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1. Introduction

In recent years, people worldwide have become increasingly aware that environmental pollution 
is seriously affecting the living conditions of contemporary society and, if nothing is done, future 
generations. Negative effects on the natural environment (hereafter called ‘the environment’) 
have been extensively reported in the media. Illustrative is the documentary An inconvenient 
truth in which the negative environmental effects of global warming are exposed. Global 
warming has severe consequences for various ecosystems and threats of increasing temperature 
include a rising sea level that has important implications for countries that are geographically 
situated below sea level, like the Netherlands (Root et al., 2003; PCCC, 2006). Interestingly, 
the importance of taking care of the environment was stressed during the last G8 summit 
of the world’s eight richest industrial countries (Germany, UK, France, Italy, Canada, USA, 
Japan, and Russia). It was agreed to work on a post-Kyoto Protocol to reduce the emission of 
greenhouse gases.� At the European and national levels too, increased environmental attention 
can be seen. The Future Environmental Agenda of the Dutch government consists of different 
mandatory EU emission reduction goals to improve air, water, and soil quality. In addition, 
the Dutch government has formulated environmental targets, such as those to reduce noise 
hindrance and waste (VROM, 2006a).

This book focuses on the attention firms give to reducing their environmental impact. 
Industry is responsible for environmental emissions that contribute negatively to air, water, 
and soil quality. As part of a longitudinal study, the Arthur D. Little Innovation High Ground 
Survey of 40 managers of technology firms across Europe, U.S.A. and Japan showed that 
environmental awareness has grown considerably over the past few years (Hedstrom et al., 
2005). The managers indicated that sustainability-driven innovation has a growing potential 
to deliver value to business. However, only 5% indicated paying attention to environmental 
issues in their strategic planning and decision-making. As the survey was conducted among 
large multinationals (e.g. Sony, Procter & Gamble, Vodafone, HP, Motorola, and Dupont), 
these figures would probably look even worse if small- and medium-sized firms were included 
(see also: Hillary, 1999; Del Brío and Junquera, 2003). This conclusion is underpinned by 
critiques of a rather defensive environmental strategy adhered to especially by small and 
medium-sized Dutch firms, but also by many large Dutch firms, despite growing attention 
for the environment in national and international markets.� This book aims for a deeper 
understanding of the factors that have an impact on the adoption of environmental management 
capabilities in firms in the Dutch food and beverage industry.

The Dutch food and beverage industry is responsible for significant pressure on the environment 
(Dutilh and Blijswijk, 2004). An important environmental issue in this industry is water 
usage for washing fresh products (potatoes, sugar beets, etc.) and cleaning of the production 

� Volkskrant, June 9 2007.
� NRC, June 1 2007.
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process and equipment. It accounted for about 70% of the phosphate emissions to water by 
the Dutch industry in 2004. Substantive amounts of energy are consumed for heating (e.g. 
frying and baking) as well as cooling (freezing and storage of products). Because many food 
and beverage products are suited to the consumer market, which implies that their batch size 
is small, it is also responsible for about 60% of all packaging material. Fortunately, much has 
been done to reduce it, while at the same time about 60% consists of recycled materials (e.g. 
glass and paper). Furthermore, the food and beverage industry produces organic waste. For 
example, slaughterhouses have to deal with the material that remains after the animals have 
been slaughtered (bones, skin, blood, etc.). Vegetables and fruit processors select products 
which are suitable for the consumer market, while rotten products are sold to animal feed 
producers. Lately, there has been a growing interest in the use of organic waste to generate 
bio-fuels, which can be used at the manufacturing site or sold on the market (SenterNovem, 
2005). In total, 90% of organic waste was recycled in 2003. The substantive pressure on the 
environment, on the one hand, and the attention to reducing the environmental impact on 
the other, makes it interesting to take a closer look at the factors that influence the attention 
for environmental management in the Dutch food and beverage industry.

Academic interest in environmental management has emerged from strategic management 
(e.g. Roome, 1994; Clarkson, 1995; Porter and Van der Linde, 1995; Hart, 1997; Porter 
and Kramer, 2006), management and organization (e.g. Cramer, 1998; King, 2000; Prakash, 
2000; Kolk and Mauser, 2002), marketing (e.g. Polonsky, 1995; Prakash, 2002; Peattie and 
Crane, 2005), financial management and accounting (e.g. Schaltegger et al., 1996; Kolk, 
2000), as well as operations and logistics (e.g. Gupta, 1994; Bloemhof-Ruwaard et al., 1995). 
These disciplines have each highlighted different aspects, such as the strategic importance 
of taking care of the environment, the operational consequences of clean technologies, the 
financial benefits of reducing emissions, and environmental marketing opportunities. Cramer 
(1998) states that environmental management in theory involves the study of all technical and 
organizational activities aimed at reducing the environmental impact caused by a company’s 
business operations. However, the author herself criticizes this definition for being inconclusive, 
since it also includes unintended pollution reduction, while the firm’s strategy may lack 
attention for environmental issues. This book focuses on the commitment to the environment 
in firms in terms of the adoption of environmental management capabilities, which comprise 
different environmental management items, such as an environmental action program, regular 
environmental auditing to evaluate strategic environmental targets, and an environmental 
database to keep a record of environmental performance. In short, they reflect the capacity of 
the firm to take care of the environment on a structural basis.

