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Abstract 

This study researches the relation between energy and material saving activities and business 

performance. The theory of Hart and Dowell (2011) regarding pollution prevention strategies 

forms the theoretical background for this study. Literature does not agree upon the nature of the 

relation between sustainable activities and business performance, some studies outline a neutral 

relation, whether other studies state that a negative relation is present. This study aims to 

address this inconsistency by researching the influence of energy and material saving activities 

on the revenue outcomes and production costs of manufacturing firms in the Netherlands. 

Additionally, this study aims to understand how the moderating effects of organisational 

capabilities and searching for sustainable practices influence the relation between energy and 

material saving activities and revenue/production cost changes. The regression analysis and 

several post-hoc analyses show that autonomously investing in energy and material saving 

activities does not result in revenue growth or reductions in production costs. The possession 

of organisational capabilities does not have an influence on this relation. However, a search for 

energy and material saving activities that is motivated by laws and regulations results in 

production cost savings or revenue growth. Prerequisites for this relation are that regulatory 

forces highly motivate companies to search, are effective enough to overcome organisational 

inertia, and customers should be aware of the sustainable activities of companies. Contrary, 

voluntary searching for energy and material saving activities results in production cost 

increasements in situations with high searching costs.  



2 

 

Table of Contents 
Abstract ...................................................................................................................................... 1 

1. Introduction ............................................................................................................................ 4 

2. Theoretical framework ........................................................................................................... 7 

2.1 The Natural-Resource-Based View .................................................................................. 7 

2.1.1 Pollution prevention .................................................................................................. 9 

2.1.2 Empirical support .................................................................................................... 11 

2.2 Organizational Capabilities ............................................................................................ 14 

2.3 Cognition & Framing ..................................................................................................... 16 

2.4 Summary ........................................................................................................................ 17 

3. Methodology ........................................................................................................................ 18 

3.1 Research Approach ........................................................................................................ 18 

3.2 Quantitative research ...................................................................................................... 18 

3.2.1 Validity and reliability ............................................................................................ 21 

3.3 Qualitative research ........................................................................................................ 22 

3.3.1 Validity and reliability ............................................................................................ 23 

3.4 Ethical considerations .................................................................................................... 24 

4. Quantitative Analysis ........................................................................................................... 25 

4.1 Respondents characteristics ............................................................................................ 25 

4.2 Variable construction ..................................................................................................... 26 

4.3 Univariate Analysis ........................................................................................................ 30 

4.4 Bivariate analysis ........................................................................................................... 32 

4.5 Multivariate Analysis ..................................................................................................... 33 

4.5.1 Model assumptions .................................................................................................. 33 

4.5.2 Explanatory power .................................................................................................. 34 

4.5.3 Potential Outliers ..................................................................................................... 34 

4.5.4 Outcomes ................................................................................................................. 35 



3 

 

4.6 Summary ........................................................................................................................ 38 

5. Post-Hoc Analyses ............................................................................................................... 39 

5.1 Energy Costs .................................................................................................................. 39 

5.2 Power Consumption ....................................................................................................... 40 

5.3 Management Systems vs. Technologies ......................................................................... 41 

5.4 Firm Size ........................................................................................................................ 43 

5.5 Summary ........................................................................................................................ 45 

6. Conclusion ............................................................................................................................ 46 

7. Discussion ............................................................................................................................ 49 

7.1 Reflection on the theory ................................................................................................. 49 

7.2 Recommendations for further research .......................................................................... 49 

7.3 Practical implications ..................................................................................................... 50 

7.4 Limitations of the research ............................................................................................. 50 

References ................................................................................................................................ 52 

Appendix 1: Questionnaire ....................................................................................................... 61 

Appendix 2: Interview Guide ................................................................................................... 69 

Appendix 3: Qualitative codes ................................................................................................. 72 

Appendix 4: Output Bivariate Analysis ................................................................................... 73 

Appendix 5: Assumptions Regression Analysis ...................................................................... 74 

Appendix 6: Outliers Regression Analysis Revenue Changes ................................................. 76 

 

 

  



4 

 

1. Introduction 

The effects of global warming are starting to become visible in the world. The temperature of 

the earth is rising which results in several problems such as heatwaves and drought (Masson-

Delmotte et al., 2018). The recent bushfire crisis in Australia is a concrete example of the effects 

of climate change, and scientists expect such a crisis to occur more frequently in the future 

(BBC NEWS, 2019). Many manufacturing organizations contribute to these environmental 

problems with their business processes (Dummett, 2006). Companies can decrease the negative 

impact on the environment by implementing sustainable activities (Sindhi & Kumar, 2012). 

However, many companies do not implement sustainable activities, as managers associate 

sustainable activities with higher costs (Epstein & Buhovac, 2010). A manner to convince 

companies to put in place sustainable activities is by explaining what underlying factors cause 

these higher costs, or by showing them that these activities result in higher financial 

performance. Consequently, this study focuses on the relation between sustainable activities 

and the financial performance of organizations. 

This study is in line with the personal interests of the researcher. The researcher is convinced 

that everybody needs to contribute to the solution of global warming. A proven positive relation 

between implementing sustainable activities and financial performance might stimulate 

companies to invest in these activities, and consequently decrease the environmental footprint 

made by companies. When a negative relation is identified research can provide an insight in 

the underlying dimensions that cause this negative relation. Managers can use this knowledge 

to overcome the negative effects that these dimensions cause. Both outcomes contribute to the 

personal aspiration of the researcher to make the world more sustainable and contribute to the 

problem of global warming. 

Previous literature does not agree on the relationship between the implementation of sustainable 

activities and financial performance. There are studies that do not find a clear positive 

relationship between these concepts (Walley & Whitehead, 1994). Contradictory, there are also 

two main approaches that substantiate the positive relationship between sustainable activities 

and financial performance (Zeng, Meng, Yin, Tam & Sun, 2010). Porter and Kramer (2006) 

introduced the concept of shared value, which states that companies should incorporate 

practices that improve the environmental situation. Additionally, the authors state that these 

practices create competitive advantages and therefore are beneficial for the profitability of 

companies. Companies can create shared value “by reconceiving products and markets, 

redefining productivity in the value chain, and building supportive industry clusters at the 
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company’s locations.” (Porter & Kramer, 2011, p. 7). The natural-resource-based view (NRBV) 

initiated by Hart builds on the reasoning of Porter and Kramer. The NRBV also suggests that 

implementing environmental responsible activities leads to a competitive advantage, and 

consequently higher financial performance (Chan, 2005). The NRBV also identifies strategies 

to achieve this competitive advantage: pollution prevention (prevent waste and emissions), 

product stewardship (decrease environmental impact during life-cycle product), clean 

technologies (develop radical innovative technologies for future production processes) and base 

of the pyramid (increase quality of life underprivileged) (Hart, 1995; Hart & Dowell, 2011). 

Hart and Dowell (2011) differentiate their theory from that of Porter and Kramer by identifying 

two factors that are essential for the positive impact of pollution prevention strategies on the 

financial performance of firms: organizational capabilities and cognition & framing. 

Organizational capabilities are a company’s competences to utilize its resources to respond to 

altering situations (Teece, 2012). This study considers the following organizational capabilities: 

engagement with the organization’s employees or environment, and the creation of knowledge 

through internal or external collaboration (Eisenhardt & Martin, 2000). Additionally, cognition 

& framing can be defined as the motivation of managers to search for pollution prevention 

strategies caused by beneficial expectations related to these strategies (Hart & Dowell, 2011). 

This study takes into account the following beneficial expectations: energy expenses, strategical 

benefits, reductions in greenhouse gas emissions, increases in the amount of energy sources or 

regulatory benefits. In accordance with the NRBV this study focusses on a specific approach 

of pollution prevention, namely the implementation of energy and material saving activities.  

This study intends to contribute to the scientific debate by studying the relationship between 

the implementation of energy and material saving activities and financial performance within 

the context of the Dutch manufacturing industry. With this research this study aims to gain an 

insight in the nature and the structure of this relationship. By gaining an insight in the structure 

of the relation, this study can identify what conditions cause a positive and what conditions 

cause a negative relation. Furthermore, the research aims to understand how the moderating 

effects of organizational capabilities and cognition & framing influence this relation. By 

understanding these moderating effects, this study can explain if and how these conditions 

increase the effect of energy and material saving activities on financial performance. 
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As a result of this research goal, the following research question can be formulated: “To what 

extent, and in what way are financial benefits of adopting energy and material saving activities 

dependent upon a company’s organizational capabilities and managerial cognition & 

framing?” 

It can be concluded that researchers disagree with each other whether the relation between 

sustainable activities and financial performance is positive or neutral. This study makes itself 

scientifically relevant as it addresses this inconsistency and examines conditions under which 

investments in energy and material saving activities might generate financial benefits to firms. 

Managers of companies that already experience a positive relation can use the outcome of this 

study. Managers can put in place the organizational capabilities and cognition & framing 

mindset that increase the positive influence of energy and material saving activities on the 

financial performance of their organizations. Companies that do not benefit from energy and 

material saving activities can use these insights of this study as well. By identifying how the 

relationship between energy and material saving activities and financial performance is formed, 

the study also gains an insight in the negative factors that influence the relationship. Managers 

can use this information to overcome the practices that cause this negative relation. These 

possible managerial implementations make the study practically relevant as well. 

To answer this research question, this study will be organized as follows. First of all, a 

theoretical framework will be provided. The theoretical framework will address the influence 

of sustainable activities on financial performance by explaining the natural resource based view. 

Additionally, a quantitative study will be conducted to investigate the amount of influence 

energy and material saving activities have on the financial performance of firms, and how much 

this relationship is moderated by organizational capabilities and cognition & framing. 

Furthermore, a qualitative study will be conducted to investigate how energy and material 

saving activities influence the financial performance of organizations, and how organizational 

capabilities and cognition & framing influence this relation. Finally, a conclusion and 

discussion will be provided. 
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2. Theoretical framework 

This chapter outlines the theoretical framework of this study. The first paragraph of this chapter 

explains the relation between energy and material saving activities and financial performance 

as proposed by the NRBV. This section also explains the concepts ‘energy and material saving 

activities’ and ‘financial performance’. Paragraph 2.2 and 2.3 explain the moderating influences 

of ‘organisational capabilities’ and ‘cognition & framing’. The final paragraph of this chapter 

provides a summary of the theoretical framework. 

2.1 The Natural-Resource-Based View 

As already explained, there are two main theories that aim to explain the relationship between 

sustainable activities and financial performance (Zeng et al., 2010). The theory of shared value 

outlines a new business strategy were companies can improve their competitive advantage and 

thereby improving both their own financial position and the circumstances of their environment 

(Beschorner, 2013). The NRBV also states that the implementation of sustainable strategies 

leads to a competitive advantage for firms, and consequently to increased financial performance 

(Tate & Bals, 2016). However, Hart and Dowell (2011) differentiate the NRBV from the theory 

of Shared Value by defining conditions that must be present in order for one of these strategies 

(pollution prevention) to result in improved financial performance. The defining of these 

conditions makes the NRBV more suitable for this study. An aspect of this study aims to focus 

on the conditions that are required for the presence of a positive relation between the 

implementation of energy and material saving activities and financial performance. The 

conditions defined by Hart and Dowell (2011) form an excellent starting point for this study. 

Considering this argumentation, this study will utilize the NRBV for the theoretical framework 

of its research. 

The NRBV is based upon the resource based view (RBV) (Shi, Koh, Baldwin, & Cucchiella, 

2012). The RBV outlines how companies can achieve a sustainable competitive advantage, 

namely by making use of its own resources (Fahy, 2000). The resources of an organization can 

be described as “all assets, capabilities, organizational processes, firm attributes, information, 

knowledge, etc. controlled by a firm that enable the firm to conceive of and implement strategies 

that improve its efficiency and effectiveness” (Barney, 1991, p. 101).  

The RBV is based upon two basic assumptions. First of all, the theory states that companies 

within one sector may deploy different resources. Secondly, the resources that organisations 
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possess might be difficult to transfer between firms, making the differentiation between firms 

durable (Kraaijenbrink, Spender & Groen, 2010).  

Barney developed a VRIN-framework for the RBV. This framework explains that organizations 

can achieve a sustainable competitive advantage when the resources of these organizations meet 

several characteristics (Newbert, 2008). The resources need to be valuable, rare, inimitable, and 

non-substitutable. Resources are valuable when they are able to turn an opportunity into a 

competitive advantage, or when it is able to defend against environmental threats. Resources 

are rare when these are unevenly accessible by different companies, or low in the amount of 

stock available. Additionally, resources are inimitable when it is difficult for other companies 

to copy the resource. And finally, a resource is non-substitutable when there is no other resource 

available that can substitute the current resource (Lockett, Thompson & Morgenstern, 2009). 

Hart  (1995) does agree with the RBV, however, he states that the theory is missing an important 

aspect, namely the consideration of the natural environment. Consequently, the NRBV states 

that companies should take into account the environment when developing their strategy. The 

theory further explains that companies can obtain a competitive advantage from this 

environmental friendly strategy (Jelavic, 2017). 

