” to “completely agree”, the constructs from 

result orientation and environmental orientation were measured using five-point multi-

item scale ranging from “much worst” to “much better”. 

The construct business model was measured by seven items, the item about the cost 

structure is adapted from Micheli (2015), the others six items are new, based on previous 

literature and reflect the company’s concern about environment. 

To measure technology and design, the first four items start from the idea of technology 

presented by Ritter and Gemünden (2004), although the items have been modified. The 

others next three items about design were based on Gollagher et al. (2010) and the last 

one is new and a complement to the items about design. 

Items one to five used to measure learning orientation were from Micheli (2015) and the 

other two items were adapted from Corral (2003), followed by social pressure measured 

with five items also based on Corral (2003) and also on Zhang et al. (2013). The 

company’s capability is measured by three items presented by Zhang et al. (2013 that he 

name as perceived behavioral control. 

We measure network with six items, two of them about external partnerships based on 

Ritter and Gemünden (2004), the other six items about suppliers were adapted from 

Gollagher et al. (2010). 

Innovation intention was measure by two items, these items are the same used by Zhang 

et al. (2013). 

The last constructs have the propose to measure company performance, the result 

orientation were measure by eight items based on Rodrigues (2008), while the items from 

environmental orientation are the same present by Gollagher et al. (2010). 
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3.4. Construct validity  

The reliability is a measure of internal consistency and is determined by Cronbach’s alpha 

of a set of scale items, in other words, the reliability of any given measurement refers to 

the extent to which it is a consistent measure of a concept. The Cronbach’s alpha reflecst 

the consistensy of the scale and ranges from 0 to 1, altough is not an absolut standard the 

values are acceptable if the Cronbach’s alpha value is above 0,6 (Churchill Jr, 1979).  

 

Factor   
Item-to-total 

correlation 

Cronbach's alpha (α 

standardized) 

MODN 
Vision (Business 

Model) 
  

 MODN1 0,514 0,885 

 MODN2 0,648  

 MODN3 0,478  

 MODN4 0,757  

 MODN5 0,736  

 MODN6 0,810  

 MODN7 0,806  

TECD Technology and Design  

 TECD1 0,667 0,852 

 TECD2 0,607  

 TECD3 0,701  

 TECD4 0,727  

 TECD5 0,631  

 TECD6 0,602  

 TECD7 0,508  

 TECD8 0,298  

APRN Learning Orientation  

 APRN1 0,771 0,930 

 APRN2 0,861  

 APRN3 0,823  

 APRN4 0,789  

 APRN5 0,792  

 APRN6 0,679  

 APRN7 0,725  

PRES Social Pressure   

 PRES1 0,471 0,819 

 PRES2 0,627  

 PRES3 0,706  

 PRES4 0,609  

 PRES5 0,659  

CAPE Company's capability  

 CAPE1 0,726 0,841 

 CAPE2 0,671  

 CAPE3 0,714  
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Factor   
Item-to-total 

correlation 

Cronbach's alpha (α 

standardized) 

NETW Network   

 NETW1 0,531 0,797 

 NETW2 0,533  

 NETW3 0,468  

 NETW4 0,566  

 NETW5 0,652  

 NETW6 0,552  

ICOM Innovation intention  

 ICOM1 0,803 0,891 

 ICOM2 0,803  

    

ORES Result orientation   

 ORES1 0,576 0,902 

 ORES2 0,729  

 ORES3 0,789  

 ORES4 0,593  

 ORES5 0,746  

 ORES6 0,750  

 ORES7 0,666  

 ORES8 0,666  

DAMB Environmental performance  

 DAMB1 0,725 0,903 

 DAMB2 0,748  

 DAMB3 0,721  

 DAMB4 0,712  

 DAMB5 0,693  

  DAMB6 0,803  

Table 3 – Reliability 

 

Using SPSS version 21, Cronbach’s alpha of constructs have been produced individually 

and are shown in table 3. As a whole, the scales to measure the performance of companies 

who adopt eco-innovations present a good reliability. Reliability statistics for all 

constructs dimensions is over 0,6, this show a high internal consistency of the items that 

compose the scale, which indicated an acceptable model fit for all constructs. 

