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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.
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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 NRBYV 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.



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.



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 NRBYV 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



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 NRBYV 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



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 &
Gotze, 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
9



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.

H10) ‘ Revenues ‘
Energy & material tH3 () o (O)} Production costs ‘
saving activities H4 () H6 (-)
Organizational capabilities ‘ ‘ Cognition & Framing

Figure 1: Conceptual Model 10



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 NRBYV 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
RBYV, 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
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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 guantitative 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 Name of Item Min Max | Measure | Comments
variable variable ment
level
Dependent Revenue Differences in revenue -00 +00 Ratio Appendix 1,
Changes 2012-2014 question 21,
item 1
Production Development of costs per | <10% | >10% | Ordinal | Appendix 1,
Cost Changes | production unit 2014 question 12
Independent | Energy and Different technologies 0 6 Ratio Appendix 1,
Material and management systems question 8.1,
Saving that reduce the utilization item: 3-6,
Activities of energy and materials question 8.2,
item: 1-3 &
question 3,
item: 12-14
Moderating | Organizational | Number of capabilities 0 5 Ratio Appendix 1,
Capabilities related to innovation question 11,
processes item: 3-7
Educational level of 0 4 Nominal | Appendix 1,
employees question 15.1
Training provided by 0 5 Ratio Appendix 1,
organisation question 5.2,
item: 1, 3-6
Cognition & Non-compulsory 0 4 Ratio Appendix 1,
Framing searching 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 +00 Ratio Appendix 1,
question 21,
item 2
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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

21



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

22



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 (A11.35%) and electronic & machinery industry (A13.5%),
and to small percentages to the chemical industry (A10.0%). 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 10 -3
3,00 -31t0 -2
4,00 -210-1
5,00 -1t00
6,00 Stable
7,00 Oto1l
8,00 1to?2
9,00 2103
10,00 3to4
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 0to 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 3.876 1.278 1.00 7.00 -.029 -417
Changes

EMSA 2.079 1.829 .00 8.00 930 472
Organisational .000 1.649 -3.75 3.06 -2.42 -.666
Capabilities

Non-compulsory 2.277 1.141 1.00 4.00 .346 -1.295
searching

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

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 76 43.2%
compulsory searching
1.00 — motivation for 100 56.8%
compulsory searching

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
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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.
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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 R? 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 (R? = .263). When adding the
variable energy and material saving activities this percentage is also 26.3% (R? = .263). When
the moderating variables are added to the analysis, this percentage is 28.0% (R? = .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 (R? = .083). The addition of the independent variable energy and
material saving activities results in a percentage of 8.7% (R? = .087). When the moderating
variables are added this percentage increases up to 18.3% (R? = .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.

Dependent variable: Revenue

Dependent variable: Production

Changes 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*QOrganisational -8.327 -.343
Capabilities
EMSA*Non- -23.275 114
Compulsory Searching
EMSA*Compulsory 33.222 -.380**
Searching

Model Statistics

R? .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

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.

35




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 VVan 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.

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 -.381
Capabilities
EMSA*Non- .200*
Compulsory Searching
EMSA*Compulsory -.249
Searching
*p<.05 **p<.01

Table 11: Post-Hoc Analysis Production Costs - Low Energy 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 VVan 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 541 611 364
Age 012 015 .019
Independent Variable
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EMST -.184 -.109
Moderating Variables
EMSA*QOrganisational 091
Capabilities
EMSA*Non- 021
Compulsory Searching
EMSA*Compulsory -1.100**
Searching
*p<.05 **p<.01
Table 12: Post-Hoc Analysis Production Cost Changes - Increase Power

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.

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 -2.626
Capabilities
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EMSA*Non- -33.758
Compulsory Searching
EMSA*Compulsory 228.306*
Searching
*p<.05 **p<.01
Table 13: Post-Hoc Analysis Revenue Changes - Management Systems

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.