Originally there were three sustainable strategies that could help organizations achieve this 

competitive advantage; pollution prevention, product stewardship and sustainable development 

(Markley & Davis, 2007). Pollution prevention can be defined as the decreasing of waste and 

emissions by changing internal activities (McDougall, Wagner & MacBryde, 2019). Product 

stewardship focuses on the negative effects a product has on its environment during its life-

cycle. Organizations should minimize these negative effects by utilizing extensible materials, 

preventing the use of damaging materials and focussing on recyclability (McDougall, Wagner 

& MacBryde, 2019). Sustainable development has to do with the negative environmental 

influences that go hand in hand with the development of firms. This strategy especially focuses 

on the global development of firms. Developing markets are expected to grow extensively in 

the future. However, a large increase in the utilization of environmental harmful products will 

result in incurable environmental damage. Therefore, companies should focus on the 

development of new environmental friendly production technologies and goods. 

In later literature the NRBV has been further elaborated on. As a consequence of these 

elaborations the sustainable development strategy has been divided into two different concepts; 

Clean Technology and Base of the Pyramid (BoP) (Tate & Bals, 2016). Clean technologies are 



9 

 

radical innovations concerning technologies that decrease the amount of energy and resources 

needed, and are developed for future production processes specifically (Hart & Dowell, 2011). 

BoP states that companies should offer their products to underprivileged populations, but 

simultaneously should assist these populations in increasing the quality of their existence. These 

practices are also beneficial for companies, as the result is higher financial performance 

(Landrum, 2014). 

2.1.1 Pollution prevention 

Hart and Dowell (2011) explain in their article that most research so far has focussed on the 

pollution prevention strategy. This study chooses to focus on this strategy as well, as energy 

and material saving activities can be regarded as a specific form of pollution prevention.  

As explained before, pollution prevention can be defined as the decreasing of waste and 

emissions by changing internal activities (McDougall, Wagner & MacBryde, 2019). Hart 

explains that in practice companies can achieve this “through better housekeeping, material 

substitution, recycling, or process innovation” (Hart, 1995, 992).  

Following this definition of pollution prevention, it can be concluded that energy and material 

saving activities are a specific form of these pollution prevention strategies. Energy and material 

saving activities consist of three different aspects. First of all, energy saving technologies. 

Energy saving can be defined as using the energy inputs as efficient as possible, and can be 

achieved by using more energy efficient technologies (Palcic & Buchmeister, 2016). A few 

examples of these technologies are “control systems for shut down of machines in off-peak 

periods, electric motors with rotation speed regulation, compressed air contracting” (Palcic & 

Buchmeister, 2016, p. 19). Secondly, material saving technologies. Material saving can be 

defined as the using of the available resources as effectively as possible (Sygulla, Bierer & 

Götze, 2011). Technologies that accomplish this material efficiently include “utilisation of 

recycled material in product manufacturing and product recovery after product life cycle” 

(Palcic & Buchmeister, 2016, p. 19). Finally, environmental management systems (EMS) also 

represent energy and material saving activities, because companies that implement energy and 

material saving technologies are also likely to implement management systems to support these 

technologies. “Enterprises that adopt an EMS systematically consider their impact to the natural 

environment by developing an environmental policy, evaluating their internal processes that 

affect the environment, creating objectives and targets, monitoring progress and obtaining 

management review “(Darnall & Edwards, 2006, p. 301). More concrete examples of EMS are 

the presence of objectives related to environmental impacts, the availability of assets necessary 
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to implement these objectives, the existence of systems that examine the emissions made during 

the production process, or the presence of individuals liable for environmental friendly 

production (Feldman, Soyka & Ameer, 1996). 

Hart (1995) outlines in its study one major argument for the increased financial performance 

caused by pollution prevention strategies. This argument is related to the costs that can be saved 

by implementing these strategies. Hart (1995) defined several mechanisms through which 

companies can decrease their costs. First of all, companies can save costs as they do not have 

to organize end-of-pipe equipment that decrease pollution anymore. Secondly, companies can 

save costs by declining their waste and using their raw material more efficiently. Finally, 

companies can save costs by putting in place a lean production process.  

Even though Hart explains in its early study (Hart, 1995) that the implementation of sustainable 

practices would result in a competitive advantage in the form of cost advantages, in a later study 

(Hart and Dowell, 2011) the researcher comes back to this conclusion. Hart and Dowell (2011) 

argue that costs benefits from sustainable activities are only present when a company possesses 

organizational capabilities and a positive cognition & framing attitude. By outlining these 

requirements, the authors initiate that solely implementing pollution prevention strategies do 

not result in financial benefits. The proposed relations are outlined in the conceptual model 

presented in Figure 1. Hart and Dowell (2011) do not explain how the neutral relation is formed, 

however there are studies that provide an inside in the underlying factors. The subsequent 

section outlines different studies on the relation between sustainable activities and financial 

performance of firms. The studies that propose a neutral relation also provide an explanation 

for this neutral relation, thereby covering the research gap Hart and Dowell (2011) failed to 

address in their study.  

Figure 1: Conceptual Model 
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2.1.2 Empirical support 

Several researchers have conducted research on the relationship between sustainable activities 

and financial performance of organizations. These studies outline mixed results on this 

relationship. There are studies that present a neutral relation between sustainable activities and 

financial performance. First of all, Sarkis and Dijkshoorn (2007) perform a study to investigate 

the existence of a positive relation between the implementation of environmental sustainable 

activities and environmental and financial achievements. Financial achievement focuses on the 

costs related to waste management, these costs should be lower when implementing 

environmental activities. The study uses 229 Welsh SMEs for its non-parametric statistical 

analysis. The findings show that the implementation of environmental friendly activities do not 

result in higher financial performance. The researchers provide some suggestions for the neutral 

relationship. The researchers suggest that companies might not be experienced enough to profit 

from the sustainable activities. Additionally, the researchers indicate that the effects of 

sustainable activities might not be visible on the short-term, because productivity might 

decrease as a result of applying these activities. 

Secondly, Watson, Klingenberg, Polito and Geurts (2004) investigate the influence of 

environmental management systems (EMS) on the financial performance of organizations. To 

calculate financial performance the following measures are used: Price to Earnings Ratio, 

Market to Book Ratio, Return on Invested Capital, ROA, Profit Margin, Operating Margin, and 

Beta. Watson et al. (2004) conduct a survey to collect data, and consequently perform a 

Wilcoxon signed-rank test on ten pairs of organizations to analyse these results. In their study 

the researchers expect a positive relationship, as sustainable activities should result in lower 

costs. However, the results of this study indicate a neutral relationship between environmental 

and financial performance. The explanation for this relationship is that sustainable activities 

result in lower production costs, however, these are equalled out by the implementation costs. 

The researchers suggest that their study does not take into account the period that companies 

have been implementing sustainable activities. Additional research is necessary to investigate 

if, on the long-term, the cost reductions are larger compared to the implementation costs.   

Furthermore, Adebanjo, Teh and Ahmed (2016) conduct a research to investigate the influences 

of outside pressures on green and business performance. During their study the authors also 

investigate the influence of sustainable activities on business performance. Business 

performance is measured by looking into production costs and benefits related to enhanced 

product design. The International Manufacturing Strategy Survey is used to collect data from 
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Chinese, Indian, an Malaysian companies. A structural equation modelling method is used to 

analyse the results of 159 respondents. The results indicate that there is no relation between 

green and business performance. The researchers indicate that sustainable activities can lead to 

cost advantages, however, the implementing of these activities equals out the benefits. 

Furthermore, the researchers suggest that potential benefits from sustainable activities should 

be assigned to other issues such as increased market share and product image. 

Contradictory there are also studies that support the existence of a positive relation between 

sustainable activities and financial performance. Chan (2005), investigates if Chinese 

companies that implement sustainable activities also achieve higher financial performances. In 

this study financial performance is investigated using four aspects: returns on investment, 

earnings growth, sales growth, and market share change. The research for this study is 

conducted in China among 561 foreign invested organizations. From these 561 organizations, 

332 responses are valid to use in the study. For the analysis of the results regression and multi-

group analyses are used. The research indicates that the implementation of sustainable activities 

does result in higher financial performance. The authors explain that companies achieve higher 

financial performance through cost reductions, indicating that the NRBV is also applicable to 

China. Additionally, the authors state that financial performance is not increased as a result of 

higher sales. The authors state that the improvement of the organizational reputation as a result 

of the implementation of sustainable activities does not result in higher sales. However, a long-

term study probably reveals a positive relation.  

Additionally, Menguc & Ozanne (2005) aim to test the relation between natural environmental 

orientation (NEO) and organizational performance. Organizational performance is measured 

by the utilization of three variables: profit after tax, market share and sales growth. The research 

is conducted in Australia among 140 Australian manufacturing firms. To analyse the results of 

the investigation, the study uses a higher order path analysis. The study illustrates that NEO 

does have a significant positive influence on profit after tax and market share, but has a negative 

influence on sales growth of organizations. The researchers explain that sustainable activities 

will result in lower costs and an improved reputation, which both result in higher financial 

performance. Furthermore, the researchers attribute the difference between the three variables 

to the short time-period that the study covers. The three variables are measured over a 2 year 

time period, for profit after tax and market share this period is enough to reveal significant 

differences. However, sales growth is likely to require a long-term study. 
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Finally, Sambasivan, Bah and Jo-Ann (2013) investigated the influence of environmental 

initiatives on several performance variables: operational performance, organizational learning, 

environmental performance, stakeholder satisfaction and financial performance. The amount of 

cost decrease is an indication of financial performance. Structural Equation Modeling (SEM) 

is used to analyse the data from 291 Malaysian firms. The outcomes of this study support a 

positive relation between environmental initiatives and financial performance, presenting that 

environmental initiatives result in lower costs for an organization and consequently higher 

financial performance. 

When comparing the studies outlined above, it can be concluded that the studies measure 

financial performance by using two different types of concepts. Financial performance could 

be measured by focussing on production costs or revenue outcomes. These two types of 

concepts are in line with definitions of financial performance. Klassen and McLaughlin (1996) 

suggest that financial performance can be affected by two different mechanisms: production 

costs & revenues. Revenue outcome can be defined as earning monetary quantities as a result 

of offering products or services to clients (Nobles, Mattison & Matsumura, 2015). Additionally 

production costs can be defined as the costs a company makes during the production process of 

a product or service (Kenton, 2019). “Production costs can include a variety of expenses, such 

as labor, raw materials, consumable manufacturing supplies, and general overhead” (Kenton, 

2019, para 1). Given the fact that previous research uses revenue outcomes and production costs 

as a measure for financial performance, and the variating outcomes of these studies, this study 

focuses on both concepts in its research. By doing this the study can provide a complete 

understanding of the influence of energy and material saving activities on the financial 

performance of firms. 

In conclusion, it can be stated that the studies that support a neutral relation define several 

explanations for this relation. Companies do save costs when implementing sustainable 

practices, however these benefits are not visible because a lack of experience, high 

implementation costs and a lack of influence on the organizational reputation neutralize the 

effects of cost savings. Most studies assign this negative relation to the short time period 

wherein the study is conducted. There are also studies that define a positive relation due to cost 

reductions and improved reputations that are associated with sustainable activities. A study that 

outlines a positive relation also explains that the effects are probably better visible on the long-

term. Both neutral and positive studies state that positive effects are (better) visible on the long-

term, indicating the possible existence of a learning effect when implementing sustainable 
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activities. This reasoning can provide an explanation for the mixed results presented by the 

studies outlined above. Companies need time to learn how to overcome the negative effects 

associated with the lack of experience, high implementation costs and lack of influence on the 

organizational reputation. The organizational capabilities and positive cognition & framing 

attitude concepts defined by Hart and Dowell (2011) could be possible outcomes of this learning 

period. The implementation of these concepts could transform the negative consequences 

related to sustainable activities into positive ones. When applying the foregoing to the concepts 

of this study, it can be stated that investments in energy and material saving activities cannot 

be expected to unconditionally be reflected in production costs reductions or higher revenue 

outcomes. Consequently, the following hypotheses can be formulated: 

Hypothesis 1: Companies’ investments in energy and material saving activities is not 

significantly autonomously correlated with an increase in their revenue outcomes. 

Hypothesis 2: Companies’ investments in energy and material saving activities is not 

significantly autonomously correlated with a reduction in their production costs. 

2.2 Organizational Capabilities 

According to Hart and Dowell (2011) profitable financial outcomes of pollution prevention 

strategies by a firm depend, among other things, upon the firm’s organizational capabilities. 

Organizational capabilities can be defined in many different manners (Collis, 1994). 

Organizational capabilities are commonly described as the ability of organizations to manage 

its resources in order to execute an activity that increases business results (Inan, 2015). Hart 

and Dowell (2011) focus in their paper on organizational innovations as a definition of 

organizational capabilities. This focus matches the dynamic capabilities definition of Teece. 

Following this reasoning, in this study organizational capabilities can be attributed the same 

definition as dynamic capabilities, which are “higher-level competences that determine the 

firm’s ability to integrate, build, and reconfigure internal and external resources/competences 

to address, and possibly shape, rapidly changing business environments” (Teece, 2012, p. 

1395). Eisenhardt and Martin (2000) provide a few concrete examples of dynamic capabilities. 