When analyzed the correlation matrix for construct Vision (Business Model) some of the 

items have low values, hence this items were exclude (item 1, item 2, item3). This 

construct is now composed by item 4, 5, 6 and 7. 

By analyzing the correlation matrix of the determinants of eco-innovation, is possible to 

verify that the social pressure and technology and design have high correlations levels 

with other determinants, this means that this determinants are very similar to the others. 

So, social pressure and technology and design, although they are related to the adoption 

of eco-innovation, will be suppressed from the conceptual model.  
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3.5. Results 

To explain how the determinants of eco-innovation affect the performance of the 

company, it is used a multiple linear regression model. E-Views linear regression analysis 

has been carried out to analyze the effects of the presented variables in company 

performance.  

 

 

Fig. 1- Conceptual model (*significant at 5%) 

 

H1: Innovation intention can be explained by learning orientation, vision, network and 

capability. 

Learning orientation, vision, network and capability has individually a significant positive 

effect on Innovation intention, however, the impact of learning orientation (𝛽1 = 0,356) 

in innovation intention is greater when compared with vison (𝛽1 = 0,159), network 

(𝛽3 = 0,217) and capability(𝛽4 = 0,167). The R2 value show that learning orientation, 

vision, network and capability explained 43,2% of the variance in innovation intention. 

The H1 hypothesis is confirmed, innovation intention can be explained by learning 

orientation, vision, network and capability since p-value is significant (0,000). 

Learning 

Orientation 

Vision 

Network 

Capability  

Innovation 

Intention 

Environmental 

Performance 

Performance 

𝛽2 = 0,159* 

𝛽3 = 0,271* 𝑅2 = 43,2% 

𝑅2 = 6,7% 

𝑅2 = 27,3% 

𝛾1 = 0,189* 

𝛿1 = 0,180* 

δ2 = 0,112* 

𝛽1 = 0,365* 

𝛽4 = 0,167* 
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H2: Environmental performance will be positively influenced by innovation intention. 

Second, innovation intention has significant positive effect on environmental 

performance. The R2, shows that innovation intention explain 6,7% of the variance in 

environmental performance. Besides, a positive coefficient (γ) and significant p-value 

(0,000) confirm H2, which states that environmental performance will be positively 

influenced by innovation intention. 

 

H3: There is a positive relationship between innovation intention and environmental 

performance with company performance.  

Finally, innovation intention and environmental performance have significant impact on 

company performance, yet innovation intention (𝛿1 = 0,180) impact on company 

performance is greater as compared with environmental performance (δ2 = 0,112). The R2 

value shows that innovation intention and environmental performance explained 27,3% 

of the variance in company performance. The H3 that there is a positive relationship 

between innovation intention and environmental performance with company performance 

is confirmed, the coefficients (δ) are positive and p-value is significant (0,000).  
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4. Conclusion and Discussion 

This work contributes to the study of innovation with sustainability, commonly named 

eco-innovation, by identifying the relationship between some of the determinants of this 

type of innovation (learning orientation, vision, network and capability) and the intention 

of innovation, and environmental and company performance in the Portuguese industry. 

The findings of the study support the thesis that companies are available to innovate, by 

implementing environmental criteria in their processes and products, resulting in a higher 

performance.  

The effect of learning orientation is stronger on the adoption of eco-innovations than 

others determinants, explaining a larger proportion of future adoption of innovations with 

sustainable criteria.  

The study also found that environmental performance can be influenced by innovation 

intention. However innovation intention explains a small part of environmental 

performance. The improvement of environmental performance was also found by other 

authors, but they identify as a significant influence social pressure (Horbach et al., 2012), 

eco-design (Hanim Mohamad Zailani et al., 2012), the hire of managers who are more 

environmentally sensitive (Hojnik & Ruzzier, 2016). 

Lastly, we confirmed that the adoption of eco-innovations will affect the performance of 

the company, that is to say, that the performance of the company will improve. The results 

of this study are in agreement with previous researchers. (Hojnik & Ruzzier, 2016) 

conclude that development eco-innovation is worthwhile in terms of company 

profitability, growth and competitive benefit. The findings of Agan et al. (2013) that 

companies with disposal, design, and EMS are found to be positively impacting 

performance. Aragón-Correa, Hurtado-Torres, Sharma, and García-Morales (2008) also 

conclude that the adoption of proactive environmental practices can lead to superior 

financial performance.  