A recent contribution by Porter and Kramer (2006) on the interdependency between industry 
and society serves as a point of departure for the conceptual framework, which integrates 
the outside-in and inside-out perspective on the adoption of environmental management 
capabilities. The outside-in perspective originates from the industrial organization theory, 
which evaluates the influence of industrial forces, such as rivalry among competitors and 
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entrance of new market parties, on the firm’s competitiveness (Porter, 1980; Porter, 1981). 
In line with this view, the network theory stresses the interrelatedness between a firm and 
other actors, like buyers, suppliers, and competitors, in its business network (Håkansson and 
Snehota, 1989; Powell, 1990; Omta et al., 2001). They can impose requirements on the firm to 
take care of the environment. But other environmental stakeholders, like local inhabitants and 
environmental groups, can also execute pressure to reduce noise and smell hindrance on a local 
level. The inside-out perspective is embedded in the competence view. It evaluates the firm’s 
competitiveness from acquiring valuable resources, competences, and (dynamic) capabilities 
to deal with these external influences (Barney, 1986b; a; Prahalad and Hamel, 1990; Teece 
et al., 1997). It examines the importance of tangible assets, like production technologies and 
equipment, as well as intangible assets, such as knowledge and skills, for achieving strategic 
business goals including a reduction of the environmental impact.

Multiple authors emphasize that firms can create competitive benefits from taking care of the 
environment by the reduction of environmental pressures, such as those related to less waste 
disposal and more efficient production efficiencies, but also environmentally friendly product 
differentiation, including environmental orientation of product features (e.g. recyclable 
components) and packaging (Hart, 1995; Porter and Van der Linde, 1995; Shrivastava, 1995; 
Adner and Helfat, 2003). From this perspective, Hart (1995) discusses the natural resource-
based-view (natural-RBV) in his well-known seminal paper. He evaluates the competitive 
advantages of pollution prevention, product stewardship, and sustainable development 
capabilities. Pollution prevention capabilities aim to reduce environmental emissions, using 
clean technologies: they can enhance an environmentally responsible reputation, which is 
essential to guarantee a social license-to-produce (Kagan et al., 2003). Product stewardship 
refers to environmental attention from the perspective of the total product-life-cycle from 
cradle-to-grave, or cradle-to-cradle, if waste outflows can be re-used (McDonough and 
Braungart, 2002). Competitive benefits can be gained from environmentally responsible 
product (re)design practices to meet the green expectations of customers. Last, sustainable 
development capabilities refer to collective efforts to make industry less dependent on depleting 
natural resources (Hart, 1995; 1997). From this perspective, environmental cooperation with 
other chain actors can be interpreted as an important step towards developing sustainable 
management capabilities.

Acceptance by stakeholders and thus business continuation increasingly depends on the firm’s 
capability to satisfy, not only economic, but also social and ecological stakeholder wishes 
(Elkington, 1998). The challenge for firms is to stay socially legitimate, while remaining 
profitable. The adoption of environmental management capabilities will be essential in this 
context. However, their development is not a naturally enrolling process, since it requires 
learning to adapt the organization to new environmentally friendly working routines at both 
the strategic and operational level (e.g. Cramer, 2005). In addition, coming up to different 
stakeholder expectations will not be easy, because they are often diverse and potentially 
competing (Mitchell et al., 1997). Stakeholder wishes will not necessarily be in line with 
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business priorities. This study tries to determine the trade-off between business network and 
firm characteristics on the adoption of environmental management capabilities.