In order for companies to successfully innovate, companies should engage its environment in 

its innovation process, put in place routines that increase the input from and communication 

among managers and employees, and increase its knowledge. Firms can enhance their 

knowledge by internal knowledge creation, but knowledge can also be obtained from outside 

actors through alliance or acquisition. For knowledge creation through external actors, a 
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company needs employees that dynamically communicate with these actors. This study 

distinguishes organizational capabilities from environmental management systems. 

Environmental management systems specifically support the energy and material saving 

technologies, while organizational capabilities support the energy and material saving activities 

in general. 

Hart and Dowell (2011) state in their study that organizational capabilities are necessary for a 

positive relation between pollution prevention and financial performance. The researchers base 

their argumentation on the RBV. The RBV states that individual resources do not create a 

competitive advantage by itself, but that combinations of resources do cause this advantage 

(Bowman & Ambrosini, 2003). Furthermore, combining resources increases complexity and 

consequently makes it more difficult for competitors to imitate (Hart & Dowell, 2011). When 

applying this to the pollution prevention strategy, Hart and Dowell (2011) state that the strategy 

by itself does not result in higher financial performances. However, when combining pollution 

prevention strategies with organizational capabilities, the pollution prevention strategy is more 

likely to achieve higher financial performance. This is especially true for the capabilities that 

are linked to innovation. 

Hart and Dowell (2011) do not provide any empirical evidence for the proposed relationship. 

However, there are several studies that do provide empirical evidence for the reasoning of the 

RBV, and thus support the reasoning that combined resources result in higher financial 

performance (Chae, Yang, Olson & Sheu, 2014; Ravichandran & Lertwongsatien, 2005; Robins 

& Wiersema, 1995). 

Taking into account the reasoning of Hart and Dowell (2011) and the empirical evidence on the 

RBV, it can be concluded that the possession of organizational capabilities moderates the 

influence of pollution prevention on financial performance. When applying this to the concepts 

of this study, it can be stated that the combination of organizational capabilities with energy 

and material saving activities results in greater possibilities to increase revenue outcomes and 

reduce production cost. Subsequently, the following hypotheses can be formulated.  

Hypothesis 3: The greater the organizational capabilities of a company, the stronger the impact 

of its investments in energy and material saving activities upon revenue growth. 

Hypothesis 4: The greater the organizational capabilities of a company, the stronger the impact 

of its investments in energy and material saving activities upon production cost savings. 
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2.3 Cognition & Framing 

Apart from organizational capabilities, Hart and Dowell (2011) suggest management’s 

cognition and framing attitude to affect the impact of a firm’s investments in pollution 

prevention strategies upon firm performance. Hart & Dowell (2011) explain that organizations 

can only benefit from pollution prevention strategies when organizations put effort in finding 

these opportunities. Additionally, the researchers argue that organizations are only willing to 

put effort in the search for pollution prevention strategies when executives expect the presence 

of beneficial opportunities. Following this reasoning, cognition and framing can be defined as 

the motivation of managers to search for pollution prevention strategies caused by beneficial 

expectations related to these strategies. Hart & Dowell do not provide examples of beneficial 

expectations. Consequently, to increase the accuracy of this study, a wide range of beneficial 

expectations related to sustainable activities is considered. This study takes into account the 

following beneficial expectations: energy expenses, strategical benefits, reductions in 

greenhouse gas emissions, increases in the amount of energy sources, or regulatory benefits. 

There is not much empirical evidence that can substantiate the above reasoning. Hart and 

Dowell (2011) refer for their argumentation to the article of King and Lenox published in 2002. 

King and Lenox (2002) state that the expectations of the executives regarding opportunities has 

an influence on the focus and the willingness to put effort into the exploration of opportunities. 

However, the article also states that it did not directly include a measure that represents 

executive expectations. Additionally, Hart and Dowell (2011) refer to the article of Sharma and 

Vredenburg (1998) to substantiate their reasoning. This study aims to explore the relation 

between proactive environmental strategies and the development of organizational capabilities 

that result in competitive advantages. To test this relationship a case study and (follow up) mail 

survey are conducted among 7 Canadian organizations working in the oil and gas industry. The 

study shows that organizations that link increased financial performance to the implementation 

of sustainable activities implement proactive environmental strategies. Furthermore, proactive 

environmental strategies result in the development of organizational capabilities that result in a 

competitive advantage. It can be concluded that this study does support the reasoning proposed 

by Hart and Dowell (2011). 

In conclusion, it can be stated that cognition and framing positively moderate the relation 

between pollution prevention and financial performance. However, there is not much empirical 

evidence that can substantiate this reasoning. Therefore the fifth and sixth hypotheses are for a 

large extent based upon the logical argumentation of Hart and Dowell (2011). Additionally, the 



17 

 

reasoning of Hart and Dowell can be applied to the concepts of this study as well. It can be 

stated that combining cognition & framing with energy and material saving activities leads to 

greater possibilities to increase revenue outcomes and production cost reductions. 

Subsequently, the following hypotheses can be formulated. 

Hypothesis 5: The more positive a company’s cognition & framing attitude regarding 

investments in energy and material saving activities the stronger the impact of these investments 

upon revenue growth. 

Hypothesis 6: The more positive a company’s cognition & framing attitude regarding 

investments in energy and material saving activities the stronger the impact of these investments 

upon production cost savings. 

2.4 Summary 

The above theory can be summarized as follows. The theory is based on the relation between 

energy and material saving activities and the financial performance of firms. The 

implementation of these activities does not result in increased revenue outcomes or reductions 

in production costs. Consequently, it is proposed that the financial performance of organizations 

does not increase when implementing energy and material saving activities. Additionally, two 

conditions can be identified that can transform this neutral relation into a positive relation: 

organizational capabilities and cognition & framing. Organizational capabilities result in 

combinations of resources that cause a competitive advantage and makes imitation by 

competitors more difficult. Additionally, cognition & framing can be defined as the motivation 

of managers to search for pollution prevention strategies caused by beneficial expectations 

related to these strategies.  
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3. Methodology 

This chapter outlines the methodological aspect of this study. Paragraph 3.1 first explains the 

research approach. After that paragraph 3.2 and 3.3 further elaborate on the quantitative and 

qualitative parts of this study. Finally, paragraph 3.4 outlines how a high ethical standard is 

guaranteed by this study. 

3.1 Research Approach 

There are several approaches to conduct research. A researcher can choose between an 

inductive or deductive approach. With inductive research the researcher uncovers a pattern from 

the collected data and attempts to transform these patterns into a specific theory (Soiferman, 

2010). With deductive data the researcher starts with a theory and attempts to test this theory 

by collecting data. The researcher concludes its study with the acceptance or non-acceptance of 

the theory (Schadewitz & Jachna, 2007). This study utilizes a deductive research approach, as 

the NRBV is tested in this study. 

Additionally, a researcher can choose between a qualitative, quantitative or mixed research 

method. Qualitative research bases its research upon language outputs and observations 

(Amaratunga, Baldry, Sarshar & Newton, 2002). This type of research is used to gain an 

understanding of how participants interpret a specific situation (Almalki, 2016). Quantitative 

bases its research upon statistical inputs (Antwi & Kasim, 2015). The outcomes of this study 

are used to reveal the effects of independent variables on dependent variables, or to apply the 

outcomes to a broader set of circumstances (Yilmaz, 2013). With mixed research methods the 

qualitative and quantitative methods are combined (Johnson, Onwuegbuzie & Turner, 2017). 

By combining the two methods, this type of research is able to reveal both aspects of qualitative 

and quantitative research: the underlying meanings of participants and the relations between 

variables (Frels & Onwuegbuzie, 2013). This study aims to test the relation between energy and 

material saving activities and financial performance of organization, and aims to reveal the 

underlying reasons for the existence of this relation. The study thus contains both quantitative 

and qualitative aspects, and therefore a mixed research method is most suitable to use. 

3.2 Quantitative research 

For its quantitative research this study uses the data of the European Manufacturing Survey 

(EMS) of 2015. The EMS questionnaire focusses on the performance growth of manufacturing 

companies caused by techno-organisational innovations (Fraunhofer, n.d.). In this study the 

data results from Dutch companies are used for the analysis. All business locations of Dutch 
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manufacturing companies that employ more than 10 employees are approached to participate 

in the survey. From the participating companies, the business location manager, R&D manager 

or product manager are asked to fill in the questionnaire. The questionnaire can be found in 

Appendix 1. 

The variables of this study are operationalized following a table format. An overview of this 

operationalization can be found in Table 1. The table outlines the dependent, independent, 

moderating, and control variables required for this study. For each variable the table presents a 

short description of the items that measure the variables, the minimum and maximal values 

possible for the items, the measurement level and the question that represents the items. 

Type of 

variable 

Name of 

variable 

Item Min Max Measure

ment 

level 

Comments 

Dependent Revenue 

Changes 

Differences in revenue 

2012-2014 

-∞ +∞ Ratio Appendix 1, 

question 21, 

item 1 

 Production 

Cost Changes 

Development of costs per 

production unit 2014 

≤10% ≥10% Ordinal Appendix 1, 

question 12 

Independent Energy and 

Material 

Saving 

Activities 

Different technologies 

and management systems 

that reduce the utilization 

of energy and materials 

0 6 Ratio Appendix 1, 

question 8.1, 

item: 3-6, 

question 8.2, 

item: 1-3 & 

question 3, 

item: 12-14 

Moderating Organizational 

Capabilities 

Number of capabilities 

related to innovation 

processes 

 

0 5 Ratio Appendix 1, 

question 11, 

item: 3-7 

  Educational level of 

employees 

0 4 Nominal Appendix 1, 

question 15.1 

  Training provided by 

organisation 

0 5 Ratio Appendix 1, 

question 5.2, 

item: 1, 3-6 

 Cognition & 

Framing 

Non-compulsory 

searching 

0 4 Ratio Appendix 1, 

question 8.3, 

item: 1-4 

  Compulsory searching 0 1 Nominal Appendix 1, 

question 8.3, 

item: 5 

Control Industry Type of industry sector 0 6 Nominal Appendix 1, 

question 1.2 

 Firm Size Number of employees 10 +∞ Ratio Appendix 1, 

question 21, 

item 2 
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 Age Year of founding -∞ 2014 Ratio Appendix 1, 

question 21, 

item 12 

Table 1: Operationalisation Table 

It should be noted that ‘Organizational capabilities’ could be measured with the help of different 

items in the questionnaire. As already explained, organizational capabilities are a company’s 

competences to utilize its resources to respond to altering situations (Teece, 2012). The EMS 

questionnaire contains questions related to this definition, First of all, the EMS questionnaire 

asks questions about capabilities related to the innovation process (Utilization of knowledge 

and initiatives of non-R&D employees for the realization of innovations; Engagements of 

customers in innovation processes; Collaboration with externalities (not customers) for 

innovation; Participating (for example with capital, knowledge) with organizations to access 

knowledge or create synergies; Outsourcing of R&D to other organizations, such as 

universities, public resource institutions, engineers or suppliers). Innovations are essential to 

respond to altering situations. Therefore the capabilities related to this concept are selected for 

this study and represented by the variable ‘Number of capabilities related to innovation 

processes’. Additionally, the variable ‘Educational level of employees’ also represents an 

important capability, because it is expected that individuals with a higher educational level 

possess more knowledge and therefore are better able to respond to changing situations 

(Eisenhardt & Martin, 2000). Finally, the knowledge of the employees can also be improved 

by training (Eisenhardt & Martin, 2000). The last capability focusses on this phenomenon by 

outlining the manners in which organisations train their employees (Training for specific skills; 

E-learning; On-the-job training; Supplying of information; Activities focussing on quality 

improvements). The items are represented by the variable ‘Training provided by organisation’. 

Several items outlined above could be measured with the help of multiple questions. The items 

present in the operationalisation table are chosen as these represent the concept ‘organizational 

capabilities’ in the most adequate manner when compared to other similar questions and 

corresponding items. 

The moderating variable ‘Cognition & framing’ is also measured by the EMS questionnaire. 

Cognition & framing can be defined as the expectations of managers that benefits can be gained 

from sustainable activities, and the search for these benefits as a result of these expectations 

(Hart & Dowell, 2011). The items of the variable ‘Non-compulsory searching’ (Expected 

developments of energy prices; Strategic considerations; Decreases of greenhouse gas 

emissions; Private energy generation to increase energy sources), all represent positive 
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expectations of managers with regard to energy and material saving activities. These 

expectations result in the voluntary searching for benefits related to energy and material saving 

activities, thereby perfectly representing the cognition & framing concept. Contradictory, there 

are also managers that do not expect benefits from energy and material saving activities. 

However, it could be that managers still search for energy and material saving activities because 

laws and regulations compel to implement these activities. This aspect is presented by the 

variable ‘Compulsory searching’ and is measured by the item ‘Laws and regulation’. It is 

important to study this aspect of cognition & framing as well to provide a full overview of the 

concept.  

To analyse the data from the EMS a multiple regression analysis is conducted. “Multiple 

regression analysis is a statistical technique that can be used to analyse the relationship between 

a single dependent (criterion) variable and several independent (predictor) variables” (Hair, 

Black, Babin, & Anderson,, 2014, p. 157). A requirement to use a regression analysis is that 

both the dependent and independent variables are metric. Variables that are non-metric can be 

transformed into dummy variables and thereafter used in the analysis (Hair et al., 2014). 