Environmental issues are a growing concern and, thus, companies to maintain a 

competitive advantage have to change their processes and create new products. By 

changing business strategy, companies will improve the efficiency of used resources, 

change their cost structure or introduce sustainable criteria in their business model will 
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obtain competitive advantage. Learning orientation has also an impact, companies should 

encourage employees to adopt a more sustainable behavior and achieve new goals. The 

relation with external partners and suppliers will allow companies to develop easily new 

technologies or products and comply with certain environmental requirements. 

Companies should also know their resources and capabilities in order to adopt eco-

innovations. These are the main drivers to increase the environmental performance, 

through the reduction of air emission, water and energy wasted or improvement of the 

overall environmental company situation. Companies who are influenced to change their 

behavior and innovate, will increasingly obtain better results, by reducing their costs, 

increasing their sales, rise their product performance, increase market share or improve 

customer satisfaction, which means a better performance of the company in general.  

Future work is recommend using applying other research technologies to this 

phenomenon, as well as the construct vision developed in the study should be applied in 

other markets and area. 
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Appendix 

 

Appendix A - Questionnaire (in Portuguese) 

INFG Informação Geral 

INFG1 Nome da empresa (opcional) 

INFG2 Distrito onde está localizada a empresa 

INFG21 Aveiro 

INFG22 Beja 

INFG23 Braga 

INFG24 Bragança 

INFG25 Castelo branco 

INFG26 Coimbra 

INFG27 Évora 

INFG28 Faro 

INFG29 Guarda 

INFG210 Leiria 

INFG211 Lisboa 

INFG212 Portalegre 

INFG213 Porto 

INFG214 Santarém 

INFG215 Setúbal 

INFG216 Viana do castelo 

INFG217 Vila real 

INFG218 Viseu 

INFG219 Açores 

INFG220 Madeira 

 

INFG3 CAE (2 dígitos) em se insere a actividade principal da empresa.  

INFG31 12 - Indústria do tabaco 
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INFG32 13 - Fabricação de têxteis 

INFG33 14 - Indústria do vestuário 

INFG34 15 - Indústria do couro e dos produtos do couro 

INFG35 16 - Indústrias da madeira e da cortiça e suas obras, excepto mobiliário; 

fabricação de obras de cestaria e de espartaria 

INFG36 17 - Fabricação de pasta, de papel, cartão e seus artigos 

INFG37 18 - Impressão e reprodução de suportes gravados 

INFG38 19 - Fabricação de coque, de produtos petrolíferos refinados e de 

aglomerados de combustíveis 

INFG39 20 - Fabricação de produtos químicos e de fibras sintéticas ou artificiais, 

excepto produtos farmacêuticos 

INFG310 22- Fabricação de artigos de borracha e de matérias plásticas 

INFG311 23 - Fabricação de outros produtos minerais não metálicos 

INFG312 24 - Indústrias metalúrgicas de base 

INFG313 25 - Fabricação de produtos metálicos, excepto máquinas e equipamentos 

INFG314 26 - Fabricação de equipamentos informáticos, equipamento para 

comunicações e produtos electrónicos e ópticos 

INFG315 27 - Fabricação de equipamento eléctrico 

INFG316 28 - Fabricação de máquinas e de equipamentos, n.e. 

INFG317 29 - Fabricação de veículos automóveis, reboques, semi-reboques e 

componentes para veículos automóveis 

INFG318 30 - Fabricação de outro equipamento de transporte 

INFG319 31 - Fabricação de mobiliário e de colchões 

INFG320 32 - Outras indústrias transformadoras 

INFG321 Outro 

INFG4 Atividade principal da empresa 

INFG5 Idade da empresa (anos) 

INFG6 Volume de vendas, 2015 (em euros) 

INFG61 Até 2 milhões de euros  

INFG62 Acima de 2 milhões de euros e até 10 milhões de euros  

INFG63 Acima de 10 milhões de euros e até 50 milhões de euros  
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INFG64 Acima de 50 milhões de euros   

INFG7 Percentagem de vendas para exportação (%) 

 INFG71 0% - 25% 

 INFG72 26% - 50% 

 INFG73 51% - 75% 

 INFG74 76% - 100% 

INFG8 Empresa possui um certificado de gestão ambiental (p.ex. ISO 14001) 

 INFG81 Sim 

INFG82 Não 

INFG9 A empresa é: 

 INFG91 Independente 

 INFG92 Parte de um grupo de empresas com sede em (indicar país) 

  

Questões descritivas 

ADOT Nos últimos 3 anos adotou alguma inovação com sustentabilidade na sua 

empresa?  