Dependent variable: Production | Dependent variable: Production
Cost Changes (Management | Cost Changes (Technologies)
Systems)
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

42




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 -.273 -221
Capabilities

EMSA*Non- 410* .069
Compulsory Searching

EMSA*Compulsory -.616 -.439*
Searching

*p<.05 **p<.01

Table 14: Post-Hoc Analysis Production Cost Changes - Management Systems vs. Technologies

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
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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 Dependent variable: Production
Cost Changes (Small Firms) 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*QOrganisational -.282 -.993
Capabilities
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EMSA*Non- .067 .295*
Compulsory Searching

EMSA*Compulsory -.419* -411
Searching

*p<.05, **p<.01

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.
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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
atype Il 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

Radboud Universiteit Nijmegen ;%5 ¢

Institute for Management Research ’h.,m,f@o

Modernisering van de productie
Enquéte 2015

Deze vragenlijst heeft als doel inzicht te krijgen in de inspanningen van industriéle bedrijven in Nederland om hun
productie en bedrijffsprocessen te modemiseren. Het onderzoek richt zich op productiebedrijven met een omvang van
tenminste 10 werknemers. Bij ondememingen met meerdere vestigingen hebben de vragen betrekking op de
aangeschreven vestiging en niet op de totale onderneming.

Voor het onderzoek is beantwoording van alle vragen van belang. Ook als niet alle genoemde technologieén of
organisatieconcepten van toepassing zijn op uw bedrijfsvestiging, verzoeken wij u vriendelijk de vragenlijst toch volledig
in te vullen. Bij het invullen van de vragenlijst kunt u zowel de muis als de tab-toets gebruiken.

Voor vragen kunt u terecht bij. dr. Peter Vaessen E-Mail: P.Vaessen @ fm.runl Tel.: 024 3611266 Fax: 024 3611933

Is uw bedriifsvestiging (kruis slechts één optie aan):

Het hoofdkantoor van een ondernemingigroep met ook buitenlandse vestigingen

Een dochter/divisie van een buitenlandse ondememing/groep

Het hoofdkantoor van een ondernemingigroep met alleen binnenlandse vestigingen
Een dochter/divisie van een onderneming/groep met alleen binnenlandse vestigingen
Een zelfstandige onderneming

Bedrijfstak (bijv. textiel, chemische industrie, hoofd; uct: aandeel van hoofd-
madijt‘\ebm&.inz.): POCETOW product (groep) in omzet

ca. %

Is uw bedrijfsvestiging gelet op uw hoofdproduct(groep) leverancier van eindfabricaten of een toeleverancier van onderdelen/
{Knuis slechts één optie aan)

materialen of bewerkingen?
producent van eindfabricaten toeleverancier aanbieder van bewerkingen
temen/ halffabricaten/ bewerkingen
D Dbedﬁl‘m Dlnm?s D o D(mmmmu)
Als u uw hoofdproduct(groep) levert aan andere bedrijven (als eindfabrikant of toeleverancier), aan welke bedrijfstak levert u dan
hoofdzakelijk? (Kruis slechts één optie aan)

Chemische Automotive Elektro- ancios
M‘“’“MD industrie D industrie D WD bedrifstak, nl.:

In hoeverre voert uw bedrijfsvestiging voor het hoofdproduct de volgende activiteiten uit van het waardecreatieproces?
Knusvoorel(eaclvudtamlnwelhematedbhuwewbodi tiging dan wel elders wardt uitgevoerd.
Kruis ook aan of een activiteit in het geheel geen deel uitmaakt van het waardecreatieproces

Waardecreatie-activiteiten

Onderzoek en Onderhoud/ Verpakken/
Ontwikkeling wmwng Wwwwydm Assemblage  Dienstvedening  Distributie

grotendeels intem > 85%
relevant deel intem (25%-85%)
Klein deel intem (<25%)

niet nodig voor vervaardging
van het hoofdproduct

Hoe belang de ende fact de rrentiepositie bedrijfsvestiging? de vagorde belangrikheid
aaon.nm“n’z:uﬂo"vm;m 6:17shmm];mmdumdodv:zkw) iy o

1 leven
productprijs productkwaliteit  innovatieve producten aum ktgg‘ Mﬂﬁnz‘ “W =

[] [] [] ] L] L]
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Welke van de volgende organisatieconcepten en werkwijzen worden momenteel in uw bedrijfsvestiging toegepast?