Consequently, the variable industry is transformed into a dummy variable. Considering the 

adjustments that can be made to this variable, the multiple regression analysis is appropriate for 

this study. To be able to conduct this analysis several assumptions need to be met. The linearity 

and normality assumptions are tested with the help of a P-P plot and a histogram. Additionally, 

the homoscedasticity and independence of error terms assumptions are tested with the help of 

a scatterplot. The analysis also needs to be tested for outliers. This is done by looking at Cook’s 

distance and leverage points. Once all these tests are performed, the analysis itself can be 

performed. The analysis is performed with the help of a stepwise regression model. Three 

different models are tested, a model that only consists of the control variables, a model 

including the control and independent variables, and a model that contains the control, 

independent, and moderating variables. 

3.2.1 Validity and reliability 

This study takes into account validity and reliability concerns to guarantee the quality of this 

study. Validity is represented by two different concepts: internal and external validity. Internal 

validity indicates if a study presents outcomes that correspond to reality (Davis, 1992). To 

ensure internal validity this study takes several measures. The questionnaire contains detailed 

questions, and these questions are tested among several individuals before actually sending out 

the questionnaire. Additionally, several international meetings with representatives from 15 
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countries are organized to discuss the clearest formulation of the questions in the survey. 

External validity indicates to what extend the outcomes are applicable to other circumstances 

(Davis, 1992). Several measures are taken to increase the amount of participants, because it is 

expected that a greater amount of participants increases external validity. The external validity 

of the quantitative research is increased by sending a benchmark report with the questionnaire, 

so that companies can compare their performance to other companies. These benchmark reports 

serve as a reward for the participating companies, and thereby stimulates companies to 

participate. Additionally, two reminders are send to participate in the study. Finally, a high level 

of reliability shows that the research is likely to result in comparable outcomes when repeated 

(Golafshani, 2003). To ensure the reliability of this study the questions in the questionnaire are 

very detailed and ask for objective data. These type of questions are likely to result in similar 

answers when asked to different participants. 

3.3 Qualitative research 

This study uses interviews for the qualitative part of its research. Interviews are suitable to 

gather facts, or to understand the thoughts, views, or encounters of participants (Rowley, 2012). 

More specifically, this study uses semi-structured interviews for its research. With semi-

structured interviews researchers have a few standard questions, but can also deviate from the 

interview guide when something interesting is mentioned by the participant. This offers the 

opportunity to gain a deeper insight in specific matters that are valuable for the research 

(Stewart, Treasure & Chadwick, 2008). The use of semi-structured interviews is suitable for 

this study, because it is not clear how energy and material saving activities influence the 

financial performance of firms. Additionally, it is not clear how organizational capabilities and 

cognition & framing influence this relation. By using semi-structured interviews the interviewer 

can delve deeper into interesting dimensions when these become visible, and consequently gain 

more in-depth knowledge about this dimension. This provides the researcher more valuable 

research outcomes. An interview guide that covers questions related to the NRBV is developed, 

and is presented in Appendix 2. The interviews take approximately 60 minutes. 

Interviews are conducted with approximately five organizations. The interviewing of this 

number of organizations is likely to result in consistent outcomes, and consequently reliable 

conclusions. The organizations that are approached for the interviews are all organizations that 

put in place energy and material saving activities. When selecting the organizations the amount 

of energy and material consumptions need to be taken into account. It is expected that 

interviews with companies that have high energy and material consumptions result in clearer 
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outcomes, as these companies have to handle more extreme energy and material consuming 

conditions. The interviews are conducted with financial managers. It is expected that these 

individuals possess most knowledge regarding the influence of energy and material saving 

activities on the financial performance of their organization.  

The interviews are recorded and thereafter transcripts are being made. The transcripts are not 

included in this study to guarantee the confidentially of the participants. When required, 

individual request can be made to gain access to the transcripts. However, the granting of access 

needs to be approved by the participants. 

The transcripts are analysed with a deductive coding method. With a deductive coding method 

codes are formulated before the start of the actual analysis. These codes can be based upon an 

established coding dictionary or an existing theory (Stuckey, 2015). This study uses a deductive 

coding method because this study is based upon the NRBV. The concepts of this theory are 

used for the coding process, and as a result the following codes are identified: energy and 

material saving activities, production cost changes, revenue changes, organizational 

capabilities, and cognition & framing. The transcripts are coded manually. Every code is linked 

to a colour, and phrases that match the code are highlighted with this specific code-colour. The 

codes and the assigned colours are outlined in Appendix 3. 

3.3.1 Validity and reliability 

As with the quantitative study, the qualitative part of this study also takes into account validity 

and reliability concerns to guarantee the quality of this study. As explained before, internal 

validity indicates if a study presents outcomes that correspond to reality (Davis, 1992). This 

study takes several measures to ensure internal validity. First of all, the questions of the 

interviews are tested among several individuals to ensure the questions are understood by the 

participants. Moreover, the concepts that are likely to be unknown by the participants are 

explained during the interview. Questions that are well understood by participants are more 

likely to correspond to reality. External validity indicates to what extend the outcomes are 

applicable to other circumstances (Davis, 1992). To increase the external validity of the 

qualitative research interviews are held with companies that have large energy and material 

consumption patterns. It is expected that interviews with these companies provide clearer 

outcomes, because these companies deal with more extreme conditions. These clearer outcomes 

make the outcomes of this study more applicable to other organizations, thereby increasing 

external validity. Finally, as previously explained, a high level of reliability shows that the 

research is likely to result in comparable outcomes when repeated (Golafshani, 2003). To 
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guarantee the reliability of this study the interview contains questions that are very detailed and 

ask for objective data. It is expected that these questions result in similar answers when asked 

to different participants. 

3.4 Ethical considerations 

This study takes into account ethical considerations to guarantee the wellbeing of the 

participants. The study uses ethical guidelines based on the suggestions made by Babbie (2010). 

The first guideline states that it should be clear to the participants that their contribution to the 

study is voluntary. The study ensures this principle by explaining before the participants start 

with the questionnaire or interview that it is not mandatory to participate in this study. The 

second guideline states that the study should not damage the individuals participating in it. To 

ensure the realisation of this principle the questionnaire or interview do not contain questions 

that are likely to cause any mental harm to the participants. The third guideline outlines that the 

contestants need to participate anonymously. In practice this means that the names of the 

organization and the participants are not mentioned in the questionnaire or interview. The final 

guideline states that the answers of the participants need to be threated confidentially. This 

means that the transcripts of the interviews are not included in this study. The transcripts can 

be requested, however these will only be provided when the participants agree with this. 
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4. Quantitative Analysis 

This chapter outlines the results of the quantitative research conducted for this study. In 

paragraph 4.1 several characteristics of the respondents of the EMS database are discussed. 

Paragraph 4.2 explains how the variables for the analyses are constructed. Subsequently, the 

univariate, bivariate and multivariate analyses are described in paragraph 4.3, 4.4 and 4.5 

respectively. Finally, paragraph 4.6 provides a summary of this chapter. 

4.1 Respondents characteristics 

The EMS database includes 177 respondents. The respondents of this research should meet two 

conditions. First of all, the companies participating in this study should all be working in the 

industry branch. The database distinguishes seven industry sectors: metal, food, textile, 

construction, chemical, machinery and electronic. The dataset contains two missing values, 

indicating that it is unclear for two companies in which industry sector they operate. The 

questionnaire is only send to companies that operate in the industry branch, therefore the 

decision is made to preserve these two respondents in the dataset even though the specific 

industry sector is unknown. 

When comparing the division of the industry sectors to reality, there can be seen that the 

database does not correctly represent this division. Table 2 outlines the division of the industry 

sectors according to the EMS database, and the actual Dutch industry division in 2017 (Gessel-

Dabekaussen, 2018). Table 2 illustrates that the EMS dataset especially assigns too large 

percentages to the textile industry (∆11.35%) and electronic & machinery industry (∆13.5%), 

and to small percentages to the chemical industry (∆10.0%). This failure to correctly represent 

reality does not form a problem for this study, because this study focusses on the industry branch 

in general, and does not aim to discuss differences between industry sectors. 

Industry type Frequency Valid Percent Netherlands 

valid Percent 

(2017) 

Metal 37 21.1% 12.0% 

Food 18 10.3% 18.5% 

Textile 22 12.6% 1.25% 

Construction 13 7.4% 3.5% 

Chemical 22 12.6% 22.6% 

Machinery 31 17.7% 22.5% 

(Electronic & 

Machinery) 

Electronic 32 18.3% - 

Table 2: Industry Distribution 
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Secondly, only companies that employ at least ten employees should be included in this study. 

The database meets this requirement, as she lowest amount of employees filled in by companies 

is ten. Table 3 shows that most companies employ less than 49 employees, and that only a few 

companies employ 100 employees or more. This distribution indicates a skewed representation 

of the variable firm size. However, the distribution of employees does correspond to the labour 

characteristics of the industry branch in the Netherlands. The CBS (2020) outlines on its website 

that most companies employ up to 50 employees in the Netherlands. The number of companies 

that employ 50 employees or more is half of the above amount. Consequently the skewed 

representation of firm size does not form a problem for this study. 

Amount of employees Frequency Valid Percent 

Less than 20 37 20.9% 

20 to 49 74 41.8% 

50 to 99 43 24.3% 

100 to 249 19 10.7% 

250 or more 4 2.3% 

Table 3: Firm size Overview 

4.2 Variable construction 

The following section describes how the different variables used in the analyses are constructed. 

First the construction of the dependent and independent variables are explained. After this it is 

explained how the moderating variables are constructed. Finally, the construction of the control 

variables are discussed. 

Revenue Changes 

The questionnaire presented in Appendix 1 contains one question related to revenue changes. 

Question 21 asks for the annual revenue in millions for the years 2012 and 2014. The variable 

revenue changes is constructed by subtracting the revenue of 2012 from the revenue of 2014. 

The resulting variable contains extreme values that result in high levels of skewness and 

kurtosis (respectively: -5.818 and 49.685). According to Field (2014) the skewness and kurtosis 

of a variable should not be larger than -3 or +3. A manner to decrease skewness and kurtosis is 

by applying transformations (Hair et al, 2014). Several transformations have been applied: log 

transformation, natural log transformation, square root transformation, reciprocal 

transformation, and cubic function transformation. However, all these transformations do not 

result in significant improvements. Another manner to decrease skewness and kurtosis is to 

divide the numbers that represent the variable into categories. Most values of the variable 
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revenue changes lie between -4 and +4 million euro’s. Accordingly, the decision is made to 

divide the variable into the categories presented in Table 4. 

Category Million (€) 

1,00 <-4 

2,00 -4 to -3 

3,00 -3 to -2 

4,00 -2 to -1 

5,00 -1 to 0 

6,00 Stable 

7,00 0 to 1 

8,00 1 to 2 

9,00 2 to 3 

10,00 3 to 4 

11,00 >4 

Table 4: Categorisation Revenue Changes 

Production Cost Changes 

The variable production cost changes is represented by Question 12 of the EMS questionnaire 

outlined in Appendix 1. This question directly asks for the percentual difference in production 

costs per product unit in 2014. The variable is divided into 7 categories which are outlined in 

Table 5. 

Category Difference 

production costs (%) 

1,00 <-10% 

2,00 -10% to -5% 

3,00 -5% to 0% 

4,00 Stable 

5,00 0 to 5% 

6,00 5% to 10% 

7,00 >10% 

Table 5: Categorisation Production Cost Changes 

Energy and Material Saving Activities 

As explained in operationalisation table the variable energy and material saving activities is 

formed by combining several items from questions 8.1, 8.2 and 3 of the questionnaire presented 

in Appendix 1. To construct the variable the different items are added together. The third item 

of question 8.1 is missing in the database, therefore this item is not included in the variable 

construction. Because the variable consists of multiple items it is necessary to check for 

consistency between the items. This consistency check is done by looking at Cronbach’s Alpha. 

According to Field (2014) a Cronbach’s Alpha between .7 and .8 is good. However, a value of 
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.6 is also acceptable. The items that are included in this variable result in a Cronbach’s Alpha 

of .652, therefore none of the items are deleted from the variable. 

Organisational Capabilities 

The operationalisation table outlines that the variable organisational capabilities is constructed 

by combining capabilities related to innovation, educational level and training. These aspects 

are covered by the items in questions 11, 15 and 5.2 of the survey outlined in Appendix 1. The 

variables innovation and training consist of different items and are therefore added together. 

The consistency of the items representing innovation is very low with a Cronbach’s Alpha of 

.186. 

Item Cronbach’s Alpha 

if item deleted 

Employee engagement .148 

Customer engagement .142 

External innovation networks .140 

External participation .145 

Outsourcing R&D .647 

Table 6: Change in Cronbach’s Alpha for Innovation Items 

Deleting the item outsourcing R&D increases Cronbach’s Alpha up to .647, which is an increase 

to an acceptable Cronbach’s Alpha level (Field, 2014). The decision is made to delete this item 

from the variable innovation. 