ADOT1 Sim 

ADOT2 Não 

 

CADV Em que áreas da empresa foram introduzidas as principais inovações com critérios 

de sustentabilidade?  

CADV1 Design 

CADV2 Produção 

CADV3 Logística 

CADV4 Marketing 

CADV5 Serviços prestados 
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CADV6 Materiais 

CADV7 Outros 

 

INOV  

Em que consistiram estas principais inovações com sustentabilidade?  

INOV1 Melhoramento dos processos de produção e organização 

INOV2 Melhoramento da maquinaria e tecnologia utilizada 

INOV3 Melhoramento dos materiais e produtos fornecidos 

INOV4 Automatização 

INOV5 Outros 

 

Questões escalas 

Por favor indique de 1 (discordo completamente) a 7 (concordo completamente) o 

seu grau de concordância/discordância com as seguintes proposições: 

 

MODN Modelo de negócio com sustentabilidade.  

MODN1 Na empresa existe a preocupação com a eficiência dos recursos utilizados 

(energia, água, materiais e outros). 

MODN2 Na empresa existe a preocupação de que os produtos oferecidos e processos 

utilizados permitam a reciclagem de materiais e componentes. 

MODN3 A estrutura de custos da empresa (custos fixos e variáveis) altera-se 

frequentemente devido a critérios de sustentabilidade/ambientais. 

MODN4 A empresa procura constantemente introduzir os novos critérios de natureza 

sustentável/ambientais para gerar procura/ vendas. 

MODN5 Ao planear os novos modelos/ novas coleções por estação, a empresa incorpora 

na fase de conceção e design critérios de sustentabilidade/ambientais. 
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MODN6 O modelo de negócio da empresa incorporam regularmente critérios de 

sustentabilidade / ambientais. 

MODN7 A empresa incorpora regularmente critérios de sustentabilidade/ambientais na 

proposta de valor oferecida ao consumidor 

 

TECD Tecnologia e Design  

TECD1 A nossa empresa tem capacidades para criar novas soluções tecnológicas para 

melhorar o desempenho ao nível da sustentabilidade / ambiente. 

TECD2 Para complementar as próprias capacidades de inovação, a nossa empresa tem 

parcerias tecnológicas para criar novas soluções tecnológicas para melhorar o 

desempenho ao nível da sustentabilidade / ambiente. 

TECD3 A nossa empresa tem capacidade para introduzir novas tecnologias na criação de 

novos produtos/ novas coleções que tenham melhor desempenho ao nível da 

sustentabilidade / ambiente soluções. 

TECD4 A nossa empresa tem capacidade para introduzir novos processos produtivos na 

criação de novos produtos/ novas coleções que tenham melhor desempenho ao nível da 

sustentabilidade / ambiente soluções.  

TECD5 O design dos nossos produtos e processos foi concebido de forma a reduzir o 

consumo de materiais, energia, água. 

TECD6 Os nossos produtos foram concebidos de forma a reutilizar, reciclar ou recuperar 

materiais e/ou componentes. 

TECD7 Os nossos produtos foram concebidos de forma a evitar ou a reduzir o uso de 

materiais perigosos. 

TECD8 A complexidade dos nossos produtos dificulta o re-design dos produtos de uma 

forma mais sustentável. 

 

APRN Orientação para a aprendizagem.  
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APRN1 A nossa empresa procura oportunidades para desenvolver novos conhecimentos 

e competências. 

APRN2 Na nossa empresa gostamos de desafios e tarefas difíceis que possam ensinar 

coisas novas. 

APRN3 A nossa empresa está disposta a arriscar em novas ideias de forma a descobrir o 

que funciona. 