Toepassing
and

Sorons | Nes

Organisatieconcepten

Organisatie van het werk

[[] €[] cedetaiteerde voorschrifien voor de werkplekinrichti
van apparatuur en opslag van tussenproducten

{biv. 5. methode)

[[] €[] cestandaardiseerde en gedetaileerde werkinstructies

[ €] raa

productiemedewerker
(mmm planning, uitvoering of controle)
Organisatie van de productie

seli ( smo Minute
paoduawh V. e
Quick Change Over m ™

Grafische weergave werkprocessen en -status
(Visual Managomont dashboard)

Kwelﬁdtsrnammm pm&\cwenlwe

Methoden voor operation
productie (bijv. Six Sigma methode)

o1
o]
o]
]

Instrumenten voor produc
Cradle-to-Cradle certificaat, 1ISO-14020)

"D Instrumenten ter bwotdethgvm

- en veiligheidsomstandi
m-&mm (MTM))

€| Financele

(bijv. wi

il EE EEER BEEES BERN

ngsregelingen, aandelen(optie)pl

E

het verkorten van omstel-
Exchange of Die;

werknemersbetrok
kantine, ondersteuning kinderopvang, gezinsvriendelijke
Gestandaardiseerde methoden van functie-ontwerp ter verbetering van
op het werk

Maatregelen van de interne logistiek (Value Stream
Wbedmm inrichting van productiestappen)

Kiant- of inrichti e-eenheden
Tl VLSS W v s

Vraaggestuurde productie (bilv. KANBAN, afschaffen van tussenvoorraden) D’
mauioopqdonD’

Productiemanagement -beheersing

total quality

management o.b.v. wuundgo analyse van

Methoden van continu verbeteren (Kaizen, kwaliteitscirkels e.d.)
Energle- en milieubeheersing

Gecertificeerd omf?o-mmnunom systeem voigens ISO 50001,
voorheen: EN 1600

tevenscyclus-analyse (bijv, EU Ecolabel, D,

‘.D Het opnemen van sociale en duurzaamheidseffecten in het vaststelien
| bedriffsprestaties
Human resource management

QD .ﬁ‘ﬂ‘vwm(t&dnnvw;mdmmsm
tiging teams met verschillende leeftijdsgroepen
ngsprogramma’s, senior{unior tandems)

ipatie toegankelijk voor alle wedmenmmon

H

R E

Ch
[T

[P
[P

b

[ b

b

g

[ b
[P

1 Het mmaamwemmmmuwnmmm(numm-umumwnmm-mm

2 Dasdh

bijee eerste aanzetien, “midden” bij gadeeitelike 1 gen“hoog” by

grike Depassng

MMmeiMWmmmMMMIW

Welke van de volgende activiteiten worden uitgevoerd voor uw productiepersoneel in uw bedrijfsvestiging?

Aanwezige competenties van productiewerknemers worden systematisch vastgelegd?
Functiebeschrijvingen zijn ontwikkeld voor specifieke functiegebleden in de productie?

Er bestaan specifieke competentieprogramma’s voor bepaalde functies
Bij welke personeelsgroepen worden deze instrumenten gebruikt?
LBO of ongeschoold personeel Duaommum DWM(HBOOWO)

[(Jree e
[(dnee [Oe
Cdree o

Bestaat er afzonderlijk beleid voor competentie-ontwikkeling en training van productiepersoneel?
] nee [] ja 9 Iserinuwbedrif voor dit beleid een vast jaarfjks budget beschikbaar? [Jree [Ni
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Is er een vastgesteld aantal dagen per jaar voor verdere kwalificatie, training en ontwikkeling van het productiepersoneel?
[T] nee [T]ja 5 Hoeveel dagen per jaar is er per persoon vastgesteld? ca. dagen per jaar

Zjndovo?ndooc.vhbnmrwmm. training en ontwikkeling toegepast voor het productiepersoneel in uw
Mot et In aanmerking komen de volgende groepen
van productiepersoneel:

Traini ifieke vaardi
i ng voOr spec o) gheden

Training met inlerdisciplinair oogmerk
(bijv. taalkcursussen, leiderschapstraining)

