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Abstract 
This thesis investigates whether the adoption of energy- and resource-saving technologies by 

manufacturing firms can be explained by strategic, structural and/or environmental factors. In other 

words: do firms adopt green technologies because they are willing to (strategy), able to (structure) or 

forced to (environment) do it? A mixed method is used, combining the quantitative analysis of data 

from a survey of 177 Dutch manufacturing firms with in-depth interviews with five Dutch 

manufacturing firms. The results show that strategic, structural and environmental factors all have an 

impact on the adoption of energy- and resource-saving technologies, but that the importance of the 

different factors differ between companies. The results are discussed and limitations and directions 

for future research are given. This research contributes to the broader research on the question why 

companies invest in a CSR by applying the strategy-structure-environment framework. The research 

contributes also to a better understanding of the green behavior of manufacturing firms, which can 

help companies and (governmental) policy makers. 
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1. Introduction 

Renewable energy and energy efficiency have become hot topics in recent years, resulting in the Paris 

agreement and a lot of policy measures by local, national and international governments. The 

Organization for Economic Collaboration and Development (OECD) concludes that an increase in the 

scale and pace of climate change mitigation efforts, including mobilizing investment and financing for 

renewable electricity generation, is necessary to successfully implement the 2015 Paris Agreement 

(OECD, 2016). The European Commission has set a binding renewable energy target for the EU for 2030 

of at least 32% of final energy consumption and a target of 32.5% increase in energy efficiency (EC, 

2018). National governments introduce energy efficiency standards as well. The Netherlands, for 

example, has introduced a ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǘŀǊƎŜǘ ƛƴ ǘƘŜ ΨYƭƛƳŀŀǘŀƪƪƻƻǊŘΩ ƻŦ нт҈ ƻŦ ǘƻǘŀƭ ŜƴŜǊƎȅ 

consumption (and 70% of electricity consumption) in 2030, and many measures to increase energy 

efficiency (Nijpels, 2018). The importance of renewable energy and energy efficiency can be partly 

explained by the increased attention of society and governments like the EU towards Corporate Social 

Responsibility (CSR) in general and, more specifically, climate change caused by fossil fuel 

consumption.  

1.1 Determining factors 

Manufacturing firms have a large environmental footprint via the use of fossil fuels and other 

materials. This footprint can be reduced by the adoption of energy- and resource-saving technologies. 

However, not all firms adopt these technologies (in the same amount) (Porter & Vanderlinde, 1995). 

Actually research shows that, although investments in energy- and resource-efficiency have a high 

ǊŜǘǳǊƴΣ Ƴŀƴȅ ŎƻƳǇŀƴƛŜǎ ŘƻƴΩǘ ŀŘƻǇǘ ǘƘŜǎŜ ǘŜŎƘƴƻƭƻƎƛŜǎ (Kounetas & Tsekouras, 2008). Whether or 

not companies invest in certain energy- and resource-saving technologies can be explained by a wide 

variety of factors (Fu, Kok, Dankbaar, Ligthart, & van Riel, 2018).  In general, the behavior of firms can 

be explained by three factors: strategy, structure and environment (Chandler, 1962; Lawrence & 

Lorsch, 1967; Lenz, 1980). These three factors can be applied to the investments of firms in energy- 

and resource-saving technologies. 

1.11 Organizational strategy 

Firstly, firms may have strategic reasons to invest in such techniques. A strategy is defined as a plan 

for interacting with the competitive environments to achieve organizational goals (Daft, Murphy, & 

Willmott, 2010). So investing in these techniques due to strategic reasons means that the firm makes 

a conscious choice in order to reach certain goals; in other words, a firm invests because it is willing to 

adopt green technologies. An example of such a goal is lowering production costs due to the reduced 

need for energy or resource (Porter & Vanderlinde, 1995). A lot of research indeed shows that many 
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firms adopt energy efficiency techniques in order to reduce costs (Hart & Dowell, 2010; Johansson, 

2015; Luken & Van Rompaey, 2008) although other researchers found the opposite  (Pons, Bikfalvi, 

Llach, & Palcic, 2013). Another strategic reason might be to improve the reputation of the firm and 

become more attractive to customers (Lee, 2020; Mulki & Jaramillo, 2011; Weng & Lin, 2011). 

1.12 Corporate structure 

The adoption of resource- and energy-saving technologies can be seen as a conscious, strategic choice, 

but it is also influenced by the structure of a firm. Structure is defined as an enduring configuration of 

tasks and activities (Daft et al., 2010). This configuration of tasks and activities can be beneficial for the 

adoption of these technologies, but it can also hinder it. In other words, when a firm adopt green 

technologies because of structural reasons, a firm does so because it is able to do it. Examples of such 

structural factors are firm size (Arvanitis & Ley, 2013), openness (Wu, 2013) and centralization (Zheng, 

Yang, & McLean, 2010).  

1.13 Environment 

The adoption of resource- and energy-saving technologies can be a conscious, strategic choice, but 

firms can also be forced by their environment to invest in these techniques. The environment is defined 

as all elements that exist outside the boundary of the organization and have the potential to affect all 

or part of the organization (Daft et al., 2010). In these cases, the adoption of these technologies is 

(only) because of these pressures; in other words, the company is forced to do so. Examples of such 

environmental pressures are pressures arising from the position in the supply chain (Lo, 2014; Schmidt, 

Foerstl, & Schaltenbrand, 2017) and governmental pressure (Brunnermeier & Cohen, 2003; Horbach, 

Rammer, & Rennings, 2012). 

So there are many factors that possibly determine whether and how much a company will invest in 

green technologies, varying from strategic factors (adoption as conscious, strategic choice), structural 

factors (as either enabling or hindering the adoption) and environment (adoption as force choice). 

However, there is still relative little empirical evidence on which of these factors is most important in 

the adoption of resource- and energy-saving technologies. Salzmann, Ionescu-somers, and Steger 

(2005), for example performed an enormous literature review to systemize and assess existing 

research and tools related to CSR. Their most important finding was that currently, research fails to 

ƛŘŜƴǘƛŦȅ ƳŀƴŀƎŜǊǎΩ ƪŜȅ ŜŎƻƴƻƳƛŎ ŀǊƎǳƳŜƴǘǎ ǳǎŜŘ ǘƻ ŘǊƛǾŜ ŎƻǊǇƻǊŀǘŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƳŀƴŀƎŜƳŜƴǘ 

internally.  

1.2 Research question 

The aim of this thesis is to contribute to the existing research on CSR by investigating which factors in 

the business administration (strategic, structural or environmental) influence managerial and 
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entrepreneurial behavior in the field of sustainable management. The corresponding research 

question is:  

Which factors influence the adoption of energy- and resource-saving techniques by manufacturing 

companies? 

This results in three sub questions:  

1. To what extent do strategic factors influence the adoption of energy- and resource saving 

techniques by manufacturing companies?  

2. To what extent do structural factors influence the adoption of energy- and resource saving 

techniques by manufacturing companies?  

3. To what extent do environmental factors influence the adoption of energy- and resource 

saving techniques by manufacturing companies? 

1.3 Scientific and societal relevance 
Applying this strategy-structure-environment division to explain differences in the adoption rate of 

green technologies by firms is new to the literature. It can be very helpful in the debate about 

sustainability, because it answers the questions whether companies adopt green technologies because 

they are willing to (strategy), able to (structure) or forced to (environment) do it. This knowledge can 

help governmental actors to make the right policies that will lead to larger investments in green 

technologies. If, for example small firms are willing to adopt these technologies (e.g. they have a 

strategy to improve energy efficiency), but not able because of their small size, the government can 

design policies to overcome the disadvantages of being small (e.g. free use of an energy analyst). It 

provides also a framework for companies to analyze their own behavior: why do we adopt green 

technologies or what is holding us back? In this way, this research can help to reduce the energy 

efficiency gap. It also provides researchers with a frame to analyze the green behavior of firms and in 

this way, it contributes to the management literature. Although the strategy-structure-environment 

framework has been adopted to all kinds of decision making (Grinyer, Yasai-Ardekani, & Al-Bazzaz, 

1980; Wasilewski, 1992), it has been barely applied to CSR decision making. This research fills that gap. 

1.4 Structure of the thesis 
This thesis is structured in the following way: section 2 investigates the available literature on this topic 

and builds the theory to formulate hypothesis. Section 3 explains the method of this research; section 

4 shows the results of the quantitative analysis, while section 5 discusses the results of the qualitative 

analysis (interviews). Section 6 combines and discusses these results and section 7 finally gives the 

main conclusions and recommendations. 
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2. Literature review 

In this chapter, the existing literature is analyzed in order to answer the research questions. First, the 

ŎƻƴŎŜǇǘǎ ΨǊŜǎƻǳǊŎŜ- and energy-ǎŀǾƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎΩ (par. 2.1) ŀƴŘ ΨŦƛǊƳ ōŜƘŀǾƛƻǊΩ (par 2.2) are 

discussed, using the literature. The second part of this chapter consists of three parts: strategy (par. 

2.3), structure (par. 2.4) and environment (par. 2.5). Each concept is introduced and discussed and 

several characteristics or measures of these concepts are given and discussed, after which certain 

hypotheses are formulated which will be used later in this research to answer the research questions. 

2.1 Resource- and energy-saving techniques 

Over the last decades, the attention of firms and its stakeholders for CSR has increased (Buckley, Doh, 

& Benischke, 2017; Salzmann et al., 2005). Scholars do not agree on a single definition of CSR, which 

means that there are several definitions used in the literature. An often used definition is the one of 

the European Commission, who sees CSR as a concept whereby companies integrate social and 

environmental concerns in their business operations and in their interaction with their stakeholders 

on a voluntary basis (EC, 2001). If one analyzes this definition, it becomes clear that the triple bottom 

line is used in this definition. The triple bottom line states that companies should do good for people, 

profit and planet or on the social, economic and environmental aspects (Elkington, 1998; Norman & 

MacDonald, 2004).  

Manufacturing firms need lots of resources and energy to produce their products. They account for 

75% of the worldwide coal consumption, 44% of the natural gas consumption and 20% of the global 

oil consumption. Furthermore, this manufacturing industry accounts for the usage of 42% off all 

electricity worldwide (Palcic, Pons, Bikfalvi, Llach, & Buchmeister, 2013). The supply, use and disposal 

of these resources and energy causes environmental impact, and in order to reduce their 

environmental impact, firms can try to reduce their need for energy and resources. This means that 

investing in resource- and energy-saving techniques to reduce environmental impact is an important 

part of the CSR-policy of manufacturing firms. In the literature, Corporate Environmental Responsibility 

(CER) is defined as the environmental aspect of CSR (Dahlsrud, 2008), and this definition is also used 

in this thesis. This means that adopting resource- and energy-saving technologies is seen as a CSR-

practice. Examples of these techniques are: more efficient technologies, recovery of energy in the 

same process, use of energy waste in different processes, or by increased energy conversion efficiency 

(Palcic et al., 2013). It is also possible to develop and introduce products that cause lower 

environmental impact (prƻŘǳŎǘ ƛƴƴƻǾŀǘƛƻƴύΣ ōǳǘ ǘƘŀǘΩǎ ƻǳǘǎƛŘŜ ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘƛǎ ǘƘŜǎƛǎΤ ǘƘƛǎ ǊŜǎŜŀǊŎƘ ƛǎ 

about reducing environmental impact via process innovation. A process innovation is defined by the 
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OECD (2005) as the implementation of a new or significantly improved production or delivery method. 

This includes significant changes in techniques, equipment and/or software. 

2.21 Energy efficiency paradox 
Research shows that investments in resource- and energy-saving technologies are not very risky, 

because the cost reductions associated with the investment are fairly well foreseeable, and have a 

relative high return on investments (Stephen J. DeCanio, 1993; Jaffe & Stavins, 1994; Lovins & Lovins, 

1991). This means that from the economic rationale, these projects are very attractive. In spite of this 

evidence, however, research has empirically recorded the fact that firms do not make these 

ƛƴǾŜǎǘƳŜƴǘǎΦ ¢ƘŜǎŜ ŎƻƴŦƭƛŎǘƛƴƎ ŦƛƴŘƛƴƎǎ ŀǊŜ ƴŀƳŜŘ ΨŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ŎŀǇΩ (Jaffe & Stavins, 1994) or 

energy efficiency paradox (Kounetas & Tsekouras, 2008) in the literature This paradox is a widely 

studied phenomenaΣ ǇǊƻōŀōƭȅ ōŜŎŀǳǎŜ ƛǘΩǎ ǎƻ ŎƻǳƴǘŜǊƛƴǘǳƛǘƛǾŜ. Different authors describe the paradox 

in a different way. One way to describe it is that financial benefits of investing in energy efficiency are 

not automatically observed and realized by the firms because of organizational, control, and 

coordination problems (Porter & Vanderlinde, 1995). Others describe the energy efficiency paradox as 

the case in which firms, presumed to behave rationally and to be economically efficient, do not 

undertake capital investment projects on energy efficiency technologies, although they are preferable 

in terms of profitability and risk to other non-related to energy efficiency technology projects 

(Kounetas & Tsekouras, 2008).  

Different authors introduce different factors that explain the energy efficiency paradox, varying from 

market failures such as market structure of information problems (H. L. de Groot, Mulder, & van Soest, 

2003; Hannan & McDowell, 1984), wider economic arguments, such as demand uncertainty and taxes 

(Faria, Fenn, & Bruce, 2002; Jung, Krutilla, & Boyd, 1996), firms-specific variables such as firm size or 

the scarcity of managerial time (Antonelli & Tahar, 1990; De Almeida, 1998) or technology-specific 

factors, such as relative advantage or comparability (Van Soest & Bulte, 2001). This research studies 

the investment behavior of firms in a systematic way from the point of view of an investing company. 

2.2 Firm behavior 

In general, the behavior of firms can be explained by three factors: strategy, structure and environment 

(Chandler, 1962; Lawrence & Lorsch, 1967; Lenz, 1980). According to Daft et al. (2010), these three 

factors are defined as follows: 

- Strategy: a plan for interacting with the competitive environments to achieve organizational 

goals. 

- Structure: an enduring configuration of tasks and activities. 
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- Environment: all elements that exist outside the boundary of the organization and have the 

potential to affect all or part of the organization. 

To formulate it differently: firms have certain behavior because they are willing to (strategy), able to 

(structure) or forced to (environment). This thesis investigates which of these factors in the business 

administration influence managerial and entrepreneurial behavior in the field of sustainable 

management. In the following part, each of these three factors is introduced, the literature is discussed 

and several hypotheses are formulated. 

2.3 Organizational strategy 

There are large differences between firms in terms of strategy. In his famous paper on strategy and 

ǎǘǊǳŎǘǳǊŜΣ /ƘŀƴŘƭŜǊ ŘŜŦƛƴŜǎ ǎǘǊŀǘŜƎȅ ŀǎ άǘƘŜ ǇƭŀƴƴƛƴƎ ŀƴŘ ŎŀǊǊȅƛƴƎ ƻǳǘ ƻŦ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ƎǊƻǿǘƘέ 

(Chandler, 1962). Somewhat more recently, Daft et al. (2010) defined strategy as Ψŀ Ǉƭŀƴ ŦƻǊ ƛƴǘŜǊŀŎǘƛƴƎ 

ǿƛǘƘ ǘƘŜ ŎƻƳǇŜǘƛǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘǎ ǘƻ ŀŎƘƛŜǾŜ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ƎƻŀƭǎΩΦ {ƻ ŎƭŜŀǊƭȅΣ ŀ ǎǘǊŀǘŜƎȅ ǎƘƻǳƭŘ ƘŀǾŜ 

at least two fundamental parts: a plan and a goal or objective. The ultimate objective for firms is to 

perform better than their competitors in order to gain competitive advantage. According to Porter, 

competitive advantage grows fundamentally out of the value a firm is able to create for its buyers that 

exceeds ǘƘŜ ŦƛǊƳΩǎ Ŏƻǎǘ ƻŦ ŎǊŜŀǘƛƴƎ ƛǘ (Porter, 1985). According to Porter, competitive advantage can 

come from product price (costs) or differentiation. Other attributes that are mentioned in the 

literature are product quality, service quality, innovativeness, closeness to the customer and delivery 

time (H. Ma, 2000)Σ ōǳǘ ƛǘ Ŏŀƴ ōŜ ŀǊƎǳŜŘ ǘƘŀǘ ǘƘŜǎŜ ŀǘǘǊƛōǳǘŜǎ ŀǊŜ ŀƭƭ ŜȄŀƳǇƭŜǎ ƻŦ ŀ ΨŘƛŦŦŜǊŜƴǘƛŀǘƛƻƴΩ-

strategy. 

Since CSR is increasingly gaining attention and importance, an increasing number of companies 

developed a CSR-strategy (Buckley et al., 2017). However, firms can have varying objectives with such 

a CSR-strategy. Although some scholars argue that companies have the moral duty to develop a CSR-

policy (Handy, 2002), in practice the main objective for companies to develop a CSR-strategy is 

economic (Lougee & Wallace, 2008). This means that a CSR-strategy is developed in order to gain 

competitive advantage by scoring better than competitors on one of the above mentioned attributes. 

Porter (1985) uses two main sources of competitive advantage: low costs and differentiation; these 

two sources will also be used in this thesis. The main way to differentiate via investment in resource- 

and energy-saving technologies is by improving corporate reputation and thereby becoming a more 

attractive partner for supplier/ customers/ employees. So the two strategic factors which are used are: 

differentiation through improving reputation and reducing costs. 
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2.31 Differentiation through improving reputation 

A prominent objective for firms to invest in CSR is that CSR might increase corporate reputation, which 

might make the company more attractive to employees, customers and other supply chain partners. 

These strategic objectives, in the end, might increase the profitability of the firm. Empirical evidence 

has indeed shown that customers increasingly pay attention to CSR and that CSR increases customer 

satisfaction and firm reputation (Mulki & Jaramillo, 2011; Saeidi, Sofian, Saeidi, Saeidi, & Saaeidi, 2015; 

Walsh & Beatty, 2007). An online survey under 507 current full-time employees working in large-sized 

companies in the United States even found that CSR-practices were positively related to employee 

satisfaction and the attractiveness of the firm for employees (Lee, 2020). So clearly, companies can 

invest in CSR in order to become a more attractive partner. It can be expected that companies who 

invest in CSR to enhance their reputation, will be very proactive in investing in resource- and energy-

ǎŀǾƛƴƎ ǘŜŎƘƴƛǉǳŜǎΦ !ƭǘƘƻǳƎƘ ǎƻƳŜ ǊŜǎŜŀǊŎƘŜǊǎ ŘƛŘƴΩǘ ŦƻǳƴŘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘ ƻŦ ŎǳǎǘƻƳŜǊ ŘŜƳŀƴŘ 

on the adoption of energy-saving techniques (Arvanitis & Ley, 2013), most of the research (Weng & 

Lin, 2011) found that companies indeed adopt green technologies to better serve customer wishes. 

H1: Firms that adopt CSR-policies to improve reputation, will comparatively invest more in 

resource- and energy-saving technologies than other companies. 

2.32 Reducing costs 

Another objective for firms to invest in CSR and more specifically in resource- and energy-saving 

technologies is reducing costs. The logic here is quite simple: a company should invest to adopt these 

techniques, but after the adoption, less energy and resources are needed, which means that costs are 

saved and the investment pays off (Porter & Vanderlinde, 1995). Although one article, drawing upon a 

database of 27 European countries, Triguero, Moreno-Mondejar, and Davia (2013) found not a 

significant correlation between resource costs and investments in efficiency, most of the articles do 

find a (strong) correlation. Evaluating research from the past 15 years, Hart and Dowell (2010) conclude 

that there is strong emǇƛǊƛŎŀƭ ŜǾƛŘŜƴŎŜ ŦƻǊ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ΨǇƻƭƭǳǘƛƻƴ ǇǊŜǾŜƴǘƛƻƴΣ ǿƘƛŎƘ ǎŜŜƪǎ ǘƻ ǇǊŜǾŜƴǘ 

waste and emissions όΧύ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƭƻǿŜǊ ŎƻǎǘǎΩΦ ¢ƘŜȅ ŀƭǎƻ ƳŜƴǘƛƻƴ ǎŜǾŜǊŀƭ ǿŀȅǎ ƛƴ ǿƘƛŎƘ 

pollution prevention can reduce costs, for example, removing pollutants from the production process 

can increase efficiency by (a) reducing the inputs required, (b) simplifying the process, and (c) reducing 

compliance and liability costs. 

(Johansson, 2015) found that reducing costs was the main objective for Swedish steel companies to 

invest in energy efficiency and Pons et al. (2013) found the same for Spanish and Slovenian 

manufacturing companies. Based on a survey of 105 plants in nine developing countries Luken and Van 

Rompaey (2008) conclude that the price of the resource is an important factor for the investment 
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decision of the companies. Therefore, it can be expected that reducing costs is a very strong incentive 

for companies to invest in resource- and energy-saving techniques. 

H2: Firms that adopt CSR-policies to reduce costs, will comparatively invest more in resource-

and energy-saving technologies than other companies. 

2.33 Other reasons 

Firms might have ideological reasons to invest in a CSR policy. For example: reducing greenhouse 

gasses. But although the fact that this reason is often mentioned, research shows that the main 

objective for companies to develop a CSR-strategy is economic (Demirel & Kesidou, 2011; Lougee & 

Wallace, 2008). Another reason might be reduce the dependence on fossil fuels and other resources. 

This is especially true for investments in renewable energy, by which a company creates its own energy 

supply. However, the Dutch energy system is and will be highly reliable, with close to zero malfunctions 

(NetbeheerNederland, 2020). Therefore, it can be expected that these sǘǊŀǘŜƎƛŎ ƻōƧŜŎǘƛǾŜǎ ŘƻƴΩǘ Ǉƭŀȅ 

an important role in determining how much companies invest in resource- and energy-saving 

techniques. 

2.4 Organizational structure 

Firms differ in terms of structure. According to Daft et al. (2010) organizational structure indicates an 

enduring configuration of tasks and activities. It has two main dimensions. Firstly the framework or the 

formal configuration of roles and procedures. Secondly, the pattern of interaction processes among 

members which is the informal structure of the organization. The second dimension is more difficult 

to study; however it is likely that the two dimensions are highly correlated. After all, the roles and 

procedures shape the way members interact with each other (Skivington & Daft, 1991). The formal 

configuration of tasks can be described in several ways, using aspects like structure, coordination and 

power (Gebauer, Fischer, & Fleisch, 2010). Organizational structure can thus enhance or hinder the 

adoption of resource- and energy-saving technologies (Tan, 2009; Zhang et al., 2018). In this thesis, 

three aspects of the formal configuration of the roles and procedures of the firm are used: firm size, 

openness and centralization. 

2.41 Firm size  

Empirical evidence shows that large firms are better able to recognize and realize the potential benefits 

of increased efficiency (Eckard, 1990)Φ tŀǊǘƭȅΣ ǘƘƛǎ ƛǎ ŘǳŜ ǘƻ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƛƴ ƭŀǊƎŜ ŦƛǊƳǎΣ ǘƘŜǊŜΩǎ ƻŦǘŜƴ ŀƴ 

employee responsible for identifying potential efficiency gains. Another part can be explained by the 

fact that large firms have better access to investors. Therefore, it can be expected that small firms 

suffer more from the energy efficiency paradox and will invest less in energy- and resource-saving 

technologies. Maynard and Shortle (2001) proposed another reason for the hypothesis that large firms 
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invest more in CSR: they are more visible and so the pressure to invest in CSR of the public on large 

firms is larger. Surprisingly however, they found a negative result between firm size and adoption of 

energy-saving techniques, which was mainly due to one outlier. However, the study done by Arvanitis 

and Ley (2013), showed with data from 2324 Swiss companies that the adoption of energy efficiency 

technologies was positively related to firm size. Therefore, it can be expected that large firms will invest 

more in resource- and energy-saving. In other words: they will not only invest more in absolute terms 

όǿƘƛŎƘ ƛǎ ƭƻƎƛŎŀƭ ŀƴŘ ŘƻŜǎƴΩǘ ƛƳǇƭȅ ŀƴ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ƎŀǇύΣ ōǳǘ ǘƘŜȅ ǿƛƭƭ ŀƭǎƻ ŀŘƻǇǘ ŀ ǿƛŘŜǊ ǊŀƴƎŜ ƻŦ 

technologies. 

Hypothesis 3: Large firms will invest comparatively more in resource- and energy-saving 

technologies than small firms. 

2.42 Openness  

Openness is defined as ΨŦƛǊƳǎϥ ǳǎŜ ƻŦ ŜȄǘŜǊƴŀƭ ǎƻǳǊŎŜǎ ōȅΣ ŦƻǊ ƛƴǎǘŀƴŎŜΣ ŎƻƭƭŀōƻǊŀǘƛƴƎ ǿƛǘƘ ƻǘƘŜǊ 

ŎƻƳǇŀƴƛŜǎΣ ƛƴǎǘƛǘǳǘƛƻƴǎ ƻǊ ǇŜǊǎƻƴǎΩ (Drechsler & Natter, 2012). Open firms therefore invest more 

(time, effort and money) in collaboration with other companies. Supply-chain collaboration exists 

when firms jointly plan and perform actions (Simatupang Togar & Sridharan, 2002; Stank, Keller, & 

Daugherty, 2001) and can improve the performance of firms in different ways. Firms in the supply 

chain collaborate by sharing information and resources and making collaborative efforts to reduce 

risks (S. Min et al., 2005). Furthermore, various problems such as new-product development, logistics, 

and marketing can be more easily solved by making cooperative decisions (Simatupang Togar & 

Sridharan, 2002).  

All these collaboration activities may enhance the ability of firms and supply chains to identify and 

realize energy efficiency gains. This hypothesis is confirmed by a study under more than 200 

pharmaceutical companies, which shows that supply chain collaboration increased the sustainable 

performance of the companies (Changjoon & Byoung-Chun, 2020). The study of Wu (2013) with 

questionnaire data from 211 Taiwanese, information technology (IT) manufacturers also confirms the 

hypothesis. Wu found that supplier, customer and internal integration enhance both green product 

and process innovations. A study of Wagner (2007) on German manufacturers however found that 

ŎƻƻǇŜǊŀǘƛƻƴ ǿƛǘƘ ƻǘƘŜǊ ŀŎǘƻǊǎ ŘƻŜǎƴΩǘ ƛƴŎǊŜŀǎŜ ǘƘŜ ŀŘƻǇǘƛƻƴ ƻŦ ƎǊŜŜƴ ǘŜŎƘƴƻƭƻƎƛŜǎ ōȅ ŘŜŦƛƴƛǘƛƻƴΦ 

Cooperating with predominantly environmentally concerned stakeholders increased the likelihood of 

ƛƴǾŜǎǘƛƴƎ ƛƴ ƎǊŜŜƴ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ǿƘƛƭŜ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ ƻǘƘŜǊ ΨƴŜǳǘǊŀƭΩ ǎǘŀƪŜƘƻƭŘŜǊǎ ŘŜŎǊŜŀǎŜŘ ǘƘƛǎ 

likelihood. But overall, collaborating firms are better at observing energy efficiency gains because of 

increased access to knowledge and information and better at finding and implementing the right 
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technologies. So it is expected that a positive relationship exists between openness and the adoption 

of sustainable technologies. 

Hypothesis 4: Open firms will invest comparatively more in resource- and energy -saving 

technologies than closed firms. 

2.43 Centralization 

Centralization is one of the most studied dimensions of firm structure (Rapert & Wren, 1998). It refers 

to the extent to which decision-making power is concentrated at the top levels of the organization 

(Caruana, Morris, & Vella, 1998). Centralization is negative for organizational effectiveness (Zheng et 

al., 2010). A decentralized structure encourages communication and common employees can share 

and implement their ideas. These ideas are based on the work experiences of the employees and will 

therefore be of practical use for the company (Burns, 1961). Employees are an effective resources in 

the innovation process, because they have the skills, experience based-knowledge, up-date 

information and are in close contact with materials, customers and the market (Høyrup, 2010).   

Ordinary employees such as shop-floor workers, professionals and middle-managers have the 

creativity, networks and knowledge while management decisions on innovation are often highly 

bounded (Kesting & Ulhøi, 2010). It is likely that this will also hold for the adoption of energy- and 

resource-saving techniques. If employees get more freedom in their work and are more involved in 

the decision making process of the company, they will more proactively think about ideas to use less 

energy and resources. And they will also have the chance to put these ideas forward and implement 

them. So, in firms with a decentralized structure, employees have the chance to invent ideas of 

reducing the need for energy or resources, which will enhance the adoption of these techniques. 

Although there is strong evidence for the effect of decentralization on innovation in general, there is 

still relative little evidence of it on CSR-practices. 

Hypothesis 5: Firms with a decentralized structure will invest comparatively more in resource- 

and energy-saving technologies than firms with a centralized structure. 

2.5 Environmental factors 

In the literature, a debate is going on about how to define the environment. Baron (2006) defines it as 

the social, political and legal arrangements that structure interactions outside of, but in conjunction 

with, markets and contracts. According to him, the nonmarket environment encompasses those 

interactions between the firm and individuals, interest groups, government entities and the public that 

are intermediated not by markets but by public and private institutions. So, in this definition, 

environment is about the nonmarket part of the environment.  
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However, also other definitions exist. Daft et al. (2010) ŘŜŦƛƴŜǎ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀǎ Ψŀƭƭ ŜƭŜƳents that 

exist outside the boundary of the organization and have the potential to affect all or part of the 

ƻǊƎŀƴƛȊŀǘƛƻƴΩΦ ¢Ƙƛǎ ŘŜŦƛƴƛǘƛƻƴ ƛǎ ƳƻǊŜ ǳǎŜŦǳƭ ǿƛǘƘƛƴ ǘƘŜ ǎǘǊŀǘŜƎȅ-structure-environment framework that 

is used in this thesis. In this definition, everything outside the company is considered to be 

environment, including customers, supply chain partners, government, the media and the public. The 

influence of the environment on organizational behavior is well established in literature (Greenwood, 

Suddaby, & Hinings, 2002; Scott, 2001). When a company invests in resource- and energy-saving 

technologies because of environmental factors, the company is more or less forced to do so. This 

contradicts with a strategic reason, because in that case the company voluntarily invests in these 

technologies. This thesis researches the impact of two main environmental factors: the impact of the 

position of the firm towards its end-consumer and the impact of the government. 