Cronbach’s Alpha for the variable training is .523. This is a low Cronbach’s Alpha (Field, 

2014), however the deletion of an item does not result in a higher Cronbach’s Alpha. The 

decision is made to include the variable training in the variable organisational capabilities 

because the theory outlined in chapter 2 does support the inclusion of this variable. 

To check for consistency between all the items of innovation, educational level and training 

Cronbach’s Alpha for all these items is provided. Cronbach’s Alpha for all the items is .094, 

which is very low. 

Item Cronbach’s Alpha if 

item deleted 

Employee engagement .063 

Customer engagement .073 

External innovation networks .074 

External participation .094 

IT-based self-learning .091 

On-the-job training .084 

Quality improvement training .084 
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Information offers training .086 

Educational Level .668 

Table 7: Change in Cronbach’s Alpha for Organisational Capabilities Items 

Cronbach’s Alpha increases up to .668 when deleting the variable educational level. The 

decision is made to delete this variable from the variable organisational capabilities, because 

Cronbach’s Alpha increases to an acceptable level (Field, 2014). 

Finally, the variables that construct the variable organisational capabilities are standardized, 

because the items are represented by different score-ranges. 

Cognition & Framing 

Cognition & framing is measured by two different variables. The first variable is non-

compulsory searching, which is represented by four items of question 8.3 in the questionnaire 

presented in Appendix 1. The different items are added together to form the variable non-

compulsory searching. Cronbach’s Alpha for this variable is .674. This value is acceptable, 

consequently the decision is made to not delete any item from this variable (Field, 2014). 

The second variable that measures cognition & framing is compulsory searching. This variable 

is also represented by an item of question 8.3 of the questionnaire presented in Appendix 1. 

Firm Size 

The variable firm size is measured by an item of question 21 of the questionnaire outlined in 

Appendix 1. This item focusses on the amount of employees that are working in the 

organisation. 

Age 

The variable age is also measured by an item of question 21 presented by the questionnaire in 

Appendix 1. This item asks for the year of establishment of the participating companies. To 

gain an insight in the amount of years that companies exist age is subtracted from the year 2014. 

Industry 

The variable industry represents the industry sector that the participating companies operate in. 

Question 1.2 in the questionnaire presented in Appendix 1 focuses on the type of industry that 

companies are working in. 
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4.3 Univariate Analysis 

This section provides a description of the variables that are used in the analysis. The description 

is summarized in Table 8 and focusses on different aspects: mean, standard deviation, minimum 

and maximum values, skewness and kurtosis. The control variable industry is not outlined in 

this table, because this is a nominal variable and therefore the values for the concepts outlined 

in the table do not provide meaningful outcomes.  

Variable Mean Sd. Min. Max. Skewness Kurtosis 

Revenue Changes 6.720 2.630 1.00 11.00 -.615 .147 

Production Cost 

Changes 

3.876 1.278 1.00 7.00 -.029 -.417 

EMSA 2.079 1.829 .00 8.00 .930 .472 

Organisational 

Capabilities 

.000 1.649 -3.75 3.06 -2.42 -.666 

Non-compulsory 

searching 

2.277 1.141 1.00 4.00 .346 -1.295 

Compulsory 

searching 

.568 .497 .00 1.00 -.278 -1.945 

Firm size 2.316 .995 1.00 5.00 .554 -.166 

Age 43.271 28.688 1.00 174.00 1.298 2.659 

Table 8: Description variables 

Table 8 starts with the description of the dependent variables. The first dependent variable that 

is described is the variable revenue changes. Table 8 shows that on average the revenue of 

companies in the period between 2012 and 2014 was 6.720. When looking at table 4 this means 

that on average the revenue outcomes of companies in this period was stable. 

The second dependent variable in Table 8 is production cost changes. The mean of the variable 

production cost changes has a score of 3.876. When looking at table 5 this indicates that the 

production costs per product unit decreased with -5% to 0% in 2014. 

Furthermore, table 8 outlines de independent variable energy and material saving activities. 

This variable has a mean of 2.079 which indicates that on average companies implement ± 2 

energy and material saving activities out of 9 optional activities. None of the companies 

participating in this study did implement the highest amount of energy and material saving 

activities possible, as the maximum value for this variable was 8.00. 

Table 8 also outlines the moderating variables. The first moderating variable that is described 

is organisational capabilities. The variable has a mean of exactly .000. This mean is a result of 

the standardisation of the two capabilities (innovation and training) that make up the variable. 

Furthermore, the skewness of the variable is rather high, however not higher than -3 and 
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therefore at an acceptable level. The kurtosis is also acceptable with a score of -.666. Metric 

variables that make up a moderating variable need to be mean-centred (Field, 2014). The 

independent variable energy and materials saving activities and the moderating variable 

organisational capabilities are both mean-centred. After this the mean-centred variables are 

multiplied to constitute the moderating variable. 

Additionally, the moderating variables that make up cognition and framing are described. This 

variable outlines whether the searching for energy and material saving activities pays off. The 

variable non-compulsory searching focusses on a voluntary search and has a mean score of 

2.277 indicating that on average companies are motivated to search for energy and material 

saving activities by two non-compulsory motivations. The skewness and kurtosis are 

respectively .346 and -1.295 falling within the range defined by Field (2014). Non-compulsory 

searching is also a moderating variable. Consequently, this variable is also mean-centred and 

multiplied by the mean-centred variable energy and material saving activities. 

The variable compulsory searching focusses on an involuntary search and has a mean of .568. 

Given the fact that this variable has a minimum score of .00 and a maximum score of 1.00 it 

can be concluded that there are slightly more companies that (besides the non-compulsory 

searching motivations) search for energy and material saving activities because of compulsory 

motivations. This can also be seen in Table 9 which indicates that 56.8% of the participating 

companies search for energy and material saving activities because of compulsory searching 

motivations. 

Compulsory searching Frequency Valid Percent 

.00 – no motivation for 

compulsory searching 

76 43.2% 

1.00 – motivation for 

compulsory searching 

100 56.8% 

Table 9: Frequencies Compulsory searching 

Compulsory searching is a moderating variable as well. This variable is also mean-centred and 

multiplied by the mean-centred variable energy and material saving activities. 

Finally, Table 8 outlines 2 control variables. The first variable is firms size. This variable has a 

mean of 2.316. When looking at Table 3 this means that on average companies employ 20 to 

99 employees. 

The second control variable is age. The mean value for this variable is 43.271, indicating that 

on average the companies participating in this study have an age of ±43 years. The standard 



32 

 

deviation is quite high, with a minimum score of 1.00 and a maximum score of 174.00 it can 

be concluded that the difference between the age of companies is very large. 

Table 8 does not outline the control variable industry as this is a nominal variable. However, 

Table 2 provides an overview of the frequencies for this variable. From this table it can be 

concluded that the metal industry is best represented in this survey. 

4.4 Bivariate analysis 

This section focuses on the multicollinearity between the different variables that are used in the 

analysis. Independent variables need to be correlated with the dependent variable, however they 

should not be correlated with each other (Field, 2014). This study analyses the correlation 

matrix to check for multicollinearity. Appendix 4 presents the correlation matrix that outlines 

Pearson correlation values. According to Hair et al (2014), correlations higher than .90 suggest 

a large amount of correlation. The highest significant correlation value in this table is .463, 

which indicates that multicollinearity is not present among the variables. 

Besides checking for multicollinearity the Pearson correlation matrix can also provide an initial 

understanding in the insights that the multivariate analysis might provide. Field (2014) explains 

that Pearson’s correlation coefficient (r) of .10 indicates a small effect size, a r of .30 indicates 

a medium effect size and a r of .50 indicates a large effect size. The correlation matrix outlines 

a very small positive effect of .065 between energy and material saving activities and revenue 

changes. The effect size is very small and can therefore also be regarded as neutral. This 

supports the neutral relation that is outlined in hypothesis 1. Furthermore, the correlation matrix 

indicates a very small negative effect of -.054 between energy and material saving activities 

and production cost changes. As explained before, this effect size can be regarded as neutral 

and thereby supports hypothesis 2 that also outlines a neutral relation. 

Besides the outcomes related to the hypotheses there are other insights that are remarkable. First 

of all, the correlation matrix indicates a small/medium effect of .205 between production cost 

changes and firm size, suggesting that larger firms have more production costs. Secondly, 

energy and material saving activities have a medium/large effect of .429 with organisational 

capabilities. This suggests that organisations that implement a high level of energy and material 

saving activities also possess a high level of organisational capabilities. The multivariate 

analysis can clarify if this combination also results in higher revenue outcomes/lower 

production costs, and consequently if hypotheses 3 and 4 can be supported. Furthermore, the 

correlation table outlines a medium/large effect of .429 between energy and material saving 
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activities and firm size. This indicates that larger firms also implement a higher amount of 

energy and material saving activities. Finally, a medium/large effect of .463 is found between 

organisational capabilities and firm size, indicating that large organisations possess more 

organisational capabilities. Based on the final three outcomes, the question arises whether large 

organisations possess high levels of energy and material saving activities and organisational 

capabilities because these concepts complement each other in this specific situation, or whether 

the explanatory factor is solely the size of the organisation. The multivariate analysis can 

provide an insight in this insecurity. 

4.5 Multivariate Analysis 

This section focusses on the regression analysis that is conducted to test the hypotheses. Two 

regression analyses have been conducted, for revenue changes and production cost changes 

respectively. In paragraph 4.5.1 it is checked whether the assumptions of a regression analysis 

are met for both analyses. In paragraph 4.5.2 the explanatory power of the model is discussed. 

Additionally, in paragraph 4.5.3 potential influential outliers are discussed for both models. 

Furthermore, in paragraph 4.5.4 the results of the analysis are discussed. Finally, paragraph 4.6 

provides a summary of the outcomes of the regression analysis. 

4.5.1 Model assumptions 

To be able to conduct a regression analysis four assumptions need to be met: linearity, 

normality, homoscedasticity, and independence of the errors terms (Hair et al, 2014). Appendix 

6 outlines the figures that are needed to test these assumptions for the analysis with revenue 

changes as the dependent variable. The first P-P plot and histogram show that the linearity and 

normality assumptions are violated. Several transformations have been performed: log 

transformation, natural log transformation, square root transformation, reciprocal 

transformation, cubic function transformation and quadratic function transformation. The 

quadratic function transformation resulted in the most successful outcomes. The second P-P 

plot and histogram in Appendix 6 present a linear relation and a normal distribution. 

Additionally, the scatterplot that is presented in Appendix 6 shows no specific pattern among 

the residuals demonstrating that the assumptions regarding homoscedasticity and independence 

of the error terms are met. Appendix 6 also outlines the figures that are related to the four 

assumptions for the analysis with production cost changes as the dependent variable. The P-P 

plot demonstrates that the linearity assumption is met. Additionally, the histogram outlines a 

normal distribution. Finally, the scatterplot presents no pattern among the residuals, thus the 

homoscedasticity and independence of the error terms assumptions are met. 



34 

 

4.5.2 Explanatory power 

The significance of the overall model needs to be assessed (Hair et al, 2014). The model is 

evaluated with the help of two measures. First of all, the R2 outlines the amount of variability 

in the outcome that is explained by the predicting variables (Field, 2014). Additionally, the F-

ratio is part of the ANOVA and tests “whether the model is significantly better at predicting the 

outcome than using the mean as a ‘best guess’”(Field, 2014, p. 337). First of all, the significance 

of the overall revenue changes model is assed. In analysis 1 the control variables explain 26.3% 

of the variability in the dependent variable revenue changes (R2 = .263). When adding the 

variable energy and material saving activities this percentage is also 26.3% (R2 = .263). When 

the moderating variables are added to the analysis, this percentage is 28.0% (R2 = .280). Table 

10 outlines significant F-ratio’s (p < .01). The significant F-ratio’s indicate that fitting the 

models result in significant better predictions compared to a model that is not fitted (Field, 

2014). Secondly, the significance of the overall production cost changes model is assessed. In 

the first analysis the control variables explain 8.3% of the variability in the dependent variable 

production cost changes (R2 = .083). The addition of the independent variable energy and 

material saving activities results in a percentage of 8.7% (R2 = .087). When the moderating 

variables are added this percentage increases up to 18.3% (R2 = .183). F-ratio is only significant 

for the third analysis (p < .05), indicating that fitting the model that includes the control 

variables, the independent variable and the moderating variables, results in significant better 

predictions compared to a model that includes all these variables but is not fitted. 

4.5.3 Potential Outliers 

Additionally, both models need to be evaluated for possible influential outliers. Cook’s distance 

and leverage points can be utilized to gain an insight in influential outliers. Values for Cook’s 

distance higher than 1 cause a concern, and the leverage values should be close to the average 

leverage value. The following formula can be used to determine the leverage value cut-off 

point: (3(k + 1)/n. K is the amount of variables in the model, and n is the amount of respondents 

(Field, 2014). Appendix 7 presents the Cook’s distance and leverage points for the analysis with 

revenue changes as dependent variable. Appendix 7 shows that the highest value for Cook’s 

distance is .08, indicating that the rule of thumb for Cook’s distance is not exceeded. The 

leverage value cut-off point would be .36 (3(12+1)/113). Appendix 7 presents that the leverage 

values do not exceed this point. Appendix 7 also presents the Cook’s distance and leverage 

points for the analysis with production cost changes as dependent variable. Appendix 7 outlines 

that Cook’s distance does not exceed the value of 1, as the highest value in this figure is slightly 
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above .08. The following value can be used as cut-off point for the leverage value: .33 

(3(12+1)/121). Appendix 7 outlines that none of the leverage values exceed this point. 