Digitale zelfschdlingprogramma's (e-learning)

O ob traini . taakrotatie, ekinstructie,
n-the swn(ob‘nvmc o werkpl @, georganiseerde

Informatie-aanbod (bijv. bedrijfstak specifieke beurzen, externe databases)

mm m ([
R LI LG
0O0oooo

Deelname aan activiteiten voor continue kwaliteitsverbetering
(bijv. kwaliteitscirkels, Kaizen)

Werkt uw bedrijfsvestiging samen met andere badrijven op de voigende terreinen?
(samenwerking = vrijwillige samenwerking die verder gaat dan eenmalige transacties tussen bedrijven)

Samenwerking in onderzoek en ontwikkeling met afnemers of leveranciers D

Samenwerking in onderzoek & ontwikkeling (O&0)
met onderzoeksinstituten (bijv. universiteitlen, TNO)

Locatie van de partners
nee Ja m E&"’
SE— SEE B 5
mh“mm?ﬁiw of capaciteitsuitbreiding) D D’ D D D
Samenwerking in distributie/verkoop 0k [ ] |
Samenwerking in service D Db E] D D
(P [ L] L]
(b [ L]

U

Indien uw bedrijfsvestiging voor onderzoek en ontwikkeling samenwerkt met andere bedrijven, zijn daarbij bedrijven actief op het
gebied van nanotechnologie, micro-elektronica, photonen, nieuwe materialen, of biotechnologie?

[CJnee  [[]ia & [ ] nanotechnokogie [ | microelektronica [ |photonen [ | nieuwe materialen || biokechnologie
Welke van de volgende maatregelen zijn genomen om het risico van industriéle spionage te vermijden in uw bedrijfsvestiging?

Sinds wanneer zijn deze ingevoerd?
nee ja sinds wanneer?

ale IT-veiligheidsmaatregelen (biv. geen gebruik cloud computing, versleutelen ‘%{
m&zmvubaiop(w vandtaagb:ndaunn&) ven D D
Werknemerstrainingen en verhoging van waakzaamheid voor het gevaar van industriéle spionage D D’ 1%4
Veiligheidsmaatregelen voor toegang ot terrein, gebouwen of kamers D D-D 1«%4
Veiligheidsinstructies over flegale verspreiding van informatie (bijv. regelingen voor omgaan Ok ‘%(,l ‘
met gevoelige gegevens in relatie tot derde partijen)

Heeft uw bedrijfsvestiging te maken gehad met spionage door andere bedrijven, buitenlandse overheidsorganisaties
of met verdachte gevallen in de laatste vijf jaar?

concre(ef(e) gevaifen) [ | mee [ ]ja 9 [ ] anderbedrif [ |buiterfandse overheidsorganisate [ | onbekend
vedachi(e)gevaiflen) | | mee [ Jja & [ ]anderbedrif [ Jbuiteriandse overheidsorganisate [ ] onbekend

Indien er sprake was van een verdacht of concreet geval, welke informatie was het doelwit van industriéle spionage?

Informatie over....
Producten (bijv. ideeén, studies, Productie- of Kianten/toeleveranciers D Bedrijfsstrategie
ontwikkeling, ontwerp) fabricageprocessen (bijv. contracten, prijzen) (bjv. investeringsplannen)
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Welke van de volgende technologieén worden momenteel in uw bedrijfsvestiging toegepast?

upgrade .

Tvm - Technologieén i Vo:::‘m J:m 20.:.2. “g'“wmhs"

Automatisering en robotisering e
[ o] fimmsroesnumeunan oo oroe (Fy |00 OO0
O R memee P 0D O OO0

Energie- en grondstoffenbesparing
D mmommmwm D. 1%' D D iﬁﬁ
LI South ciambis s Mitotis o ossscndse 1 O 0O OO0
O il e eome permeenes (R % |0 O OO0
Bewerkingstechnologieén voor nieuwe materialen

LI R e e el % |00 LILIL
L] R gt b Sspoam s ° O 0 OO
L e e ™ oo een W 10 0O OO0
[] Lo aamsmgen et % |0 O OO0
B W fpinidpiiecicoy birthe o S [ A O 0O OO0