2.51 Supply chain position 

An important reason for firms to invest in a good CSR-policy is the idea that consumers punish 

companies that behave bad, and reward companies that behave well. However, it is likely that this 

effect will be larger for firms at the end of the supply chain who are directly selling to the customers 

than for firms at the beginning of the supply chain that are less visible and sell to other businesses. All 

kind of societal actors, like NGOs can also play an important role in this effect. Scandals, for example, 

mainly punish the more visible brand companies in the downstream end, of the supply chain (H. Min 

& Galle, 2001). So this means that firms at the end of the supply chain will have a larger incentive to 

invest in CSR. This idea is supported by evidence from a case study under 12 Taiwanese high-tech 

companies (Lo, 2014) and a survey under 284 European firms (Schmidt et al., 2017) who both found a 

positive relationship between a position down the supply chain and investments in green technologies. 

Hypothesis 6: Firms at the end of the supply chain will invest comparatively more in resource - 

and energy-saving technologies than firms more upstream the supply chain. 

2.52 Governmental policies 

Government policies can have an influence on the decision of companies to invest in CSR. In the 

Netherlands, for example, it is commanded by law to take energy efficiency measures that have a pay-

back period of less than five years (RVO, 2020). With such measures, companies have no choice than 

to invest in these techniques. An increasing number of studies shows that command-and-control 

measures of the government are a driving force of reducing environmental impact (Brunnermeier & 

Cohen, 2003; Horbach et al., 2012; Weng & Lin, 2011). Based on a survey of 105 plants in nine 

developing countries, (Luken & Van Rompaey, 2008) found this effect also to be significant. 
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However, it is questionable how large the investments of these companies are. Companies that invest 

only because of governmental policies, will adopt only the techniques that are required by law. So 

although governmental policies may have a positive effect on the adoption of green technologies, it 

may not provide such a strong initiative as more intrinsic motivations. There is some research on this 

topic that indeed found this effect. Mukherjee, Bird, and Duppati (2018) researched the effect of a law 

which made CSR mandatory for large Indian firms. ¢ƘŜȅ ŦƻǳƴŘ ǘƘŀǘ ΨǘƘŜ impact of the legislation has 

fallen short of expectations both in terms of the volume of CSR expenditure generated and the 

activities to which it has been directedΩΦ ! ŎƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ǘƘŜ United States, Sweden, India, and 

China of Batchenko and Dielini (2017) makes also clear that stringent, constraining CSR-policy from the 

ƎƻǾŜǊƴƳŜƴǘ ŘƻŜǎƴΩǘ ƴŜŎŜǎǎŀǊȅ lead to more investments in these policies, because companies that 

invested little in these policies in the past, will try to evade these rules or meet it with minimum effort. 

So although governmental policy may increase the investments in resource- and energy-saving 

technologies, it is likely that firms that are hit by this legislation will still do as little as possible. This 

ƳŜŀƴǎ ǘƘŀǘ ƛŦ ŎƻƳǇŀƴƛŜǎ ǊŜǇƻǊǘ ǘƘŜ ΨƎƻǾŜǊƴƳŜƴǘ ǇƻƭƛŎƛŜǎΩ ǘƻ ōŜ ǘƘŜ ǊŜŀǎƻƴ ƻŦ ǘƘŜƛǊ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ /{wΣ 

it is likely that they invested less in resource- and energy-saving technologies than companies that 

reported other reasons. 

Hypothesis 7: Firms that adopt CSR-policies because of governmental policies, will 

comparatively invest less in resource-and energy-saving technologies than other firms. 

2.6 Conceptualization 

The model presented aside, is a 

graphical representation of the 

hypotheses. The dependent 

ǾŀǊƛŀōƭŜ ƛǎ ΨƛƴǾŜǎǘƳŜƴǘǎ ƛƴ 

resource- and energy-saving 

ǘŜŎƘƴƻƭƻƎƛŜǎΩΦ ¢ƘŜ independent 

variables are grouped under the 

Ƴŀƛƴ ŎŀǘŜƎƻǊƛŜǎ ΨǎǘǊŀǘŜƎȅΩ 

(corporate reputation and 

ǊŜŘǳŎƛƴƎ ŎƻǎǘǎύΣ ΨǎǘǊǳŎǘǳǊŜΩ όŦƛǊƳ 

size, openness and hierarchy) 

ŀƴŘ ΨŜƴǾƛǊƻƴƳŜƴǘΩ όǎǳǇǇƭȅ ŎƘŀƛƴ 

position and government). This 

subdivision corresponds to the 

division which is presented in the literature description above.

Figure 1 Conceptual model 
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3. Methodology 

This chapter consists of several parts; first the mixed method for the analysis will be explained, 

secondly, the dependent and independent variables will be operationalized. Than the measures to 

enhance validity and reliability are explained and finally the ethical side of this research is explained. 

3.1 Research method 
The research question will be answered with a mixed method, which means that both qualitative and 

quantitative analyses are done. It is widely accepted that using a combination of research methods 

improves the quality of the research. Social phenomena are very complex and qualitative and 

quantitative methods can supplement each other when answering the research questions (Hair, Babin, 

& Anderson, 2014). 

First, a quantitative analysis is done, using SPSS. For this, Dutch data from the European Manufacturing 

Survey is used. The EMS is a survey that aims to map the innovativeness in the manufacturing industry 

(RadboudUniversity, 2020). For this research the survey of 2015 is used, which has been sent to all 

branches of manufacturing companies with more than 10 wzp. It is asked to be filled in by the branch 

manager, R&D-manager of production manager, but it is not controlled who actually filled it in. The 

EMS-survey dataset contains data from 177 Dutch manufacturing companies. The data will be analyzed 

with SPSS. First, a univariate analysis is done; for each variable the frequencies or the average, standard 

deviation, minimum score, maximum score, skewness and kurtosis is given. Secondly a bivariate 

analysis is done to check for any correlations between the independent variables. After these 

preparations, the actual multivariate analysis is done: a linear regression between the independent 

and dependent variables. The aim of this analysis is to test which effects are significant and how large 

these effects are. 

The second part of the research is a qualitative analysis, which aims to explain the findings of the 

quantitative analysis. This means that the questions that will be asked in the qualitative analysis, 

depend on the outcomes of the quantitative analysis. To give this insight, 5 interviews will be held with 

production- or R&D-managers of manufacturing companies. The companies should be different in 

terms of sector, size and position in the supply chain to get valuable results. The managers will be 

reached via my own network. In the interview, the different factors that are used in the quantitative 

analysis (how does this company score on this factor) and the CER-practices (which technologies are 

adopted will be discussed. After that, the dependent and independent variable will be connected. If, 

for example, the quantitative analysis shows that small companies adopt less technologies, these 

interviews can serve to clarify why this is the case: is it mainly the lack of resources or does the manager 

have no time to implement these technologies? 



19 
 

3.11 Operationalizing 
The operationalization of the several dependent and independent variables is presented in the table 

below. 

Table 1: Operationalization of the variables 

 Name Question* Min_score Max_score Measure 
level 

Question 
EMS 

Dependent Investments in 
E&RST 

Seven 
questions, 

different rates 

0 25 Ratio 8.1&8.2 

Independent Differentiation 
via reputation 

Inv. due to str. 
Reasons 

Adopt product 
to cust. wishes 

0 
 

1 

1 
 

6 

Nominal 
 

Ratio 

8.3 
 

2 

 Ideological Inv. due to 
reducing 

greenhouse 
gas 

0 1 Nominal 8.3 

 Cost reduction Inv. due to 
costs 

Product price 

0 
 

1 

1 
 

6 

Nominal 
 

Ratio 

8.3 
 

2 

 Own energy 
sources 

Inv. to 
increase own 

supply 

0 1 Nominal 8.3 

 Firm size # employees 0 қ Ratio 21 

 Openness Collaborations 0 6 Ratio 6.1 

 Hierarchy Organization 
of work 

0 9 Ratio 3 

 Supply chain 
position 

Delivering to 
whom? 

0 1 Nominal 1.3 

 Government Inv. due to 
gov. reasons 

0 1 Nominal 8.3 

Control Sector In which 
sector is 

company 

1 7 Nominal 1.2 

* The whole question is available in appendix 1. 

The table shows first the dependent variable which measures how many different kind of energy- and 

resource-saving technologies are adopted by the firm and how many upgrades are done on these 

technologies in recent years. The following rows are concerned with the four strategic reasons, which 

are measured by the reasons that companies gave to invest in resource- and energy-saving 

technologies. The reasons differentiation and costs are supplemented with a question about the 

strategic orientation of the firm. The firm size is measured by the number of employees, while the 

openness is operationalized with the number of functional areas on which a company collaborates 

with other firms. The hierarchy of the firm is operationalized by how the work in the firm is organized; 
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it is assumed that the more the work of employees is written down and prescribed by the 

management, the less freedom the employees have. So companies with more prescriptions written 

down are more hierarchical. The position in the supply chain is measured by the main customer of the 

firm and the IV government is operationalized by the question whether companies invest because of 

governmental policies. Finally, ǘƘŜ ŎƻƴǘǊƻƭ ǾŀǊƛŀōƭŜ ΨǎŜŎǘƻǊΩ ƛǎ ƳŜŀǎǳǊŜŘ ōȅ ǘƘŜ ǎŜŎǘƻǊ ƛƴ ǿƘƛŎƘ ǘƘŜ 

company is active.  

3.12 Control variable 
One control variable is used in this research, namely the sector in which the company is active. Sector 

cannot clearly be classified in either strategy, structure of environment. Therefore it is not included in 

a certain hypothesis. However, sectoral differences can have a significant impact on the green behavior 

of firms (H. J. Ma, Sun, Gao, & Gao, 2019). One of the main determinants is the energy-intensity of the 

industry (Bonilla, Coria, Mohlin, & Sterner, 2015; Löfgren, Wråke, Hagberg, & Roth, 2014). Therefore, 

this research distinguishes between the more energy-intensive metal, construction, chemical, 

machinery and electronic industries on the one hand, and less energy-intensive food and textile 

industries on the other hand (Mulder & Groot, 2011). 

3.2 Validity and reliability 

Several measures are undertaken in order to increase the reliability and validity. Validity is defined as 

the extent to which a measure or set of measures correctly represents the concept of studyτ the 

degree to which it is free from any systematic or nonrandom error. In other words: validity is concerned 

with how well the concept is defined by the measure(s) (Hair et al., 2014). For the quantitative part, 

several measures have been 

taken to enhance the validity. 

The asked questions are very 

detailed to increase the 

internal validity; trial surveys 

have been sent and 

international meetings are 

held with representatives of 

15 countries to discuss the 

formulation of the questions. 

These measures are taken to 

ensure that the survey really measures what is supposed to measure. To increase the external validity, 

certain measures are taken to increase the sample size (and therefore the generalizability): a free 

benchmark report is offered to participating companies and two reminders have been sent. These 

Table 2: Summary of measures to enhance validity and reliability 

 Quantitative Qualitative 

Internal validity Detailed questions 

Trial surveys 

Discussion meeting 

Questions based on 

quantitative research 

Follow-up questions 

External validity Free benchmark 

Two reminders 

Share conclusions 

Different firms 

Reliability Specified questions 

Objective data 

Use more 

indicators 

Transcribing interview 

Verification 

Specified questions 
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measures aim to make the dataset as representative as possible for the whole population of 

manufacturing firms.  

wŜƭƛŀōƛƭƛǘȅ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ΨŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ŀ ǾŀǊƛŀōƭŜ ƻǊ ǎŜǘ ƻŦ ǾŀǊƛŀōƭŜǎ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ƛƴ ǿƘŀǘ ƛǘ ƛǎ ƛƴǘŜƴŘŜŘ 

to measure. If multiple measurements are taken, the reliable measures will all be consistent in their 

valuesΩ (Hair et al., 2014). To strengthen the reliability, very specified and detailed questions are asked. 

The questions are not about opinions, but about objective data, like practices, facts, investments or 

performance indicators. This makes it likely that the outcomes are close to reality. In the 

operationalization, also measures are taken to improve the reliability: each construct consists of more 

indicators, which makes the constructs more reliable. 

For the qualitative part of the research, reliability and validity are also taken into account. The internal 

validity is ensured by developing the questions before the interviews are held. The questions are based 

on the literature study and the data analysis, which increases the validity. Follow-up questions will be 

asked to ensure that the question is really answered. External validity is ensured by offering the 

interviewees access to the main conclusions of this thesis (which will increase the willingness to 

participate) and interviewing firms with different characteristics. The interviews will be transcribed 

literally and sent back to the interviewee for verification in order to foster the reliability. Another way 

to ensure the reliability is by developing specified questions beforehand. 

3.3 Research ethics 
This final paragraph is associated with research ethics. Several measures are taken to ensure an ethical 

research: 

- Participants of the EMS-survey are informed about the research goal and the applications of 

the findings, which is explicitly stated at the beginning of the survey. The results of the survey 

are communicated to the participants in the form of a benchmark. 

- The outcomes of the survey are treated confidential. This means that companies get 100% 

anonymity. The same holds for the outcomes of the interviews. 

- The interviewees will be informed about the research goal and the possible applications before 

the interview. They have the right to withdraw from the research at any moment. The main 

findings of the research will be shared with the participating managers. 

- The interviewees and their companies will get anonymity if they want (this will be asked 

explicitly during the interview) and the data from the interviews will be treated confidential. 
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4. Results quantitative research 
The results chapter of this thesis consists of two sections. This first section (4.1) is concerned with the 

development of the several constructs based on the different indicators. The second section (4.2) 

includes the univariate and bivariate analysis in which the descriptive statistics, frequency tables, tests 

for outliers, tests for normality, and means, standard deviations and correlations are described. In the 

third section (4.3) the hypotheses of this research are tested through multiple regression analysis. This 

chapter finishes with some concluding remarks (4.4) 

4.1 Developing the dependent and independent constructs 
The first step is to develop the constructs or variables. The dependent variable and most independent 

variables are composed of more than one indicators. This means that for these variables, a formula 

must be developed to calculate the construct that represents those indicators.  

This has been done in Appendix 2. The table in this appendix shows which indicators are used to 

develop the dependent and independent variables. Both the dependent variable and the independent 

variables are constructed in such a way that they range from 0 to 1. The meaning of these values 0 and 

1 for are given for each vaǊƛŀōƭŜΦ ¢ƘŜ ǘŀōƭŜ ŀƭǎƻ ƎƛǾŜǎ ǘƘŜ ǾŀƭǳŜǎ ƻŦ /ǊƻƴōŀŎƘΩǎ ŀƭǇƘŀ ǿƘƛŎƘ ŀǊŜ 

calculated to assess the reliability of the constructs. When evaluating these numbers, it becomes clear 

that the reliability of some constructs is really bad. This holds especially for the strategic reasons to 

invest: price (0,395), reputation (0,316) and source diversity (0,184). One of the explanations for this 

might be that more companies have invested in energy than in heat, probably because less companies 

use heat than energy, an effect that is present in all the four strategic variables. A solution might be to 

use only energy as a measure, which is done for the four strategic variables (reputation, price, ideology 

and source diversity). 

Another effect is that there is only a low correlation 

between the competitive factors (price and 

customization) and the respective reasons to invest 

(price and reputation). In other words: it is not the case 

that price is the main reason to invest if price is an important factor for the competitive position of a 

firm and vice versa. The same holds for customization and reputation. So it is questionable whether 

the competitive factors and the reasons to invest can be merged into one variable. This weakens these 

two constructs. A solution is to remove the competitive factor from both constructs and use only the 

reasons to invest.  

For the dependent variable, the upgrades of the technologies and the renewable energy are removed 

ŦǊƻƳ ǘƘŜ ŎƻƴǎǘǊǳŎǘΣ ǿƘƛŎƘ ƛƳǇǊƻǾŜǎ ǘƘŜ /ǊƻƴōŀŎƘΩǎ ŀƭǇƘŀ ǘƻ лΣспуΦ For the variable hierarchy, only 

¢ŀōƭŜ оΥ /ǊƻƴōŀŎƘΩǎ ŀƭǇƘŀ 

Investments 0,648 

Openness 0,620 

Governmental legislation 0,677 
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ΨǎǘŀƴŘŀǊŘƛȊŜŘ ŀƴŘ ŘŜǘŀƛƭŜŘ ǿƻǊƪƛƴƎ ƛƴǎǘǊǳŎǘƛƻƴǎΩ ƛǎ ǳǎŜŘ ŀǎ ƳŜŀǎǳǊŜΦ This means that only three 

ŎƻƴǎǘǊǳŎǘǎ ǎǘƛƭƭ Ŏƻƴǎƛǎǘ ƻŦ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ǾŀǊƛŀōƭŜΤ ǘƘŜ /ǊƻƴōŀŎƘΩǎ ŀƭǇƘŀ ƻŦ ǘƘŜǎŜ ŎƻƴǎǘǊǳŎǘǎ ƛǎ ƎƛǾŜƴ ƛƴ 

table 3. 

4.2 Univariate and bivariate analysis 

4.21 Descriptive statistics  
In this paragraph, the descriptive statistics of each variable are given. Firstly, this is done for all the 

variables (or indicators) apart. In the second step, the descriptive statistics of the constructs are given. 

Most of the variables (indicators) used in this research are nominal variables. This ƳŜŀƴǎ ǘƘŀǘ ƛǘ ŘƻŜǎƴΩǘ 

make sense to calculate averages, standard deviations or skewness. These nominal variables are 

described with the absolute and relative frequencies in Appendix 3 and figure 2 below.  The only two 

ƳŜǘǊƛŎ ǾŀǊƛŀōƭŜǎ ŀǊŜ ŎƻƳǇŜǘƛǘƛǾŜ ŦŀŎǘƻǊǎ ΨŎǳǎǘƻƳƛȊŀǘƛƻƴΩ ŀƴŘ ΨǇǊƻŘǳŎǘ ǇǊƛŎŜΩΦ CƻǊ ǘƘŜǎŜ ǾŀǊƛŀōƭŜǎΣ ǘƘŜ 

average, standard deviation, minimum score, maximum score and skewness are calculated. This can 

also be seen in Appendix 3.  

The univariate analysis of the nominal variables makes clear that companies invested a lot in energy- 

and resource-saving technologies, especially in upgrading and switching off machines. A wide range of 

strategic reasons is mentioned, but reputation and costs are mentioned the most. The database 

contains mainly small- and medium-sized firms; only 4 (2%) of the firms has more than 250 employees. 

A lot of collaboration takes place, and the organizational concepts measuring hierarchy are widely 

adopted. A large portion of the companies deliver to industrial businesses, the other positions are 

underrepresented. Governmental legislation is an important reason to invest. 40 firms are active in 

the less energy-intensive sectors textile and food.  

The next step is to calculate the descriptive statistics for the dependent and independent variables 

(the constructs). For all these variables, the descriptive statistics are given in Appendix 4. For most 

variables, skewness and kurtosis are too high. This means that the variables are non-symmetric and 

have very large tails. In other words; the data is not normally distributed. However, this is an expected 

result since the indicators that are included in the constructs are mainly dichotomous variables.  

This descriptive statistics already give some information about the data. The analysis of these 

descriptive statistics shows that none of the companies adopted all the technologies and upgrades; 

the highest scoring company adopted only 80% of the technologies. On average, the companies 

adopted only 20% of the possible technologies. As in the previous univariate analysis, reputation and 

costs are mentioned the most as strategic reasons, but the other reasons are also mentioned relatively 

oft. Firm size is skewed to the left, which means that there are more small than large firms. Openness 

has an average of 0,4, which means that the average company collaborates on less than half of the 
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functional areas. The average value of hierarchy is way above .5, which shows that these measures are 

taken relatively often by the companies. Only 15% of the companies deliver to end-consumers, and 

about 50% of the companies invest because of governmental legislation. Finally, 20% of the companies 

is active in a relatively low energy intensive industry. 

Appendix 4 also contains the correlation matrix, which shows the correlations between the different 

variables. Some correlations between independent variables are significant, which might be 

problematic. Especially the different strategic reasons to invest have a high correlation with each 

other, an issue that will be discussed in chapter 6 to explain certain results. Also the structural factors 

(firm size, openness and hierarchy) are correlated with each other, although these correlations are not 

as high and significant as those of the strategic factors. However, as we will discuss later, the 

collinearity statistics are quite good for all variables, which means that no further adjustments are 

made to reduce the cƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ŎŜǊǘŀƛƴ L±ΩǎΦ 

 

Figure 2 Descriptive statistics 

Freq Rel. freq Openness (co-operation) Freq Rel. freq

Investement in R- &EST Puchasing 66 37%

Control system 11 6% Production 78 44%

Upgrade since 2012 7 4% Sales 68 38%

Control automation 16 9% Service 54 31%

Upgrade since 2012 4 2% R&D (customer/ suppliers) 66 37%

Recuperation of kin 41 23% R&D (researchers) 95 54%

Upgrade since 2012 23 13% R&D (others) 2 1%

Renewable energy 15 8%

Upgrade since 2012 7 4% Hierarchy (centralization)

Switching off machines 92 52% Method of 5S 76 43%

Upgrading existing machines 65 37% Standardize working inst 141 80%

Substitution of machines 46 26% Integration of tasks 133 75%

Position in supply chain (producing products for:)

Reasons to implement Freq Rel. freq End-consumer 28 16%

Reputation_energy 103 58% Industrial businesses 84 47%

Reputation_heat 51 29% Systems 9 5%

Prices_energy 105 59% Components 43 24%

Prices_heat 69 39% Contract 13 7%

CO2_energy 62 35% 177 100%

CO2_heat 41 23% Governmental pressure

Source div_energy 52 29% Legal reg_energy 100 56%

Source div_heat 21 12% Legal reg_heat 69 39%

Firm size (# employees)

<20 37 21% Sector Freq Rel. freq

20-49 74 42% Textile/ food 40 23%

50-99 43 24% Other sector 135 76%

100-249 19 11%

>250 4 2%

177 100%

Independent variables

Dependent variable Independent variables (continued)

Control variable
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4.22 Multivariate analysis 
Before conducting the multiple regression analysis, the dependent and independent variables have to 

be checked on the basis of four statistical assumptions that have to be met in order to ensure valid 

results. These assumptions are: linearity, normal distribution, homoscedasticity and independence of 

the error terms (Field, 2017). Additionally, multicollinearity is checked. The SPSS-outputs that are used 

when testing the assumptions, can be found in Appendix 5. 

The first assumption is that the residuals in the analysis are normally distributed. To check this 

assumption, a Kolmogorov-Smirnow test and a Shaprio-Wilk test are performed in order test this the 

hypothesis that the sampling distribution is normally distributed. A non-significant value (p>0,05) 

means that this assumption is met (Field, 2017). This test, which is included in Appendix 5, shows that 

the data is highly non-normally distributed. The P-P plot also shows that the standardized residuals 

ŘƻƴΩǘ ŘŜǾƛŀǘŜ ŦǊƻƳ ǘƘŜ ŘƛŀƎƻƴŀƭΦ The absence of clear pattern in the distribution of residuals in 

appendix 4 indicates no heteroscedasticity (cf Field, 2017).  

The second assumption concerns homoscedasticity, which means that the residuals of the 

ƛƴŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜǎ όL±Ωǎύ Ƴǳǎǘ ōŜ ǎǇǊŜŀŘ ŎƻƴǎǘŀƴǘΦ ¢ƻ ŎƘŜŎƪ ǘƘƛǎ ŀǎǎǳƳǇǘƛƻƴΣ ŀ ǎŎŀǘǘŜǊ Ǉƭƻǘ ōŜǘǿŜŜƴ 

ǊŜǎƛŘǳŀƭǎ ŀƴŘ ǘƘŜ L±Ωǎ ƛǎ ǳǎŜŘ (Field, 2017). The scatterplot is shown in Appendix 5 and shows no large 

pattern in the dots, which means that there is no homoscedasticity. 

The third assumption is about the linearity of ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ L±Ωǎ ŀƴŘ ǘƘŜ 5±Φ ¢Ƙƛǎ ƛǎ 

checked with a residual versus predicted plot, in which the data points must be symmetrically 

distributed around the line (Field, 2017).  The picture in the Appendix shows this plot. The dots are 

good grouped along the line, which means that the assumption of linearity is fulfilled. The scatterplot 

also shows no deviation from linearity. 

The final assumption, is about the independence of error terms ƻŦ ǘƘŜ L±ΩǎΦ CƻǊ ǘƘƛǎΣ ǘƘŜ ǘŀōƭŜ ƻŦ 

ΨǊŜǎƛŘǳŀƭǎ ǎǘŀǘƛǎǘƛŎǎΩ from the regression analysis is used, which must show a mean of 0 and a standard 

deviation of 1 for thŜ Ǌƻǿ ΨǎǘŀƴŘŀǊŘƛȊŜŘ ǇǊŜŘƛŎǘŜŘ ǾŀƭǳŜΩ (Field, 2017). This assumption is perfectly 

met, as shown in the Appendix: the standardized predicted value has a mean of 0 and a standard 

deviation of 1. The Durbin-Watson test is also close to 2, which means that this assumption is fulfilled. 

Not only these four assumptions, but also the multicollinearity is checked. Multicollinearity means that 

two or more constructs are very close related to each other (Field, 2017). We expect low correlations 

ōŜǘǿŜŜƴ ǘƘŜ L±ΩǎΤ ƘƛƎƘ ŎƻǊǊŜƭŀǘƛƻƴǎ ǿƛƭƭ ƘŀǊƳ ǘƘŜ ƳǳƭǘƛǇƭŜ ǊŜƎǊŜǎǎƛƻƴ ŀƴŀƭȅǎƛǎΦ ¢Ƙƛǎ ƛǎ ŎƘŜŎƪŜŘ ǿƛǘƘ ǘƘŜ 

Variance Inflation Factor (VIF), which must be as low as possible, but at least below 4. We can check 

ǘƘƛǎ ƛƴ ǘƘŜ Ψ/ƻŜŦŦƛŎƛŜƴǘǎΩ-matrix which is shown below. {ƛƴŎŜ ǘƘŜ ±LCΩǎ ŀǊŜ ŀƭƭ ōŜǘǿŜŜƴ м ŀƴŘ нΣ 

multicollinearity is clearly not a problem. 
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4.3 Testing hypotheses 

4.31 Overall model 
Since all assumptions are met, the hypotheses of this research can be tested with a regression model. 

The output of this multiple regression model is shown in the appendix and summarized in table 4.  

Table 4: Results regression analysis 

DV: Total investments b (SE) b (SE) 

Control variable Model A Model B 

1. Sector 0,068 (0,035)* 0,095 (0,039)** 

Independent variables   

Strategic factors   

2. Reputation  0,150 (0,034)***  

3. Price  0,135 (0,032)***  

4. Ideology  -0,027 (0,041) 

5. Source diversity  -0,061 (0,042) 

Structural factors   

6. Firm size  0,473 (0,084)***  

7. Openness  0,017 (0,060) 

8. Hierarchy  0,118 (0,041)**  

Environmental factors   

9. Supply chain position  -0,012 (0,045) 

10. Governmental legislation  -0,054 (0,038) 

Model information   

F-value 3,672* 8,616***  

F change 3,672* 8,036***  

Adjusted R2  0,015 0,306 

R2 change 0,021 0,291 

N 172 172 

Explanation: * p < ,1; ** p < ,05; *** p < ,01 

 



27 
 

The explanatory power of the overall model, measured by the adjusted R Square, is 0,306. This means 

that 30% of the variance in the data is explained with the model; a moderately good result and a large 

improvement compared to the model with only the control variable sector. The ANOVA-table shows 

that the model is a highly significant improvement compared the model with only the control variable 

ΨǎŜŎǘƻǊΩ, with a p-value of 0.000. Therefore, we can conclude that the overall model does add value 

and explains some variance. In other words: the strategic, structural and environmental factors explain 

to a certain extend why some firms invest more in resource- and energy-saving technologies and other 

firms less. Therefore, we can investigate and analyze the individual effects in the model. 

¢ƘŜ ŦƛǊǎǘ ƳƻŘŜƭ ƻƴƭȅ Ŏƻƴǘŀƛƴǎ ǘƘŜ ŎƻƴǘǊƻƭ ǾŀǊƛŀōƭŜ ΨǎŜŎǘƻǊΩΤ ōŀǎŜŘ ƻƴ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜΣ ƛǘ ǿŀǎ ŜȄǇŜŎǘŜŘ ǘƘŀǘ 

firms in the food and textile industry invest more than firms in other sectors. This is indeed the case; 

sector has a positively and significant impact on investments, although the p-value is only <0,10. The 

effect size is not that high in both the first (0,068) and the second (0,095ύ ƳƻŘŜƭΣ ōǳǘ ƛǘΩǎ ǇƻǎƛǘƛǾŜ ŀnd 

that means that firms in the food or textile industry invest more than companies in other sectors. 

4.32 Hypotheses about strategy 
According to the literature, differentiation from competitors by improving the reputation of the firm 

is a prominent objective for firms to invest in sustainability. Therefore, the first hypothesis stated that 

firms that adopt CSR-policies to improve reputation, will comparatively invest more in resource- and 

energy-saving technologies than companies that have other reasons.  