APRN4 A nossa empresa gosta de trabalhar em coisas que exigem grande competência 

e capacidade. 

APRN5 A nossa empresa reconhece que aprendizagem e desenvolvimento de 

competências são muito importantes. 

APRN6 O desenvolvimento de processos e produtos sustentáveis é uma oportunidade 

para a nossa empresa desenvolver novos conhecimentos e competências. 

APRN7 A nossa empresa tem recursos humanos que são curiosos quanto a novas ideias 

para melhorar ao nível da sustentabilidade / ambiente. 

 

PRES Pressão Social  

PRES1 Existe um aumento da procura de produtos mais sustentáveis pelos consumidores. 

PRES2 A nossa empresa recebe indícios dos fornecedores e clientes que indicam que a 

empresa deve desenvolver produtos e processos mais sustentáveis. 

PRES3 Em geral, a nossa empresa é pressionada pela comunidade (como ONG’s locais 

e regionais, associações familiares, DECO) para desenvolver produtos e processos mais 

sustentáveis. 

PRES4 As exigências regulamentares obrigatórias impostas pela legislação pressionam 

para que sejam desenvolvidos produtos e processos mais sustentáveis 

PRES5 Várias agências ambientais (por exemplo, Quercus) fazem pressão para serem 

desenvolvidos produtos e processos mais sustentáveis 

 

CAPE Capacidade da empresa 
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CAPE1 A nossa empresa tem capacidades tecnológicas para desenvolver eco inovações 

nos produtos e processos. 

CAPE2 A nossa empresa tem capacidades financeiras para desenvolver eco inovações 

nos produtos e processos. 

CAPE3 A nossa empresa tem recursos humanos capazes para desenvolver eco inovações 

nos produtos e processos. 

 

NETW Network 

NETW1 A nossa empresa considera importante a criação de parcerias (universidades, 

centros tecnológicos,…) para a desenvolver eco inovações para incluir nos nossos 

processos. 

NETW2 Estabelecemos facilmente relações com parceiros externos (universidades, 

centros tecnológicos, concorrentes…) para adquirir know-how para desenvolver eco 

inovações para a nossa empresa. 

NETW3 Os nossos fornecedores são certificados com sistemas de gestão ambiental (por 

exemplo, ISO 14001).  

NETW4 Os itens comprados pela nossa empresa seguem determinadas exigências 

ambientais que devem ser cumpridas pelos fornecedores. 

NETW5 Cooperamos com os fornecedores para atingir os objetivos ambientais.  

NETW6 Para garantir o cumprimento das exigências ambientais, a nossa empresa faz 

auditorias à gestão dos fornecedores.  

 

PROD Novos produtos  

Considerando os tipos de produto que podem ser desenvolvidos, quantos produtos novos 

mais sustentáveis a sua empresa introduziu no mercado nos últimos 3 anos. 

PROD1 Número de produtos “novos-para-o-mundo” (produtos novos para a empresa e 

para o mercado). 
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PROD2 Número de produtos “eu-também” (produtos novos para a empresa, mas não 

para o mercado; estes permitiram à empresa pela primeira vez diversificar e entrar nos 

mercados estabelecidos). 

PROD3 Número de extensões de linha de produtos (produtos que não são novidade para 

a empresa, mas são novidade para o mercado). 

PROD4 Número de produtos melhorados (versão nova ou melhorada que substitui 

produtos existentes e possibilitam melhorias no desempenho ou um valor superior 

percebido pelo cliente). 

PROD5 Número de reposicionamentos (novo posicionamento de produtos existentes na 

sua empresa que permitiram oferecer um beneficio, atingir um posição competitiva 

diferente ou atingir novos segmentos de mercado). 

PROD6 Número de reduções de custo (evolução de produtos com igual desempenho, 

mas com custos de produção inferiores). 

 

ICOM Intenção de adotar inovações com sustentabilidade nos próximos 3 anos. 

(Intenção de comportamento) (Zhang et al., 2013) 

ICOM1 A empresa tem planos para desenvolver inovações com sustentabilidade no 

design dos produtos. 

ICOM2 A empresa tem planos para desenvolver inovações com sustentabilidade no 

processo de produção. 