MMV*MW ‘
O O EEEEEEEeeE. s 9]0 0 000
O Osmespeeme, [y |0 0 00O
] q.D mv:yammmm»mmuﬁo. Pk 13/4 0O 0O iﬁi
[ €[] systemen voor Cyber-Physical systems, doudcomputing || 1%4:‘ 0 0O OO0

Digitale fabriek / IT netwerken g . v
(] ﬂ@mwmmmwmtw.EWam> b %E O 0O oo
] ﬂ:mwmmm b ’%’:: 0O O ﬁqlﬁ
B W e fod toiony bt gk SOSES) % O 0O OO0
O G%mwwmm of 10 O OOOC
[ Elicmemtamemeremser R |0 O DOO
O Eleeuemmnncummess  [B% |0 O OOO
O Elasesesmamees Ry |0 O OO0
0 flsEmntaerntotmn By |0 O OO0

1

: het exacte jaar)
2 Daadwerkelijke toepassing ten opzichte van maximaal zinvolie

M]&w;ahdmtecwmmhcmmtowtiwbmmm(nmkmmmumwm”

jkheden: omvang van het gebruikte potentieel is “gering”

bepassingsmogel
bij eerste aanzetten, “midden” bij gedeeitelijke toepassing en *hoog” bij omvangrike toepassing
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Welke van de ende maatregelen nam uw bedrijfsvest om Toepassing
mmww verminderen? s \g:-zo'?c nee ja
Afschakelsystemen voor onderdelen, machines of installaties indien niet in gebruik afschak.
uamoovo'orys aangepaste verichtingssensoren) . - [:] "D D
Verbeteren van bestaande machines of installaties (bijv. hoogefficiénte motoren (IE3), D D
aanbrengen isolatie, warmtewisseleraar) D
Voortidige vervanging van bestaande machines of installaties door nieuwe machines of installaties [:]

Welke van de volgende redenen en welke van de genoemde barriéres zijn van doorslaggevende betekenis voor het wel of niet
invoeren van energie en warmte opwekkende technologieén op basis van hernieuwbare energie in uw vestiging?

Redenen voor invoerng Energie Warmte  Belangrike barréres Energie Warmte
Venwachte ontwikkeling van de energieprizen | | [ | Te grote investeringen of voordelen ontbreken " B
Strategische redenen (bijv. “groen imago®) E] ] Administratieve last (bijv. goedkeuringsprocedures) D D
Terugdringen broeikasgassen [:l D Niet van toepassing in deze bedrifsvestiging D D
o ] I T Y o
Potieke of wettelike bepalingen [] [  Andere vares A B

Heeft uw bedrijf sinds 2012 producten geintroduceerd die nieuw waren voor uw bedrijf of die technisch ingrijpend zijn vernieuwd?
(Bijv. door nieuwe grondstoffen of materialen te gebruiken, veranderingen in productiefuncties of werking e.d.)

D nee Db < Hoe groot was het aandeel van deze producten in de omzet van het jaar 2014? ca. %
> Hoe lang duurde gemiddeld genomen de ontwikkeling van zo'n product? ca. :m
(van productidee tot en met lancering)

Hebben deze productvernieuwingen ook geleid tot betere milieu-effecten bij gebruik of verwijderen van deze nieuwe producten?

[[Jnee [[]ia & weike verbeteringen in de milieu-eflecten zijn met deze producten bereikt? (Kruis aan wat van toepassing is)

thdarhbosbi vmwg.uuu“ : Dwﬁm"z‘

Vironging produclevensdkin Bl gl Verbeterde recycling, terugwinning
D D mwnofoel-d) [:Idmw«wm

Bevonden zich bij deze nieuwe producten (nlwvuhch 2012) ook producten, die nieuwwvoor-de-markt waren en die uw
bedrijfsvestiging als eerste op de markt introduceerde

] O o ie
nee j8 9 Watwas hun aandeel in de omzet van 20147
< Zijn deze producten speciaal ontwikkeld vooral voor (kruis slechts één optie aan):
bestaande klanten aantrekken van nieuwe klanten w‘g U"m het ontwikkelen van
binnen uw huidige markt Dbhlonuwhuﬂgonukt D ijfsvestigi| DWWMM
Heeft uw bedrijfsvestiging producten in het programma die u al langer dan 10 jaar aanbiedt?
[[Jnee [[]ia o Wekpercentage van de omzet hadden deze producten in 20142 ca. %

Welke van de volgende productgerelateerde diensten biedt u uw klanten aan?
Als uw bedrijfsvestiging dergelijke diensten aanbiedt, worden zij dan ook aangeboden voor producten van andere bedrijven?