The model (model B) found an effect of reputation as reason to invest on investments, although this 

effect is only significant with a p-value <0,05. The effect size is also relatively small: 0,08. This number 

should be interpreted in the following way: a firm that does invest because of reputation scores 0,08 

higher on the investments-ǎŎŀƭŜ ǘƘŀƴ ŀ ŦƛǊƳ ǿƘƻ ŘƻŜǎƴΩǘ όǿƘŜƴ ƻǘƘŜǊ L±Ωǎ ŀǊŜ ƪŜǇǘ ŎƻƴǎǘŀƴǘύΦ This way 

of thinking holds for all the effect sizes that are presented below: the effect size represents the effect 

on investments when the DV in case moves from the minimum score (0) to the maximum score (1), 

ǿƘŜƴ ŀƭƭ ƻǘƘŜǊ 5±Ωǎ ŀǊŜ ƪŜǇǘ ǘƘŜ ǎŀƳŜΦ  

Investing in resource- and energy-saving technologies means that the use of resources and energy and 

the associated costs are reduced. Therefore, reducing the cost price is often seen as a strong incentive 

to invest in green technologies. This is reflected in the second hypothesis that says that firms that 

adopt CSR-policies to reduce costs, will comparatively invest more in resource-and energy-saving 

technologies than other companies. This hypothesis is also confirmed in the model, because the effect 

ƻŦ ǘƘŜ L± ΨǇǊƛŎŜ ŀǎ ǊŜŀǎƻƴ ǘƻ ƛƴǾŜǎǘΩ ƛǎ ƘƛƎƘƭȅ ǎƛƎƴƛŦƛŎŀƴǘ όǇ-value <0,01). The effect size is also quit high: 

0,150. !ŦǘŜǊ ΨŦƛǊƳ ǎƛȊŜΩΣ ǘƘƛǎ ƛǎ ǘƘŜ ƭŀǊƎŜǎǘ ŜŦŦŜŎǘΦ ¢Ƙƛǎ strategic reason is also reported the most, 174 
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times in total. In other words: companies report price often as a reason to invest, and this reason 

moves them indeed very strong to invest more. 

The first two hypotheses both predict an effect of a strategic reason compared to other reasons. In 

other words: it is expected that other strategic reasons have a small or no effect on investments. These 

two other strategic reasons (ideology and source diversity as reason to invest) are both tested in the 

model. As expected, they turn out very insignificant and have a very small effect size. So although 

companies give these reasons quite oft in the survey, they do not increase the investments in resource- 

and energy-saving technologies.  

It becomes clear that the strategy of a firm has a significant impact on investments in resource- and 

energy-saving technologies. The strategic focus of a firm and the strategic reasons to invest in 

resource- and energy-saving technologies impact the amount of investments by a firm. Firms with the 

strategic reason to improve reputation and/ or decrease costs invest comparatively more than firms 

ǘƘŀǘ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜǎŜ ǊŜŀǎƻƴǎ ƻǊ ƘŀǾŜ ƻǘƘŜǊ ǊŜŀǎƻƴǎΦ 

4.33 Hypotheses about structure 
Many literature states that large firms are better able to observe the potential of energy efficiency 

within their firm and realize this potential. Therefore, large firms suffer less of the energy efficiency 

paradox than their smaller counter parts. This observation resulted in the third hypothesis, which says 

that large firms will invest comparatively more in resource- and energy-saving technologies than small 

firms. This hypothesis is confirmed very strong by the multiple regression model. Firm size is both 

highly significant (p-value <0,01) and has a very large effect size (0,473). This means that large firms 

invest indeed more in resource- and energy-saving technologies than small firms.  

According to the literature, more open firms are better in innovation in general, and in observing and 

realizing energy efficiency gains more specifically. Therefore, it is expected that open firms suffer less 

from the energy efficiency paradox. This expectation is reflected in the fourth hypothesis that stated 

that open firms will invest comparatively more in resource- and energy -saving technologies than 

closed firms. IƻǿŜǾŜǊΣ ǘƘƛǎ ƳƻŘŜƭ ŘƻŜǎƴΩǘ ŎƻƴŦƛǊƳ ǘƘƛǎ ŜȄǇŜŎǘŀǘƛƻƴΥ ǘhe degree of co-operation has a 

highly insignificant effect which is also very small. This means that it is not proven that firms that co-

operate on more levels (and are therefore more open), invest more in resource- and energy-saving 

technologies.  

Employees have often good ideas about how to improve efficiency and how to reduce energy and 

resource need. Therefore, less hierarchical firms might be better at identifying and realizing energy 

efficiency gains. The fifth hypothesis is about this degree of hierarchy: firms with a decentralized 

structure will invest comparatively more in resource- and energy-saving technologies than firms with 
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a centralized structure. This degree of hierarchy is significant (p-value <0,01) and has also a quit high 

effect size: 0,118Φ ¢ƘŜ ŜŦŦŜŎǘ ƘƻǿŜǾŜǊΣ ƛǎ ƻǇǇƻǎƛǘŜ ǘƻ ǘƘŜ ŜȄǇŜŎǘŜŘ ŜŦŦŜŎǘΦ 5ŜƎǊŜŜ ƻŦ ƘƛŜǊŀǊŎƘȅ ŘƻŜǎƴΩǘ 

decrease, but increase the investments in resource- and energy saving technologies. The discussion 

elaborates more on this unexpected result and proposes some explanations.  

After this analysis, it becomes clear that certain characteristics of the structure of a firm have a 

significant effect on investments in resource- and energy-saving technologies. Especially firm size, but 

also the ΨƘƛŜǊŀǊŎƘȅΩ impacts investments positively. This implies that certain firms are better at 

observing and realizing energy efficiency gains than other firms because they are able to (and not only 

because they are willing to). 

4.34 Hypotheses about environment 
NGOs and customers punish companies that behave bad/ unethical. However, there is reason to 

believe that the attention of ǎƻŎƛŜǘŀƭ ŀŎǘƻǊǎ ƛǎ ōƛŀǎŜŘ ǘƻǿŀǊŘǎ ΨǾƛǎƛōƭŜΩ ŦƛǊƳǎ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǎǳǇǇƭȅ 

chain. Therefore, the sixth hypothesis stated that firms at the end of the supply chain will invest 

comparatively more in resource - and energy-saving technologies than firms at the begin of the supply 

chain. However, this result is not confirmed by the model. The effect of the supply chain position is 

highly insignificant, with an effect size of almost 0 and a p-value of almost 1. This means that it is not 

proven that the position in the supply chain has an impact on the investments.  

Many firms adopt certain green technologies (only) because the government forces them to do so. It 

can be expected that firms that adopt green technologies with this reason, comply with the rules, but 

ŘƻƴΩǘ Řƻ ƳƻǊŜ ǘƘŀƴ ǘƘŀǘΤ ƛƴ ƻǘƘŜǊ ǿƻǊŘǎ ǘƘŜȅ Řƻ ǘƘŜ ōŀǊŜ ƳƛƴƛƳǳƳΦ ¢Ƙƛǎ ƛǎ ǊŜŦƭŜŎǘŜŘ ƛƴ ǘhe final 

hypothesis which says that firms that adopt CSR-policies because of governmental policies, will 

comparatively invest less in resource-and energy-saving technologies than companies that have other 

reasons. Governmental legislation does have a non-significant impact on investments (p-value >0,10), 

and a relative small, negative effect size of -0,54. Firms that invest because of governmental legislation 

comply with ǘƘŜ ǊǳƭŜǎΣ ōǳǘ ŘƻƴΩǘ Řƻ ƳƻǊŜ ǘƘŀƴ ǘƘŀǘΦ This finding is in line with the expectations of the 

hypothesis. 

Concluding: the environment does have some influence, but in this model, the influence of the 

environmental is relatively small. Firms that invest because of governmental legislation, invest as little 

as possible to comply with the rules, and no effect of supply chain position is found in this research. 

4.4 Concluding remarks 
The model of strategic, structural and environmental factors is able to explain significantly more of the 

differences between the investment behaviors of firms than the base model. Both the strategic 

reasons to invest and the structure of the firm seems to influence the amount of investments in 
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resource- and energy-saving technologies; the effect of the environmental factors seems to be smaller. 

However, a lot is still unclear. For example how certain relationships work, and why certain hypotheses 

are not confirmed by the multiple regression model. Therefore, interviews with managers from 

production firms are held and the results of this qualitative research are used to answer these 

questions. 

Table 5: Summary of results quantitative analysis 

H1 Firms that adopt CSR-policies to improve reputation, will comparatively invest more in 
resource- and energy-saving technologies than companies that have other reasons. 

Accepted 

H2 Firms that adopt CSR-policies to reduce costs, will comparatively invest more in 
resource-and energy-saving technologies than companies that have other reasons. 

Accepted 

H3 Large firms will invest comparatively more in resource- and energy-saving technologies 
than small firms. 

Accepted 

H4 Open firms will invest comparatively more in resource- and energy -saving technologies 
than closed firms. 

Rejected 

H5 Firms with a decentralized structure will invest comparatively more in resource- and 
energy-saving technologies than firms with a centralized structure. 

Rejected 

H6 Firms at the end of the supply chain will invest comparatively more in resource - and 
energy-saving technologies than firms at the begin of the supply chain. 

Rejected 

H7 Firms that adopt CSR-policies because of governmental policies, will comparatively 
invest less in resource-and energy-saving technologies than companies that have other 
reasons. 

Rejected 
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5. Results qualitative research 

This chapter discusses the qualitative analysis which consists of interviews. The structure of this 

paragraph is as follows: first, the questions of the interviews are developed based on the outcomes of 

the quantitative analysis. Secondly, the companies that are interviewed are introduced and finally, the 

outcomes of the interviews are used to answer the research question and the hypotheses. 

5.1 Developing questions 
As the methodology section stated, the questions for the interview are developed based on the 

outcomes of the quantitative analysis. The interviews are not only a way an sich to test the hypotheses, 

but also a way of explained (unexpected) results from the multiple regression model. In other words: 

most questions follow directly from the results of the quantitative analysis. Besides the hypotheses, 

the following questions will be answered with the interviews with the managers/ owners of the 

production companies: 

- In what technologies do companies invest?  

- Which reasons are most important to invest? Therefore, a ranking of the reasons must be 

made, instead of only naming them (as in the questionnaire). 

- Why do large companies invest more? Are they better able to recognize potential efficiency 

gains, or are they better as realizing them?  

- 5ƻ ǘƘŜ ƳŀƴŀƎŜǊǎ ŎƻƴŦƛǊƳ ǘƘŀǘ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ ƻǘƘŜǊ ŦƛǊƳǎ ŘƻŜǎƴΩǘ ƭŜŀŘ ǘƻ ƳƻǊŜ ƛƴǾŜǎǘƳŜƴǘs 

in energy efficiency? Why (not)? 

- Why does improved hierarchy lead to more investments? Are the investment decision mainly 

taken by the board, or do employees contribute to this decision making process? 

- Do companies feel the pressure from society/ customers to make the production more 

sustainable, or is it a direction they want to go? Is this pressure only present in the end of the 

supply chain? 

- What is the attitude of companies towards governmental policies? Is it perceived as a chance 

or an impediment?  

- Do managers overall think that their green behavior is mainly driven by strategic, structural or 

environmental factors? 

The aim of these questions is to clarify the relations that are found in the quantitative analysis. 

Therefore, follow-up questions are very important to really get insight in these relationships. These 

questions are further made concrete and translated in Dutch to form a good preparation for the 
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interview. These questions are available in Appendix 7. For the research, I contacted 10 companies 

ŦǊƻƳ Ƴȅ ƻǿƴ ƴŜǘǿƻǊƪΦ {ƻƳŜ ƻŦ ǘƘŜǎŜ ŎƻƳǇŀƴƛŜǎ ǿŜǊŜ ƴƻǘ ǿƛƭƭƛƴƎ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜΣ ōŜŎŀǳǎŜ ǘƘŜȅ ŘƛŘƴΩǘ 

ǎŜŜ ǘƘŜ ŀŘŘŜŘ ǾŀƭǳŜ ŦƻǊ ǘƘŜƳǎŜƭǾŜǎΣ ƻǊ ǘƘŜȅ ǿŜǊŜ ǘƻƻ ōǳǎȅ ƻǊ ǘƘŜȅ ŘƛŘƴΩǘ ƭƛƪŜ ŀƴ ƻƴƭƛƴŜ ƛƴǘŜǊǾƛŜǿ όǿƘƛŎƘ 

was necessary because of corona). At the end, 5 companies remained that were willing to participate. 

The interviews are held via Skype or other video call services because of the corona-virus and have the 

length of 30-45 minutes.  

5.2: Introducing companies 
In this section the companies that are interviewed are shortly introduced. The completely transcribed 

interviews are available in Appendix 8.  

5.21 Verbruggen Palletizing 
The first interview was with Verbruggen, a Dutch palletizing company. This company produces 

machines that palletize boxes, bags and crates. Other companies buy these machines because they 

ǘŀƪŜ ƻǾŜǊ ŀ ƭƻǘ ƻŦ ǿƻǊƪΦ ¢ƘŜ ŎƻƳǇŀƴȅ ƛǎ ǇǊƻǳŘ ǘƻ ōŜ ΨǘƘŜ ōŜǎǘ ƛƴ ǘƘŜ ǿƻǊƭŘΩ ŀǎ ǘƘŜ ƳŀƴŀƎŜǊǎ ǎǘŀǘŜǎ ƛǘΦ 

This high quality is mainly reflected in the software and the corresponding possibilities and the stability 

of the machinery. This high quality is also reflected in a higher price. The company has about 200 

employees. The production of components of the palletizing machines is mainly outsourced, but the 

fabrication of control panels and the assemblage is in the headquarter in Emmeloord. The interview 

was held with Erik Bruggink, the owner and director of Verbruggen. 

The company has invested a lot in an efficient production process. In the past 10 years, the lead times 

have been reduced from about 16 weeks to only 2-3 weeks; competitors have a lead time of 12 weeks. 

Although this change is not initiated because of sustainability reasons but because of strategic reasons, 

the consequence is that the energy use per unit product is reduced. Part of the efficient JIT-process is 

the collaboration with suppliers to efficiently manage the stock of the firm, including JIT-deliveries and 

minimizing packaging materials, which reduces the resource need. The main goal of this efficient 

production is short lead times (1) and a low cost price (2). The company also invested in the most 

efficient technologies, like LED-lightning and efficient machinery to reduce energy costs, but these are 

not major investments or more than competitors. 

5.22 Asphalt factory 
The second interview was with a Dutch asphalt factory in Bergen op Zoom. The factory has about 10 

employees and the shareholders of the factory are 3 Dutch contractors that construct roads; these 

shareholders are also the main customers. The main shareholder is BAM, a large Dutch contractor. In 

an asphalt factory, stone, sand and bitumium (lime) are produced on high temperatures into asphalt, 

which is then transported to the road that is constructed. The Netherlands has 35 asphalt factories, 

mostly in the hands of contractors. Asphalt factories in the Netherlands mainly compete on price, but 
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governments (which are the main end-customers of asphalt), increasingly value sustainability in the 

tenders. 

Dirk Jan Sloos, the manager of this asphalt factory, and the shareholders expect that sustainability will 

become increasingly important in the tenders. Therefore, they invested 600.000 euros in the adoption 

of a technology in which asphalt is not produced at 170, but at 110 degrees Celsius. With this 

technology, developed by the main shareholder of the factory, the gas use per ton asphalt reduces 

from 8 to 5 cubic meter. This is not only a large investment, but also quit rare: of the 35 asphalt 

factories in the Netherlands, only 8 use this technology. The factory also invested in a technology to 

recycle asphalt; around 50% of the produced asphalt comes from recycled materials; this percentage 

still increases. This technology, however, is not so rare; all asphalt factories in the Netherland adopt 

this technology. The application of this technology is mainly driven by cost consideration: the 

investments in this technology are paid back by lower resource costs.  

5.23 FME 
The third interview was with Robert van Beek, policy advisor at FME. FME is a business organization 

for the Dutch technological industry. It connects around 2.200 companies with the Dutch government 

(and the EU); it represents the companies towards the government via lobbying, but it also has a role 

in explaining governmental policy towards the technological companies. Mr. van Beek has climate- and 

energy-policy in his portfolio. The FME collaborates with other business organizations like VNO-NCW. 

The interview with the FME aimed to gain more insight in the investments in energy efficiency by 

technological companies. Why does this interview add value? The quantitative analysis can only search 

for correlations; the interviews are held to clarify how the relationships exactly work. However, these 

are very anecdotic and sometimes managers or owners of companies find it difficult to reflect on their 

own behavior. This interview therefore adds to the interviews with companies. The FME talks on behalf 

of companies and the policy advisor has lots of experience with the behavior of firms regarding 

investments in energy- and resource-saving technology. This means that this interview can produce 

helpful insights. 

5.24 Moduvision 
Moduvision is a Dutch high-tech company that is established in 1999 and has nowadays around 15 

employees. The company produces sub-assemblies of machines that analyze monsters of specific gas-

substances. They also develop robotics to prepare monsters for the actual analysis. The company is 

highly specialized in a niche-market within the larger market of the analysis of gas-substances. The 

company is still in the scale-up phase. Development of new, advanced products is very important, 

which is visible in the relative high investments in R&D (7 of 15 employees work in R&D). The company 

buys most components from other producers; only the assembly of the machines is in-house. Only 3 
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employees work on the production floor, which is only possible because of the highly automated, lean 

production method. The interview was held with Jan Willem Mol, owner and director of Moduvision. 

The in-house production is not very energy-intensive process; the company uses only 20.00 Kwh per 

year. But the company invested in ways to reduce the energy consumption. The office, built in 2010 

has energy efficient light and the roof is full of solar panels, which produce more than halve of the 

annual energy need of the company. The building is highly isolated and heated by 2 heat pumps (so, 

ǘƘŜ ŎƻƳǇŀƴȅ ŘƻŜǎƴΩǘ ǳǎŜ Ǝŀǎύ. This means that overall, the company invested relatively much 

compared to comparable companies, but at the same time a relative small percentage of the annual 

ǊŜǾŜƴǳŜǎ όǿƘƛŎƘ ƛǎ ōŜŎŀǳǎŜ ǘƘŜȅΩǊŜ ƴƻǘ ǾŜǊȅ ŜƴŜǊƎȅ ƛƴǘŜƴǎƛǾŜύΦ 

5.25 Firmx1 
The final interview was with Firmx Sluiskil, which is the largest of the 35 production locations of Firmx, 

a Norwegian company. Firmx Sluiskil is located in Zeeuws-Vlaanderen and has around 600 employees, 

and a turnover of between 700 million and 1 billion euros per year. It mainly produces fertilizer (just 

ƭƛƪŜ ƛǘΩǎ ƳƻǘƘŜǊ ŎƻƳǇŀƴȅύ, which is used in agriculture worldwide. The main raw material that is used 

for fertilizer is natural gas, which is splitted into carbon and hydrogen and then produced into fertilizer. 

The fertilizer market ƛǎ ŀƭƳƻǎǘ ŀ ΨǇŜǊŦŜŎǘ ŎƻƳǇŜǘƛǘƛƻƴΩ-ƳŀǊƪŜǘΣ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŀǘ ƛǘΩǎ ƘŀǊŘ ǘƻ 

differentiate from competitors based on product characteristics; the main competitive factor is 

product price (and therefore: costs). 70% of the costs of making fertilizer is the costs of natural gas 

(which is, again, mainly used as raw material); Firmx uses around 2 billion cubic meters natural gas per 

year (to compare: a Dutch household consumes on average 1400 cubic meters). So Firmx is one of the 

main polluters of CO2 in the Netherlands, and really in the spotlights of government, NGOs and the 

public. The interview was held with Jan Jansen, manager External Relations and Communication and 

Julia de Vries, communication expert. 

Firmx Sluiskil has invested a lot in energy efficiency and the reduction of CO2-emmissions in the last 

decades. Firstly they invested in a technique to reduce the emissions of nitrox oxide. Secondly, they 

invested in an Ureum-7 factory that uses CO2 and ammonia to produce Ad Blue and other products, 

so these elements are no longer wasted. In 2011 they built a new factory that worked on steam ΨwasteΩ 

of another factory onside instead of electricity; this improved energy efficiency with 25%. The residual 

heat of the factories of Firmx is delivered to a neighboring greenhouse horticulture area, and since 

recently Firmx ǳǎŜǎ ƘȅŘǊƻƎŜƴ ΨǿŀǎǘŜΩ ŦǊƻƳ 5ƻǿ /ƘŜƳƛŎŀƭΣ ŀƴƻǘƘŜǊ ŎƻƳǇŀƴȅ ƛƴ {ƭǳƛǎƪƛƭΦ hǾŜǊŀƭƭΣ Firmx 

has reduced CO2-emissions with 55% since 1990, while increasing production. Within the worldwide 

                                                           
1 Due to privacy issues and firm-specific information, this interview has been anonymized. Both the names of the 
interviewees and of the firm are fictitious. 
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benchmarks of ammonia-producing factories, they are amply within the 10% most energy- and 

resource-efficient factories. 

5.3 Analysis of the interviews 
The interviews with the managers and the business organization are analyzed using the hypotheses. 

For each hypothesis, the relevant citations from the interviews are discussed and certain conclusions 

are formulated. This section is not concerned with comparing the outcomes of the qualitative and 

quantitative research; this is done chapter 6. 

5.31 Strategic factors 
In the literature, differentiation from competitors by improving the reputation of the firm and reducing 

costs are prominent objectives for firms to invest in sustainability. Therefore, hypotheses 1 and 2 

stated that firms that adopt CSR-policies to improve reputation or to reduce costs, will comparatively 

invest more in resource- and energy-saving technologies than companies that have other reasons 

(source diversity or ideology). 

For the palletizing company Verbruggen, energy efficiency is a direct consequence of their strategy: an 

efficient process, short lead times and minimal stock. ά²Ƙŀǘ ƛǎ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘΣ ŀƴŘ ƻƴ ǿƘƛŎƘ ƻǳǊ 

company is grounded is the philosophy of Eliat Koltrad and that is flow, so reducing lead times. So that 

is a just-in-time process in which we have minimal stock and the building time is only 2-нΣр ǿŜŜƪέΦ ¢Ƙƛǎ 

is very little compared to other palletizing companies, who have a lead time of 10-13 weeks. This 

shorter lead time also reduces the energy use per unit of product in the assemblage. άMaximizing 

operational excellence makes in the end that we use not only less energy, but also less resources and 

have a lower cost price than our competitorsέ. So the strategic goal of Verbruggen is to shorten lead 

times in order to reduce production costs. Investments in technologies like led lightning are also mainly 

evaluated on the basis of the payback period.  

For the asphalt factory, the main reason to invest in the low-temperature asphalt technology is 

strategic: άwe think that the future lies there. You see right now a shift towards contracts that value 

innovative working. So higher recycling percentages and lower energy useέ. This is striking, because 

price is the most important competitive factor for an asphalt factory. In the quantitative part, we 

ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ǘƘŜǊŜ ǿŀǎƴΩǘ ŀ ƘƛƎƘ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ŎƻƳǇŜǘƛǘƛǾŜ ǇƻǎƛǘƛƻƴƛƴƎ ŀƴŘ ǎǘǊŀǘŜƎƛŎ ǊŜŀǎƻƴǎ 

to invest in green technologies; this is an example of a firm where that is indeed not the case. That 

ŘƻŜǎƴΩǘ ƳŜŀƴ ǘƘŀǘ Ŏƻǎǘ ǇǊƛŎŜ ǊŜŘǳŎǘƛƻƴ ƛǎƴΩǘ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ǘƘŜ ŦŀŎǘƻǊȅΤ ƛƴ ǘƘŜ ŜƴŘΣ ǘƘŜȅ ƘƻǇŜ ǘƘŀǘ ŘǳŜ 

to further developments and economies of scale, the cost price will drop towards the cost price of 

high-temperature asphalt. There is a clear cost incentive to apply the technology to recycle asphalt: 

although this process consumes some energy, the saved costs of raw materials are much larger.  
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According to the FME, the main reason for firms to invest in energy efficiency is to lower the cost price. 

Especially for energy intensive firms (for which energy costs may be 20-30% of the cost price), energy 

efficiency is a necessity. But also for other firms (for which energy costs account on average for 2-3% 

of the cost price), cost price reduction is a strong incentive. However, on the other side, the policy 

advisors mentions that the price reductions may not explain the differences between companies, 

because if the price of the investment is too high you can get a subsidy, lowering the pay-back period 

ǘƻ р ȅŜŀǊǎΦ {ƻ ƳŀȅōŜΣ ǘƘŜ Ŏƻǎǘ ƛƴŎŜƴǘƛǾŜ ƛǎƴΩǘ ǾŜǊȅ ŘƛŦŦŜǊŜƴǘ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ŦƛǊƳǎΦ ²ƘŜƴ ŀǎƪƛƴƎ ǘƘŜ ǇƻƭƛŎȅ 

advisor whether more ideological reasons for investing, like CO2-reduction, the policy advisor 

ǊŜǎǇƻƴŘŜŘ ǿƛǘƘΥ άLǘ ƛǎ definitely also ideology. I had last a report of a company that participated in the 

CO2-performance ladder and made an infographic of that, and published the numbers on their website 

and used it as a sales argument to their customer, and also to recruit personnel and for the 

conversation with their neighbors and the governmenǘέΦ {ƻ ŦƻǊ ǘƘŜ ǇƻƭƛŎȅ ŀŘǾƛǎƻǊΣ ǘƘŜ ƳƻǘƛǾŜ ΨƛŘŜƻƭƻƎȅΩ 

ǿŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ǊŜŀǎƻƴ ΨǊŜǇǳǘŀǘƛƻƴΩ, while these two reasons are segregated in this research. However, 

he saw this reputation/ ideology reason as a very strong argument to invest. The policy advisor 

highlights also the fact that investments in resource- and energy-saving technologies compete with 

ƻǘƘŜǊ ƛƴǾŜǎǘƳŜƴǘǎΥ άit is a continue struggle for the boards to decide from all the good goals they have, 

which to do first. And first importance will always be the continuity of the firm, customer satisfaction, 

innovation of the product, lowering cost pǊƛŎŜ ŀƴŘ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ƳŀǊƎƛƴǎέΦ So although certain 

investments in resource- and energy-saving technologies are profitable, they may be not done, 

because other projects are prioritized. 

For Moduvision, the relative high investments in resource- and energy-saving technologies comes forth 

from two main reasons: ideology and reputation. The directƻǊ ŜȄǇƭŀƛƴŜŘ ǘƘŀǘ ǘƘŜ ΨƳƻǎǘ ŘŜŎƛǎƛǾŜ ƛǎ 

ǎǳǊŜƭȅ ƛŘŜŀƭƛǎƳΩ ŀƴŘ άǿŜ ǘǊȅ ǘƻ Ǝƻ ŀƘŜŀŘ ƻŦ ǘƘŜ ƎǊƻǳǇ. όΧύ tǊƛǾŀǘŜƭȅ LΩƳ ŀƭǎƻ ōǳǎȅ ǿƛǘƘ ǘƘƛƴƎǎ ƭƛƪŜ ǘƘƛǎΦ 

The founder of this company, he is now retired, had the same vision. So it was in the genes of the 

owners, whiŎƘ ǇƭŀȅŜŘ ǎǳǊŜƭȅ ŀ ǊƻƭŜ ƛƴ ƛǘέΦ IƻǿŜǾŜǊΣ ǘƘŜ ƻǿƴŜǊ ƛƴǎǘŀƴǘƭȅ ŘƻǿƴǇƭŀȅŜŘ ǘƘƛǎ ōȅ ƴƻǘƛƴƎ ǘƘŀǘ 

the investments the company did where minor compared to the revenues of the company. In a more 

energy-intensive company, the investments will be higher, and there is less room for idealism. The 

second strategic reason to invest in these technologies was that this contributes to the modern, 

ƛƴƴƻǾŀǘƛǾŜ ƛƳŀƎŜ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΥ άǿŜ ǘǊȅ ǘƻ ǎŜƴŘ ƛǘ ƻǳǘ όΧύ ǿƘŜƴ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ƛǎ ǘƘŜǊŜ ōȅ ƻǳǘǎƛŘŜǊǎΣ 

ǘƘŀƴ ǿŜ ƳŜƴǘƛƻƴ ƛǘέΦ  

For Firmx, the cost price is the most important criteria to decide whether or not to innovate in a certain 

project, because the cost price is also the main competitive factor in the fertilizer-ǎŜŎǘƻǊΥ άƛǘ Ƴǳǎǘ ōŜ 

profitable. Simple as that, because we compete on the world market. όΧύ DŜƴŜǊŀƭƭȅ ǇǊƻƧŜŎǘs should 

Ǉŀȅ ōŀŎƪΣ ǿƛǘƘ ƻǊ ǿƛǘƘƻǳǘ ǎǳōǎƛŘƛŜǎΣ ǊŀǘƘŜǊ ǿƛǘƘƻǳǘέΦ IƻǿŜǾŜǊΣ ǘƘŜ ŦŀŎǘ ǘƘŀǘ Firmx Sluiskil is well ahead 
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in the transition is also value-ŘǊƛǾŜƴΥ άǿŜ ŀǊŜ ŀ bƻǊǿŜƎƛŀƴ ŎƻƳǇŀƴȅ ŀƴŘ {ŎŀƴŘƛƴŀǾƛŀƴ ŎƻǳƴǘǊƛŜǎ 

consider it important to be sustainable, especially when the government ƛǎ ǎƘŀǊŜƘƻƭŘŜǊ όΧύ Firmx has 

ƻŦ ŎƻǳǊǎŜ ǘƘŜ Ǝƻŀƭ ǘƻΣ ōŜǎƛŘŜǎ ōŜƛƴƎ ŎƭƛƳŀǘŜ ƴŜǳǘǊŀƭ ƛƴ нлрлΣ ŀƭǎƻ ƳŜŜǘ ǎƻƳŜ ƛƴǘŜǊƳŜŘƛŀǘŜ ƻōƧŜŎǘƛǾŜǎέΦ 

So the search for a sustainable course is value-driven, but the main criteria to implement sustainable 

technologies is the development of the cost price. 