 

ORES Orientação para os resultados 

Tendo em conta a sua própria experiência em inovação, a empresa pode esperar o seguinte 

desempenho, em comparação com a concorrência, quando introduz produtos com 

inovações que verificam critérios de sustentabilidade / ambientais (Escala de 1 – muito 

pior a 5 – muito melhor) 

ORES1 Rentabilidade (do capital investido) 

ORES2 Crescimento das vendas 
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ORES3 Crescimento da quota de mercado 

ORES4 Eficiência global das operações 

ORES5 Elevado desempenho de produtos (bens e serviços) 

ORES6 Satisfação do cliente com os produtos 

ORES7 Reputação global da empresa  

ORES8 Crescimento em mercados com preocupações de sustentabilidade/ambientais 

 

DAMB Desempenho ambiental (Escala de 1 – não relevante a 5 – muito elevado)  

DAMB1 Redução das emissões de gases 

DAMB2 Redução da água e energia desperdiçada 

DAMB3 Redução dos resíduos sólidos 

DAMB4 Diminuição do consumo de materiais perigosos/ nocivos/ tóxicos 

DAMB5 Diminuição de danos ambientais frequentes 

DAMB6 Melhoramento da situação ambiental da empresa 
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Appendix B – Construct reliability results from SPSS  

 

 Vision (Business Model) 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

N of Items 

,884 ,885 7 

Inter-Item Correlation Matrix 

 MODN1 MODN2 MODN3 MODN4 MODN5 MODN6 MODN7 

MODN1 1,000 ,582 ,208 ,431 ,382 ,469 ,432 

MODN2 ,582 1,000 ,303 ,512 ,486 ,596 ,610 

MODN3 ,208 ,303 1,000 ,451 ,457 ,429 ,433 

MODN4 ,431 ,512 ,451 1,000 ,662 ,672 ,728 

MODN5 ,382 ,486 ,457 ,662 1,000 ,716 ,659 

MODN6 ,469 ,596 ,429 ,672 ,716 1,000 ,795 

MODN7 ,432 ,610 ,433 ,728 ,659 ,795 1,000 

Item-Total Statistics 

 Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

MODN1 29,46 44,436 ,514 ,373 ,885 

MODN2 29,86 40,951 ,648 ,509 ,870 

MODN3 31,15 40,871 ,478 ,258 ,895 

MODN4 30,59 37,312 ,757 ,608 ,856 

MODN5 30,81 38,164 ,736 ,586 ,859 

MODN6 30,53 37,627 ,810 ,714 ,850 

MODN7 30,60 36,949 ,806 ,718 ,849 
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 Technology and design 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

N of Items 

,848 ,852 8 

Inter-Item Correlation Matrix 

 TECD1 TECD2 TECD3 TECD4 TECD5 TECD6 TECD7 TECD8 

TECD1 1,000 ,558 ,633 ,612 ,498 ,385 ,315 ,254 

TECD2 ,558 1,000 ,543 ,502 ,382 ,426 ,346 ,242 

TECD3 ,633 ,543 1,000 ,776 ,422 ,429 ,355 ,260 

TECD4 ,612 ,502 ,776 1,000 ,525 ,417 ,389 ,303 

TECD5 ,498 ,382 ,422 ,525 1,000 ,583 ,467 ,248 

TECD6 ,385 ,426 ,429 ,417 ,583 1,000 ,612 ,158 

TECD7 ,315 ,346 ,355 ,389 ,467 ,612 1,000 ,086 

TECD8 ,254 ,242 ,260 ,303 ,248 ,158 ,086 1,000 

 

Item-Total Statistics 

 Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

TECD1 34,03 45,334 ,667 ,519 ,820 

TECD2 34,47 44,250 ,607 ,409 ,828 

TECD3 34,00 45,116 ,701 ,664 ,816 

TECD4 33,93 45,511 ,727 ,666 ,814 

TECD5 34,03 46,301 ,631 ,482 ,824 

TECD6 33,87 46,160 ,602 ,518 ,828 

TECD7 33,22 49,138 ,508 ,410 ,838 

TECD8 34,54 50,835 ,298 ,119 ,866 
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 Learning Orientation 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