\oor producten Voor producten
v:\mdln van andere

P Ch [ o, (0 O
S 1R [ Kanondesenmopatsand ] [ []
Traning Lk [ e g Ok [

mw&m‘d‘oa:g::;ﬁmm)m D D g:ﬂtg.dang. opheffen, terugname) D D’ D
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Indien u productgerelateerde diensten aanbiedt, hoe hoog schat u het aandeel daarvan in de totale omzet van 20147
» In geval van geen omzet, vul in 0%,

Amdoolhtotaloomutvmdimdbuhmu o Aandeel van diensten die uin 2014 [ndirect P
direct, d.w.z. apar, in rekening heeft gebracht in rekening heeft gebracht (via de productpris) 4 %

Heeft uw bedrijfsvestiging vanaf 2012 nieuwe productgerelateerde diensten aangeboden, die geheel nieuw zijn voor uw
bedrijfsvestiging of belangrijke verbeteringen bevatten?

Dm. D‘, 9 Hoe groot was het aandeel in de omzet van 2014 van deze sinds 2012 nieuw aangeboden

productgerelateerde diensten, die uw bedrijfsvestiging direct of indirect in rekening heeft gebracht? - %
Hoe vaak heeft uw organisatie vanaf 2012 de volgende activiteiten verricht? M;“f 1;""
Spin-offs Opstarten van nieuwe organisaties of activiteiten buiten de onderneming D D D
wﬂ-::“mmw Verkopen, of aanbieden van licenties/patenten aan andere organisaties D D D
Werknemer- Benutten van kennis en initiatieven van niet-O&0 medewerkers bij het D D D
betrokkenheid realiseren van innovaties
Klantbetrokkenheid Direct betrekken van Klanten in uw innovatieprocessen OO O
Extern netwerken Het samenwerken met andere organisaties (niet klanten) voor innovatie D D D
Deelnemen (met bijv. vermogen, kennis) in ondememi om toegang &
Externe participatie kaigeowmfnkezsotmandcesym)mbenha yon? Ooo0gd
Uitbesteden van O&O (diensten) aan andere organisaties, zoals universiteiten,
Ulbesteden van 080 publieke onderzoeksinstelingen, commerciéle ingenieurs of leveranciers” D D D
Inkomend intellectueel Kopmdhlmﬂon«mvmwmwnmm D D D
eigendom organisaties

Hoe hebben zich in uw bedrijfsvestiging de productiekosten per eenheid product (eenheidskosten) ontwikkeld in 20147

Gedaakd Gedaald Gedaald Ges Gestegen Gestegen
met 10% of meer 5 - < 10% 0-<5% Geljk gebleven 0-<5% 5-< 10% met 10% of meer

In de voorafgaande vragen heeft u informatie gegeven over verschillende velden van innovatie. Rangorden deze
innovatievelden naar mate van belangrijkheid voor uw bedrijfsvestiging.

Geef met een score van 1 tot 4 de voigorde van belangrijkheid aan met 1 als het belangrijkst; gebruk elke score slechts één keer.