Overall, we can conclude that strategic reasons play an important role in the decision of companies to 

invest in resource- and energy-saving technologies. Investing was a conscious choice for all the 

companies and they were well able to explain why they did so. Reducing production costs is the major 

strategic reason of investing in these technologies for Verbruggen, the asphalt factory and Firmx. For 

the last two, this is also caused by their relative energy-intensive production process. However, both 

companies have also another reason to invest: the asphalt factory also wants to meet the future needs 

of their customers better, and the search for sustainable technologies of Firmx is value driven. The 

policy advisor of the FME also sees cost reduction as the main strategic objectives of firms that invest 

in green technologies, but again: other reasons can also influence the behavior of companies, e.g. the 

improvement of the reputation. Moduvision is the main outlier, because there, the investments are 

mainly driven by the ideology of the owner(s), and costs and reputation are only secondary reasons. 

However, according to the owner, this is only because of the relative low energy use of the company. 

Source diversity is mentioned by none of the interviewees as reason to invest; maybe this is because 

this argument only holds for investments in renewable energy, and not for improved energy efficiency. 

Overall, the qualitative research confirms the outcomes of the quantitative research. 

5.32 Structural factors 
According to some studies, large firms are better able to observe and realize the potential of energy 

efficiency within their firm. Therefore, large firms suffer less of the energy efficiency paradox than 

there smaller counter parts. This observation resulted in the hypothesis that large firms will invest 

comparatively more in resource- and energy-saving technologies than small firms. According to the 

literature, open firms are better in innovation in general, and in observing and realizing energy 

efficiency gains more specifically. The second hypothesis concerning structure therefore states that 

open firms will invest comparatively more in resource- and energy -saving technologies than closed 

firms. ¢ƘŜ Ŧƛƴŀƭ ΨǎǘǊǳŎǘǳǊŀƭΩ ƘȅǇƻǘƘŜǎƛǎ ǎǘŀǘŜǎ ǘƘŀǘ ƳƻǊŜ ƘƛŜǊŀǊŎƘƛŎŀƭ ŦƛǊƳǎ ǿƛƭƭ ƛƴǾŜǎǘ ƭŜǎǎ ƛƴ ǊŜǎƻǳǊŎŜ- 

and energy-ǎŀǾƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎ ōŜŎŀǳǎŜ ƛƴ ǘƘŜǎŜ ŦƛǊƳǎ ŜƳǇƭƻȅŜŜǎ ǿƻƴΩǘ ŎƻƳŜ ǳǇ ǿƛǘƘ ƛŘŜŀǎ ǘƻ 

improve energy efficiency. 

The palletizing company is a confirmation of the first hypothesis: it has around 200 employees and is 

very aware of its energy- and resource use and is investing a lot in an efficient process, including 

minimizing energy use per unit of product. However, it is questionable whether this is because of the 
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size of the company, because the owner/ manager is the main driver of the investments in an efficient 

process. The company also collaborated with suppliers, in order to minimize stock and resource losses. 

IƻǿŜǾŜǊΣ ǘƘŀǘ ŘƛŘƴΩǘ ƭŜŀŘ ǘƻ ƳƻǊŜ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ ŎŜǊǘŀƛƴ ǘŜŎƘƴƻƭƻƎƛŜǎΦ 

The asphalt factory has only 10 employees, but invested a huge amount of money in the low-

temperature-asphalt, which contradicts the first hypothesis. This can be explained by the tight 

collaboration with BAM, its main shareholder and customer. It is difficult to classify this cooperation 

ŜƛǘƘŜǊ ǘƻ ǎǘǊǳŎǘǳǊŜ όōŜŎŀǳǎŜ ƛǘΩǎ ŀ ŎƻƭƭŀōƻǊŀǘƛƻƴύ ƻǊ ǘƻ ŜƴǾƛǊƻƴƳŜƴǘ όōŜŎŀǳǎŜ ƛǘΩǎ ǘƘŜ Ƴŀƛƴ ŎƻƳǇŜǘƛǘƻǊύΦ 

This contractor invested a lot in the development of this technology and enabled the factory to 

implement it. The manager made a comparison to Germany, where the connection between asphalt 

factories and contractors is much looser. This is one of the reasons why German asphalt factories have 

invested lŜǎǎ ƛƴ ǎǳǎǘŀƛƴŀōƭŜ ǇǊƻŘǳŎǘƛƻƴΥ άI think that in the Netherlands, we are further in the 

development of circular asphalt and low temperature asphalt than for example in Germany. [For us, 

PM], there is a clear drive of our mother companies behind the move to a circular societyέ. So, for this 

asphalt factory, the collaboration with its main customer on R&D was really beneficial for the 

investments in energy efficiency and helped to overcome the small size of the company. The adoption 

of the technology was initiated and implemented by the manager of the plant and BAM; the employees 

play only a minor role in this process. 

The policy director of the FME observed that the amount of investments in resource- and energy-

saving technologies was limited by something like Ψorganizational capacityΩ. Changing something in the 

ǇǊƻŘǳŎǘƛƻƴ ǇǊƻŎŜǎǎ Ŏƻǎǘǎ ƴƻǘ ƻƴƭȅ ƳƻƴŜȅΣ ōǳǘ ŀƭǎƻ ǘƛƳŜΣ ŜŦŦƻǊǘ ŀƴŘ ŜȄǇŜǊǘƛǎŜΦ /ƘŀƴƎŜ ǇǊƻŎŜǎǎŜǎ άǘŀƪŜ 

away a certain capacity in the company in terms of money and people that have to do that. Sometimes 

you need job work, some colleagues are needed, or third parties. That reduces the moments on which 

ǘƘƛǎ ǿƻǊƪ Ŏŀƴ ōŜ ŘƻƴŜέΦ ¢Ƙƛǎ ƘƻƭŘǎ ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ǎƳŀƭƭ ŎƻƳǇŀƴƛŜǎΣ ƛƴ ǿƘƛŎƘ ǘƘŜ ǿƘƻƭŜ ƳŀƴŀƎŜƳŜƴǘ ƛǎ 

done by the entrepreneur (and its partner); sometimes, the entrepreneur even works along. This highly 

limits the organizational capacity to observe and implement energy efficiency measures. In larger 

companies there are KAM-coordinators (responsible for quality, working conditions and environment), 

that often initiate project to save energy/ resources. Small companies, however, can also have 

ŀŘǾŀƴǘŀƎŜǎ ƻǾŜǊ ƭŀǊƎŜ ŎƻƳǇŀƴƛŜǎΥ άƭŀǊƎŜ ƛǎ ƴƻǘ ŀƭǿŀȅǎ ŀƴ ŀŘǾŀƴǘŀƎŜΦ ¢ƘŜǊŜ ŀƭǎƻ ŘƛǎŀŘǾŀƴǘŀƎŜǎ ǘƻ ǘƘŀǘΦ 

The decisiveness of such a company decreases. If an entrepreneur with 15 employees says: we paint 

ǘƘŜ ōǳƛƭŘƛƴƎ ƎǊŜŜƴΣ ōŜŎŀǳǎŜ ƘŜ ƭƛƪŜǎ ǘƘŀǘΣ ǘƘŀƴ ƛǘ ǿƛƭƭ ƘŀǇǇŜƴέΦ ¢ƘŜ ǇƻƭƛŎȅ ŘƛǊŜŎǘƻǊ ŀƎǊŜŜǎ ǘƘŀǘ 

companies are inspired by other companies to invest in certain techniques. However, companies can 

also be inspired by companies to which they have nog strong strategic ties, for example their 

neighbors, entrepreneurs they meet at business organizations like FME and examples on the website 

of the RVO. The policy advisor tells that also in hierarchical companies, the management often places 
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ǎƻƳŜǘƘƛƴƎ ƭƛƪŜ ŀƴ ƛŘŜŀ ōƻȄΣ ƛƴ ǿƘƛŎƘ ŜƳǇƭƻȅŜŜǎ Ŏŀƴ Ǉƻǎǘ ƎƻƻŘ ƛŘŜŀǎΥ άŜǾŜǊȅ ǎƳŀǊǘ ōƻǎǎ ƛƴǾƛǘŜǎ Ƙƛǎ 

ŜƳǇƭƻȅŜŜǎ ǘƻ ōǊƛƴƎ ƛŘŜŀǎ ǘƘŀǘ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ŎƻƳǇŀƴȅέΦ hƴ ǘƘŜ ƻǘƘŜǊ ǎƛŘŜΣ ƛƴ ƭŜǎǎ ƘƛŜǊŀǊŎƘƛŎŀƭ 

companies, still the board is very impƻǊǘŀƴǘΥ άƛǘ ǎǘŀƴŘǎ ƻǊ Ŧŀƭƭǎ ǿƛǘƘ ǘƘŜ ŀǘǘƛǘǳŘŜ ƻŦ ǘƘŜ ōƻŀǊŘΦ .ŜŎŀǳǎŜ 

ƛƴ ǘƘŜ ŜƴŘΣ ǘƘŜ ŘƛǊŜŎǘƻǊ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅ Ƙŀǎ ǘƻ ǎƛƎƴέΦ  

Moduvision is a small company, and the relative investments in resource- and energy-saving 

ǘŜŎƘƴƻƭƻƎƛŜǎ ŎŀƴΩǘ ōŜ ŜȄǇƭŀƛƴŜŘ ōȅ ǎǇŜŎƛŀƭ collaborations. Also, some employees are relatively critical 

towards the investments and only want to invest in projects with a low payback period. So the 

investments of Moduvision are difficult to explain with the hypotheses about structure. Maybe, the 

high-tech, innovative character of the firm can explain the relative easy observation and 

implementation of the sustainable technologies. 

Firmx has clearly the advantage of the large scale. This enables them to build a group of factories that 

uses the waste of each other as raw materials in order to minimize waste. Also, investments in 

resource- and energy-saving technologies pay back relatively quickly because of the large scale. The 

scale, and especially the energy-intensity of the company also reason for societal pressure to invest. 

IƻǿŜǾŜǊΣ ǘƘŜ ƳŀƴŀƎŜǊ ŀƭǎƻ Ǉǳǘǎ ǘƘŜ ƛƴƴƻǾŀǘƛǾŜ ǇƻǿŜǊ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅ ƛƴǘƻ ǇŜǊǎǇŜŎǘƛǾŜΥ άǘƘŜǊŜ ŀǊŜ нр 

man R&D onside at us, but they are mostly directed from Oslo (the headquarter of Firmx, PM), and 

partly they are busy with qualiǘȅ ŀƴŘ ǇǊƻŘǳŎǘ ƛƴƴƻǾŀǘƛƻƴǎ ŀƴŘ ƭŜǎǎ ǿƛǘƘ ǇǊƻŎŜǎǎ ƛƴƴƻǾŀǘƛƻƴǎέΦ Lƴ ƻǘƘŜǊ 

words: although Firmx Sluiskil is a large company, it has relatively little manpower to seek for and 

implement green technologies. The company invests a lot of effort in partnerships with other 

companies in order to reduce CO2-emmissions. Firstly, the company collaborates with small, 

innovative companies to explore the potential of new technologies. An example of this is the algae-

basin on the side, which cleans the wastewater of the company; this is a collaboration project with a 

university. They collaborate with Dow Chemicals, a neighboring company, who delivers their residual 

hydrogen to Firmx; another project is the delivery of rest heat and CO2 to a nearby located horticulture 

area. To implement all these technologies, Firmx needs to establish a tight collaboration with these 

companies and universities (the government is also involved, e.g. to change legislation). The 

development and implementation of sustainable technologies is mainly the job of R&D and 

management, so the involvement of ordinary employees is low. 

Overall, we can conclude that the relationship between size (in terms of amount of employees) is 

present in some companies (mainly Firmx, but also the policy advisor of the FME confirms an effect of 

firm size), but the two small companies in terms of employees (asphalt factory and Moduvision) both 

invested relatively much, which undermines the hypothesis. On the other side, Moduvision invested 

relatively much, but in absolute terms not. The high investments of the asphalt factory are explained 
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by its collaboration with BAM, but also for Firmx, collaboration is important for implementing 

sustainable technologies. For the other companies, howŜǾŜǊΣ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŘƻŜǎƴΩǘ Ǉƭŀȅ ŀ ƭŀǊƎŜ ǊƻƭŜ ƛƴ 

the investments in green technologies. It seems that the involvement of employees in the whole 

process of searching for and implementing resource- and energy-saving technologies is relatively small 

in all the interviewed companies. 

5.33 Environmental factors 
There are two hypotheses concerning the environment of the company. The first states that firms at 

the end of the supply chain will invest comparatively more in resource - and energy-saving technologies 

than firms at the begin of the supply chain, because these firms feel more pressure from customers 

ŀƴŘ bDhΩǎΦ ¢ƘŜ ǎŜŎƻƴŘ ǎǘŀǘŜǎ ǘƘŀǘ ŦƛǊƳǎ ǘƘŀǘ ƛƴǾŜǎǘ ōŜŎŀǳǎŜ ƻŦ ƎƻǾŜǊƴƳŜƴǘŀƭ ƭŜƎƛǎƭŀǘƛƻƴ will 

comparatively invest less than firms that invest because of other reasons. Because these firms will 

invest as little as possible to conform to the governmental legislation. 

The effects of the environment on the investments in energy efficiency by Verbruggen, the palletizing 

company, seem to be small. The shorter lead times etc. are really driven by the strategic goals of the 

company; governmental policy or other pressure from outside the company have only little influence 

on this policy. 

For the asphalt factory, there is a clear pressure from supply chain partners to invest in sustainable 

technologies. The main shareholder, BAM, and the government (main end-customer) increasingly 

demand sustainable production. This shows that societal pressure does not influence only companies 

at the end of the supply chain, but also the suppliers of these companies. For the asphalt factory, there 

is also a clear governmental pressure to move towards a more sustainable production. Not only is the 

ƎƻǾŜǊƴƳŜƴǘ ǘƘŜ Ƴŀƛƴ ŎǳǎǘƻƳŜǊ ƻŦ ŀǎǇƘŀƭǘΣ ōǳǘ ƎƻǾŜǊƴƳŜƴǘŀƭ ŀŎǘƛƻƴǎΣ ƭƛƪŜ ǘƘŜ 5ǳǘŎƘ ΨƪƭƛƳŀŀǘŀƪƪƻƻǊŘΩ 

and the European Green Deal and the ETS-system highly influence the activities of an asphalt plant and 

actually leave the management no choice than to keep innovating and investing in sustainability. 

The policy advisor of the FME confirms that the wishes of customers play an important role in the 

ŘŜŎƛǎƛƻƴ ǘƻ ƛƴǾŜǎǘΦ Lƴ ŦŀŎǘΣ ƘŜ ǎŜŜǎ ƛǘ ŀǎ ƻƴŜ ƻŦ ǘƘŜ ǘƘǊŜŜ ƳŀƧƻǊ ǊŜŀǎƻƴǎ ǘƻ ƛƴǾŜǎǘΥ άǘƘŜǊŜ ŀǊŜ ǘƘǊŜŜ ǘƘƛƴƎǎ 

[reasons to invest, PM] which you should distinguish: it should [because of governmental legislation, 

PM], companies see it themselves, or companies do it because their customer demands them to do 

ǎƻΦ ¢Ƙŀǘ ŀǊŜ ǘƘǊŜŜ ƳƻǘƛǾŜǎ ǘƘŀǘ ŀƭǿŀȅǎ ŎƻƳŜ ōŀŎƪ ōȅ ǿƘȅ ŎƻƳǇŀƴƛŜǎ Řƻ ŎŜǊǘŀƛƴ ǘƘƛƴƎǎέΦ IŜ ŀƭǎƻ 

confirms the fact that companies that invest (only) because of governmental legislation, will invest 

ƭŜǎǎΣ ŀƴŘ ŎƻƳǇŀǊŜǎ ƛǘ ǘƻ ǎǇƻǊǘƛƴƎΥ άƛŦ ȅƻǳǊ ƳƻǘƘŜǊ ǘŜƭƭǎ ȅƻǳ ǘƻ Řƻ ǎƻΣ ȅƻǳ ǘƘƛƴƪΥ ȅǳŎƪΗ .ǳǘ ƛŦ ŦǊƛŜƴŘǎ ŀǎƪΥ 

Ψwould you like to play football with us?ΩΣ ǘƘŀƴ ȅƻǳ ƭƛƪŜ ƛǘΦ LǘΩǎ ǘƘŜ ǎŀƳŜ ǿƛǘƘ ŎƻƳǇŀƴƛŜǎ ŀƴŘ ŜƴŜǊƎȅ 

efficiencyΦ LŦ ǎƻƳŜōƻŘȅ ǎŀȅǎ ǘƻ ȅƻǳΥ ǘƘƻǳ ǎƘŀƭǘ Řƻ ǘƘƛǎ ƻǊ ǘƘŀǘΣ ǘƘŀƴ ǊŜǎƛǎǘŀƴŎŜ ŀǊƛǎŜǎέΦ ¢Ƙŀǘ ŘƻŜǎƴΩǘ 
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ƳŜŀƴ ǘƘŀǘ ƭŜƎƛǎƭŀǘƛƻƴ ŘƻŜǎƴΩǘ ƳŀƪŜ ǎŜƴǎŜΣ ōŜŎŀǳǎŜ άǎƻƳŜ ŎƻƳǇŀƴƛŜǎ ƻƴƭȅ ƎŜǘ ǘƻ ǿƻǊƪ ōŜŎŀǳǎŜ ǘƘŜȅ 

ƘŀǾŜ ǘƻέΦ So the policy advisor sees a relative large role for the environment, especially for firms that 

lack behind. In other words: for certain firms, strategic reasons are not such a strong motivation to 

invest, and for these firms pressure from the environment can cause them to innovate. 

aƻŘǳǾƛǎƛƻƴ ŘƻŜǎƴΩǘ ŦŜŜƭ ǇǊŜǎǎure from the customers to implement sustainable technologies. 

Although the relative sustainable course of the company is sometimes used as a selling point, there 

ŀǊŜ ƴƻ ŎǳǎǘƻƳŜǊǎ ǘƘŀǘ ŘŜƳŀƴŘ ŀ ŎŜǊǘŀƛƴ ƎǊŀŘŜ ƻŦ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅΦ IƻǿŜǾŜǊΣ ǘƘŜ ƳŀƴŀƎŜǊ ŘƻŜǎƴΩt 

know whether this will stay the same in the future. The investments of the company also have little to 

do with governmental legislation; the only relevant legislation is some subsidies, e.g. on solar panels. 

.ǳǘ ǘƘŜ ŎƻƳǇŀƴȅ ƛǎƴΩǘ ŦƻǊŎŜŘ ōȅ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ to invest in green technologies. So overall, the 

ƛƴǾŜǎǘƳŜƴǘǎ ƻŦ aƻŘǳǾƛǎƛƻƴ ŎŀƴΩǘ ōŜ ŜȄǇƭŀƛƴŜŘ ōȅ ǘƘŜ ǇǊŜǎǎǳǊŜ ƻŦ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ǘƻ ŀŘƻǇǘΦ 

Firmx really feels the pressure from the environment to keep innovating and to become (even) more 

ǎǳǎǘŀƛƴŀōƭŜΥ ά¢ƘŜǊŜ ƛǎ ǎǳǊŜƭȅ ǇǊŜǎǎǳǊŜ ŦǊƻƳ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ ŀƴŘ ǘƘŜ ƳŀǊƪŜǘέΦ CƛǊǎǘƭȅΣ ǘƘŜ ƳŀǊƪŜǘ ǿŀǎ 

ŘƛǎŎǳǎǎŜŘΥ άŀƎǊƛŎǳƭǘǳǊŜ όǘƘŜ ŎǳǎǘƻƳŜǊ ƻŦ ŦŜǊǘƛƭƛȊŜǊΣ taύ ƛǎ ǳƴŘŜǊ ǇǊŜǎǎǳǊŜ όΧύ ǘƘŀǘΩǎ ǊŜŀƭƭȅ ǘƘŜ ǇƭŀȅƛƴƎ 

ŦƛŜƭŘ ȅƻǳΩǊŜ ƛƴέΦ {ƻ ŦŀǊƳŜǊǎ ŀƴŘ ŦŀǊƳŜǊǎ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ǾŀƭǳŜ ƛƴǾŜǎǘƳŜnts in sustainability and this 

stimulates Firmx ǘƻ ƛƴǾŜǎǘΦ ¢ƘŜǊŜ ƛǎ ŀƭǎƻ ǇǊŜǎǎǳǊŜ ŦǊƻƳ bDhΩǎ ŀƴŘ ŦǊƻƳ ƧƻǳǊƴŀƭƛǎƳΤ Firmx is getting 

much attention of these groupings (e.g. via reports in large, national newspapers). This pressure comes 

mainly from the fact that Firmx is one of the largest polluters in the Netherlands and the public opinion 

towards such companies is not very positive. The pressure of the government, however, is even larger. 

¢ƘŜ ƳŀƴŀƎŜǊ Ŏŀƭƭǎ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘŀƭ ǇǊŜǎǎǳǊŜ ΨŜƴƻǊƳƻǳǎΩ ŀƴŘ ΨǳƴƪƴƻǿƴΩ and names for example the 

European ETS-ǎȅǎǘŜƳΣ ǘƘŜ DǊŜŜƴ ŘŜŀƭΣ ǘƘŜ 5ǳǘŎƘ ΨƪƭƛƳŀŀǘŀƪƪƻƻǊŘΩΣ ŀƴŘ ǘƘŜ ǎƘƛŦǘ ƛƴ ŜƴŜǊƎȅ ǘŀȄŜǎ ƛƴ ǘƘŜ 

Netherlands towards large consumers and natural gas, which increase the cost price of Firmx. Although 

ǘƘŜ ƳŀƴŀƎŜǊ ǎŜŜǎ ŀ ōŜƴŜǾƻƭŜƴǘ ƎƻǾŜǊƴƳŜƴǘΣ ƘŜ ǎƻƳŜǘƛƳŜǎ ƎŜǘǎ ǘƘŜ ƛŘŜŀ ƻŦ ΨōŜƛƴƎ ǎƭŀǳƎƘǘŜǊŜŘ ŦǊƻƳ 

ŀƭƭ ǎƛŘŜǎΩΣ Ƴŀƛƴƭȅ ōŜŎŀǳǎŜ ǘƘŜǊŜ ŀǊŜ ǎƻ ƭƛǘǘƭŜ ǇƻƭƛǘƛŎƛŀƴǎ ŀƴŘ ƻŦŦƛŎƛŀƭǎ ǘƘŀǘ ƘŀǾŜ ōƻǘƘ ǘƘŜ ǘŜŎƘƴƻƭƻƎƛŎŀƭ 

and legal knowledge to develop policies that help companies like Firmx to become more sustainable 

without losƛƴƎ ƛǘǎ ŎƻƳǇŜǘƛǘƛǾŜ ǇƻǎƛǘƛƻƴΦ άL see that there is a lot of talking nowadays, and lots of reports 

are published. But when we come with concrete plans, like: we want this or that, than the real, 

concrete support is left behindέ. Over all, we can conclude that the environment of Firmx has a large 

influence on its policies, which is mainly due to its large size and high energy intensity. 

Overall, the effect of the environment differs largely between different companies. For Firmx and the 

asphalt factory, the pressure of the environment (both from the market and the government) is high, 

because of the increased attention of the public towards climate issues, especially when it concerns 

large, energy-intensive companies. The environment has less influence on Moduvision and 
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Verbruggen. The view point of the policy advisor of the FME, that governmental legislation mainly 

moves companies that are lagging behind was difficult to test, because the four companies are doing 

relatively well.  

Table 6: Summary of results qualitative analysis 

H1 Firms that adopt CSR-policies to improve reputation, will comparatively invest more in 
resource- and energy-saving technologies than companies that have other reasons. 

Accepted 

H2 Firms that adopt CSR-policies to reduce costs, will comparatively invest more in 
resource-and energy-saving technologies than companies that have other reasons. 

Accepted 

H3 Large firms will invest comparatively more in resource- and energy-saving technologies 
than small firms. 

Accepted 

H4 Open firms will invest comparatively more in resource- and energy -saving technologies 
than closed firms. 

Accepted 

H5 Firms with a decentralized structure will invest comparatively more in resource- and 
energy-saving technologies than firms with a centralized structure. 

Rejected 

H6 Firms at the end of the supply chain will invest comparatively more in resource - and 
energy-saving technologies than firms at the begin of the supply chain. 

Rejected 

H7 Firms that adopt CSR-policies because of governmental policies, will comparatively 
invest less in resource-and energy-saving technologies than companies that have other 
reasons. 

Accepted 
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6. Discussion 
This chapter consists of a discussion of the results (6.1) and of the limitations of the research, followed 

by recommendations for future research (6.2). Finally, the theoretical and practical contributions of 

this research are discussed. 

6.1 Discussion of results 
In this research, several hypotheses where formulated in order to investigate whether companies 

invest in resource- and energy-saving technologies because of strategic, structural of environmental 

reasons. This section discusses the outcomes of the quantitative and qualitative analyses and 

compares these outcomes to the literature.  

6.11 Strategic factors 
In to the literature, differentiation from competitors by improving the reputation of the firm and 

reducing costs are prominent objectives for firms to invest in sustainability. Therefore, hypotheses 1 

and 2 stated that firms that adopt CSR-policies to improve reputation or to reduce costs, will 

comparatively invest more in resource- and energy-saving technologies other companies. These 

hypotheses are confirmed by both the quantitative and the qualitative analysis. Reducing costs seem 

to be the strongest incentive for investments in resource- and energy-saving technologies, because in 

the quantitative analysis, this reason had the largest and most significant effect and in four of the five 

interviews this was mentioned as the most important reason to invest. A better reputation has in the 

quantitative analysis a weaker but also significant effect, which is confirmed by the interviews, where 

this is mainly mentioned as a secondary reason after cost reductions. The other two reasons (source 

diversity and ideology) have no significant effect in the quantitative analysis. So although companies 

give these reasons quite oft in the survey, they do not increase the investments in resource- and 

energy-saving technologies 

Iƻǿ Ŏŀƴ ǘƘƛǎ ōŜ ŜȄǇƭŀƛƴŜŘΚ CƻǊ ǘƘŜ ǊŜŀǎƻƴ ΨƛŘŜƻƭƻƎȅΩΣ might indiate as form of greenwashing, which is 

defined as the intersection of two firm behaviors: poor environmental performance and positive 

communication about environmental performance (Delmas & Burbano, 2011). So, in the survey the 

companies give a positive claim of their attitude towards reducing the environmental footprint of their 

production process, while this is not really the reason (Netto, Sobral, Ribeiro, & Soares, 2020). 

However, it is not very likely that companies will do this in a survey, because the survey is 100% 

anonymous, so there is no benefit to lie about the motives.  
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Another possible explanation is that ideology and source diversity are minor reasons, compared to 

reputation and especially price. Firms mention these reasons because they know that an effect of their 

investment is the reduction of CO2 or the improvement of source diversity but these where not the 

main drivers for the 

firm in the decision 

to invest. This 

theory is 

underpinned by the 

fact that in the 

interviews, no one 

came up with the argument of source diversity; so maybe firms only give this answer when it is 

explicitly given as an answer option. It can even be argued that firms confuse the reasons with each 

other, which also happened in the conversation with the policy advisor of the FME, that used the term 

ΨƛŘŜƻƭƻƎȅΩ ǘƻ ŘŜǎŎǊƛōŜ ǿƘŀǘ ƛǎ ƭŀōŜƭƭŜŘ ŀǎ ΨǊŜǇǳǘŀǘƛƻƴΩ ƛƴ ǘƘƛǎ ǊŜǎŜŀǊŎƘΦ ¢Ƙƛǎ explanation can also be 

underpinned with a good look at the data: 

- Price and reputation are often mentioned by firms as the only reason to invest. Ideology and 

source diversity, however, are rarely mentioned solely by firms which indicates that ideology 

and source diversity are always one of more reasons. This effect is shown in table 7. 

- In the correlation table in Appendix 4, it becomes visible that large correlations exist between 

ideology and source diversity and the other two reasons, especially with reputation. So these 

reasons are often mentioned in combination. 

To conclude: reputation and especially reducing costs are strong incentives to invest in resource- and 

energy-saving technologies, while other strategic reasons are not. 

6.12 Structural factors 
According to some studies, large firms are better able to observe and realize the potential of energy 

efficiency within their firm. Therefore, large firms suffer less of the energy efficiency paradox than 

there smaller counter parts. This observation resulted in the hypothesis that large firms will invest 

comparatively more in resource- and energy-saving technologies than small firms. According to the 

literature, open firms are better in innovation in general, and in observing and realizing energy 

efficiency gains more specifically. The second hypothesis concerning structure therefore states that 

open firms will invest comparatively more in resource- and energy -saving technologies than closed 

firms. ¢ƘŜ Ŧƛƴŀƭ ΨǎǘǊǳŎǘǳǊŀƭΩ ƘȅǇƻǘƘŜǎƛǎ ǎǘŀǘŜǎ ǘƘŀǘ ƳƻǊŜ ƘƛŜǊŀǊŎƘƛŎŀƭ ŦƛǊƳǎ ǿƛƭƭ ƛƴǾŜǎǘ ƭŜǎǎ ƛƴ ǊŜǎƻǳǊŎŜ- 

and energy-ǎŀǾƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎ ōŜŎŀǳǎŜ ƛƴ ǘƘŜǎŜ ŦƛǊƳǎ ŜƳǇƭƻȅŜŜǎ ǿƻƴΩǘ ŎƻƳŜ ǳǇ ǿƛǘƘ ƛŘŜŀǎ to 

improve energy efficiency. 