N of Items 

,929 ,930 7 

Inter-Item Correlation Matrix 

 APRN1 APRN2 APRN3 APRN4 APRN5 APRN6 APRN7 

APRN1 1,000 ,772 ,700 ,563 ,710 ,570 ,601 

APRN2 ,772 1,000 ,806 ,762 ,766 ,565 ,638 

APRN3 ,700 ,806 1,000 ,745 ,687 ,565 ,636 

APRN4 ,563 ,762 ,745 1,000 ,664 ,618 ,629 

APRN5 ,710 ,766 ,687 ,664 1,000 ,576 ,603 

APRN6 ,570 ,565 ,565 ,618 ,576 1,000 ,602 

APRN7 ,601 ,638 ,636 ,629 ,603 ,602 1,000 

Item-Total Statistics 

 Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

APRN1 34,09 35,098 ,771 ,676 ,919 

APRN2 34,06 33,289 ,861 ,798 ,910 

APRN3 34,21 33,471 ,823 ,714 ,914 

APRN4 34,01 34,377 ,789 ,691 ,917 

APRN5 33,77 35,516 ,792 ,650 ,918 

APRN6 34,17 35,833 ,679 ,498 ,928 

APRN7 34,54 34,073 ,725 ,534 ,924 
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 Social Pressure 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

N of Items 

,821 ,819 5 

Inter-Item Correlation Matrix 

 PRES1 PRES2 PRES3 PRES4 PRES5 

PRES1 1,000 ,665 ,346 ,259 ,272 

PRES2 ,665 1,000 ,511 ,413 ,399 

PRES3 ,346 ,511 1,000 ,562 ,693 

PRES4 ,259 ,413 ,562 1,000 ,624 

PRES5 ,272 ,399 ,693 ,624 1,000 

 

Item-Total Statistics 

 Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

PRES1 16,39 24,723 ,471 ,443 ,823 

PRES2 16,94 21,763 ,627 ,544 ,782 

PRES3 17,99 19,656 ,706 ,558 ,756 

PRES4 16,74 21,830 ,609 ,438 ,787 

PRES5 17,66 20,178 ,659 ,561 ,772 
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 Capability 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

N of Items 

,839 ,841 3 

Inter-Item Correlation Matrix 

 CAPE1 CAPE2 CAPE3 

CAPE1 1,000 ,623 ,682 

CAPE2 ,623 1,000 ,609 

CAPE3 ,682 ,609 1,000 

Item-Total Statistics 

 Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

CAPE1 8,92 6,696 ,726 ,533 ,756 

CAPE2 9,45 6,426 ,671 ,451 ,810 

CAPE3 8,89 6,589 ,714 ,520 ,766 

 

 Network 

Reliability Statistics 

Cronbach's Alpha Cronbach's Alpha Based on 

Standardized Items 

N of Items 

,793 ,797 6 
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Inter-Item Correlation Matrix 

 NETW1 NETW2 NETW3 NETW4 NETW5 NETW6 

NETW1 1,000 ,656 ,267 ,278 ,361 ,305 

NETW2 ,656 1,000 ,241 ,195 ,350 ,442 

NETW3 ,267 ,241 1,000 ,470 ,420 ,342 

NETW4 ,278 ,195 ,470 1,000 ,722 ,411 

NETW5 ,361 ,350 ,420 ,722 1,000 ,471 

NETW6 ,305 ,442 ,342 ,411 ,471 1,000 

Item-Total Statistics 

 Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

NETW1 23,18 26,146 c ,461 ,765 

NETW2 23,88 24,330 ,533 ,511 ,766 

NETW3 23,67 28,140 ,468 ,263 ,778 

NETW4 23,25 26,365 ,566 ,572 ,758 

NETW5 23,38 24,646 ,652 ,584 ,736 

NETW6 24,78 23,699 ,552 ,339 ,762 

 

 Innovation intention 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

N of Items 

,891 ,891 2 
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Inter-Item Correlation Matrix 

 ICOM1 ICOM2 

ICOM1 1,000 ,803 

ICOM2 ,803 1,000 

 

Item-Total Statistics 

 Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

ICOM1 5,08 1,770 ,803 ,645 . 

ICOM2 4,95 1,812 ,803 ,645 . 