4.5.4 Outcomes 

Finally, a stepwise regression is performed. The first analysis only consist of the control 

variables, in the second analysis the variable energy and material saving activities is added, and 

in the third analysis the moderating variables are added. The outcomes of the regression analysis 

are summarized in Table 10, and can be used to evaluate the hypotheses. 

 

The first hypothesis proposes the following: Companies’ investments in energy and material 

saving activities is not significantly autonomously correlated with an increase in their revenue 

outcomes. The regression analysis outlines a non-significant relation between energy and 

material saving activities and revenue changes (p > .05). The non-significant outcome indicates 

that investing in energy and material saving activities does not result in revenue changes and 

therefore hypothesis 1 can be confirmed. 

 Dependent variable: Revenue 

Changes  

Dependent variable: Production 

Cost Changes 

 Analysis 1 Analysis 2 Analysis 3 Analysis 1 Analysis 2 Analysis 3 

 b b b b b b 

Control Variables       

Firm Size 177.547** 180.021** 174.865** .002 -.036 .006 

Age -.219 -.213 -.261 .008 .007 .007 

Food 150.233 151.854 128.506 .153 .128 .282 

Textile -11.299 -7.928 -17.895 -.541 -.583 -.593 

Construction -77.798 -80.524 -122.788 .034 .074 .256 

Chemical -56.472 -55.501 -95.935 -.828 -.848 -.593 

Machinery 126.694 124.667 123.045 -.146 -.118 -.134 

Electronic -11.779 -12.013 -14.527 -.215 -.219 -.202 

Independent Variable       

EMSA  -3.505 .262  .053 .063 

Moderating Variables       

EMSA*Organisational 

Capabilities 

  -8.327   -.343 

EMSA*Non-

Compulsory Searching 

  -23.275   .114 

EMSA*Compulsory 

Searching 

  33.222   -.380** 

 Model Statistics 

R2 .263 .263 .280 .083 .087 .183 

F-ratio 4.634** 4.084** 3.234** 1.269 1.176 2.010* 

N 113 133 113 121 121 121 

*p < .05; **p < .01       

Table 10: Regression Analysis Revenue Changes & Production Costs 
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The second hypothesis proposes the following: Companies’ investments in energy and material 

saving activities is not significantly autonomously correlated with a reduction in their 

production costs. The regression analysis outlines a non-significant relation between energy 

and material saving activities and production costs (p > .05). This outcome suggests that solely 

implementing energy and material saving activities does not result in any changes in the 

production costs and thereby confirms hypothesis 2. 

The third hypothesis suggests the following: The greater the organizational capabilities of a 

company, the stronger the impact of its investments in energy and material saving activities 

upon revenue growth. The regression analysis proposes a non-significant moderating relation 

of organisational capabilities (p > .05). This outcome indicates that companies that possess a 

large amount of organisational competences do not achieve higher revenue outcomes from 

investing in energy and material saving activities. Consequently, hypothesis 3 should be 

rejected. The theory provided by Jayaraman, Singh and Anandnarayan (2012) offers an 

explanation for the absence of this relation. This theory indicates that a company needs to bring 

its sustainable practices under the attention of customers for it to result in increased revenues. 

Consequently, a company can possess a large amount of organisational competences, if 

customers are not aware of the sustainable practices in the first place an increase in revenue is 

not likely to be achieved. 

The fourth hypothesis suggest the following: The greater the organizational capabilities of a 

company, the stronger the impact of its investments in energy and material saving activities 

upon production cost savings. The regression analysis suggests a non-significant moderating 

relation of organisational capabilities (p > .05). The outcome of the regression analysis indicates 

that the possession of organisational competences does not influence the ability to achieve cost 

savings from investments in energy and material saving activities. Based upon this outcome 

hypothesis 4 should be rejected. The paper by Collis and Anand (2018) provides a possible 

explanation for the absence of the influence of organisational capabilities. The authors state that 

guileless implementing organisational competences is not likely to be effective. Organisational 

competences need to be adjusted to the structure of the organisation for the capabilities to be 

effective. Consequently, cost saving are not likely to be achieved, as ineffective organisational 

competences are not able to influence the relation between energy and material saving activities 

and production cost changes. 
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The fifth hypothesis suggests the following: The more positive a company’s cognition & 

framing attitude regarding investments in energy and material saving activities the stronger 

the impact of these investments upon revenue growth. The regression analysis outlines a non-

significant moderating relation of non-compulsory- and compulsory searching (p > .05). This 

indicates that searching for energy and material saving activities does not result in higher 

revenue outcomes, and that hypothesis 5 should be rejected. The theory of Jayaraman, Singh 

and Anandnarayan (2012) is also applicable to the cognition & framing concept. If a company 

searches for energy and material saving activities, but does not promote its sustainable practices 

revenue growth is very unlikely to be achieved. 

The sixth hypothesis proposes the following: The more positive a company’s cognition & 

framing attitude regarding investments in energy and material saving activities the stronger 

the impact of these investments upon production cost savings. The regression analysis shows 

that the non-compulsory searching variable of cognition & framing is non-significant (p > .05). 

However, the compulsory searching variable is significant. This indicates that companies that 

search for energy and material saving activities motivated by laws and regulations can reduce 

their production costs (b = -.380; p < .01). The theory of Porter and Van der Linde (1995) 

provides a possible explanation for this effect. The authors state that voluntary searching for 

sustainable business opportunities is not beneficial, as companies need outside pressure to 

stimulate creative thinking and to overcome organisational inertia that is associated with 

sustainable activities. Roodt, Kinnear and Erwee (2003) explain that organisational inertia can 

be defined as the inability of a company to change its current activities. The outcomes thus 

suggest that Hart & Dowell (2011) are correct that searching for pollution prevention strategies 

is necessary to reduce the production costs. However, the searching needs to be combined with 

laws and regulations. Based on the above reasoning it can be stated that hypotheses 6 can be 

partly confirmed. 

Besides the outcomes related to the hypotheses, there is another outcome that is remarkable. 

The analysis shows that an increase in firm size results in a grow in revenue (b analysis 1 = 

177.547; b analysis 2 = 180.021; b analysis 3 = 174.865; p < .01). This outcome can be 

explained by the intellectual capital theory. Abdulaali (2018) explains that “intellectual capital 

impacts the business organization in various ways such as enhancing the competitive advantage, 

facilitating innovation, enhancing the competency of the employees and increasing the 

organizational performance” (para. 1). These positive impacts all have a positive influence on 

the revenue outcomes of an organisation. Consequently, it can be concluded that companies 
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with a larger amount of employees also possess more intellectual capital and therefore achieve 

higher revenue outcomes. 

4.6 Summary 

In this study, some hypotheses are confirmed, others are rejected. The outcomes suggest that 

autonomously implementing energy and material saving activities does not result in an increase 

in revenue outcomes or a decrease in production costs. Additionally, organisational capabilities 

and a positive cognition & framing attitude do not have a positive influence on the relation 

between energy and material saving activities and revenue changes. Furthermore, 

organisational capabilities do not positively influence the relation between energy and material 

saving activities and production cost changes. Moreover, a positive cognition & framing 

attitude results in a reduction in production costs. However this attitude should be motivated by 

laws and regulations. Finally, the analysis provides an additional outcome. An increase in firm 

size (number of employees) results in an increase in revenue.   
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5. Post-Hoc Analyses  

Initially, this study aimed to gain further insight in the outcomes of the regression analysis by 

conducting interviews. However, due to the COVID-19 virus manufacturing companies are 

unable to participate in any research. A suitable alternative is to conduct post-hoc analyses 

that provide insights into the outcomes of the regression analysis. Post-hoc analyses focussing 

on the following aspects have been conducted. The first analysis focuses on the energy costs 

of firms, because these cost are expected to be a small percentage of the overall production 

costs, and therefore could result in different outcomes. The second analysis focuses on the 

introduction year of energy and material saving activities as chapter 2 suggests that companies 

need time to learn to effectively implement energy and material saving activities. The third 

analysis focuses the power consumptions of companies, because increasing power 

consumptions can nullify the effects of energy and material saving activities on production 

costs changes. The fourth analysis focuses on the difference between technologies and 

management systems, because there is a possibility that significant results for technologies are 

not visible as they are nullified by non-significant management systems results (and vice 

versa). The final analysis focuses on the size of firms, as the bivariate analysis indicates a 

possible relation between energy and material saving activities, organisational capabilities and 

firm size. Only post-hoc analyses that present significant results are presented in this chapter. 

5.1 Energy Costs 

The first post-hoc analysis that shows significant results is the production cost changes analysis 

focussing on low energy costs. It is important to note that the N for this analysis is rather low 

(N = 52). Table 11 indicates that firms with low energy costs do not achieve production cost 

changes when they involuntary search for energy and material saving activities (p > .05), and 

achieve higher production costs when they voluntary search for these activities (b = .200; p < 

.05). These relations can be explained by the fact that companies that already have low energy 

costs are not very motivated to extensively search for sustainable practices, and consequently 

companies are not able to find the most profitable energy and material saving activities. In this 

situation the theory of Porter and Van der Linde (1995) about regulatory forces is not applicable, 

and no production cost saving are achieved by involuntary searching. Additionally, the 

transaction costs theory explains that costs are related to the searching for opportunities and the 

gaining of information about these opportunities (Cordella, 2006). The Dutch government 

provides much information about sustainable practices that are eligible for subsidiary 

stimulations (RVO, n.d.). This large amount of information makes searching for sustainable 
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practices simpler. Therefore the searching costs for involuntary searching are lower compared 

to voluntary searching. The result is that the combination of unmotivated- and voluntary 

searching causes an increase in production costs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.2 Power Consumption 

The second post-hoc analysis shows significant results is the analysis that focusses on power 

consumption. It should be noted that the N for this analysis is very low (N = 25). Table 12 

indicates that firms that have increasing power consumptions can decrease their production 

costs by involuntary searching for energy and material saving activities (b = -1.100; p < .01). 

This outcome can be explained by the theory of Porter and Van der Linde (1995). The increasing 

power consumptions increase company’s tax expenses related to power consumptions 

(Rijksoverheid, n.d.). These expenses form the outside forces that highly motivate organisations 

to overcome organisational inertia and stimulate creative thinking. Consequently, production 

cost savings can be achieved. 

 Dependent variable: Production 

Cost Changes  

 Analysis 1 Analysis 2 Analysis 3 

 B B B 

Control Variables    

Firm Size .346 .287 .399 

Age .010 .010 .010 

Independent Variable    

EMSA  .083 .035 

Moderating Variables    

EMSA*Organisational 

Capabilities 

  -.381 

EMSA*Non-

Compulsory Searching 

  .200* 

EMSA*Compulsory 

Searching 

  -.249 

*p < .05; **p < .01    

 Dependent variable: Production 

Cost Changes  

 Analysis 1 Analysis 2 Analysis 3 

 B B B 

Control Variables    

Firm Size .541 .611 .364 

Age .012 .015 .019 

Independent Variable    

Table 11: Post-Hoc Analysis Production Costs - Low Energy Costs 
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5.3 Management Systems vs. Technologies 

The third post-hoc analysis that presents significant results is the analysis that focusses on the 

difference between management systems and technologies. Table 13 shows the results for the 

analysis that focusses on management systems and revenue changes. The analysis indicates that 

companies that involuntary search for energy and material saving management systems 

experience a growth in their revenue outcomes (b = 228.306; p < .05). This outcome can be 

explained by the fact that most of the management systems discussed in this study are related 

to sustainability certifications. Lannuzzi (2017) describes in its book that certifications can 

support the promotion of sustainable practices. Chapter 4 outlined that sustainable activities do 

not influence revenue outcomes because of a lack of promotion. The certification characteristic 

of management systems overcomes this problem. The theory of Porter and Van der Linde 

(1995) can be applied to this case and thereby explain an increase in revenue outcomes. 

EMST  -.184 -.109 

Moderating Variables    

EMSA*Organisational 

Capabilities 

  .091 

EMSA*Non-

Compulsory Searching 

  .021 

EMSA*Compulsory 

Searching 

  -1.100** 

*p < .05; **p < .01    

 Dependent variable: Revenue 

Changes 

 Analysis 1 Analysis 2 Analysis 3 

 B B B 

Control Variables    

Firm Size 177.547 187.696 187.230 

Age -.219 -.188 -.360 

Food 150.233 146.684 139.012 

Textile -11.299 4.407 4.225 

Construction -77.798 -100.637 -89.215 

Chemical -56.472 -38.051 -63.017 

Machinery 126.694 112.800 109.907 

Electronic -11.779 -15.601 13.881 

Independent Variable    

Management Systems  -42.735 -52.462 

Moderating Variables    

EMSA*Organisational 

Capabilities 

  -2.626 

Table 12: Post-Hoc Analysis Production Cost Changes - Increase Power 

Consumption 
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The outcomes of the analyses that have production cost changes as dependent variable are 

outlined in Table 14. Table 14 indicates that companies that involuntary search for energy and 

material saving technologies end up with lower production costs (b = -.439; p < .05). Companies 

that involuntary search for energy and material saving management systems do not experience 

production cost changes (p > .05). The differences in these outcomes can be clarified by the 

implementation scale of management systems and technologies. The implementation of 

management systems is related to strategy changes and therefore has company-wide 

consequences, while the implementation of technologies is rather local (Abdelaziz, Saidur & 

Mekhilef, 2011). The organisational inertia for these large-scale changes are likely to be larger 

compared to small scale changes (Oreg, 2006). In accordance with the theory of Porter and Van 

der Linde (1995), it can be suggested that regulatory forces are effective enough to overcome 

the amounts of organisational inertia related to technologies, and thereby achieve production 

cost savings. However, these forces are not effective enough for management systems. 