Tow%n van diensten Organisatie- T:‘c::r.tm vemieuwing Qwvgm

Welke van de onderstaande informatiebronnen zijn het meest relevant voor belangrijke innovatie-impulsen/ideeén
bedrijfsvestiging op awWowM?(Wsmﬂimmmqumm)

intern extem
080, productie-  Kianten- m Conferenties,
engineenng  afdeling service :ﬁ%m gabluihef Leverancier Universiteten  beurzen
tochnokigesn L] H W L] 0O 0O 0O
piondhizssct |l H @& = L] HE ®m =
:V:tbl:*hat“opmwm van het personeel van g.a':::t&umodh uw bedrijfsvestiging verdeeld over
Hoger onderwijs (HBO+WO) ca. a i Onderzoek en ontwikkeling ca. a )
MBO technische opleiding . o Ideevorming, ontwerp en ca. %
vormgeving
MBO adrrggtrogi.i;vd:;n ca. % +=100% Fabricage en montage ca. % > =100%
LBO of ongeschoold ca. % Klantenservice ca. %
Overige (administratie, inkoop,
mhwm (leerfingen,  ca. ", logistiek M:W ca %J
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Heeft uw bedrijfsvestiging in de afgelopen twee jaar delen van de productie of delen van onderzoek en ontwikkeling (O&0)

overgeheveld naar andere bedrijven (uitbesteding) of eigen vestigingen in het buitenland (verplaatsing) danwel vestigingen
vanuit het buitenland teruggeplaatst?

Overheveling:

nee Jl:(mm

b

!1 !2 Naar welk land (landen)?
Ovomovdhg van productie-activiteiten sinds 2013

HiE |H

Verplaatsing onderzoeks- en

HE|n .

Redenen: (meerdere opties mogeljk)

ontwikkelingsactiviteiten sinds 2013

Terugplaatsing (repatriéring) vanuit het buitenland naar het thuisland

=)

3

:

-
88

het buitenlan

Nee Ja

Terugplaatsing van (delen van)

"

5

L0k O[]

Geef a.u.b. de herkomst van uw toeleveringen (inputs) en de bestemming van uw producten in 2014.
productiemiddelen en diensten. Geef alleen

» Toeleveringen zijn gekochte onderdelen, (ruwe) materalen,
het aandeel aan van producten gemaakt in uw bedrijfsvestiging.

Toeleveringen afkomstig

binnenland ©

buitenland cal %

Uit wek landdanden

de productie sinds 2013

¥

%

=100% van de
inkoopwaarde

binnenland °8| %

buitenland cg| %

o

-

Producten verkocht in:

HEEEDEE

:
j !
i

}

Nabijheid van binnenlandse D D

0&0

HEESEE BN

=100% van
de omzet

ng tot natuurfijke

en leveranciers

Verlies van kennis/

-kopiéren/pirateri|
Infrastructuur

0O

Heeft uw bedrijfsvestiging onderzoek en ontwikkelingsactiviteiten (O&0) uitgevoerd of laten uitvoeren door externe partners

in 20147

nee Dh 2  O0&O0-uitgaven in procenten van de omzet in 2014

ca. %

Heeft uw bedrijfsvestiging sinds 2012 continu O&0 uitgevoerd of laten uitvoeren door externe partners?

L=l Ik

Welk van de volgende kenmerken zijn het meest van toepassing op uw hoofdproduct(groep)?
Productontwikkeling (kruis slechts één optie aan)

+ Op specificatie van klant

o+ Vooreen

standaardprogramma waarbinnen
klantspecifieke wensen gerealiseerd kunnen worden

« Voor een standaardprogramma, waaruit de klant

kan kiezen

* Niet aanwezig in deze bedrifsvestiging
Seriegrootte (kruis slechts één optie aan)

+ Enkelstuksproductie

+ Kieine of middeigrote series (20-1,000 stuks per maand) D

+ Grote series (meer dan 1,000 stuks per maand)

+ Geen discrete productie (procesindustrie)

Fabricage/montage (kruis slechts één optie aan)
* Nabinnenkomst klantorder (make-to-order)

« Eindmontage van het product wordt uitgevoerd na
binnenkomst klantorder (assemble-to-order)

+ Op voorraad (make-to-stock)

* Niet aanwezig in deze bedrijfsvestiging
Productcomplexiteit (kruis slechts één optie aan)
+ Eenvoudige producten

* Producten van middeigrote complexiteit

¢ Complexe producten

L00) OO0



Beantwoordt u de volgende vragen over uw hoofdproduct(groep).