 

 Result orientation  

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

N of Items 

,900 ,902 8 

Inter-Item Correlation Matrix 

 ORES1 ORES2 ORES3 ORES4 ORES5 ORES6 ORES7 ORES8 

ORES1 1,000 ,531 ,548 ,449 ,504 ,427 ,362 ,372 

ORES2 ,531 1,000 ,819 ,426 ,613 ,575 ,474 ,490 

ORES3 ,548 ,819 1,000 ,518 ,655 ,606 ,469 ,595 

ORES4 ,449 ,426 ,518 1,000 ,575 ,421 ,452 ,435 

ORES5 ,504 ,613 ,655 ,575 1,000 ,658 ,510 ,501 

ORES6 ,427 ,575 ,606 ,421 ,658 1,000 ,733 ,620 

ORES7 ,362 ,474 ,469 ,452 ,510 ,733 1,000 ,620 

ORES8 ,372 ,490 ,595 ,435 ,501 ,620 ,620 1,000 
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Item-Total Statistics 

 Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

ORES1 26,12 13,961 ,576 ,370 ,899 

ORES2 25,99 13,717 ,729 ,699 ,884 

ORES3 26,07 13,375 ,789 ,756 ,878 

ORES4 26,04 14,350 ,593 ,423 ,896 

ORES5 26,00 13,849 ,746 ,602 ,883 

ORES6 25,75 13,416 ,750 ,681 ,882 

ORES7 25,67 14,035 ,666 ,608 ,889 

ORES8 25,83 13,586 ,666 ,521 ,890 

 

 Environmental performance 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

N of Items 

,901 ,903 6 

Inter-Item Correlation Matrix 

 DAMB1 DAMB2 DAMB3 DAMB4 DAMB5 DAMB6 

DAMB1 1,000 ,707 ,612 ,549 ,537 ,615 

DAMB2 ,707 1,000 ,760 ,511 ,468 ,678 

DAMB3 ,612 ,760 1,000 ,533 ,487 ,619 

DAMB4 ,549 ,511 ,533 1,000 ,692 ,665 

DAMB5 ,537 ,468 ,487 ,692 1,000 ,695 

DAMB6 ,615 ,678 ,619 ,665 ,695 1,000 
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Item-Total Statistics 

 Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

DAMB1 15,33 22,027 ,725 ,568 ,884 

DAMB2 15,15 22,255 ,748 ,705 ,881 

DAMB3 15,19 23,071 ,721 ,613 ,885 

DAMB4 15,26 21,402 ,712 ,567 ,887 

DAMB5 15,40 21,754 ,693 ,589 ,890 

DAMB6 15,05 22,051 ,803 ,666 ,873 
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Appendix C – Correlation matrix and model estimation 

 

  

Learning 

Orientation 
Capability Network 

Technology 

and Design 
Vision 

Social 

Pressure 

Learning 

Orientation 
1,000      

Capability 0,615 1,000     

Network 0,537 0,534 1,000    

Technology 

and Design 
0,645 0,716 0,645 1,000   

Vision 0,577 0,593 0,588 0,694 1,000  

Social 

Pressure 
0,391 0,510 0,679 0,542 0,540 1,000 

Table A1 - Correlation Matrix 

 

  Equation 1  

 Dep. Var.: Behavior Intention  

  Coeff. t-value p-value  
Learning 

Orientation 0,365 3,814 0,000 * 

Vision 0,159 2,114 0,036 * 

Network 0,271 2,981 0,003 * 

Capability  0,167 2,205 0,029 * 

R-squared 0,432    

Adjusted R-squared 0,421    

F-statistic 38,253    

Prob(F-statistic) 0,000      

     

Table A2  
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  Equation 2  

 Dep. Var.: Environmental Performance  

  Coeff. t-value p-value  

Behavior Intention 0,189 3,812 0,000 * 

R-squared 0,067    

Adjusted R-squared 0,062    

F-statistic 14,533    

Prob(F-statistic) 0,000      

Table A3 

 

  Equation 3  

 Dep. Var.: Performance  

  Coeff. t-value p-value  
Environmental 

Performance 0,112 3,193 0,002 * 

Behavior Intention 0,180 7,025 0,000 * 

R-squared 0,273    

Adjusted R-squared 0,266    

F-statistic 38,091    

Prob(F-statistic) 0,000      

Table A4 