Table 7: analysis of reasons to invest 

Reason Times mentioned 
(energy) 

Effect size (sig.) Times mentioned 
alone (energy) 

Reputation 105  0,070 (0,063) 19 (18%) 

Price 103  0,135 (0,000) 26 (25%) 

Ideology 62 -0,016 (0,688) 1 (2%) 

Source diversity 52 -0,014 (0,645) 0 (0%) 
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The firm size had a large effect in the quantitative analysis, but in the qualitative analysis, it was difficult 

to find an effect because all companies in this research invested relative much, regardless of their size. 

However, especially the interview with the policy advisor gave some mechanisms that cause that the 

energy efficiency gap in large companies is (relatively) smaller than in small firms. Firstly, in small firms, 

often only one person is involved in the management of the firm (sometimes even part-time), which 

leaves less time to search for and implement resource- and energy-saving technologies. In large firms, 

the management is not only larger, but often one of the employees is also concerned with quality- and 

sustainability-management, and such an employee has automatically an eye for efficiency projects. 

Secondly, legislation (governmental rules and subsidies) is not always easy, and in small firms this 

knowledge is often not present, although they can get help from outsiders like accountants. Thirdly, 

large firms may be better at raising money to finance the investments in energy efficiency, while 

smaller firms find that more difficult, and should therefore often choose better energy efficiency 

projects and other projects, like product innovation. In large firms, like Firmx, the occupancy rate of 

machines may be higher, which makes investments in resource- and energy-saving technologies more 

attractive. All these arguments given in the interviews are also given by Arvanitis and Ley (2013) and 

Stoneman and Karshenas (1995). The interview with Firmx suggests that large, energy-intensive 

companies are also more in the spotlights of society and therefore feel the pressure of outside to 

reduce the energy need an effect that is studied earlier by Maynard and Shortle (2001). There is one 

argument in the benefit of small companies: the decisiveness is much larger; an ambitious 

management can be counteracted by certain functional areas in a large firm, but in a small firm that is 

not possible. But overall, the evidence is clear that larger firms invest more in resource- and energy-

saving technologies than their smaller counterparts. 

The result of the quantitative analysis suggest that openness (or: collaboration with other 

ƻǊƎŀƴƛȊŀǘƛƻƴǎύ ŘƻŜǎƴΩǘ ƘŀǾŜ ŀƴ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ ǊŜǎƻǳǊŎŜ- and energy-saving technologies. 

One explanation for this unexpected result might be the finding of a study of Wagner (2007) on German 

manufacturers who ŦƻǳƴŘ ǘƘŀǘ ŎƻƻǇŜǊŀǘƛƻƴ ǿƛǘƘ ƻǘƘŜǊ ŀŎǘƻǊǎ ŘƻŜǎƴΩǘ ƛƴŎǊŜŀǎŜ ǘƘŜ ŀŘƻǇǘƛƻƴ ƻŦ ƎǊŜŜƴ 

technologies by definition. Cooperating with predominantly environmentally concerned stakeholders 

increases the likelihood of investing in green technologies, while collaboration with other ΨƴŜǳǘǊŀƭΩ 

stakeholders decreases this likelihood. This theory corresponds to the Firmx-case; Firmx has lots of 

collaborations (also with its customers, for example), but only certain collaborations that were initiated 

specifically to improve the energy efficiency of one or both of the parties, (e.g. with Dow Chemicals, 

universities and horticulture companies) led to more investments. Another explanation might be the 

findings of a study of (Triguero et al., 2013) that especially R&D-collaboration has an impact on eco-

innovation. Specifying the collaboration towards R&D-collaboration only might yield better results. An 
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example of this theory is the asphalt factory, since the low-temperature technology was developed by 

its main customer, BAM that invested in R&D to make this possible. So the conclusion here should be 

that collaborating an sich ŘƻŜǎƴΩǘ ƛƴŎǊŜŀǎŜ ǘƘŜ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ ǊŜǎƻǳǊŎŜ- and energy-saving 

technologies, but that specific types of collaborations can be beneficial. 

The final structural hypothesis, which states ǘƘŀǘ ƛƴ ƳƻǊŜ ƘƛŜǊŀǊŎƘƛŎŀƭ ŦƛǊƳǎΣ ŜƳǇƭƻȅŜŜǎ ǿƻƴΩǘ ŎƻƳŜ ǳǇ 

with ideas to improve the energy efficiency, is not fulfilled in the quantitative analysis; actually, the 

opposite was found. What is the reason for this unexpected result? Firstly, the interviews suggest that 

the involvement of common employees, is not very large. The search for, decision about and 

implementation of sustainable investments are mainly initiated by the manager or by a specific 

department (e.g. the R&D department). The involvement of employees can be important in the 

everyday business, but not in the large investments in new, cleaner technologies. This corresponds to 

the research of (Tian, Zhang, & Li, 2020) who conclude that certain employees develop a pro-

environmental attitude, which leads to employee green behavior. An example of this was given by the 

manager/ owner of Moduvision, who highlighted the fact that his personnel was very precise in the 

separation of waste. So the involvement of employees can lead to better sustainability practices, but 

this may not be reflected in higher investments in resource- and energy-saving technologies, but more 

in green behavior of the employees. 

IƻǿŜǾŜǊΣ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ƘƛŜǊŀǊŎƘȅ ǿŀǎƴΩǘ 

insignificant but it was significant in the other 

direction. So more hierarchy leads to more 

investments. Why is that the case? To answer 

this question, the questions from the survey 

are shown in figure 2 (in Dutch). These 

questions clearly indicate a certain prescription from the management towards its employees on how 

to work. However, there may be several explanations about why such a prescription may cause more 

investments or indicate the presence of a favorable condition for more investments:  

- Detailed prescriptions or work instruction might indicate a certain level of professionalization 

of an organization. A more professional organization might be better in signaling possibilities 

to improve efficiency and realize them. De Almeida (1998) points out that routines are very 

important in decision making of both individuals and firms. A professional firm might have the 

routine of analyzing the situation before taking a decision, while a less professional firm might 

take the decision more intuitively. Therefore, less professional firms might oversee certain 

energy efficiency gains and the energy efficiency paradox increases (Kounetas & Tsekouras, 

Figure 3 Questions from EMS regarding hierarchy 
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2008). So both the formalization of work instructions and investments in energy efficiency 

might be the consequence of professionalization. This explanation is more or less confirmed 

by the interview with the policy advisor, who explains that some organizations are better in 

managing changes than other organizations. 

- Making the detailed prescriptions and work instructions might trigger a company to think 

about where possible efficiency gains can be made. One of the sources of the energy efficiency 

paradox is that managers are not aware of the potential of energy efficiency (Stephen J. 

DeCanio, 1993). The moment work instructions are formalized, might be the moment that 

managers start to think about/ become aware of cost savings via energy efficiency. This 

explanation fits very well to the case of Verbruggen, a company which is highly 

professionalized in order to minimize lead times and production costs. As a consequence, the 

manager knows very well which machines use much energy, and he also knows where possible 

efficiency gains can be made. 

Maybe a strong hierarchy does have a negative impact on investments. But the formalization of 

working relations that is measured in the questions that are included in this variable has a positive 

impact on the investments in resource- and energy-saving technologies. However, more research is 

needed to give more insight in these relations. 

hǾŜǊŀƭƭΣ ǿŜ Ŏŀƴ ŎƻƴŎƭǳŘŜ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ǎƻƳŜǘƘƛƴƎ ƭƛƪŜ ΨƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ŎŀǇŀŎƛǘȅΩΣ ǿƘƛŎƘ ƛƴŦƭǳŜƴŎŜǎ ǘƘŜ 

ability of firms to invest in resource- and energy-saving technologies. Certain structural characteristics 

of a firm can enhance or worsen this organizational capacity, which causes the energy efficiency 

paradox to increase or decrease. This effect is earlier described by (S. J. DeCanio & Watkins, 1998), 

who found that a wide range of company specific characteristics is associated with the likelihood of 

investing in green technologies. 

6.13 Environmental factors 
There are two hypotheses concerning the environment of the company. The first states that firms at 

the end of the supply chain will invest comparatively more in resource - and energy-saving technologies 

than firms at the begin of the supply chain, because these firms feel more pressure from customers 

ŀƴŘ bDhΩǎΦ ¢ƘŜ ǎŜŎƻƴŘ ǎǘŀǘŜǎ ǘƘŀǘ ŦƛǊƳǎ ǘƘŀǘ ƛƴǾŜǎǘ ōŜŎŀǳǎŜ ƻŦ ƎƻǾŜǊƴƳental legislation will 

comparatively invest less than firms that invest because of other reasons. Because these firms will 

invest as little as possible to conform to the governmental legislation. 

In the quantitative research, no correlation between supply chain position and investments was found. 

How can this be explained? Why does this finding deviate so much from the existing literature? One 

explanation might be that this research mainly concerns SMEs (only 4 (2,2%) firms in the sample are 
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larger than 250 employees). In the research of Schmidt et al. (2017), who did find an effect, only half 

ƻŦ ǘƘŜ ǊŜǎŜŀǊŎƘŜŘ ŦƛǊƳǎ ƛǎ {a9Φ {a9ǎ ƎŜǘ ƻŦǘŜƴ ƭŜǎǎ ŀǘǘŜƴǘƛƻƴ ƻŦ bDhΩǎ ŀƴŘ ǘƘŜ ǇǳōƭƛŎ ǘƘŀƴ ƭŀǊƎŜ ŦƛǊƳǎ 

ƭƛƪŜ {ƘŜƭƭ ŀƴŘ tƘƛƭƛǇǎΦ ¢ƘŜǊŜŦƻǊŜΣ ƛǘ ƛǎ ƭƛƪŜƭȅ ǘƘŀǘ ŦƻǊ {a9ǎΣ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǇǊŜǎǎǳǊŜ ƻŦ bDhΩǎ ŀƴŘ ǘƘŜ ǇǳōƭƛŎ 

on end-of-supply-chain-firms is lower. This is confirmed by the interview with Firmx, a company that 

ŜȄǇŜǊƛŜƴŎŜǎ ŀ ƭƻǘ ƻŦ ǇǊŜǎǎǳǊŜ ŦǊƻƳ ǘƘŜ ǎƻŎƛŜǘȅ Ƴŀƛƴƭȅ ōŜŎŀǳǎŜ ƛǘΩǎ ǎǳŎƘ ŀ ōƛƎ ŎƻƳǇŀƴȅΦ  

However, it is still questionable whether only firms at the end of the supply chain experience the 

consequences of the pressure of consumers. In the interviews, both the asphalt factory and Firmx 

report a high pressure from their customers to invest in resource- and energy-saving technologies, and 

also in the interview with the FME, pressure from customers is discussed as a universal issue, not only 

present for companies at the end of the supply chain. The manager of Moduvision explains that there 

are currently no energy efficiency prescriptions from its customers (which are machinery factories 

further in the supply chain), but that he knows that these prescriptions can come in the future. The 

asphalt factory was pushed by its main customer BAM to invest in green technologies, because BAM 

feels the pressure from its own customers to become more sustainable. This effect is also found in the 

literature: companies at the end of the supply chain receive the greatest pressure from the 

environment, and therefore they take the leadership within the supply chain to stimulate and 

coordinate environmental changes (Gonzalez-Benito & Gonzalez-Benito, 2010; Seuring, 2004). Via 

special covenants between end producers and upstream producers, or via prescriptions from the end 

producers, the societal pressurŜ ƻƴ ǘƘŜ ŦƛǊƳǎ ƻƴ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǎǳǇǇƭȅ ŎƘŀƛƴ Ŏŀƴ ōŜ ΨǇǳǎƘŜŘ ǳǇǎǘǊŜŀƳ 

ƛƴǘƻ ǘƘŜ ǎǳǇǇƭȅ ŎƘŀƛƴΩ (Walton, Handfield, & Melnyk, 1998). This might be the explanation why supply 

ŎƘŀƛƴ Ǉƻǎƛǘƛƻƴ ŘƻŜǎƴΩǘ ƘŀǾŜ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ŀŎǘǳŀƭ ƛƴǾŜǎǘƳŜƴǘǎ ƻŦ ŀ ŎƻƳǇŀƴȅ ƛƴ ǊŜǎƻǳǊŎŜ- 

and energy-saving technologies: societal pressure has not only consequences for the visible firms, but 

also for the less visible firms behind it. Unfortunately, the EMS-ǎǳǊǾŜȅ ŘƻŜǎƴΩǘ Ŏƻƴǘŀƛƴ ŀ ǉǳŜǎǘƛƻƴ ǘƘŀǘ 

can be used to analyze how much firms invest in resource- and energy-saving technologies because of 

market pressure, and what the effect of this pressure is. 

The final hypothesis, concerning the effect of governmental policies, was confirmed by the quantitative 

analysis and by the interview with the FME. The asphalt factory and Firmx did feel the pressure of 

government, however they are still very proactive in investing, so governmental policy was not their 

main reason to invest. The companies perceive many governmental policies (e.g. energy taxes, 

subsidies and the European ETS-system) as mainly price considerations. So the effect of these policies 

ƛǎ όǇŀǊǘƭȅύ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǊŜŀǎƻƴ ΨǇǊƛŎŜκ ŎƻǎǘǎΩ ŀƴŘ ƴƻǘ ƛƴ ǘƘŜ ǊŜŀǎƻƴ ΨƎƻǾŜǊƴƳŜƴǘŀƭ ǇƻƭƛŎƛŜǎΩΦ {ƻ ƻƴƭȅ 

ƭŜƎƛǎƭŀǘƛƻƴ ƭƛƪŜ ǘƘŜ ƭŀǿ ΨŜƴŜǊƎȅ ǎŀǾƛƴƎǎ ƻōƭƛƎŀǘƛƻƴΩΣ ǿƘƛŎƘ ƻǊŘŜǊǎ ǘƘŀǘ ŜǾŜǊȅ ŜƴŜǊƎȅ ŜŦŦƛŎiency measure 

ǿƛǘƘ ŀ ǇŀȅōŀŎƪ ǇŜǊƛƻŘ ƻŦ ƭŜǎǎ ǘƘŀƴ р ȅŜŀǊǎ Ƴǳǎǘ ōŜ ǘŀƪŜƴΣ ƛǎ Ŧǳƭƭȅ ǎŜŜƴ ǳƴŘŜǊ ǘƘŜ ǊŜŀǎƻƴ ΨƎƻǾŜǊƴƳŜƴǘŀƭ 

ǇƻƭƛŎƛŜǎΩΦ 
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We can conclude that the environment does has an influence of the investment behavior of firms. 

Market pressure is felt through the whole supply chain. Pressure from governmental policy concerns 

mainly firms that lag behind regarding investments in sustainability. 

6.14 Discussion of the three factors 
¢Ƙƛǎ ǊŜǎŜŀǊŎƘ ŦƻǳƴŘ ǘƘŀǘ ŀ ŦƛǊƳΩǎ ǎǘǊŀǘŜƎȅΣ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘ ŀƭƭ ƛƴŦƭǳŜƴŎe the investments of 

firms in resource- and energy-saving technologies. Both the quantitative and the qualitative research 

show that the strategic factors reputation and costs are strong incentives to invest. The organizational 

capacity, which determines how much (technological) changes a company can undergo, varies 

between companies. The structural factor company size highly influences this organizational capacity 

to change, but the level of professionalization of a company and certain collaborations have also an 

influence. In the quantitative analysis, the environmental factors had the weakest effect on the 

investments, but the interviews give reason to believe that governmental and market pressure are 

strong incentives to invest for certain companies. 

6.2 Limitations and directions for future research 
Although many measures are undertaken to ensure the reliability and validity of this research, there 

are still limitations to this research. The first group of limitations, and related recommendations, 

concerns specific variables in this research. 

The first limitation concerns the operationalization of the dependent variable. In this research, the 

total amount of technologies and upgrades a company invested in is calculated. However, the 

interviews indicate that this measure is sometimes not adequate. The asphalt factory, for example 

invested only in a small amount of techniques, but these were large investments, both as percentage 

of annual revenue and in terms of absolute and relative energy efficiency gains. Moduvision, on the 

other side, invested in a wide range of technologies, but these investments were not very large, both 

as percentage of annual revenue and in terms of absolute energy efficiency gain. So, in the quantitative 

analysis, a firm that invests relatively little in many techniques, can score higher on the dependent 

variable than a firm that invested much in one technology. This limits the reliability of this investments-

measure. Future research can solve this by calculating the investments of a firm as percentage of 

annual revenue, or by calculating the absolute or relative energy efficiency gain of the investment. 

It is striking that in the quantitative analysis there is no correlation between the strategic orientation 

of the firm (i.e. the importance of certain competitive factors) and the strategic reasons to invest in 

resource- and energy-saving technologies. This research gives an example where there is indeed no 

ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜǎŜ ǘǿƻΥ ǘƘŜ ŀǎǇƘŀƭǘ ŦŀŎǘƻǊȅ Ƙŀǎ ΨǇǊƛŎŜΩ ŀǎ ƛǘǎ Ƴŀƛƴ ŀǎǇŜŎt to compete on, but 

invests because of reputational reasons. The policy advisor of the FME sees cost reduction as the main 
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strategic reason to invest, regardless of the strategy of the firm. At the same time, in two cases 

(Verbruggen and Firmx) there is a clear connection between the overall strategy of the firm and the 

reason to invest in green technologies. Future research should dive deeper into this relationship. 

A related limitation is that conceptually, the general strategic orientation may fit better in this research 

than the strategic reasons to invest in a CSR-policy. The structural and environmental factors are also 

taken in general and not only for the CSR-policy of the firm. Future research should also investigate 

whether the strategic orientation of a firm in general influences the investments in resource- and 

energy-saving technologies. For example: do firms for which cost price is the main competitive factor 

invest more?  

The fact that certain effects yield a non-significant or unexpected result, can partly be explained by the 

operationalization of certain construct. Openness is defined by the total number of functional areas 

on which a company cooperates with other companies. However, the interviews suggest that not every 

type of collaboration leads to more investments in sustainability, while other collaborations have a 

very large impact, for example R&D-ŎƻƭƭŀōƻǊŀǘƛƻƴ ƻǊ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ ΨƎǊŜŜƴΩ ǇŀǊǘƴŜǊǎΦ CǳǘǳǊŜ 

research can specify the model towards such collaborations in order to gain better results. Also 

hierarchy is operationalized in a bad way; the question from the survey indicate more a certain form 

ƻŦ ΨǇǊƻŦŜǎǎƛƻƴŀƭƛȊŀǘƛƻƴΩΣ ǿƘƛŎƘ ƛǎ ǇƻǎƛǘƛǾŜƭȅ ǊŜƭŀǘŜŘ ǘƻ ƛƴǾŜǎǘƳŜƴts in sustainability. Future research 

should either focus on this professionalization of an organization, or it should operationalize 

ΨƘƛŜǊŀǊŎƘȅΩ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ǘƘŀǘ ƛǘ ǊŜŀƭƭȅ ǊŜŦƭŜŎǘǎ ǘƘŜ ƛƴǾƻƭǾŜƳŜƴǘ ƻŦ ŜƳǇƭƻȅŜŜǎ ƛƴ ǘƘŜ όǎǳǎǘŀƛƴŀōƛƭƛǘȅύ 

policies of the company.  

The interviews indicated that market pressure indeed leads to more investments in resource- and 

energy-saving technologies; this is also confirmed in the literature (Huang, Ding, & Kao, 2009; Triguero, 

Moreno-Mondejar, & Davia, 2015; Weng & Lin, 2011). However, there is no proof that any differences 

exist between the different stages of the supply chain. The current EMS-survey gives no possibilities to 

investigate the effect of market pressures on the investments of companies. Future research can focus 

more specific on this relationship. 

The interviews give reason to believe that there exists a difference between energy intensive 

companies and non-energy intensive companies; energy-intensive companies are more aware of the 

potential of reducing costs by reducing energy consumption. Studies about reducing emissions to air 

in four sectors in Sweden (Hammar & Lofgren, 2010), the adoption of energy-saving technologies in 

Swiss firms (Arvanitis & Ley, 2013) and investments in energy-reduction in the Dutch horticulture 

sector (H. L. F. de Groot, Verhoef, & Nijkamp, 2001) found comparable results. So, in future studies on 
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the investments in resource- and energy-saving technologies, the energy intensity can be taken as a 

control variable.  

This research only investigated a small set of strategic, structural and environmental factors that 

influence the adoption of resource- and energy-saving technologies. Because of this small number, it 

is not possible to decide which of this three factors is the strongest, and whether the importance of 

these factors differ between different firms. Therefore, future research should include a wider range 

of factors. For example the attitude of the manager/ owner towards sustainability, the educational 

background of the manager and employees, the size of the R&D department, the ownership structure 

of the firm, whether a company participates in business networks and the capital intensity of the firm. 

This research focused only on the direct effects of certain strategic, structural an environmental 

factors. However, early research on these three factors already acknowledged already the interplay of 

strategy, structure and environment. Lenz (1980), for example, compared combinations of 

environment, strategy, and organization structure associated with high- and low- performing 

companies. So, in his research, the combination of factors was important. Based on the interviews, 

there is reason to believe that the interplay between the factors is also important in researching the 

adoption of resource- and energy-saving technologies. In the literature, also interrelations between 

independent variables (moderators) are analyzed. The manager of Moduvision, for example, stated 

that his ideology-driven approach of sustainability was only possible because of the low energy 

intensity of the firm. The interview with the asphalt factory gave reason to believe that cooperation is 

especially beneficial for small firms, who can profit from the R&D-capacity of large firms, an effect that 

is also found by Triguero et al. (2015). The large societal pressure on Firmx was (partly) due to its size 

and energy intensity. Triguero et al. (2015) found indeed that market pressure have a larger effect on 

large firms and Huang et al. (2009) found the same for family businesses. Taking these moderating 

effects into account may improve the explanatory value of the model and may produce valuable 

insights. It can, for example give insight in the question whether firms with specific structural 

characteristics have different reasons to invest. Or whether certain strategies or structures lead in 

certain environmental contexts to higher investments. It is even possible to create combinations of 

strategic, structural and environmental factors that, together, form the ideal situation for investments 

in resource- and energy-saving technologies. 

A final limitation of this research concerns the fact that the interviewed companies are relatively pro-

active in investing in resource- and energy-saving technologies. Probably this is because firms that 

invested more in energy efficiency, are more eager to participate in this research than firms who 

ƘŀǾŜƴΩǘΦ ¢ƘƛǎΣ ƘƻǿŜǾŜǊΣ ƭƛƳƛǘǎ ǘƘŜ ŜȄǘŜǊƴŀƭ ǾŀƭƛŘƛǘȅ ƻŦ ǘƘŜ ǊŜǎŜŀǊŎƘΤ ƛƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ 
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interviews cannot be generalized towards the whole population of firms. Future research can solve 

this by investing more effort in getting different firms. 

6.3 Theoretical and practical contributions 
This thesis has several practical and theoretical contributions. First, the theoretical contributions are 

discussed, and secondly, the practical contributions of this research are given. 

6.31 Theoretical contributions 
As far as the writer knows, this is the first research in which the strategy-structure-environment 

framework is applied to the investments in sustainable technologies. This framework provides the 

ability to study the effect of a wide range of factors on the investment behavior of firms in a very 

systematic way. When, in future research, the number of factors will be expanded and certain 

interrelations between structural, strategic and environmental factors are found, a complete picture 

can be drawn about why companies invest in resource- and energy-saving technologies, and why other 

companies invest not so much even when investments have a high rate-of-return. Besides this abstract 

framework, this research contributes to the growing body of literature on the question why certain 

firms invest more in resource- and energy-saving technologies (or: more general in CSR-policies) than 

other firms by identifying concrete strategic (price, reputation), structural (size, professionalization, 

cooperation) and environmental (market and governmental pressure) factors that influence the 

investment behavior. 

6.32 Practical contributions 
This research provides valuable information for policy makers. Policy makers can use the strategy-

structure-environment frame to analyze the investment behavior of both individual firms and groups 

of firms. This can provide valuable information on which policies to make, and might prevent situations 

in which companies sigh that the government sets high goals, but that support for concrete projects 

lack, as the manager of Firmx did. This research, for example, suggests that price is a very strong 

strategic reason for firms to invest in resource- and energy-saving technologies. This means that 

policies aimed to reduce the investment cost (e.g. purchase subsidies) or to increase the financial 

benefits of investing (e.g. via higher energy taxes) might have a large effect on the adoption of these 

technologies. Obligations to invest in certain techniques may be needed for firms that are lagging 

behind. However, policy makers should keep in mind that some companies are better able than others 

to invest in these technologies. Small firms, or firms that have no cooperation with relevant actors, for 

example, might experience difficulties with adopting these technologies, because of the time and 

effort it costs to implement it. Easy regulation might be a way to lower the threshold for these 

companies to invest in these technologies. 
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Firms can also use this framework to evaluate their own behavior; managers of the firm can ask 

themselves: how can we increase the investments in resource- and energy-saving technology; should 

we adopt our strategy, or invest in another structure? A small firm, for example can collaborate with 

a larger firm in order to overcome the disadvantages of its small size (like the asphalt factory). The 

framework also provides opportunities for consultancy firms, because it gives the possibility to select 

firms where large energy efficiency potential (e.g. small firms, or firms that have no concrete efficiency 

strategy yet). 

The strategy-structure-environment framework may also be valuable in the societal debate about 

sustainability and Corporate Social Responsibility, because it provides societal actors information 

about the reasons behind the behavior of firms. As such, it can both enhance the dialogue between 

firms and citizens and increase the pressure on firms to invest in resource- and energy-saving 

technologies. 
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7. Conclusion 
The aim of this research was to investigate whether companies invest in resource- and energy-saving 

technologies because of strategic, structural of environmental reasons. In other words; do companies 

invest because they are willing, able or forced to do so? ¢Ƙƛǎ ǊŜǎŜŀǊŎƘ ŦƻǳƴŘ ǘƘŀǘ ŀ ŦƛǊƳΩǎ ǎǘǊŀǘŜƎȅΣ 

structure and environment all influence the investments of firms in resource- and energy-saving 

technologies. Both the quantitative and the qualitative research show that the strategic factors 

reputation and costs are strong incentives to invest. The organizational capacity, which determines 

how much (technological) changes a company can undergo, varies between companies. The structural 

factor company size highly influences this organizational capacity to change, but the level of 

professionalization of a company and certain collaborations have also an influence. In the quantitative 

analysis, the environmental factors had the weakest effect on the investments, but the interviews give 

reason to believe that governmental and market pressure are strong incentives to invest for certain 

companies. 

Future research should invest more in a better operationalization of certain factors (especially 

openness, hierarchy and market pressure), add new factors (e.g. ownership structure and attitude 

towards sustainability), add control variables (e.g. energy intensity) and search for interplay between 

variables (e.g. between firm size and societal pressure). 

  



55 
 

8. Literature 

Antonelli, C., & Tahar, G. (1990). The adoption of process innovations and the competitive selection 
mechanism. The case of the italian cotton weaving industry 1973-1982 L'adoption de 
processus d'innovation et le mécanisme de sélection compétitive: le cas de l'industrie italienne 
de coton de 1973-1982. Economic Notes(1), 53-71.  

Arvanitis, S., & Ley, M. (2013). Factors Determining the Adoption of Energy-Saving Technologies in 
Swiss Firms: An Analysis Based on Micro Data. Environmental & Resource Economics, 54(3), 
389-417. doi:10.1007/s10640-012-9599-6 

Baron, D. P. (2006). Business and its environment. Upper Saddle River, NJ: Pearson. 
Batchenko, L., & Dielini, M. (2017). INTERNATIONAL ASPECTS OF STATE REGULATION OF SOCIO-

ECONOMIC RESPONSIBILITY OF ENTREPRENEURSHIP: EXPERIENCE FOR UKRAINE. Baltic 
Journal of Economic Studies, 3(5), 13-18. doi:10.30525/2256-0742/2017-3-5-13-18 

Bonilla, J., Coria, J., Mohlin, K., & Sterner, T. (2015). Refunded emission payments and diffusion of NOx 
abatement technologies in Sweden. Ecological Economics, 116, 132-145. 
doi:https://doi.org/10.1016/j.ecolecon.2015.03.030 

Brunnermeier, S. B., & Cohen, M. A. (2003). Determinants of environmental innovation in US 
manufacturing industries. Journal of Environmental Economics and Management, 45(2), 278-
293. doi:10.1016/s0095-0696(02)00058-x 

Buckley, P. J., Doh, J. P., & Benischke, M. H. (2017). Towards a renaissance in international business 
research? Big questions, grand challenges, and the future of IB scholarship. Journal of 
International Business Studies, 48(9), 1045-1064. doi:10.1057/s41267-017-0102-z 

Burns, T. S., M. (1961). The management of innovation. London: Tavistock Pulications. 
Caruana, A., Morris, M., & Vella, A. (1998). The effect of centralization and fortnalization on 

entrepreneurship in export eirms. Journal of small business management, 36(1), 17-29.  
Chandler, A. (1962). Strategy and Structure: Chapters in the history of the American industrial 

enterprise. Cambridge: MIT Press. 
Changjoon, L. E. E., & Byoung-Chun, H. A. (2020). The Impact of Interactional Justice and Supply-Chain 

Collaboration on Sustainable SCM Performance: The Case of Multinational Pharmaceutical 
Firms. The Journal of Asian Finance, Economics and Business, 7(2), 237-247.  