Wat is de ddelde productief hoofdproduct(groep)? (doorooptijd vanaf
mld%ﬂﬂmﬂm?%hmm&m)um hv«f\g) @ wm of uren
Hoeveel procent van de orders wordt op tijd afgeleverd? ca. %

Hoeveel procent van uw productie moet na kwaliteitscontrole nabewerking ondergaan of geheel worden afgekeurd? ca. %
Welk percentage van de geleverde bestelingen heeft klachten van kianten opgeleverd vanwege kwaliteitsproblemen? ca. %

Hier worden enkele gegevens over uw bedrijfsvestiging gevraagd:

Jaaromzet 2014 mijjoen € 2012 miljoen €

Aantal werknemers

(exdl. uitzendkrachten) 2014 santl

Aantal werknemers dat is

afgevioeid in 2014 2014 aantal

Had uw vestiging uitzendkrachten Hoeveel uitzendkrachten waren in 2014

in Glonst i 20143 D“” DP P gemiddeld in dienst bij uw bedrifsvestiging? u:l“"'"
Personeelskosten als percentage van de

SIRD Sera osoGES e, ISt miloen € omzet in 2014 (Ind.. loonnevenkosten) %

Afschriivingen op machines en installaties 2014

{ ; Fan ) mijoen € Graad vmm

Investeringen in machines en installaties 2014 r.p.n € m: %

Rendement op de omzet (voér belasting in 2014) Dm Domzx D>zusx D>5m1o$ Dnox

e ot e O
Geef uw energieverbruik aan als volgt:
\:‘Vm’muﬂtadmem 7 % Hoamuz‘:wm “a e
van uw bedriffsvestiging in 20142 bedrijfsvestiging?
Hoe heeft het stroomverbruik van uw bedrijfsvestiging zich ontwikkeld in 20147
met 10 of meer 5 < 10% Go<h%  Coikwblewn  GEERN  DUTRR  metionelmeer

I — [ L] L] L] []

Hoe heeft het olie- en gasverbruik van uw bedrijfsvestiging zich ontwikkeld in 20147

Gedaald Gedaald Gedaald Gestegen
met 10% of meer  5- < 10% 0- <5% ol grblevsn 0-<8% 5o<10%  met 10% of meer

Wie is in meerderheid of exclusief eigenaar van het bedrijf waartoe uw bedrijfsvestiging behoort?

Private eigenaar/ Financiéle investeerder Ander bednjf (bijv. niet- overige Geen meerder-
bn‘:ialo D(WWM) Dweiuudu) Dm DWDW
Is de familie actief in het management? DNu Db

Hartelijk dank voor uw bijdrage aan dit onderzoek.

Wij verzoeken u de ingevulde vragenlijst terug te sturen per e-mail naar: P.Vaessen@fm.ru.nl
of per post naar:

Radboud Universiteit Nijmegen, t.a.v Dr P.Vaessen, Antwoordnummer 1908, 6500 VC Nijmegen
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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
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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 1 -054 |.045 |.037 |-134 |.205* |-072 |.007 |-.067 |.048 -.108 |.003 .028
Changes
3. EMSA 1 -003 |.013 | .429**|.060 | .429**|.128 |.105 |-.001 |.076 |-.038 |-.119
4. Non-Compulsory 1 064 |-021 |.100 |-131 |-.059 |.176* |.133 -107 | -.093 | -.085
Searching
5. Compulsory 1 .084 -142 | .071 029 |[-053 |.071 -018 |.011 |-.036
Searching
6. Organisational 1 -062 | .463**|.012 |-.078 |.106 109 | .128 | -.046
Capabilities
7. Age 1 .044 -.023 [.064 |-.035 |.029 117 | -.084
8. Firm Size 1 042 |-.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




Appendix 5: Assumptions Regression Analysis

Assumptions Regression Analysis - Revenue Changes

Normal P-P Plot of Regression Standardized Residual
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Assumptions Regression Analysis — Production Cost Changes

Normal P-P Plot of Regression Standardized Residual Histogram
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Analysis Revenue Changes

iers Regression

Outl
Outliers Regression Analysis - Revenue Changes
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Outliers Regression Analysis — Production Cost Changes
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