Table 14 also shows that companies that voluntary search for energy and material saving 

technologies do not achieve changes in their production costs (p > .05). However, companies 

that voluntary search for energy and material saving management systems end up with higher 

production costs (b = .410; p < .05). According to Porter and Van der Linde (1995) voluntary 

searching is not effective to achieve financial benefits. Moreover, the searching process for 

management systems is quite complex, because the company wide consequences that are 

related to these systems all need to be taken into account. In line with the searching cost 

reasoning outlined in paragraph 5.1 (Cordella, 2006; RVO, n.d.), this results in higher 

searching- and production cost for management systems compared to technologies.  

EMSA*Non-

Compulsory Searching 

  -33.758 

EMSA*Compulsory 

Searching 

  228.306* 

*p < .05; **p < .01    

 Dependent variable: Production 

Cost Changes (Management 

Systems) 

Dependent variable: Production 

Cost Changes (Technologies) 

 Analysis 1 Analysis 2 Analysis 3 Analysis 1 Analysis 2 Analysis 3 

 B B B B B B 

Control Variables       

Firm Size .002 .023 .022 .002 -.044 -.019 

Table 13: Post-Hoc Analysis Revenue Changes - Management Systems 
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5.4 Firm Size 

The multicollinearity table indicates a possible relation between energy and material saving 

activities, organisational capabilities and firm size. The post-hoc analysis focussing on firm size 

is conducted to provide clarity regarding this possible relation. To conduct the analysis the 

respondents of the dataset are divided into two different groups: small firms (≤ 49 employees) 

and large firms (≥ 50 employees). It is important to note that the N for this analysis is rather 

low (N small firms = 74; N large firms = 47). Table 15 indicates that small firms can achieve 

lower production costs when they involuntary search for energy and material saving activities 

(b = -.419; p < .05). Contradictory, the analysis shows that large companies do not achieve 

production cost savings when involuntary searching for energy and material saving activities 

(p > .05). These different outcomes can be explained by the fact that it is more expensive for 

small firms to comply to regulations compared to larger firms (Randolp, Tasto & Salvino Jr., 

2017). The theory of Porter and Van der Linde (1995) is applicable to small firms, as the 

regulatory forces are highly effective for these firms to overcome organisational inertia and to 

stimulate creative thinking. However, these outside forces are not effective for larger firms, and 

production costs savings are not achieved.  

Furthermore, the post-hoc analysis indicates that voluntary searching for energy and material 

saving activities by small organisations does not result in production cost changes (p > .05). 

The voluntary searching for energy and material saving activities by large organisations even 

results in an increase in production costs (b = .295; p < .05). These outcomes can be explained 

Age .008 .008 .006 .008 .007 .008 

Food .153 .149 .277 .153 .105 .175 

Textile -.541 -.518 -.609 -.541 -.592 -.575 

Construction .034 -.014 .063 .034 .056 .214 

Chemical -.828 -.789 -.556 -.828 -.823 -.649 

Machinery -.146 -.173 -.183 -.146 -.126 -.135 

Electronic -.215 -.224 -.251 -.215 -.232 -.217 

Independent Variable       

Management Systems  -.091 -.058  .094 .109 

Moderating Variables       

EMSA*Organisational 

Capabilities 

  -.273   -.221 

EMSA*Non-

Compulsory Searching 

  .410*   .069 

EMSA*Compulsory 

Searching 

  -.616   -.439* 

*p < .05; **p < .01       
Table 14: Post-Hoc Analysis Production Cost Changes - Management Systems vs. Technologies 
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by the fact that outside pressures are necessary to achieve financial benefits from searching for 

sustainable practices (Porter & Van der Linde (1995). Additionally, larger firms possess more 

assets to invest in the searching for sustainable practices (Black, 2015). Consequently, in line 

with the searching cost reasoning outlined in paragraph 5.1 (Cordella, 2006; RVO, n.d.) higher 

searching- and production cost are achieved by large firms, while small firms do not experience 

production cost savings. 

The post-hoc analysis also outlines two additional significant variables. The control variable 

age is significant in the analysis that focusses on production cost changes for small firms (b = 

.011; p < .05). Secondly, in the analysis that focusses on production cost changes for large firms 

the variable energy and material saving activities is significant (b = .371; p < .05). Both 

variables are only significant in the third analyses. It is not argumentative that an autonomous 

effect suddenly becomes significant when adding independent or moderating variables. 

Therefore, these significant effects are ignored in this study. 

Finally, in the bivariate analysis the suggestion was made that combining energy and material 

saving activities with organisational capabilities results in changes in the revenue outcomes or 

production costs only in the specific case of large organisations. The post-hoc analysis 

focussing on firm size does not outline a significant moderating influence of organisational 

capabilities. This indicates that large companies just possess a large amount of  energy and 

material saving technologies and organisational capabilities. These two concepts do not 

complement each other in their influence on the revenue and production cost changes. 

 Dependent variable: Production 

Cost Changes (Small Firms) 

Dependent variable: Production 

Cost Changes (Large Firms) 

 Analysis 1 Analysis 2 Analysis 3 Analysis 1 Analysis 2 Analysis 3 

 B B B B B B 

Control Variables       

Age .009 .009 .011* .002 .002 -.008 

Food .218 .213 .121 .064 .028 .379 

Textile -.518 -.522 -.656 -.543 -.655 -1.171 

Construction -.322 -.317 -.332 .895 .897 1.417 

Chemical -.899 -.903 -.703 -.698 -.737 -.678 

Machinery .352 .355 .177 -.612 -.584 -.427 

Electronic -.300 -.298 -.324 .167 .067 -.490 

Independent Variable       

EMSA  .008 -.031  .077 .371* 

Moderating Variables       

EMSA*Organisational 

Capabilities 

  -.282   -.993 
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Table 15: Post-Hoc Analysis Production Cost Changes - Firm Size 

5.5 Summary 

In summary it can be stated that the post-hoc analyses provide a few additional insights to the 

regression analysis. Firms that deal with low energy costs accomplish higher production costs. 

Firms that deal with increases in power consumptions can achieve reductions in their production 

costs. Compulsory searching results in higher revenue outcomes when a company solely 

searches for energy and material saving management systems. Firms that involuntary search for 

technologies achieve production cost savings, while firms that involuntary search for 

management systems do not achieve production cost changes. Firms that voluntary search for 

technologies do not achieve production cost changes, while voluntary searching for 

management systems results in production cost increasements. Small firms realize reductions 

in their production costs when involuntary searching for energy and material saving activities, 

and large firms do not achieve production cost changes from these activities. Small firms do 

not achieve production cost changes from voluntary searching, while large firms realize higher 

production costs from these activities. 

  

EMSA*Non-

Compulsory Searching 

  .067   .295* 

EMSA*Compulsory 

Searching 

  -.419*   -.411 

*p < .05; **p < .01       
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6. Conclusion 

This chapter outlines the conclusion of this study. Firstly, a short summary is provided. 

Additionally, a conclusion is provided that answers the research question of this study. 

This study bases its theoretical framework on the theory of Hart and Dowell (2011). This theory 

explains the relation between sustainable strategies and the financial performance of companies. 

One of these sustainable strategies is the pollution prevention strategy. Pollution prevention can 

be defined as the decreasing of waste and emissions by changing internal activities (McDougall, 

Wagner & MacBryde, 2019). This study focusses on one specific form of pollution prevention 

strategies, namely energy and material saving activities. Hart and Dowell (2011) argue that 

autonomously implementing energy and material saving activities does not result in increased 

revenue outcomes or reductions in production costs. However, the authors define two 

conditions that need to be present in organisations for these organisations to benefit financially 

from investments in energy and material saving activities. The conditions are organisational 

capabilities and cognition & framing. Organizational capabilities result in combinations of 

resources that cause a competitive advantage and makes imitation by competitors more difficult 

(Teece, 2012). Additionally, cognition & framing can be defined as the motivation of managers 

to search for pollution prevention strategies caused by beneficial expectations related to these 

strategies (Hart & Dowell, 2011). 

The theory outlined above results in the development of six different hypotheses. These 

hypotheses are tested with the help of a regression analysis. Additionally, several post-hoc 

analyses are conducted to gain an insight in the outcomes of the regression analysis. For the 

analyses this study uses the data of the European Manufacturing Survey (EMS) of 2015. The 

EMS database includes 177 respondents. 

The regression analysis provides the following outcomes. First of all, the regression analysis 

shows that autonomously investing in energy and material saving activities does not result in 

revenue growth or reductions in production costs. Additionally, the regression analysis shows 

that the possession of organisational capabilities and the searching for sustainable practices 

does not result in revenue growth when investing in energy and material saving activities. An 

explanation for the absence of a relation might be the lack of awareness for the sustainable 

activities among customers (Jayaraman, Singh and Anandnarayan, 2012). Furthermore, the 

regression analysis shows that companies that possess organisational capabilities do not achieve 

reductions in their production costs when they invest in energy and material saving activities. 
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The absence of this relation can be explained by the fact that organisational competences need 

to be adjusted to the organisational structure to be effective (Collis and Anand, 2018). The 

regression analysis outlines that companies can achieve reductions in their production costs 

when they search for energy and material saving activities. This relation only holds when the 

companies are forced by laws and regulations to search for energy and material saving 

activities. Theory explains that companies need outside forces in the form of laws and 

regulations to overcome organisational inertia and to stimulate creative thinking. Roodt, 

Kinnear and Erwee (2003) outline that organisational inertia can be explained as a company its 

inability to change. Only when these challenges are overcome financial benefits can be 

achieved. (Porter & Van der Linde, 1995). The regression analysis also shows an additional 

outcome, namely that larger firms are able to accomplish revenue growth. It is proposed that an 

increase in intellectual capital results in revenue growth (Abdulaali, 2018). Companies that 

employ more employees also possess more intellectual capital and therefore achieve higher 

revenue outcomes. 

After completing the regression analysis, several post-hoc analyses are performed to gain 

further insights in the outcomes of the regression analysis. The post-hoc analyses show that 

firms that deal with low energy costs accomplish higher production costs, because of a lack of 

motivation to extensively search for sustainable activities and higher searching costs (Cordella, 

2006; RVO, n.d.). Firms that deal with increases in power consumptions can achieve reductions 

in their production costs with involuntary searching because increasing tax expenses stimulate 

companies to overcome organisational inertia and encourage creative thinking (Porter & Van 

der Linde, 1995). Involuntary searching results in higher revenue outcomes when a company 

solely searches for energy and material saving management systems, because these 

management systems relate to sustainability certifications. These certifications form promotion 

mechanisms that can increase revenue outcomes when combined with regulatory forces 

(Lannuzzi, 2017). Firms that involuntary search for technologies achieve production costs 

savings, while searching for management systems does not result in production cost changes. 

Technologies are implemented at a local scale which results in lower amounts of organisational 

inertia. The large-scale implementation of management systems is related to higher levels of 

inertia. Regulatory forces are effective enough to overcome these low levels of organisational 

inertia, but not effective enough to overcome these high levels of inertia (Oreg, 2006). 

Voluntary searching for technologies does not result in production cost changes, and voluntary 

searching for management systems results in  higher production costs. This is caused by the 
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fact that voluntary searching is not effective to realize financial benefits (Porter & Van der 

Linde, 1995), and on top of that is voluntary searching for management systems associated with 

high amounts of searching costs (Cordella, 2006; RVO, n.d.). Small firms achieve production 

cost savings from involuntary searching, while large firms do not achieve production cost 

changes. This can be explained by the fact that it is more expensive for small firms to comply 

to regulatory forces (Randolp, Tasto & Salvino Jr., 2017), which makes the reasoning of Porter 

and Van der Linde (1995) more effective for small firms. Small firms do not achieve production 

cost changes from voluntary searching, and large firms even achieve production cost 

increasements. In this case voluntary searching is also not effective to achieve financial benefits 

(Porter & Van der Linde, 1995). Additionally, in line with the searching cost reasoning 

(Cordella, 2006; RVO, n.d.), larger firms have more assets to spend on voluntary searching 

(Black, 2015). 