Daft, R. L., Murphy, J., & Willmott, H. (2010). Organization theory and design: Cengage learning EMEA. 
Dahlsrud, A. (2008). How corporate social responsibility is defined: an analysis of 37 definitions. 

Corporate Social Responsibility and Environmental Management, 15(1), 1-13. 
doi:10.1002/csr.132 

De Almeida, E. L. F. (1998). Energy efficiency and the limits of market forces: the example of the electric 
motor market in France. Energy Policy, 26(8), 643-653.  

de Groot, H. L., Mulder, P., & van Soest, D. (2003). Subsidizing the adoption of energy-saving 
technologies: Analyzing the impact of uncertainty, learning and maturation.  

de Groot, H. L. F., Verhoef, E. T., & Nijkamp, P. (2001). Energy saving by firms: decision-making, barriers 
and policies. Energy Economics, 23(6), 717-740. doi:10.1016/s0140-9883(01)00083-4 

DeCanio, S. J. (1993). Barriers within firms to energy-efficient investments. Energy Policy, 21(9), 906-
914. doi:https://doi.org/10.1016/0301-4215(93)90178-I 

DeCanio, S. J., & Watkins, W. E. (1998). Investment in energy efficiency: Do the characteristics of firms 
matter? Review of Economics and Statistics, 80(1), 95-107. doi:10.1162/003465398557366 

Delmas, M. A., & Burbano, V. C. (2011). The drivers of greenwashing. California management review, 
54(1), 64-87.  

Demirel, P., & Kesidou, E. (2011). Stimulating different types of eco-innovation in the UK: Government 
policies and firm motivations. Ecological Economics, 70(8), 1546-1557. 
doi:10.1016/j.ecolecon.2011.03.019 

Drechsler, W., & Natter, M. (2012). Understanding a firm's openness decisions in innovation. Journal 
of Business Research, 65(3), 438-445. doi:https://doi.org/10.1016/j.jbusres.2011.11.003 

https://doi.org/10.1016/j.ecolecon.2015.03.030
https://doi.org/10.1016/0301-4215(93)90178-I
https://doi.org/10.1016/j.jbusres.2011.11.003


56 
 

EC. (2001). Promoting a European Framework for Corporate Social Responsibilities. Retrieved from  
EC. (2018). 2030 climate & energy framework. Retrieved from 

https://ec.europa.eu/clima/policies/strategies/2030_en 
Eckard, E. W. (1990). CONCENTRATION CHANGES AND LARGE-FIRM SMALL-FIRM EFFICIENCY 

DIFFERENCES - EVIDENCE FROM UNITED-STATES MANUFACTURING-INDUSTRIES. Applied 
Economics, 22(1), 131-142. doi:10.1080/00036849000000057 

Elkington, J. (1998). Cannibals with Forks: the Triple Bottom Line of 21st Century Business, 
Conscientious Commerce. Cabriola Island: New Society Publishers. 

Faria, A., Fenn, P., & Bruce, A. (2002). Determinants of adoption of flexible production technologies: 
evidence from Portuguese manufacturing industry. Economics of Innovation and new 
technology, 11(6), 569-580.  

Field, A. (2017). Discovering statistics using SPSS. Thousand Oaks: SAGE publications Ltd. 
Fu, Y., Kok, R. A. W., Dankbaar, B., Ligthart, P. E. M., & van Riel, A. C. R. (2018). Factors affecting 

sustainable process technology adoption: A systematic literature review. Journal of Cleaner 
Production, 205, 226-251. doi:https://doi.org/10.1016/j.jclepro.2018.08.268 

Gebauer, H., Fischer, T., & Fleisch, E. (2010). Exploring the interrelationship among patterns of service 
strategy changes and organizational design elements. Journal of Service Management, 21(1), 
103-129. doi:10.1108/09564231011025137 

Gonzalez-Benito, J., & Gonzalez-Benito, O. (2010). A Study of Determinant Factors of Stakeholder 
Environmental Pressure Perceived by Industrial Companies. Business Strategy and the 
Environment, 19(3), 164-181. doi:10.1002/bse.631 

Greenwood, R., Suddaby, R., & Hinings, C. R. (2002). Theorizing change: The role of professional 
associations in the transformation of institutionalized fields. Academy of Management Journal, 
45(1), 58-80. doi:10.2307/3069285 

Grinyer, P. H., Yasai-Ardekani, M., & Al-Bazzaz, S. (1980). Strategy, Structure, the Environment, and 
Financial Performance in 48 United Kingdom Companies. Academy of Management Journal, 
23(2), 193-220. doi:10.2307/255427 

Hair, J. F. B., W.C., Babin, B. J., & Anderson, R. E. (2014). Multivariate data analysis. Harlow: Pearson 
Educated Limited. 

Hammar, H., & Lofgren, A. (2010). Explaining adoption of end of pipe solutions and clean technologies-
Determinants of firms' investments for reducing emissions to air in four sectors in Sweden. 
Energy Policy, 38(7), 3644-3651. doi:10.1016/j.enpol.2010.02.041 

Handy, C. (2002). What's a business for? Harvard Business Review, 80(12), 49-+. Retrieved from <Go 
to ISI>://WOS:000179538500013 

Hannan, T. H., & McDowell, J. M. (1984). The determinants of technology adoption: The case of the 
banking firm. The RAND Journal of Economics, 328-335.  

Hart, S. L., & Dowell, G. (2010). Invited Editorial: A Natural-Resource-Based View of the Firm: Fifteen 
Years After. Journal of Management, 37(5), 1464-1479. doi:10.1177/0149206310390219 

Horbach, J., Rammer, C., & Rennings, K. (2012). Determinants of eco-innovations by type of 
environmental impact - The role of regulatory push/pull, technology push and market pull. 
Ecological Economics, 78, 112-122. doi:10.1016/j.ecolecon.2012.04.005 

Høyrup, S. (2010). Employee-driven innovation and workplace learning: basic concepts, approaches 
and themes. Transfer: European Review of Labour and Research, 16(2), 143-154. 
doi:10.1177/1024258910364102 

Huang, Y. C., Ding, H. B., & Kao, M. R. (2009). Salient stakeholder voices: Family business and green 
innovation adoption. Journal of Management & Organization, 15(3), 309-326. 
doi:10.5172/jmo.2009.15.3.309 

Jaffe, A. B., & Stavins, R. N. (1994). The energy paradox and the diffusion of conservation technology. 
Resource and Energy Economics, 16(2), 91-122.  

Johansson, M. T. (2015). Improved energy efficiency within the Swedish steel industry-the importance 
of energy management and networking. Energy Efficiency, 8(4), 713-744. doi:10.1007/s12053-
014-9317-z 

https://ec.europa.eu/clima/policies/strategies/2030_en
https://doi.org/10.1016/j.jclepro.2018.08.268


57 
 

Jung, C., Krutilla, K., & Boyd, R. (1996). Incentives for advanced pollution abatement technology at the 
industry level: An evaluation of policy alternatives. Journal of Environmental Economics and 
Management, 30(1), 95-111.  

Kesting, P., & Ulhøi, J. (2010). Employee-driven innovation: Extending the license to foster innovation. 
Management Decision, 48, 65-84. doi:10.1108/00251741011014463 

Kounetas, K., & Tsekouras, K. (2008). The energy efficiency paradox revisited through a partial 
observability approach. Energy Economics, 30(5), 2517-2536. 
doi:https://doi.org/10.1016/j.eneco.2007.03.002 

Lawrence, P. R., & Lorsch, J. W. (1967). DIFFERENTIATION AND INTEGRATION IN COMPLEX 
ORGANIZATIONS. Administrative Science Quarterly, 12(1), 1-47. doi:10.2307/2391211 

Lee, Y. (2020). Toward a Communality with Employees: The Role of CSR Types and Internal Reputation. 
Corporate Reputation Review, 23(1), 13-23. doi:10.1057/s41299-019-00069-x 

Lenz, R. T. (1980). ENVIRONMENT, STRATEGY, ORGANIZATION STRUCTURE AND PERFORMANCE - 
PATTERNS IN ONE INDUSTRY. Strategic Management Journal, 1(3), 209-226. 
doi:10.1002/smj.4250010303 

Lo, S. M. (2014). Effects of supply chain position on the motivation and practices of firms going green. 
International Journal of Operations & Production Management, 34(1), 93-114. 
doi:10.1108/ijopm-04-2012-0133 

Löfgren, Å., Wråke, M., Hagberg, T., & Roth, S. (2014). Why the EU ETS needs reforming: an empirical 
analysis of the impact on company investments. Climate Policy, 14(5), 537-558. 
doi:10.1080/14693062.2014.864800 

Lougee, B., & Wallace, J. (2008). The Corporate Social Responsibility (CSR) Trend. Journal of Applied 
Corporate Finance, 20(1), 96-108. doi:10.1111/j.1745-6622.2008.00172.x 

Lovins, A. B., & Lovins, L. H. (1991). Least-cost climatic stabilization. Annual Review of Energy and the 
Environment, 16(1), 433-531.  

Luken, R., & Van Rompaey, F. (2008). Drivers for and barriers to environmentally sound technology 
adoption by manufacturing plants in nine developing countries. Journal of Cleaner Production, 
16, S67-S77. doi:10.1016/j.jclepro.2007.10.006 

Ma, H. (2000). Competitive advantage and firm performance. Competitiveness Review: An 
International Business Journal incorporating Journal of Global Competitiveness, 10, 15-32. 
doi:10.1108/eb046396 

Ma, H. J., Sun, Q., Gao, Y., & Gao, Y. (2019). Resource Integration, Reconfiguration, and Sustainable 
Competitive Advantages: The Differences between Traditional and Emerging Industries. 
Sustainability, 11(2), 20. doi:10.3390/su11020551 

Maynard, L. J., & Shortle, J. S. (2001). Determinants of cleaner technology investments in the US 
bleached kraft pulp industry. Land Economics, 77(4), 561-576. doi:10.2307/3146941 

Min, H., & Galle, W. P. (2001). Green purchasing practices of US firms. International Journal of 
Operations & Production Management, 21(9-10), 1222-1238. 
doi:10.1108/eum0000000005923 

Min, S., Roath Anthony, S., Daugherty Patricia, J., Genchev Stefan, E., Chen, H., Arndt Aaron, D., & 
Glenn Richey, R. (2005). Supply chain collaboration: what's happening? The International 
Journal of Logistics Management, 16(2), 237-256. doi:10.1108/09574090510634539 

Mukherjee, A., Bird, R., & Duppati, G. (2018). Mandatory Corporate Social Responsibility: The Indian 
experience. Journal of Contemporary Accounting & Economics, 14(3), 254-265. 
doi:10.1016/j.jcae.2018.06.002 

Mulder, P., & Groot, H. (2011). Energy Intensity across Sectors and Countries. Empirical Evidence 1980ς
2005. Retrieved from https://www.cpb.nl/sites/default/files/publicaties/download/dp171-
energy-intensity-across-sectors-and-countries.pdf 

Mulki, J. P., & Jaramillo, F. (2011). Ethical reputation and value received: customer perceptions. 
International Journal of Bank Marketing.  

NetbeheerNederland. (2020). Betrouwbaarheid. Retrieved from 
https://www.netbeheernederland.nl/dossiers/betrouwbaarheid-23 

https://doi.org/10.1016/j.eneco.2007.03.002
https://www.cpb.nl/sites/default/files/publicaties/download/dp171-energy-intensity-across-sectors-and-countries.pdf
https://www.cpb.nl/sites/default/files/publicaties/download/dp171-energy-intensity-across-sectors-and-countries.pdf
https://www.netbeheernederland.nl/dossiers/betrouwbaarheid-23


58 
 

Netto, S. V. D., Sobral, M. F. F., Ribeiro, A. R. B., & Soares, G. R. D. (2020). Concepts and forms of 
greenwashing: a systematic review. Environmental Sciences Europe, 32(1), 12. 
doi:10.1186/s12302-020-0300-3 

Nijpels, E. (2018). Ontwerp Klimaatakkoord. Retrieved from Den Haag: 
https://www.rijksoverheid.nl/documenten/rapporten/2018/12/21/ontwerp-klimaatakkoord 

bƻǊƳŀƴΣ ²ΦΣ ϧ aŀŎ5ƻƴŀƭŘΣ /Φ όнллпύΦ DŜǘǘƛƴƎ ǘƻ ǘƘŜ ōƻǘǘƻƳ ƻŦ άǘǊƛǇƭŜ ōƻǘǘƻƳ ƭƛƴŜέΦ Business ethics 
quarterly, 14(2), 243-262.  

OECD. (2005). Process innovation. Retrieved from https://stats.oecd.org/glossary/detail.asp?ID=6870 
OECD. (2016). Fragmentation in Clean Energy Investment and Financing. Retrieved from Paris: 

http://www.oecd.org/daf/inv/investment-policy/BFO-2016-Ch5-Green-Energy.pdf 
Palcic, I., Pons, M., Bikfalvi, A., Llach, J., & Buchmeister, B. (2013). Analysing Energy and Material Saving 

Technologies' Adoption and Adopters. Strojniski Vestnik-Journal of Mechanical Engineering, 
59(6), 409-417. doi:10.5545/sv-jme.2012.830 

Pons, M., Bikfalvi, A., Llach, J., & Palcic, I. (2013). Exploring the impact of energy efficiency technologies 
on manufacturing firm performance. Journal of Cleaner Production, 52, 134-144. 
doi:10.1016/j.jclepro.2013.03.011 

Porter, M. E. (1985). Competitive advantage. New York: Free Press. 
Porter, M. E., & Vanderlinde, C. (1995). GREEN AND COMPETITIVE - ENDING THE STALEMATE. Harvard 

Business Review, 73(5), 120-134. Retrieved from <Go to ISI>://WOS:A1995RT10000014 
RadboudUniversity. (2020). European Manufacturing Survey. Retrieved from 

https://www.ru.nl/nsm/imr/vm/research-centres/centre-innovation-studies/european-
manufacturing-survey/ 

Rapert, M. I., & Wren, B. M. (1998). Reconsidering organizational structure: A dual perspective of 
frameworks and processes. Journal of Managerial Issues, 287-302.  

RVO. (2020). Informatieplicht voor bedrijven en instellingen. Retrieved from 
https://www.rvo.nl/onderwerpen/duurzaam-ondernemen/energie-
besparen/informatieplicht-energiebesparing/bedrijven-en-instellingen 

Saeidi, S. P., Sofian, S., Saeidi, P., Saeidi, S. P., & Saaeidi, S. A. (2015). How does corporate social 
responsibility contribute to firm financial performance? The mediating role of competitive 
advantage, reputation, and customer satisfaction. Journal of Business Research, 68(2), 341-
350. doi:https://doi.org/10.1016/j.jbusres.2014.06.024 

Salzmann, O., Ionescu-somers, A., & Steger, U. (2005). The Business Case for Corporate Sustainability:: 
Literature Review and Research Options. European Management Journal, 23(1), 27-36. 
doi:https://doi.org/10.1016/j.emj.2004.12.007 

Schmidt, C. G., Foerstl, K., & Schaltenbrand, B. (2017). The Supply Chain Position Paradox: Green 
Practices and Firm Performance. Journal of Supply Chain Management, 53(1), 3-25. 
doi:10.1111/jscm.12113 

Scott, W. R. (2001). Institutions and organizations. Thousand Oaks, CA: Sage. 
Seuring, S. (2004). Integrated chain management and supply chain management comparative analysis 

and illustrative cases. Journal of Cleaner Production, 12(8-10), 1059-1071. 
doi:10.1016/j.jclepro.2004.02.006 

Simatupang Togar, M., & Sridharan, R. (2002). The Collaborative Supply Chain. The International 
Journal of Logistics Management, 13(1), 15-30. doi:10.1108/09574090210806333 

Skivington, J. E., & Daft, R. L. (1991). A STUDY OF ORGANIZATIONAL FRAMEWORK AND PROCESS 
MODALITIES FOR THE IMPLEMENTATION OF BUSINESS-LEVEL STRATEGIC DECISIONS. Journal 
of Management Studies, 28(1), 45-68. doi:10.1111/j.1467-6486.1991.tb00270.x 

Stank, T. P., Keller, S. B., & Daugherty, P. J. (2001). SUPPLY CHAIN COLLABORATION AND LOGISTICAL 
SERVICE PERFORMANCE. Journal of Business Logistics, 22(1), 29-48. doi:10.1002/j.2158-
1592.2001.tb00158.x 

Stoneman, P., & Karshenas, M. (1995). Technological diffusion. In Handbook of the economics of 
innovation and technological change (pp. 265-297). Oxford: Blackwell. 

https://www.rijksoverheid.nl/documenten/rapporten/2018/12/21/ontwerp-klimaatakkoord
https://stats.oecd.org/glossary/detail.asp?ID=6870
http://www.oecd.org/daf/inv/investment-policy/BFO-2016-Ch5-Green-Energy.pdf
https://www.ru.nl/nsm/imr/vm/research-centres/centre-innovation-studies/european-manufacturing-survey/
https://www.ru.nl/nsm/imr/vm/research-centres/centre-innovation-studies/european-manufacturing-survey/
https://www.rvo.nl/onderwerpen/duurzaam-ondernemen/energie-besparen/informatieplicht-energiebesparing/bedrijven-en-instellingen
https://www.rvo.nl/onderwerpen/duurzaam-ondernemen/energie-besparen/informatieplicht-energiebesparing/bedrijven-en-instellingen
https://doi.org/10.1016/j.jbusres.2014.06.024
https://doi.org/10.1016/j.emj.2004.12.007


59 
 

Tan, J. (2009). Institutional Structure and Firm Social Performance in Transitional Economies: Evidence 
of Multinational Corporations in China. Journal of Business Ethics, 86, 171-189. 
doi:10.1007/s10551-009-0193-y 

Tian, H. R., Zhang, J., & Li, J. J. (2020). The relationship between pro-environmental attitude and 
employee green behavior: the role of motivational states and green work climate perceptions. 
ENVIRONMENTAL SCIENCE AND POLLUTION RESEARCH, 27(7), 7341-7352. 
doi:10.1007/s11356-019-07393-z 

Triguero, A., Moreno-Mondejar, L., & Davia, M. (2015). Eco-innovation by small and medium-sized 
firms in Europe: from end-of-pipe to cleaner technologies. Innovation-Management Policy & 
Practice, 17(1), 24-40. doi:10.1080/14479338.2015.1011059 

Triguero, A., Moreno-Mondejar, L., & Davia, M. A. (2013). Drivers of different types of eco-innovation 
in European SMEs. Ecological Economics, 92, 25-33. doi:10.1016/j.ecolecon.2013.04.009 

Van Soest, D. P., & Bulte, E. H. (2001). Does the energy-efficiency paradox exist? Technological progress 
and uncertainty. Environmental and Resource Economics, 18(1), 101-112.  

Wagner, M. (2007). On the relationship between environmental management, environmental 
innovation and patenting: Evidence from German manufacturing firms. Research Policy, 
36(10), 1587-1602. doi:10.1016/j.respol.2007.08.004 

Walsh, G., & Beatty, S. E. (2007). Customer-based corporate reputation of a service firm: scale 
development and validation. Journal of the Academy of Marketing Science, 35(1), 127-143.  

Walton, S. V., Handfield, R. B., & Melnyk, S. A. (1998). The Green Supply Chain: Integrating Suppliers 
into Environmental Management Processes. International Journal of Purchasing and Materials 
Management, 34(1), 2-11. doi:10.1111/j.1745-493X.1998.tb00042.x 

Wasilewski, N. M. (1992). Environmental Analysis by U.S.-Based Multinational Enterprises: An 
Empirical Study of its Relation to Strategy, Structure, and the External Environment. Journal of 
International Business Studies, 23(3), 594-594. Retrieved from 
http://search.ebscohost.com/login.aspx?direct=true&db=bth&AN=9707131475&site=ehost-
live 

Weng, M. H., & Lin, C. Y. (2011). Determinants of green innovation adoption for small and medium-
size enterprises (SMES). African Journal of Business Management, 5(22), 9154-9163. Retrieved 
from <Go to ISI>://WOS:000297654600042 

Wu, G. C. (2013). The influence of green supply chain integration and environmental uncertainty on 
green innovation in Taiwan's IT industry. Supply Chain Management-an International Journal, 
18(5), 539-552. doi:10.1108/scm-06-2012-0201 

Zhang, Y., Li, J., Jiang, W., Zhang, H., Hu, Y., & Liu, M. (2018). Organizational structure, slack resources 
and sustainable corporate socially responsible performance. Corporate Social Responsibility & 
Environmental Management, 25(6), 1099-1107. doi:10.1002/csr.1524 

Zheng, W., Yang, B., & McLean, G. N. (2010). Linking organizational culture, structure, strategy, and 
organizational effectiveness: Mediating role of knowledge management. Journal of Business 
Research, 63(7), 763-771. doi:https://doi.org/10.1016/j.jbusres.2009.06.005 

 

  

http://search.ebscohost.com/login.aspx?direct=true&db=bth&AN=9707131475&site=ehost-live
http://search.ebscohost.com/login.aspx?direct=true&db=bth&AN=9707131475&site=ehost-live
https://doi.org/10.1016/j.jbusres.2009.06.005


60 
 

Appendix 1. Questions from EMS 
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Appendix 2. Calculating the constructs 
Variable Questions included Formula Meaning of 

value 0 
Meaning of 
value 1 

/ǊƻƴōŀŎƘΩǎ ŀƭǇƘŀ 

Investments in 
resource- and energy-
saving technologies 
 
Questions 8.1 & 8.2 
EMS 

a) Control system for shut down of machines in off-
peak periods with or without an upgrade since 
2012 

b) Control-automation systems for an energy 
efficient production with or without an upgrade 
since 2012 

c) Technologies for recuperation of kinetic and 
process energy with or without an upgrade since 
2012 

d) Technologies for generation energy\  heat with 
or without an upgrade since 2012 

e) Switching off components, machinery or 
equipment measures to reduce energy 
consumption 

f) Upgrading existing machinery or equipment 
measures to reduce energy consumption 

g) Premature substitution by new machinery or 
equipment measures to reduce energy 
consumption 

((a+b+c+d)+ 
2*(e+f+g))/14 
 
 
(a+b+c+e+f+g)/6 

No 
investments in 
techniques 
and upgrades 

All possible 
investments in 
techniques 
and upgrades 

0,557 
 
 
0,648 

Reputation as reason 
to invest 
 
Question 8.3 & 2 EMS 

a) Strategy energy reason to implement 
sustainable technologies 

b) Strategy heat reason to implement sustainable 
technologies 

c) Competitive factor customization to customer 

((a+b)/2)/c 
 
(a+b)/2 

Reputation is 
no reason to 
invest 

Reputation is 
an important 
reason to 
invest 

0,316 
 
0,500 

Price as reason to 
invest 
 
Question 8.3 & 2EMS 

a) Prices energy reason to implement sustainable 
technologies 

b) Prices heat reason to implement sustainable 
technologies 

d) Competitive factor Product price 

((a+b)/2)/c 
 
a 

Price is no 
reason the 
invest 

Price is an 
important 
reason to 
invest 

0,395 
 
Not applicable 
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Ideology as reason to 
invest 
 
Question 8.3 EMS 

a) Reduction Co2 energy reason to implement 
sustainable technologies 

b) Reduction Co2 heat reason to implement 
sustainable technologies 

(a+b)/2 
 
a 

Ideology is no 
reason to 
invest 

Ideology is an 
important 
reason to 
invest 

0,519 
 
Not applicable 

Source diversity as 
reason to invest 
 
Question 8.3 EMS 

a) Source diversity energy reason to implement 
sustainable technologies 

b) Source diversity heat reason to implement 
ǎǳǎǘŀƛƴŀōƭŜ ǘŜŎƘƴƻƭƻƎƛŜǎΩ Ǿƛŀ ǘƘŜ ŦƻǊƳǳƭŀ 

(a+b)/2 
 
a 

Source 
diversity is no 
reason to 
invest 

Source 
diversity is an 
important 
reason to 
invest 

0,184 
 
Not applicable 

Firm size 
 
Question 21 EMS 

a) Firm size a/5 Small firm Large firm Not applicable 

Openness 
 
Question 6.1 EMS 

a) R&D co-operation with customers or suppliers 
b) R&D co-operation with research organizations or 

research entities 
c) Purchasing co-operation 
d) Production co-operation 
e) Sales/ distribution co-operation 
f) Service co-operation 

(a+b+c+d+e+f)/6 No co-
operation 

High co-
operation 

0,620 

Hierarchy 
 
Question 3 EMS 

a) Method of 5S 
b) Standardized and detailed working instruction 
c) Integration of tasks 

b Low hierarchy High hierarchy  

Position in the supply 
chain 
Question 1.3 EMS 

a) Producer of finished goods for consumers No calculation Producer for 
finished goods 
for consumers 

Producer of 
other things 

Not applicable 

Governmental 
legislation as reason 
to invest 
 
Question 8.3 EMS 

a) Legal regulation energy reason to implement 
sustainable technology  

b) Legal regulation heat reason to implement 
sustainable technology 

(a+b)/2 Governmental 
legislation is 
no reason to 
invest 

Governmental 
legislation is 
an important 
reason to 
invest 

0,677 

Sectoral differences 
 
Question 1.2 EMS 

a) Sector of the firm No calculation Active in other 
industry 

Active in food 
or textile 
industry 

Not applicable 
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Appendix 3. Descriptive statistics variables 

 

Dependent variable Freq Rel. freq

Investement in R- &EST

Control system 11 6%

Upgrade since 2012 7 4%

Control automation 16 9%

Upgrade since 2012 4 2%

Recuperation of kin 41 23%

Upgrade since 2012 23 13%

Renewable energy 15 8%

Upgrade since 2012 7 4%

Switching off machines 92 52%

Upgrading existing machines 65 37%

Substitution of machines 46 26%

Independent variables Freq Rel. freq

Reasons to implement Reputation_energy 103 58%

Reputation_heat 51 29%

Prices_energy 105 59%

Prices_heat 69 39%

CO2_energy 62 35%

CO2_heat 41 23%

Source div_energy 52 29%

Source div_heat 21 12%

Firm size (# employees)<20 37 21%

20-49 74 42%

50-99 43 24%

100-249 19 11%

>250 4 2%

177 100%

Openness (co-operation)Puchasing 66 37%

Production 78 44%

Sales 68 38%

Service 54 31%

R&D (customer/ suppliers) 66 37%

R&D (researchers) 95 54%

R&D (others) 2 1%

Hierarchy (centralization)Method of 5S 76 43%

Standardize working inst 141 80%

Integration of tasks 133 75%

Position in supply chain End-consumer 28 16%

(producing products for:)Industrial businesses 84 47%

Systems 9 5%

Components 43 24%

Contract 13 7%

177 100%

Governmental pressure Legal reg_energy 100 56%

Legal reg_heat 69 39%

Sector Textile/ food 40 23%

Other sector 135 76%
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Appendix 4. Descriptive statistics constructs 
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tŜŀǊǎƻƴΩǎ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ǾŀǊƛŀōƭŜǎ 

 1 2 3 4 5 6 7 8 9 10 11 

1 Total investments 1 0,162* 0,320**  0,068 0,010 0,423**  0,203**  0,275**  0,009 -0,032 0,146 

2 Reputation            . 1 0,051 0,435**  0,201**  0,059 0,180* -0,089 -0,030 -0,042 0,076 

3 Price   1 0,148* 0,182* 0,098 0,046 0,022 0,085 0,048 0,087 

4 Ideology    1 0,396**  -0,029 0,090 -0,30 0,034 -0,008 0,130 

5 Source diversity     1 -0,082 0,046 -0,116 -0,009 -0,057 0,038 

6 Firm size      1 0,303**  0,349* -0,107 0,135 0,003 

7 Openness       1 0,256**  -0,050 -0,067 0,004 

8 Hierarchy        1 -0,058 0,104 0,024 

9 Position Supply chain         1 -0,052 0,282**  

10 Governmental legislation          1 0,042 

11 Sector           1 

Explanation: * p < ,05; ** p < ,01 
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Appendix 5. Testing assumptions 
1.  Kolmogorov-Smirnov test 

 

 

2. Scatterplot of distribution of residuals 
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3. Plot of expected vs. observed values 

 

4. Residuals statistics table 
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Appendix 6: SPSS-output results 
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Appendix 7: Questions for the interviews (Dutch) 
Introductie 

Korte introductie: Pieter Meijers, 22 jaar, student bedrijfskunde Uni Nijmegen. Onderzoek naar 

factoren die bepalen of bedrijven wel/ niet investeren in energiebesparing. Zowel strategisch als 

bedrijfskenmerken als omgevingsfactoren. Ik heb al geanalyseerd aan de hand van data, maar dan zijn 

veel resultaten nog niet helemaal helder. Bijv.: grote bedrijven investeren vaker en meer dan kleine 

bedrijven, maar waarom? Interviews moeten meer duidelijkheid geven hierover. Stuk of 5 of 7; u bent 

er één van, heel fijn! 

Algemene informatie 

Vertel eens iets over uw bedrijf? 

- Firm size (aantal werknemers, hoe zijn werknemers verdeelt over taken?), wat doet uw bedrijf 

precies? (indien niet duidelijk: expliciet sector vragen), wat onderscheidt u van concurrenten? 

Wat zijn de belangrijkste factoren voor uw concurrentiepositie? positie in keten 

Investeringen 

Heeft uw bedrijf geïnvesteerd in energie efficiency? Zo ja, welke technieken zijn toegepast?  zie 

technieken hiernaast. Schaal van 1-7: hoeveel? In vergelijking met anderen? Als percentage van totale 

investeringen? 

Heeft u zicht op wat potentiële investeringen in energie efficiency zijn. Hoe? Waarom niet? 

Redenen om te investeren 

Waarom hebt u geïnvesteerd in deze technieken? Reputatie, kosten, co2, diversiteit, overheidsbeleid. 

Druk vanuit klanten/ samenleving? 

- Waarom zijn juist deze overwegingen het belangrijkst? 

- Indien meerdere redenen worden genoemd: vraag om een rangschikking.  top 3 

- Indien overheidsbeleid als reden wordt genoemd: vragen of bedrijf het minimale doet. Wat 

vindt u van overheidsbeleid? 

- Is er druk vanuit klanten en/ of samenleving? 

- Indien bedrijf niet/ nauwelijks investeert: wat houdt jullie tegen (specifiek doorvragen naar: 

beperkte kennis van mogelijkheden, geen tijd)? Wat zouden redenen zijn om het juist wel te 

doen? 

Beslisproces: structuur 

Hoe ging het proces van beslissen om te investeren in deze technologie(en) en het daadwerkelijk 

toepassen? 

- Hoe kwam het idee op om te investeren? Eigen werknemers/ management/ derden? 

- Wie nam de beslissing om te gaan investeren? Eigen werknemers/ management/ derden? 

- Waarom hebben werknemers hier wel/ geen grote rol in? 

- Hoe is techniek toegepast? Was dat veel werk en zijn hier derden voor ingehuurd? 

- Versnelt deze manier van werken de toepassing van besparende technieken? 

Samenwerking 
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Werkt u (intensief) samen met andere bedrijven? (meer dan concurrenten)4 Zo ja, op welke gebieden? 

Doet u daar inspiratie op voor energie efficiency?  

- Zo nee, waarom niet? Zijn er geen dingen bij andere die u over kunt nemen ivm te grote 

verschillen? 

- Zo ja, om welke bedrijven en welke technieken gaat dat dan? 

- Zou het helpen als een adviesbureau helpt om uit te zoeken wat de opties zijn en om deze te 

implementeren? 

Afsluiting 

Zijn er nog dingen die u kwijt wilt? 

Uiteraard ga ik vertrouwelijk om met uw gegevens en wordt dit interview geanonimiseerd. U krijgt de 

belangrijkste conclusies van mijn onderzoek t.z.t. opgestuurd. Bedankt voor uw tijd! 
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Appendix 8: Transcribed interviews 

Interview 1: Verbruggen Palletizing  
28-04-2020 10:30. Location: at home. 

Erik Bruggink: Goedemorgen.  

Pieter Meijers: Ja, fijn dat u zo ontzettend snel tijd kon maken.  

Ja, het duurde iets langer, maar goed.  

Ja, maar dat geeft niet hoor. Ik zit toch heel de dag thuis, dus ik kon gerust een kwartiertje wachten. 

Nou brand los. 

Ja, laat ik mezelf nog even kort introduceren; mijn naam is dus Pieter Meijers. Ik ben 22 jaar en studeer 

bedrijfskunde aan de universiteit van Nijmegen. En ik doe voor mijn scriptie onderzoek naar factoren 

die bepalen of bedrijven wel of niet investeren in energiebesparing of energie-efficiency. En dan kijk ik 

zowel naar meer strategische factoren als naar bedrijfskenmerken en omgevingsfactoren. Dus die drie 

groepen neem ik mee. En ik heb dat al geanalyseerd aan de hand van data. Maar veel resultaten zijn 

dan nog niet helemaal helder. Om een voorbeeld te geven: uit mijn onderzoek blijkt dat grote bedrijven 

relatief meer investeren dan kleine bedrijven, maar waarom is dat? Waar komt dat vandaan? En zo zijn 

er meer dingen waar ik met behulp van interviews meer duidelijk over wil geven. 

Wat is relatief? Waar weeg je dat dan tegen? 

Nou, ik heb een dataset waarin bedrijven hebben aangegeven: we hebben in de afgelopen tijd in deze 

groepen technieken geïnvesteerd, dus bijvoorbeeld we hebben vroegtijdig machines vervangen om zo 

ons energieverbruik naar beneden te brengen omdat die nieuwe machines minder energie verbruiken 

of we hebben controlesystemen aangebracht om machines stil te leggen op het moment dat ze niet 

gebruikt worden. Dus allemaal zulk soort groepen. 

Dat is dan een afweging in de breedte van wat ze doen of een afweging in de totale som die je maakt. 

Het is niet zo dat je kijkt naar de hoeveelheid investeringen die je maakt in relatie tot de totale 

hoeveelheid investeringen? 

Ja, dat neem ik dus ook wel mee. Alleen daar zitten allemaal ingewikkelde dingen aan. Want voor een 

bepaald bedrijf kan een relatief klein deel van de investeringen toch heel veel geld zijn omdat ze 

bijvoorbeeld al ontzettend veel investeren, terwijl andere bedrijven misschien relatief weinig per euro 

omzet hoeven te investeren. Zo probeer ik dat zo breed mogelijk te maken. En dat zijn dan de 

afhankelijke factoren, dus die ga ik dan voorspellen aan de hand van allemaal factoren van dat bedrijf. 

Dus bijvoorbeeld, als een bedrijf dan een bepaalde strategische keuze maakt, dus bijvoorbeeld een 

ōŜŘǊƛƧŦ ȊŜǘ ǾƻƻǊŀƭ ƛƴ ƻǇ ŜŜƴ Ȋƻ ƎƻŜŘ ƳƻƎŜƭƛƧƪŜ ǇǊƛƧǎΣ ƛƴǾŜǎǘŜŜǊǘ ȊƻΩƴ ōŜŘǊƛƧŦ Řŀƴ ƳŜŜǊ ƻŦ ƳƛƴŘŜǊ ƛƴ ŜƴŜǊƎƛŜ-

efficiency? En als het een groot bedrijf is, investeert het dan meer dan een klein bedrijf? Als een bedrijf 

meer samenwerkt met andere bedrijven, investeren ze dan meer of minder? En als het bedrijf veel druk 

voelt vanuit de omgeving, investeren ze dan meer? Dus allemaal zulk soort verbanden probeer ik te 

zoeken. Dat wat betreft mijn onderzoek. Heeft u zo een helder beeld van wat mijn onderzoek inhoudt? 

Jawel 

Zou u kort uw eigen bedrijf kunnen introduceren? 

Ja, waar ik nu zit is Verbruggen Palletizing te Emmeloord en daar maken we pelletiseer machines. Dus 

zak- en dozen- en krattenstapelaars. Dus dat is een machinefabriek, een machinebouwer. 
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En ik zag dat u dus meerdere vestigingen heeft, ook wereldwijd? 

Ja, dat klopt. In Amerika hebben we een vrij grote vestiging, in Dakar hebben we een vrij grote vestiging 

en daarnaast hebben we nog een aantal sales branches, dat zijn wat kleinere vestigingen. En in 

Emmeloord hebben we er drie. 

En zit de productie vooral in Nederland of is die geoutsourcet? 

De productie, dus dan bedoel ik fabricage, dat besteden wij voor het grootste gedeelte uit. Fabricage 

doen we deels in Nederland en deels in Roemenië. Maar de assemblage gebeurd hier in Emmeloord. 

En fabricage van besturingspanelen gebeurd hier ook in Emmeloord. 

Ja, snap ik. En als u zou moeten aangeven van: wat is het punt waar u zich mee onderscheid van andere 

bedrijven, van concurrenten? 

Wij zijn de beste ter wereld.  

9ƴ ǿŀŀǊ Ȋƛǘ ΨƳ Řŀǘ ƛƴΚ 

Dat het gewoon pijn doet als je geen blauwe koopt, maar een andere. En als je dat dan op een 

verjaardag moet vertellen dan doet dat gewoon zeer. Want ja, je hebt niet het geld gehad om de 

duurste te kopen. En dat is gewoon de beste. Technisch gezien, waar het verschil is zit, is gewoon in 

de software. De mogelijkheden en de stabiliteit.  

Maar dat vertaalt zich dus ook wel in een iets hogere prijs dan van concurrenten? 

Ja, absoluut. Ja, ik ben zeker niet de goedkoopste. Maar daarvoor krijg je wel terug dat je een machine 

krijgt die doorontwikkeld wordt, ook op het gebied van IOT en dat je steeds meer data uit je machine 

kunt halen. Daarmee krijg je ook een machine die je koopt bij een bedrijf dat financieel gezond is, dat 

ook doorontwikkeld naar de toekomst toe. En dat geeft uiteindelijk een machine met een hele hoge 

uptime. Een maximale uptime, dat is eigenlijk waar wij ons op richten. 

Ja, helder. En u bent CEO van Verbruggen Palletizing. Had u daarvoor ook al een andere functie bij het 

bedrijf, of bent u medeoprichter? 

Nee, ik ben niet de oprichter, ik ben wel de eigenaar. Ik heb dit bedrijf 10 jaar geleden gekocht. En 

daarvoor heb ik een aantal andere dingen gedaan; in de werktuigbouw en in de management-achtige 

functies. Dus een technisch-commerciële achtergrond. 

Oké, als we dan het stapje maken naar energie-efficiency. Kunt u aangeven van het productieproces 

waarin die machines gemaakt worden, heeft u dan meer of minder dan concurrenten geïnvesteerd in 

energie-efficiency? Is het dan efficiënter of niet dan concurrenten. 

Ja, absoluut efficiënter. Maar dat zit hem niet zozeer in fabricagemiddelen omdat wij natuurlijk het 

grootste gedeelte van de fabricage, zoals het snijden, zetten en lassen dat besteden wij uit. Ik denk op 

zich dat die stap dat je dat uitbesteedt dat maakt al dat je aangeeft dat je dat zelf niet efficiënt kunt 

doen. He, dan kan geen enkele machinebouwer efficiënt doen, omdat je bezetting veel te laag is. Wij 

ōƻǳǿŜƴ ƳŜǘ ȊƻΩƴ ōŜŜǘƧŜ мнл Ƴŀƴ Ȋo een beetje 3 machines in de week. Maar dat is onvoldoende om 

door te kunnen innoveren in buislezers, in de nieuwste technologie. Dus dat kun je veel beter inkopen 

bij bedrijven die daarin gespecialiseerd zijn. Waar je dan vervolgens naar kijkt als het gaat om onze 

assemblage. Wat is dan het allerbelangrijkste, en waar is ons bedrijf op gestoeld: dat is op de filosofie 

van Eliat Koltrad en dat is flow, dus doorlooptijdverkorting. Dus een just-in-time proces, waarbij we 

minimale voorraad hebben en onze bouwtijd is 2-2,5 week maximaal. Nou, als je daar naar kijkt, dan 

is de doorlooptijd van je machine het kortste. Want gebruikelijk in deze wereld is dat een doorlooptijd 
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10 tot 13 weken is, dus dan ben je veel korter met een machine bezig en dat maakt per saldo dat je 

daar ook veel minder energie in investeert. Dus we hebben een hele hoge operational excellence. 

Maximaliseren van de operational excellence, dat maakt uiteindelijk dat wij niet alleen minder energie, 

maar sowieso minder bronnen gebruiken en een lagere kostprijs hebben dan onze concurrenten. 

Ja, dus dat zit echt in hoe het productieproces is ingericht. 

Ja, het zit met name in het productieproces verankerd. 

Ja, precies. U doet dus zelf alleen de assemblage, maar heeft u in de afgelopen jaren wel eens machines 

die u daarin gebruikt vroegtijdig vervangen of onderdelen daarvan vervangen echt gericht op het 

verminderen van het energieverbruik? 

Ja, kijk. In die zin gebruiken wij relatief weinig machines. En de machines die wij gebruiken, gebruiken 

relatief weinig energie in de zin van stroom. De grootste energieverbruiker die wij hier hebben in 

verlichting en die is inderdaad allemaal vervangen door ledverlichting. Gewoon uit kostenbeheersing. 

En als je kijkt naar de ontwikkeling van onze machines, dan houden wij daar wel in zekere zin rekening 

mee. Dus dat maakt dat wij motorvermogens uitrekenen, dat we zo laag mogelijke motorvermogens 

gebruiken. En dat we ook bezig zijn om de pneumatiek uit onze machines te halen en alles te 

elektrificeren en dat doen wij om twee redenen: 1) de techniek an sich is duurder maar het instellen, 

dus de doorlooptijd, die willen we daarmee alsnog verkorten en 2) de total cost of ownership van de 

machine bij de gebruiker die liggen weer lager, omdat pneumatiek is per saldo een hogere 

energieconsumptie dan direct een elektrische motor. 

Maar als ik het goed begrijp is dus alles gericht op een zo goed mogelijk product afleveren bij de klant 

en dat staat echt op één, en daarbinnen wordt gekeken hoe de kosten zo laag mogelijk gehouden 

kunnen worden. 

Ja. Als wij een product afleveren waar we wakker van liggen, dan verliezen we heel veel geld. Want wij 

verkopen die producten wereldwijd en we moeten die ook wereldwijd installeren. En als die niet goed 

zijn, dan hebben we veel te veel nawerk. Dus als die niet goed zijn, dan hebben we een probleem. 

Werkt u ook samen met andere bedrijven? Dus u heeft bijvoorbeeld toeleveranciers, is dat meer op 

bestelling of heeft u daar echt een intensieve samenwerking mee? 

Wij hebben met heel veel toeleveranciers inderdaad een ς ja, wat is intensieve samenwerking, maar 

ƘŜǘ ƛǎ ƎŜŜƴ ƪǿŜǎǘƛŜ Ǿŀƴ ŀŦƭŜǾŜǊŜƴ ƻǇ ōŜǎǘŜƭƭƛƴƎΦ ²ƛƧ ƪƻǇŜƴ ƻǇ ƧŀŀǊōŀǎƛǎ ȊƻΩƴ ōŜŜǘƧŜ мс-17 miljoen in en 

daar hebben wij zeker partnerships in. En daar moet je vergelijken, ik weet niet of je wel eens bij DAF 

in Eindhoven bent geweest? 

Nee, nooit geweest. 

Of een Scania, maar daar moet je het mee vergelijken. Dus dat is just-in-time levering, minimaliseren 

van verpakkingsmaterialen, direct identificeren van artikelen, automatische bonnen, automatische 

facturatie. En dat is er allemaal op gericht om minimale verspillingen te hebben. Want uiteindelijk 

resulteert dat weer in een lagere energieconsumptie. 

Hoeveel werknemers heeft uw bedrijf eigenlijk in totaal? 

200. 

En hier in Nederland zitten er dan 120. En hoe zijn die rollen verdeelt? Zijn die met name werkzaam in 

de verkoop, of in de assemblage? Hoe zit die verdeling? 
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Het overgrote deel heeft een indirecte/ kantoorfunctie. Ik denk dat er een man of 20 aan het monteren 

is. Een man of 20 is aan het installeren, dus die reizen heel veel. 30 man is ongeveer bezig met verkoop; 

een deel reist, een deel zit op kantoor. Dan heb je inkoop, administratie, werkvoorbereiding, 

engineering, R&D op het gebied van software, elektro en werktuigbouw. 

Ja, want hoe groot is de R&D-afdeling?  

Alles bij elkaar 30 man echt R&D. 

JA, dus dat is best wel een fors deel; meer dan 10% van uw personeel werkt in de R&D. 

JA, dat klopt, dat hebben we relatief veel ook, ja. 

WŀΣ Ŝƴ Řŀǘ ƛǎ Řǳǎ ƻƻƪ ǾŀƴǿŜƎŜΧ 

En dat is ook voor nieuwe ontwikkeling. R&D is vooral voor nieuwe ontwikkeling. Je ziet vaak bij 

bedrijven dat er niet echt R&D zit, maar dat dat dan vooral projectontwikkeling/ projectengineering is, 

maar dat is bij ons niet aan de orde. Wij werken ook configure-to-order, en niet engineer-to-order. 

Engineer-to-order betekent: je verkoopt iets, waarvan je eigenlijk niet goed weet wat, en nadat je het 

verkocht hebt ga je het pas bedenken. En dat maakt dat per saldo ook je energieverbruik hoger is en 

je doorlooptijd langer.  

En wat u dus niet doet in engineer-to-order, maar configure-to-order? 

Eigenlijk moet je dat dus voorstellen alsof wij een hele grote bak met lego-steentje hebben, en elke 

klant krijgt een unieke opstelling, maar al die lego-bouwsteentje zijn uiteindelijk allemaal weer 

hetzelfde. 

Ja, want ik zag op uw website wel vier hoofdproducten, maar daar kunt dus heel erg op variëren? 

Ja, klopt. Elke opstelling is uniek, om het zo te zeggen. Elke opstelling is klant-specifiek, maar het 

bestaat allemaal uit beproefde componenten.  

Is nieuwe product ontwikkeling echt iets van de R&D-afdeling, of worden daar ook anderen, zoals 

verkopers of mensen die in de assemblage werken ook bij betrokken? 

Nee, in de basis is dat een taak van de productmanager, die is verantwoordelijk voor het 

productportfolio en die legt zijn oor wel links en rechts te luister, maar in de basis is er wel een 

verdeling; het is niet zo dat de mensen op de vloer bepalen wat wij maken. 

Die productmanager die heeft daar dus wel een hele belangrijke rol in? 

Ja, wij hebben het bedrijf en ook het management in drie hoofdtakken opgedeeld, of eigenlijk vier: 

operational excellence, customer intimacy, product leadership en staf en diensten. Conform het model 

van Tracey en Wiersma. 

Nou, dan ben ik wel ik een heel eind door mijn vragen heen; zijn er dingen die u kwijt wil. 

Ja, ik weet niet of jij nu enig idee hebt hoeveel wij investeren in energiereductie.  

Nou, mijn onderzoek gaat met name over de efficiency binnen uw bedrijf. Terwijl ik de indruk hebt dat 

u met name investeert in energiereductie voor uw klanten. Klopt dat? 

Nee, indirect ontstaat er bij ons een enorme energiereductie doordat de doorlooptijd verkort. Onze 

focus ligt primair op doorlooptijdverkorting en dat heeft als gevolg: kostenreductie en energiereductie. 
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Ja, precies. Dat is helder. Maar in die zin is energiereductie meer een bijgevolg van de korte 

doorlooptijd.  

Maar dat is bij iedereen zo. 

Maar wilt u daar dan nog verder op toelichten? 

Nou, ik denk dat als je kijkt wat er bereikt is in de afgelopen tien jaar, dan is onze doorlooptijd verkort 

van 16 weken naar 2,5 week. Nou, dan je de factor berekenen wat dat uiteindelijk ook in je 

energietransitie gedaan heeft. 

Want wat zijn dan met name de knoppen waar dat minder energieverbruik oplevert? 

Nou, als je met dezelfde mensen en dezelfde faciliteiten in totaal 6 keer langer over doet, dan verbruik 

je ook 6 keer meer energie. En dat is iets dat heel vaak vergeten wordt. En dat is de fout die heel vaak 

gemaakt wordt, dat er heel vaak gekeken wordt naar directe investeringen, maar dat zegt niet alles. 

Dus uw punt is: kijk niet alleen naar de investeringen, maar ook naar hoe het proces wordt 

vormgegeven.  

Ja, en dat is wat ik je graag mee wil geven inderdaad. Je kunt proberen het daadwerkelijke verbruik te 

reduceren. Stel je voor, je moet een plaatje ombuigen; dat doe je met een kantbank. Dan kun je 

focussen op de energie die die bewerking kost. Maar dat is wat het is; dat is actie-reactie. Die energie 

zal altijd hetzelfde zijn. Je kunt beter kijken: wat gebeurt er voor de daadwerkelijke actie en wat 

gebeurd er na de daadwerkelijke actie en daarop gaan reduceren. En dat is in zekere zin ook wat er 

hier gebeurd. Je kunt je alleen focussen op de daadwerkelijk investering die gedaan wordt, maar dan 

blijf je eigenlijk hangen in het feit van: ledverlichting, een energiezuinige auto, een keer een nieuwe 

machine. Maar de vraag is of je daarmee de grootste reductie mee bereikt. Ik denk het niet. Ik denk 

dat je de grootste reductie bereikt met het reduceren van idle time. 

Kunt u dan toch nog even voor mij als leek, iets scherper zeggen: wat zijn dan momenten die u 

efficiënter doet? 

Laat ik het nog simpeler proberen te zeggen. Stel je hebt een bedrijfshal. En er zit een bepaalde 

hoeveelheid lampen in en die verbruiƪŜƴ ŜŜƴ ōŜǇŀŀƭŘŜ ƘƻŜǾŜŜƭƘŜƛŘ ǎǘǊƻƻƳ ǇŜǊ ǳǳǊΦ 5ƛŜ ƪǳƴ ƧŜ Ωǎ 

ochtends om acht uur aanzetten en om vijf uur uit. En dan weet je wat je verbruikt op een dag. 

Vervolgens kun je gaan kijken: als ik naar ledverlichting ga, wat is dan mijn verbruik? Je kunt ook gaan 

kijken: wanneer heb ik ze echt nodig, en wanneer heb ik ze niet nodig. Als ik dat werk, dat ik in die hal 

doe, bijvoorbeeld niet in acht uur kan doen, maar in vier uur, dan heb ik de helft bespaart met oude 

technologie. Als ik dan ook nog eens keer nieuwe technologie doe, dan heb ik per saldo veel meer 

bespaart. Dat is wat ik eigenlijk probeer te zeggen. Als wij dan in zes keer kortere tijd een machine 

kunnen bouwen, en dus per saldo zes keer meer om kunnen zetten, dan zouden we nu dus een hal 

moeten hebben die zes keer zo groot is, zes keer zo veel medewerkers moeten hebben, zes keer zoveel 

geld in beslag moeten hebben en zes keer zoveel energie moeten verbruiken dan we op moment 

moeten doen. Dat hebben we dus weten te reduceren. Niet door te investeren in zes keer minder 

lampen, maar door het werk zes keer sneller te doen. Je vat hem? 

Ja, ik vat hem intussen. Helder. Dank voor dat u het nog even een keer hebt uitgelegd. 

Nou, ik ben heel benieuwd. Wanneer maak jij je scriptie klaar? 

Voor de zomervakantie, dus ik hoop dat ik half juni een eerste versie af heb, en ik zal dan ook al een 

!пΩǘƧŜ ƻǇǎǘŜƭƭŜƴ ƳŜǘ ŘŜ ōŜƭŀƴƎǊƛƧƪǎǘŜ ŎƻƴŎƭǳǎƛŜǎ Ǿŀƴ ƳƛƧƴ ƻƴŘŜǊȊƻŜƪ Ŝƴ ŘƛŜ ǎǘǳǳǊ ƛƪ Řŀƴ ƴŀŀǊ ƧŜ ǘƻŜΦ 5ƛǘ 
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interview typ ik uit, en dat anonimiseer ik en dan zal ik hem ook naar je toesturen. Zodat u ook weet 

wat er in staat. Want ik zet hem wel integraal, als bijlage in mijn scriptie. En u krijgt dan de belangrijkste 

conclusies en het uitgetypte interview krijgt u opgestuurd. 

Geweldig, dankjewel. 

Ja, u ook hartelijk bedankt voor uw tijd! 

Graag gedaan, Pieter, tot ziens! 

Ja, tot ziens! 

Interview 2: Asphalt factory 
 28-04-2020 14:15. Location: at home. 

Pieter Meijers: Ontzettend fijn dat we contact hebben. Ik ben intussen wel gewend dat het altijd even 

duurt op deze manier voordat het lukt. 

Χ 

Wat zegt u? Ik kan u op deze manier niet verstaan 

5ƛǊƪ Wŀƴ {ƭƻƻǎΥ 9Ǌ ȊƛƧƴ ƻƻƪ ǾŜǊǎŎƘƛƭƭŜƴŘŜ ǇǊƻƎǊŀƳƳŀΩǎ ƛƴ ƻƳƭƻƻǇ Ŝƴ ƘŜǘ ŜƴŜ ǇǊƻƎǊŀƳƳŀ ƘŜŜŦǘ ǿŜŜǊ 

andere voordelen dan andere. 

Wŀ ƪƭƻǇǘΣ Ŝƴ ŀƭ ŘƛŜ ǾŜǊǎŎƘƛƭƭŜƴŘŜ ǇǊƻƎǊŀƳƳŀΩǎ ƭŜǊŜƴ ǿŜ ŀƭƭŜƳŀŀƭ ƛƴ ŜŜn ontzettend rap tempo kennen.  

Ja, ja. Nooit te oud te leren, toch. 

Nee, dat blijkt. Mooi dat we nu in ieder geval contact hebben. Ik ben dus vorig jaar rond deze tijd liep 

ik stage bij de Tweede Kamerfractie van de SGP en toen ben ik dus een keer samen met Chris Stoffer, 

het Kamerlid van de SGP, op werkbezoek geweest in Bergen op Zoom. En nu ben ik dus mijn master 

scriptie aan het schrijven over de vraag waarom productiebedrijven investeren in energiebesparing in 

efficiency zeg maar. En ik heb daarvoor een dataset die mijn docent heeft die ik daarvoor mag 

gebruiken, waarbij 200 bedrijven in zitten. En die heb ik dus gebruikt om bepaalde verbanden uit te 

halen. Dus ik heb daar bijvoorbeeld vragen meegenomen over strategische overwegingen van bedrijven 

om te investeren in energiebesparing, maar ik heb ook meer naar bedrijfskenmerken gekeken. 

Bijvoorbeeld: is er verschil tussen grote en kleine bedrijven hoeveel ze investeren. Ook heb ik gekeken 

naar omgevingskenmerken, zoals in welke sector zijn ze actief, is er overheidsbeleid enzovoort. En ik 

heb gekeken: hoe werken die drie groepen, strategie, bedrijfskenmerken en omgevingskenmerken, hoe 

werken die samen zodat het ene bedrijf meer investeert in energie efficiency dan een ander bedrijf. 

Maar met die dataset zijn niet alle vragen beantwoordt, er bleven nog best wat vragen over en daarom 

wil ik ook een aantal interviews doen om daar wat meer helderheid in te krijgen. Daarom ook 

ontzettend fijn dat u mee wilt werken. 

Ja, brand maar los! 

Mijn eerste vraag is eigenlijk vrij simpel: kunt u even vertellen wat uw bedrijf doet? 

Waar jij op bezoek bent geweest is een asfaltcentrale. Maar, de asfaltcentrale is eigendom van een 

aantal aannemers. En onze moederbedrijven, ik heb in Bergen op Zoom drie moederbedrijven, drie 

aannemers, en dat zijn allemaal wegenbouwaannemers. Maar die zijn niet alleen wegenbouwer, maar 

ook bouwer, Dura Vermeer en BAM zijn gewoon grote bouwers, en die hebben dus als een van hun 
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onderdelen, hebben ze een aandeel in een asfaltcentrale. Dus zoek je antwoorden als asfaltcentrale, 

of als grote aannemer? 

Nee, ik kijk toch met name naar de asfaltcentrale als specifieke locatie als onderdeel van een groter 

geheel. En ik denk dat we zometeen ook nog wel komen op het verband met het groter geheel en de 

aannemers en de asfaltcentrale. Maar ik kijk met name naar wat er in de asfaltcentrale gebeurd. 

Oké, nou dan is het antwoord: ik beheer twee asfaltfabrieken, een in Bergen op Zoom en een in 

Deventer. En in die asfaltfabrieken produceren wij asfalt, warm asfalt, dat wordt op hoge temperatuur 

gemaakt en dat maken wij helemaal gereed, zodat ze het in vrachtwagens op kunnen halen en naar de 

weg kunnen brengen en daar werken. Dat doen wij op twee locaties en er zijn ongeveer 35 van die 

asfaltcentrales in Nederland. De BAM heeft daar 7 centrales van, Dura Vermeer heeft er 6 en mijn 

derde aandeelhouder in Bergen op Zoom, Zeeuwse Asfalt Onderneming, die zit alleen maar in Bergen 

op Zoom. 

Ja, want asfalt is een ontzettend lokaal product, heb ik begrepen. Je kunt niet asfalt in Groningen maken 

om het in zeeland te gebruiken 

Dat is in ieder geval niet makkelijk. Het kan wel hoor. In Canada hebben ze natuurlijk veel grotere 

afstanden en daar heb je niet op elke hoek van de straat een asfaltcentrale, dus daar hebben ze wel 

grotere afstanden dat ze er mee rijden, verschepen zelfs. Maar in Nederland zeggen wij meestal van: 

je moet toch wel binnen een uur rijden kunnen leveren. 

Ik zat op de site te kijken, asfaltcentrale.nl, daar staan 7 asfaltcentrales, werken die samen omdat ze 

allemaal BAM als aandeelhouder hebben. 

Ja, het zijn allemaal asfaltcentrales waar BAM 100% eigenaar is, of voor een bepaald percentage. 

En in principe doet Y dat ook, zodat ze overal door heel Nederland verspreid, makkelijk asfalt van hun 

eigen centrales kunnen halen? 

Ja, je wil een goeie spreiding in Nederland hebben. Je zou nooit twee asfaltcentrales vlakbij elkaar 

ǿƛƭƭŜƴ ƘŜōōŜƴΣ ǿŀƴǘ Řŀƴ Ǝŀ ƧŜ ƧŜ ŎƻƭƭŜƎŀΩǎ ōŜŎƻƴŎǳǊǊŜǊŜƴΦ 5ǳǎ ƧŜ ƘŜōǘ ŜŜƴ ŀŀƴǘŀƭ ƭƻŎŀǘƛŜ ƛƴ bŜŘŜǊƭŀƴŘΣ 

dat probeer je een beetje te verdelen en daar vandaan maak je asfalt voor de dichtstbijzijnde gebieden. 

Maar u heeft dus wel concurrenten in de buurt zitten, waar u wel mee moet concurreren?  

Ja, wij hebben er zeven en er zijn er in totaal 35. 