In conclusion, an answer to the research question of this study can be provided. The research 

question of this study is as follows: “To what extent, and in what way are financial benefits of 

adopting energy and material saving activities dependent upon a company’s organizational 

capabilities and managerial cognition & framing?” It can be concluded that the financial 

benefits of energy and material saving activities solely depends upon a company its managerial 

cognition & framing attitude that is motivated by regulatory forces. This outcome suggests that 

regulatory forces do not necessarily negatively affect the competitiveness of companies. 

Regulatory forces help companies to overcome organisational inertia and stimulate creative 

thinking, and thereby help achieve financial benefits. Companies financially benefit form 

involuntary searching for energy and material saving activities in two manners. First of all, 

involuntary searching for energy and material saving activities results in production cost 

savings. There are two requirements for this relation. The regulatory forces need to highly 

motivate companies to search extensively for energy and material saving activities. 

Furthermore, the regulatory forces need to be effective enough to overcome the levels of 

organisational inertia that the companies experience. Secondly, involuntary searching for 

energy and material saving activities results in revenue growth. This relation also has a 

prerequisite, companies need to promote their energy and material saving activities among their 

customers to make them aware of their sustainable practices. Contrary, voluntary searching for 

energy and material saving activities can even result in increases in production costs. This 

relation also has a prerequisite, increases in production costs are only achieved when voluntary 

searching is associated with high searching costs. 
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7. Discussion 

This chapter outlines the discussion of this study. Paragraph 7.1 outlines a reflection on the 

theory of this study. Additionally, paragraph 7.2 provides recommendations for further 

research. Furthermore, paragraph 7.3 outlines some practical implications. Finally, paragraph 

7.4 discusses the limitations of this study. 

7.1 Reflection on the theory 

When evaluating the theory of Hart and Dowell (2011) based upon the outcomes of this study 

a few remarks can be made. Hart and Dowell (2011) correctly state that autonomously 

implementing sustainable practices does not result in financial benefits. However, the outcomes 

of this study suggest that their argument regarding the possession of organisational capabilities 

is incorrect. Companies that possess organisational capabilities do not achieve financial benefits 

from investing in sustainable practices. The theory of Hart and Dowell (2011) can be enhanced 

by adapting or removing the organisational capabilities concept. Furthermore, Hart and Dowell 

(2011) argue that companies that put effort in searching for sustainable practices achieve 

financial benefits. The outcomes of this study indicate that this statement is partly true as the 

searching should be stimulated by regulatory forces. Moreover, the outcomes of the study 

indicate that there are situations in which involuntary searching is not effective to achieve 

production cost savings, and that there also cases in which voluntary searching even results in 

increased production costs. The theory of Hart and Dowell (2011) can be improved by including 

these specifications. 

7.2 Recommendations for further research 

The outcomes of this study indicate that there are several topics on which further research can 

be done. First of all, further research needs to be done to investigate why and how involuntary 

searching for sustainable activities results in financial benefits. Furthermore, the explanations 

for the deviating outcomes of this study are only based on theoretical reasoning. Consequently, 

further research needs to be done to investigate the influence of a lack of promotion and the not 

adjusting of organisational capabilities on the relation between energy and material saving 

activities and financial performance by firms. The same is true for the outcomes of the post-hoc 

analyses. The outcomes are explained based upon theoretical reasoning. Further research needs 

to be done to investigate whether the explanations regarding the (in)effectiveness of 

(in)voluntary searching in these circumstances are true. 
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In addition to the research suggestions initiated by the outcomes of this study, further research 

needs to be done to discover any other conditions (besides involuntary searching) that positively 

moderate the relation between energy and material saving activities and financial benefits. 

Following the outcomes of this research, companies are dependent upon laws and regulations 

for effective cognition & framing. It would be beneficial for companies if they themselves can 

implement mechanisms with similar effects to laws and regulations to overcome organisational 

inertia and to stimulate creative thinking. Additionally, further research needs to be done to 

identify whether there are conditions (besides voluntary searching with high searching costs) 

that negatively influence the relation between energy and material saving activities and 

financial benefits, and how these factors can be deleted.  

7.3 Practical implications 

The outcomes of this study can also be used by managers to improve the practices in their 

company. First of all, managers of companies that do not invest in energy and material saving 

activities yet can use the outcomes of this study to convince their colleagues to invest in these 

activities. The managers can show their colleagues that their production costs can be reduced 

when their search for energy and material saving activities is stimulated by laws and 

regulations. The managers can also show  their colleagues that their revenue outcomes can be 

increased when they involuntary search for and implement energy and material saving 

management systems specifically. Secondly, managers of companies that already financially 

benefit from energy and material saving activities can increase their financial benefits by 

putting in place more effective cognition & framing mechanisms. Thirdly, managers of 

companies that implement energy and material saving activities but not financially benefit from 

it can change their current practices. For example, managers that search for and implement 

energy and material saving activities that do not result in financial benefits yet can start 

searching for activities that are stimulated by regulatory forces. Besides the practical 

implications for managers, the outcomes of this study can also be used by governmental 

organisations. The outcomes of this study suggest that laws and regulations regarding 

sustainability do not harm the financial performance of companies. Governmental organisations 

can use these outcomes to convince policy makers to put in place additional sustainable 

regulatory forces. 

7.4 Limitations of the research 

This study also contains some limitations that should be considered when reading this study. 

The first limitation focusses on the theoretical framework of this study. This study uses the 
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theory of Hart and Dowell (2011) as its main theoretical reasoning. However, not much research 

is done to some parts of this theory and therefore these parts are not well developed. 

Consequently, the explanations in this study regarding these aspects are rather vague or 

undetailed. This is especially true for the concepts organisational capabilities and cognition & 

framing. The second limitation concentrates on the utilization of the EMS database for the 

regression analysis and post-hoc analyses. The questions of the EMS survey are not specifically 

designed for this study, consequently the questions in the survey and the concepts of this study 

do not fully correspond to each other. For example question 8.3 of the questionnaire asks for 

the motivations to implement energy and material saving technologies. This question relates  to 

the concept cognition & framing, however this concept has to do with searching for sustainable 

activities, and not the implementation. The motivations to search for or implement energy and 

material saving activities are likely to be similar and therefore do not cause a big concern. 

However, it is an important remark to consider when reading the study. The third limitation of 

this study focusses on the specific type of organisational capabilities that are studied in the 

regression analysis and post-hoc analyses. The organisational capabilities that are considered 

during the analysis focus on innovation or training. However, it is likely that there are other 

types of organisational capabilities that also influence the relation between energy and material 

saving activities and financial performance of organisations. Other organisational capabilities 

might have a more extreme or different influence on this relation. The fourth limitation has to 

do with the post-hoc analyses specifically. The N of some of the post-hoc analyses is very small 

(N energy costs = 52; N power consumption = 25; N small firms = 74; N large firms = 47). This 

small sample size decreases the statistical power and consequently increases the probability of 

a type II error. The fifth limitation focusses on the decision to replace the qualitative component 

of this study (interviews) with several post-hoc analyses. The post-hoc analyses outline valuable 

outcomes, however, interviews provide more in depth explanations for phenomena. 

Consequently, the outcomes of this study are less valuable when compared to a study that 

contains interviews. The final limitation has to do with the generalizability of the outcomes of 

this study. This study focusses on the manufacturing industry specifically, therefore the 

outcomes of this study cannot be generalized to non-manufacturing industries.  
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Appendix 1: Questionnaire 
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Appendix 2: Interview Guide 

First of all, thank you for your time. We, Iris and Daphne, are master's students of Innovation 

and Entrepreneurship at the Radboud University Nijmegen. We are currently investigating the 

influence of energy and material saving activities on the financial performance of 

manufacturing firms in the Netherlands. This interview is part of both our separate graduation 

studies. The interview is expected to take 45 minutes to an hour. 

We would like to record this interview so that we can transcribe it and no information is lost. 

Do you agree with this? We will present the interview transcript to you, so that you have the 

opportunity to make any adjustments. We will treat the information you have given us 

confidentially and if you wish we can anonymize the interview. If you wish, you will receive a 

copy of the final study. Do you have further questions? 

Then we will now start with the interview. 

Interview details: 

Name of interviewee: 

Date and time: 

Location: 

General questions 

- In what type of industry does your organization operate? 

- What is your position within the organization? 

- How many employees does the organization employ? 

During this interview we will ask you questions related to energy and material saving 

activities. These are the technologies and the supporting management systems that decrease 

the amount of energy and material needed during the production process. 

Examples of energy and material saving technologies are control systems for shut down of 

machines in off-peak periods or the utilisation of recycled material in product manufacturing. 

Examples of supporting management systems are systems that examine the emissions made 

during the production process, or the presence of individuals liable for environmental 

friendly production. 

Energy and material saving technologies 

- What kind of energy and material saving activities have been implemented since 

2015? 

o Can you name the technologies? 

o Can you name the supporting management systems? 

- How much energy is saved by the implementation of these energy and material saving 

activities? 

- How much materials are saved by the implementation of these energy and material 

saving activities? 

- Why did you choose to implement these energy and material saving activities? For 

example, because of laws and regulation, greener image, etc. 
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We will continue with a proposition. Several questions are related to this proposition. 

Cognition and framing 

“The implementation of energy and material saving activities can result in beneficial 

opportunities for organizations.” 

- Do you agree with this proposition? Why? 

- Agree: Does this conviction make that you put extra effort in the search for these 

opportunities? 

- Does not agree: Do you search for these opportunities even though you do not agree 

with the proposition? 

Energy and material saving technologies can have an influence on both the production costs 

and the revenues of the organization. We will start with asking question about the production 

costs. 

Production costs 

- How do these energy and material saving activities influence the production costs 

within the organization? 

o How does it influence the implementation costs on the short term? For 

example training employees to use the new technologies, lack of experiences 

causes inefficient processes, etc. 

o How does it influence the structural costs on the long-term? 

We will continue with questions about the revenues. 

Revenues 

- How do these energy and material saving activities influence the revenues of the 

organization? 

o Does the use of these energy and material saving activities influence the sales 

of your product? How? 

o Does the use of these energy and material saving activities lead to a 

competitive advantage? How? 

o Does the use of these energy and material saving activities lead to an 

environmental friendly image? How? 

o To what extend do you think customers value this environmental friendly 

image? 

- Do you think that the use of these energy and material saving activities contribute in 

another way to an increase in revenues? 

Organizational capabilities 

The following questions focus on the capabilities of an organization. There are the 

capabilities of the organization to manage its skills and resources in such a way that it can 

tackle or influence changes in the environment. Examples of these capabilities are cross-

functional teams, or the possession of specific knowledge. 

- Did the organization possess capabilities that are able to support these energy and 

material saving activities?  
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o Can you name these capabilities? 

- Do you think that the effect of energy and material saving activities on the production 

costs would be different when the organization would not have possessed these 

capabilities? Why? 

- Do you think that the effect of energy and material saving activities on the revenues 

would be different when the organization would not have possessed these capabilities? 

Why? 

 

- Did the organization invest in capabilities that are able to support these energy and 

material saving technologies and management systems? 

o Can you name these capabilities? 

- Do you think that the effect of energy and material saving activities on the production 

costs would be different when the organization would not have invested in these 

capabilities? Why? 

- Do you think that the effect of energy and material saving activities on the revenues 

would be different when the organization would not have invested in these 

capabilities? Why?  
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Appendix 3: Qualitative codes 

Code Colour 

Energy and material saving activities  

Production cost changes  

Revenue changes  

Organizational capabilities  

Cognition & framing  

 

  



 

 

Appendix 4: Output Bivariate Analysis 

Correlation Matrix – Pearson Correlation 

 

 

 

 

 

 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1. Revenue Changes 1 -.029 .065 -.063 .118 .116 .016 .168* .174* -.123 -.134 .007 .122 .015 

2. Production Cost 

Changes 

 1 -.054 .045 .037 -.134 .205* -.072 .007 -.067 .048 -.108 .003 .028 

3. EMSA   1 -.003 .013 .429** .060 .429** .128 .105 -.001 .076 -.038 -.119 

4. Non-Compulsory 

Searching 

   1 .064 -.021 .100 -.131 -.059 .176* .133 -.107 -.093 -.085 

5. Compulsory 

Searching 

    1 .084 -.142 .071 .029 -.053 .071 -.018 .011 -.036 

6. Organisational 

Capabilities 

     1 -.062 .463** .012 -.078 .106 .109 .128 -.046 

7. Age       1 .044 -.023 .064 -.035 .029 .117 -.084 

8. Firm Size        1 0.42 -.035 .084 .068 .106 -.107 

9. Food         1 -.128 -.096 -.128 -.157*  -.160*  

10. Textile          1 -.107 -.144 -.176*  -.179*  

11. Construction           1 -.107 -.131 -.134 

12. Chemical            1 -.176*  -.179* 

13. Machinery             1 -.219** 

14. Electronic              1 

*Correlation is significant at the 0,05 level; ** Correlation is significant at the 0,01 level 
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Appendix 5: Assumptions Regression Analysis 

Assumptions Regression Analysis - Revenue Changes 
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Assumptions Regression Analysis – Production Cost Changes 

 

 

 

 

 

 

 

 

 

 

 

  



76 

 

Appendix 6: Outliers Regression Analysis Revenue Changes 

Outliers Regression Analysis - Revenue Changes 
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Outliers Regression Analysis – Production Cost Changes 

 

 

 

 