9ƴ ƻǇ ǿŜƭƪ ŀǎǇŜŎǘ ŎƻƴŎǳǊǊŜŜǊǘ ǳ ƳŜǘ ŘŜ ŎƻƴŎǳǊǊŜƴǘŜƴΚ hǇ ǇǊƛƧǎ ƻŦ ƪǿŀƭƛǘŜƛǘ ƻŦΧ 

Ja, op prijs. Nu is het wel zo dat onze eigen aandeelhouders, die hebben natuurlijk een gunstigere prijs 

bij hun eigen molens. En je haalt dus liever asfalt bij je eigen centrale dan dat je dat bij eentje doet die 

misschien vlakbij het werk ligt. Maar als je werk voor de deur van ŘŜ ŀƴŘŜǊ ȊΩƴ ŀǎŦŀƭǘŎŜƴǘǊŀƭŜΣ Řŀƴ ƪƻƳ 

je bij het punt dat je zegt: nou zullen we wel dat eind gaan rijden naar mijn eigen centrale waar het 

goedkoper is dan bij de concurrent. 

Hoeveel mensen werken er op locatie? 

Tien. Tien vaste personeelsleden en ik heb nog een flexibele schil van een man of 3-4, want wachten 

totdat er iemand zegt: ik wil asfalt hebben op die dag en dat tijdstip. 75, nee 80 procent valt gewoon 

in normale werkuren, maar er zit 20 procent in de nacht en in de weekenden, dus wij moeten best heel 

flexibel zijn met de inzet van het personeel, want het is soms bij nacht en ontij op misschien 6,7 
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weekenden achter elkaar. De 10 vaste mensen doen het meeste, maar we hebben dus een flexibele 

schil nodig om die bijzondere tijdstippen op de vangen. 

En bij die 10 mensen, zijn dat de productiemedewerkers, of zit u daar ook bij in? 

Nee, daar zit ik niet bij in. Maar daar zitten bijvoorbeeld wel 2 mensen van de kwaliteitsdienst in. Die 

produceren zelf niet, maar die monitoren constant de kwaliteit van het product dat we leveren. Op 

elke paar honderd ton nemen ze een monster en dat monster van het asfalt peuteren ze helemaal uit 

elkaar en dan kijken of dat voldoet aan de specificaties die wij aan dat mengsel toedichten. 

Dan wil ik nu de stap maken naar de specifieke investeringen in energie efficiency. Ik zag op uw site dat 

u daar flink in heeft geïnvesteerd. 

Ja, er zijn tot nu toe een paar bedrijven die kunnen op een laag temperatuur asfalt produceren. 

Normaal gesproken wordt asfalt op 170 graden geproduceerd. Maar je kan wel nagaan: als je een 

vrachtwagen vol asfalt moet halen op 170 graden, dat dat enorm veel energie kost en de Y heeft een 

speciale techniek ontwikkeld waarbij we het ook op 110 graden kunnen. Dat scheelt 60 graden in 

eindtemperatuur, en dat scheelt een behoorlijk hoeveelheid energie. Als je de verhoudingen ongeveer 

wil zien: een ton asfalt is ongeveer een halve kuub, daarvoor hebben acht kuub gas nodig. Als we het 

op lage temperatuur gaan produceren, dan naderen we de 5 kuub. Dat is een forse vermindering. Maar 

daar zit wel een behoorlijke investering aan vast. Er zit een investering in de asfaltcentrale van 600.000 

euro. 

Oja, en om het in perspectief te zetten: hoe staat dat ten opzichte van de jaaromzet. 

Dat is maar een procent of 10, dat wij op lage temperatuur asfalt produceren.  

Oja, want waarom is dat dan? 

Dat heeft met de kosten te maken. Er zit een grote investeringen aan, dus dat asfalt is duurder. De 

overheid is voor 95% onze klant; asfalt zit wel wat op particulier bedrijventerrein, maar het is vooral 

gemeenten, Provincies, Rijkswaterstaat en waterschappen. Dus 95% van onze klanten zijn overheden 

en wij concurreren bijna bij alle overheden op prijs. Daar zit wel langzaam beweging in, je kan 

tegenwoordig ook wel punten scoren in je aanbesteding als je aantoont dat je duurzamer werkt, maar 

dat begint mondjesmaat vorm te krijgen. De bulk is nog steeds op prijs. 

Ja, maar wat ik ook bedoelde: die 600.000 investeringen, dat is een enorm bedrag, maar hoe staat dat 

ten opzichte van de algehele investeringen die u doet in een asfaltcentrale. 

Een nieuwe asfaltcentrale, als je het terrein of kantoor niet meerekent, dan zit je al gauw richting de 

10 miljoen om een nieuwe fabriek te bouwen. En dan bouw je hem nog niet met de allernieuwste 

technieken. Die zijn nog steeds in ontwikkeling. Maar over het algemeen in de hele asfaltbranche is 

een zeer verouderde branche. Je hebt eigenlijk over het algemeen heel veel oude fabrieken. 

Bijvoorbeeld die in Bergen op Zoom, dat is een relatief jonge centrale, die is 22 jaar oud. 

Ja, dat klinkt al behoorlijk oud dan, ja. 

Ja. Maar die centrale die ik heb in Deventer die is van 1988. Dus die is 32 jaar oud. 

Ja, precies. En dan is het dus ook moeilijk om de nieuwste technieken van energie efficiency toe te 

passen, omdŀǘ ȊƻΩƴ ŎŜƴǘǊŀƭŜ Ȋƻ ƭŀƴƎ ǎǘŀŀǘΦ 
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Ja, maar vooral ook omdat je vooral op prijs moet concurreren. En als je dan gaat concurreren, dan 

moet je meer gaan afschrijven en dan wordt je asfalt duurder. En dan gaan je concurrent het werk 

aannemen, dan ga je zelf niet het werk aannemen. 

Ja, dat snap ik. Daarnaast zag ik nog op uw website staan dat dankzij renovatie in 2016 ook 80% 

gerecycled kan worden. Moet ik dat zo zien dat dan oud asfalt kan dan weggebroken worden en er bij 

ingegooid worden en opnieuw gemaakt worden. 

Ja. Dat kunnen alle asfaltcentrales van het hele land. We zijn een jaar of 25 geleden begonnen met 

hergebruik van oud asfalt. Asfalt is een samenstelling van stenen en zand en lijm. En die lijm heet 

bitumen, een aardolieproduct en eigenlijk werkt dat net als een lijmpistool thuis: als je bitumen warm 

maakt wordt het vloeibaar en als je het weer koud laat worden, wordt het hard. En eigenlijk kun je dat 

tot in het oneindige doen. Dus als je oud asfalt opwarmt dan krijg je zeg maar stenen en lijm en zand 

eigenlijk gewoon uit de weg vrij. Het is alleen de kunst om het zo toe te passen dat als je dat asfalt 

weer nieuw maakt dat dat aan alle eisen voldoet. Maar we gebruiken dus heel veel oud materiaal en 

dat percentage dat zie je ook langzaam aan elk jaar omhoog gaan. In Bergen op Zoom kwamen we 

vorig jaar op ongeveer 50% van onze grondstoffen was oud materiaal. En dat scheelt enorm veel in de 

hoeveelheid nieuwe bitumen en in de hoeveelheid steen en zand die je moet kopen. Je moet er 

natuurlijk wel een hele hoop voor doen. Je moet er werk voor doen, je moet het uit elkaar peuteren, 

maar je kan dus het oud materiaal een heleboel hergebruiken. En er zit ook verschil in verschillende 

soorten mengsel. Maar gemiddeld over het hele jaar komende we op 50% procent uit. De helft. Maar 

je hebt verschillende asfaltlagen: een asfaltweg is opgebouwd uit 2,3,4 of 5 asfaltlagen, afhankelijk van 

ƘƻŜ ȊǿŀŀǊ ŘŜ ǿŜƎ ōŜƭŀǎǘ ǿƻǊŘǘΦ {ƴŜƭǿŜƎŜƴ Ǝŀŀƴ ǿŜƭ ǘƻǘ ŜŜƴ ǘƻǘŀŀƭ ǇŀƪƪŜǘ Ǿŀƴ Ǉŀƪ ΨŜƳ ōŜŜǘ нр 

ŎŜƴǘƛƳŜǘŜǊΣ ȊƻΩƴ п ƻŦ р ƭŀƎŜƴΦ aŀŀǊ ŘŜ eisen die aan onder- of tussenlagen worden gesteld, zijn een 

stuk lager dan die aan een deklaag worden gesteld. Dat lijkt logisch he, want een deklaag komt in 

ŎƻƴǘŀŎǘ ƳŜǘ ōŀƴŘŜƴ Ǿŀƴ ŀǳǘƻΩǎ Ŝƴ ǾǊŀŎƘǘŀǳǘƻΩǎΦ aŀŀǊ ƻƻƪ ƛƴ ŎƻƴǘŀŎǘ ƳŜǘ ŘŜ Ȋƻƴ Ŝƴ ŘŜ ǊŜƎŜƴΣ Řǳǎ ŘŜ 

ǘƻǇƭŀŀƎ ŘƛŜ ƪǊƛƧƎǘ ƘŜǘ ƳŜŜǎǘ ǾƻƻǊ ȊΩƴ ƪƛŜȊŜƴΣ Řǳǎ ŜǊ ȊƛƧƴ ŜƛǎŜƴ ƭŀƴŘŜƭƛƧƪ ŘƛŜ ōŜǇŀƭŜƴΦ WŜ ƘŜōǘ ŜŜƴ 

systematiek waarin heel veel contracten worden gemaakt. Die systematiek dat heet de RAW-

systematiek en daarin staat voorgeschreven dat je in een onder- en tussenlaag mag je 70% maximaal 

hergebruiken, maar de toplaag mag je maximaal 30% hergebruiken. Dus in totaliteit: je hebt meer 

onder- en tussenlagen dan toplagen, maar door de bank genomen, kunnen wij gemiddeld 50% 

aanhouden. Bij een onderlaag is dat meestal 70 en bij een toplaag is dat meestal 30%. In de innovatieve 

contracten, dus waarin dat helemaal vrijgelaten wordt, dus contracten waarin dat helemaal vrijgelaten 

wordt om de innovatie te stimuleren, dan zeggen ze: dan willen we je vrijlaten, moet je wel allemaal 

dingen aantonen natuurlijk, maar dan wordt je vrijgelaten. Dan wordt het over het algemeen duurder, 

want dan wordt het steeds lastiger om de goede kwaliteit te handhaven. Dus we hebben zelfs wel 

toplagen gemaakt 93%, maar dan moet je zo gigantisch veel toeren uithalen. Maar dat werd 

gesubsidieerd door provincies. Dus er kan van alles, maar dan wordt het wel duurder. 

Dan ben ik wel benieuwd: wat zijn voor u redenen, als we kijken naar de techniek waarop op lage 

temperatuur asfalt wordt gemaakt, wat was voor u redenen om dat toe te passen, om daarin te 

investeren? 

Nou, wij denken dat daar de toekomst ligt. Je ziet nu ook al een verschuiving van contracten die steeds 

meer waarderen dat je op een innovatieve manier bezig bent. Dus hogere hergebruik percentage en 

lagere energiebelasting. En we denken dat er over 10 jaar alleen nog maar van dat soort bestekken op 

de markt komen. Dus we willen voorbereid zijn om die techniek onder de knie te hebben. 

Ja, precies. En denkt u dat als u dat als u dat heel veel toe kunt passen, dat daar ook de kostprijs van 

naar beneden gaat? Want op dit moment is het dus ietsje duurder. 
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Ja, uiteindelijk denk ik wel. Uiteindelijk denk ik dat je tegen steeds lagere kosten gaat produceren. We 

halen bijvoorbeeld stenen uit Noorwegen, of uit Zuid-Duitsland. De stenen die gewoon uit de straat 

komen, die zijn veel dichterbij en transportkosten zijn toch best een belangrijk onderdeel van de 

kosten. Het duurste bestanddeel van het asfalt is de bitumen, lijm, en daar hoef je dus ook minder van 

te kopen. De lijm, de bitumen, wordt geproduceerd door de Shells, BPs, Totals van deze wereld zeg 

maar. Dat zijn natuurlijk ontzettend machtige concerns. Nou, op het ogenblik is de olieprijs natuurlijk 

laag, dus op het ogenblik is het ook wat goedkoper. Maar het is wel het duurste onderdeel van het 

asfalt. Dus als we bitumen uit de weg kunnen gebruiken, dat is niet gratis, je moet het wel helemaal 

uit elkaar peuteren, maar het komt wel van heel dichtbij natuurlijk. 

En heeft u ook nog steun van de overheid, bijvoorbeeld dat er overheidsregels zijn die u over streep 

ǘǊŜƪƪŜƴ ƻƳ ȊƻΩƴ ƭŀŀƎ ǿŀǊƳǘŜ ǇǊƻŎŜǎ ǘƻŜ ǇŀǎǎŜƴΣ ƻŦ ƛǎ Řŀǘ ŜŜƴ ōŜǎƭƛǎǎƛƴƎ ŘƛŜ ǳ ǎŀƳŜƴ ƳŜǘ .!a ƴŜŜƳǘ 

en verder niet?  

Nee, er zitten natuurlijk wel subsidies op allerlei vormen van energiebesparing en circulair gebruik van 

materiaal, daar zitten wel subsidies op. Maar dat weegt niet op tegen de totale investering die je moet 

doen? 

Maar u valt wel onder het ETS, toch? 

Jahoor. 

Helder. Oja, wat ik ook nog wilde weten is: die beslissing is ook in heel nauwe samenwerking met Y 

gebeurd, of heeft BAM zelfs die techniek zelf verder ontwikkeld. 

Ja, BAM heeft deze techniek zelf ontwikkeld. Er zijn drie partijen die laagtemperatuurasfalt kunnen 

maken. Ook Heijmans en KWS kunnen dat; Heijmans op 3 locaties en KWS op 1 en de BAM heeft nu 5 

locaties. Dus van de 7 centrales zijn er 5 waar die lage temperatuurinstallatie is. En we zijn steeds 

verder aan het ontwikkelen om te kijken: wat wordt de volgende stap? We zijn in Deventer aan het 

kijken of we toe kunnen naar een asfaltcentrale die op waterstof doet. Wat we nu gebruiken is 

Gronings gas, maar waar de uiteindelijk naartoe willen is een fabriek die op waterstof draait. 

Ja, als ik het goed begrijp is het eigenlijk ook zo dat een asfaltcentrale nooit zelfstandig zou kunnen 

overleven, zonder onderdeel te zijn van een aannemer? Is dat een juiste conclusie? 

Nee, dat is geen juiste conclusie. Het is in Nederland zo gegroeid dat de aannemers zelf hun eigen 

asfaltcentrale bouwden, maar als je de Duitse markt bekijkt, dan zijn de asfaltcentrales voornamelijk 

onafhankelijk en die verkopen aan alle aannemers. Wij verkopen wel aan derden, aan andere partijen, 

maar niet zo veel. Mijn voornaamste afnemers zijn de aandeelhouders. Maar in Duitsland heb je dat 

die markt veel onafhankelijker is. 

Oja, dus dat is wel echt een Nederlands verschijnsel. Als u de voor- en nadelen van deze manier zou 

moeten aangeven, kunt u dat? 

Ik denk dat het voordelen geeft om onafhankelijke partijen te hebben. Zeker als je dat Nederland-

breed ziet, want dan heb je niet meer de neiging om verder weg te rijden naar je eigen asfaltcentrale, 

dan is het puur de keuze: welke asfaltcentrale is het dichtste bij en daarmee heb je het minste 

energiebelasting op het milieu, omdat je het meest dichtbijzijnde centrale gebruikt. Dus in die zin is 

het zeker een punt. Maar die transitie er naartoe, dat elke aannemer zijn eigen asfaltcentrale heeft, 

dat is niet zo makkelijk. Maar de betoncentrales in Nederland, die zijn bijna allemaal onafhankelijk van 

de aannemerij, dus bij beton kan het ook. 
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Ja, dus dat is waarschijnlijk ook een beetje zo gegroeid. Maar kan het juist in het ontwikkelen van 

technieken zoals die lagere temperatuur-ŀǎŦŀƭǘΣ ƪŀƴ ƘŜǘ ŘŀŀǊ Ƨǳƛǎǘ ƻƻƪ ƴƛŜǘ ƛƴ ƘŜƭǇŜƴ Řŀǘ ŜǊ ȊƻΩƴ ƎǊƻǘŜ 

partij aan tafel zit en ook kan investeren? 

Ja, dat denk ik wel. Dat zal zonder meer zo zijn; ik denk dat we in Nederland verder zijn in de 

ontwikkeling van circulair asfalt en meer lage temperatuurasfalt dan bijvoorbeeld in Duitsland. Er zit 

duidelijk een drive van de moedermaatschappij achter om naar die circulaire maatschappij te gaan. 

Ja, want die druk vanuit de samenleving misschien ook wel om asfalt ook meer duurzaam te 

produceren, is dat uiteindelijk ook wel een achterliggende reden om ook te investeren hierin? 

Nou, ik denk dat de druk meer vanuit de overheid komt. Er zit natuurlijk ook wel een maatschappelijke 

druk achter, maar de overheden zijn echt onze opdrachtgevers. En als Rijkswaterstaat zegt die kant op 

te gaan zullen Provincies en Gemeenten op den duur ook wel volgen. Die hebben nu dus 

aanbestedingen, die worden beoordeelt op EMVI: Economische Meest Voordelige Inschrijving en die 

hebben allerlei systemen waarbij je punten kan verdienen. Je moet uiteraard nog steeds je prijs 

inleveren, maar je kan een soort fictieve korting behalen op je prijs als je heel innovatief en duurzaam 

inschrijft. Dan krijg je fictief een lagere prijs dan je concurrent en dan kan het zijn dat je met een hoger 

bedrag inschrijft, maar toch het werk krijgt. 

Maar dat is op dit moment wel weinig, als u ȊŜƎǘ Řŀǘ ƴƻƎ ƳŀŀǊ мл҈ Ǿŀƴ ŘŜ ƻǇŘǊŀŎƘǘŜƴΧ 

Rijkswaterstaat doet dat, en provincies doen dat af en toe, maar het hangt er heel erg van af ook hoe 

zwaar zoiets meetelt natuurlijk. Er zijn aanbestedingen waarin dat heel nadrukkelijk aanwezig is, waar 

je echt het verschil kan maken, maar er zijn ook aanbestedingen, daar heb je wel een EMVI-score. Maar 

dan heb je een werk van 10 miljoen en dan kan je een score halen van tussen de half en de anderhalf 

miljoen. En dan zit iedereen rond de 7 of 8 ton en dan ziet iemand rond de 1,2 miljoen en dan krijg je 

wel een paar ton verschil maken, maar dan kan het nog zo zijn dat de laagste inschrijver het werk haalt, 

zodat het geen verschil maakt. 

Oja, dus als iets zou helpen, dan is het wel dat overheden daarin echt meer een duidelijke keuze maken 

om duurzaamheid iets zwaarder mee te laten wegen. 

Ja, maar goed, dat is natuurlijk een afweging. Want dan betalen ze wel meer voor dezelfde weg, en dat 

is wel maatschappelijk geld. 

Ja, dat is belastinggeld. Dat snap ik. Ja, dan ben ik wel door mijn vragen heen. Zijn er nog dingen 

waarvan u zegt: die kunnen nog relevant zijn, of die wil ik nog kwijt? 

Nou, waar wij nu in Deventer naar op zoek zijn, is een wat grotere locatie waar we een nieuwe 

asfaltcentrale kunnen ontwikkelen. Het idee is dat we dat over een jaar of 3 of 4 gaan bouwen en dat 

we dat zodanig gaan bouwen, dat we naar 90% hergebruik kunnen en uiteindelijk ook met waterstof 

ƪǳƴƴŜƴ Ǝŀŀƴ ǇǊƻŘǳŎŜǊŜƴΦ 9ƴ ǿŜ ŘŜƴƪŜƴ Řŀǘ ŀƭǎ ƧŜ ƛƴ ŘŜ ƻƳƎŜǾƛƴƎ Ǿŀƴ DŜƭŘŜǊƭŀƴŘκ hǾŜǊƛƧǎǎŜƭ ȊƻΩƴ 

centrale hebt, dat heel veel opdrachtgevers daar wel hun asfalt willen laten produceren.  

Oja, dus dat is een potentiële nieuwe ontwikkeling. Maar is dat ook iets wat je kunt toepassen in 

bestaande centrales, of is dat echt alleen een techniek voor nieuwe centrales?  

Nou, je hebt wel stukje die je ook in bestaande centrales kunt doen. Zoals we nu in pijpcentrales de 

lage temperatuurtechniek inzitten. Dat is dus een extra investering op een bestaande centrale van een 

paar ton. En daarmee kun je stukje bij beetje wel wat doen, maar als je echt substantieel omhoog 

willen in hergebruikpercentage en naar beneden in energieverbruik, dan moet je echt aan een nieuw 

concept denken. Maar het is niet zo makkelijk om een vergunning te krijgen voor een nieuwe 
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asfaltcentrale, want niemand wil in de buurt van een asfaltcentrale wonen. Dus eigenlijk moeten we 

zoeken in de bestaande asfaltcentrales, waar een vergunning loopt en dan zeggen: we willen graag 

een nieuwe centrale op die locatie neerzetten en dat die schoner en zuiniger en stiller wordt en dan 

heb je kans dat je daar een vergunning voor krijgt. 

Bedankt! Ik vond het een interessant gesprek en ik heb nu wel mooi zicht op waarom u deze beslissing 

heeft genomen, wat u precies heeft gedaan in de centrale en wat daar de achterliggende gedachten 

bij zijn. Dus echt wel een mooie bijdrage aan mijn onderzoek. Ik ga dit verslag uittypen en dan zal ik dat 

ook naar u toesturen. Voor in mijn scriptie zal ik alles anonimiseren en ik hoop ergens eind juni hoop ik 

mijn scriptie af te ronden Ŝƴ Řŀƴ Ȋŀƭ ƛƪ ƳƛƧƴ ŎƻƴŎƭǳǎƛŜǎ ƻǇ ŜŜƴ ǊƛƧǘƧŜ ȊŜǘǘŜƴ ƛƴ ŜŜƴ !пΩǘƧŜ ƻŦ ȊƻƛŜǘǎ Ŝƴ Řŀƴ 

zal ik die ook naar u toesturen. 

Nou, heel veel succes! 

Ja, bedankt. En nogmaals bedankt voor uw tijd, ik vond het echt een fijn gesprek. 

Ja, succes! 

Bedankt, tot ziens. 

Dag. 

Interview 3: FME 
07-05-2020 (15:30). Location: at home. 

Pieter: Fijn dat we op deze manier elkaar kunnen spreken! 

Robert: Als handig. Ik moest nog even een gesprek afronden, maar dat is intussen gelukt. 

Ja, prima hoor; ik zit tegenwoordig hele dagen thuis, dus ik heb alle tijd. 

Ja, dat heeft iedereen. Ik hobbel dan van de ene vergadering naar de ander. Soms moet je de ene nog 

afronden en dan moet je al naar de andere. Soms kun je wat tijd ertussen plannen. Ik had hier al een 

half uur gedaan, want ik dacht: dat andere gesprek zou wel eens een uit kunnen lopen. En dat was ook 

zo. 

Ja, ja, dat is wel herkenbaar ja. Ik merk ook wel dat het op deze manier: hoe groter de groep wordt, 

hoe minder efficiënt het wordt om het online te doen, is mijn ervaring. Dat komt ook doordat je minder 

oogcontact/ fysiek contact hebt. 

Ja, dat klopt. Maar dat geldt eigenlijk ook voor andere vergaderingen, want in grote groepen zie je toch 

Řŀǘ ƳŜƴǎŜƴ ƳŜŜǊ ŘǳƛƪŜƴ Ŝƴ ƳŜŜǊ ŀƴŘŜǊŜ ŘƛƴƎŜƴ ŘƻŜƴΦ ¢ŜǊǿƛƧƭ ŀƭǎ ƧŜ ƳŜǘ ȊΩƴ ŘǊƛŜšƴ Ȋƛǘ ǘŜ ǇǊŀten dan 

kun je nauwelijks je mail door zitten nemen. Maar goed, jij nam het initiatief; ligt het even toe: waarom 

we dit gesprek hebben en wat je wilt. En dan zal ik even vertellen wat ik doe. Dat is misschien nog wel 

netter; laat ik me even introduceren en dat jij dat dan ook doet en dat we dan zo het gesprek doen. 

Ja, dat is prima; goed voorstel! 

Ja. Ik ben Robbert van Beek. Ik ben dus belangenbehartiger bij de FME, de ondernemersorganisatie 

voor de technische industrie. Ik doe daar de dossiers milieu; een aantal onderwerpen, met name 

rondom stoffen, producten, circulaire economie. Dan de klimaat en energietransitie en ik heb nog te 

maken met een stukje beleid rondom de bouw, want veel bedrijven van ons leveren aan de bouw, dus 

de bouw is een belangrijke markt, dus daar kijk ik ook nog naar. En in het verleden heb ik me nog bezig 

gehouden met arbeidsomstandigheden. En dat doen we dan met als doelgroep den Haag en Brussel. 
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Naar den Haag en Brussel toe dan zet ik mijn lobby-pet op en dan zeg ik namens de bedrijven: nou, 

deze wetten willen wij anders, beter of helemaal niet. En naar de bedrijven toe dan zet ik als het ware 

een docenten-pet op, en dan leg ik aan hen uit: dit en dat zijn de ontwikkelingen, dit en dat komt er 

op je af vanuit Brussel, vanuit den Haag, en volgens ons zou je daar het beste zus en zo mee om kunnen 

gaan. En dat verbinden tussen die Haagse wereld en die ondernemers, dat is eigenlijk wat ik de hele 

tijd aan het uitspoken ben. 

Ja, precies. Dus echt die spilfunctie heeft u. 

Ja, dus ik vraag de hele tijd bij het bedrijf om voorbeelden, om argumenten waarom dingen niet goed 

gaan en als op een gegeven moment besluiten genomen zijn, en er wordt gezegd, bijvoorbeeld: er 

komt een energieinformatieplicht aan, dan kunnen we daar bedrijven bij helpen, dan kunnen we het 

uitleggen. Dat ze zien van: hé er komt dit en dat op ons af, en daar moeten we wat mee. Dus dat is 

mijn job. 

Ja, dat snap ik. Qua onderzoek zit ik dan wel een beetje op dezelfde plek. Want ik doe master aan de 

universiteit van Nijmegen; daar studeer ik bedrijfskunde. En ik doe mijn onderzoek, mijn masterscriptie, 

doe ik naar de vraag wel factoren nu bepalend zijn naar de vraag of bedrijven wel of niet en veel of 

weinig gaan investeren in energie- en grondstoffenbesparing. En ik kijk naar meer strategische 

factoren: dus bijvoorbeeld om welke redenen gaan bedrijven investeren. Maar ik kijk ook naar 

bedrijfskenmerken. Dus bijvoorbeeld: is er nou verschil tussen grote en kleine bedrijven, is er verschil 

als bedrijven samenwerken met andere bedrijven. En ik kijk naar de omgeving: is er overheidsbeleid op 

dat terrein, hoe bevinden ze zich in de keten en is er druk vanuit de keten. Dus drie groepen: strategische 

overwegingen, bedrijfskenmerken en omgevingskenmerken neem ik mee. En ik heb dat allereerst 

gedaan met een dataset die ik van mijn docent kreeg en verder doe ik interviews met bedrijven. Maar 

het leek me dus ook wel interessant om jou te interviewen. Op die gedachte kwam ik een week na die 

expertmeeting met de SGP, omdat ik merk dat sommigŜ ōŜŘǊƛƧǾŜƴΧ 

Hoe ben je daar eigenlijk bij belandt, bij de SGP? 

Ja, ik ben bestuurslid van SGP-jongeren, dus de jongerenclub van de SGP; ik ben daar politiek 

bestuurslid. Dus eigenlijk houd ik me bezig met de vraag: wat vinden wij als SGP-jongeren. En vanuit 

die hoedanigheid zit ik ook in de verkiezingsprogrammacommissie van de SGP. En die heeft die 

bijeenkomst georganiseerd. Omdat ik me, vanuit mijn studie maar ook binnen SGP-jongeren, best wel 

bezighoud met duurzaamheid, ook om die discussie binnen de SGP te voeren, was ik ook heel erg 

betrokken bij het organiseren van die expertmeeting.  

Wij zijn heel erg pleitbezorgers voor energiebesparing, zoals je weet. En misschien aanvullend op mijn 

introductie: ik ben ook nog secretaris van meerjarenafspraken energie-efficiency overige industrie. Dat 

is dus een van de convenanten die nu loopt volgens de sector, waarbij we dus bedrijven heel erg in de 

energie efficiency slag zitten om dus jaarlijks aan energie efficiency te doen. En ja, ik heb net een hele 

presentatie gegeven aan mijn leden over energiebesparing en over de omvorming van de energie-

efficiency-verplichtingen naar CO2-reductie en met CO2, die er ook aan zit te komen. Ja, dus dat is wel 

iets waar wij continue op zitten te broeden, van: hoe doen we dat nu? En ik ben ook bezig met VNO-

NCW en twee andere branches om tot een nieuwe aanpak te komen en daar praten we ook over met 

EZK, want er gaat natuurlijk veel over de CO2-heffing. Maar dat is maar voor een beperkte groep 

bedrijven, terwijl de meeste bedrijven, dat zijn er momenteel echt heel veel, die zijn veel kleiner. Die 

hebben natuurlijk niks te maken met de CO2-heffing. En die moeten natuurlijk ook gewoon doen aan 

energiebesparing. En dan is er nog wat ik noem de tussengroep. En die tussengroep is wel 

verantwoordelijk voor pakweg 20% van de CO2-reductie, maar daar is straks geen 

energiebesparingsbeleid voor. En die 20% is toch dusdanig veel, daar moeten we wel wat mee naar 






