Figure 1.1 shows the research framework. A distinction is made between stakeholder 
pressures and environmental cooperation in the business network. The stakeholders can be 
divided into three groups: government, chain and network actors (e.g. buyers and suppliers, 
branch-organizations, and financial institutions), and societal groups (e.g. environmental 
organizations and the local community). Previous studies have shown that stakeholders can 
exert pressure on firms to pay attention to the environment (e.g. Henriques and Sadorsky, 
1999; Sharma and Henriques, 2005). Although government often has the most influence, 
because it can exercise coercive pressure to comply with environmental regulation, firms 
perceive a strong impact from other stakeholders as well (Braglia and Petroni, 2000; 
Buysse and Verbeke, 2003; Sharma and Henriques, 2005). Clarkson (1995) discerns 
primary and secondary stakeholders. Primary stakeholders (e.g. buyers and suppliers) are 
of vital importance for the achievement of the primary business goals, whereas secondary 
stakeholders (e.g. societal groups) can only influence primary goal attainment. Government 
occupies a special position, because it can adopt the characteristics of both primary and 
secondary stakeholders. It has environmental interests in the firm from a legal point-of-view 
and it can increase the attention for environmental issues by providing negative and positive 
incentives. Negative incentives refer to financial sanctions and the withdrawal of the legal 
license-to-produce (i.e. governmental environmental permits), if a firm acts in non-compliance 
with environmental regulation (Kagan et al., 2003). By contrast, positive incentives include 
support, like subsidies for investments in clean production technologies or environmental 
cooperation in terms of public-private voluntary agreements between government and firms 
(or: covenants). Government can, for instance, provide environmental feedback to firms that 
are participating in covenants to improve environmental performance.

Firm characteristics
- Firm strategy
- Enabling capabilities

Business network
characteristics
- Stakeholder pressures
- Environmental cooperation

Environmental
management
capabilities

Figure 1.1. Research framework linking outside-in and inside-out approaches to the adoption of 
environmental management capabilities.
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Firms do not operate in isolation, but work together in chains and networks (Omta et al., 
2001). The chain actors include buyers, suppliers, and consumers. While the environmental 
wishes of consumers will be an important motive to pay attention to the environment 
(Prakash, 2002; Peattie and Crane, 2005), firms are also increasingly confronted with 
environmental requirements in business-to-business relationships, because buyers have to fulfil 
the environmental wishes of their customers. This can be referred to as the green multiplier 
effect (Holt, 2004). Furthermore, buyers and suppliers have an interest in adequate control of 
environmental emissions at the chain level in order to reduce the chance of interruptions or 
delays in supplied materials due to firms with environmental problems, such as illegal pollution 
activities which can result in (temporary) closure of facilities (Lippmann, 1999). However, 
they might not merely impose environmental requirements, but also look for cooperative 
efforts to reduce environmental impacts at the chain level, for instance with respect to the 
use of environmentally friendly raw materials or recyclable packaging. The network actors 
include facilitating organizations, such as branch-organizations which can provide support for 
the implementation of environmental activities in terms of environmental information and 
a discussion platform for firms to exchange environmental experiences. Banks and insurance 
firms are also part of the network. They may require the implementation of environmental 
activities conditional to the provision of their services, such as loans and insurance.

The firm characteristics include firm strategy and enabling capabilities (see Figure 1.1), such 
as experience with the implementation of food quality and safety systems and environmental 
knowledge of employees that can be used for the adoption of environmental management 
capabilities. Notably, this book uses the concepts of capabilities and competences as 
interchangeable, since they are closely related to each other (see Section 4.3.1). Aragón-
Correa (1998) found that a prospector strategy, which focuses on the implementation of 
innovative technologies, could significantly explain, in a strictly statistical sense, the attention 
for environmental management capabilities. This can be understood from the fact that the 
business strategy forms an important basis for the environmental strategy. Firms with a cost-
minimization strategy will, for instance, be interested in reducing pollution as long as it 
contributes to cost savings, while firms with a product differentiation strategy might be willing 
to invest in more advanced clean production technologies. Interestingly, Christmann (2000) 
found that the cost advantages of taking care of the environment were moderated by capabilities 
related to a prospector strategy, such as the search for and experience with the implementation 
of new production technologies. The advantages were cost savings that complied with 
environmental regulations and (consequently) an improved competitive position. Other 
studies also established a positive trade-off between various existing organizational capabilities 
and attention for environmental management capabilities (Melnyk et al., 2003; Sroufe, 2003; 
González-Benito and González-Benito, 2005).

Dynamic capabilities can be interpreted as a subset of organizational capabilities that are 
needed to respond to changing market demands (Teece et al., 1997; Eisenhardt and Martin, 
2000). In this context, the present study evaluates the attention for environmental capabilities 
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from a dynamic capabilities perspective, since it examines the stakeholder influences that are 
essential to take into account for business continuation (e.g. pressure from customers to pay 
attention to the environment and environmental requirements induced by government). In 
addition, a longitudinal analysis is provided based on data gathered in 2002 and 2005. A 
longitudinal assessment that was carried out gives insight into changing stakeholder pressures 
that are important to anticipate. Referring to the research framework (see Figure 1.1), the 
central research question that will be answered in this book is formulated as follows. What is 
the joint impact of the business network (government, buyers, suppliers, customers, etc.) and firm 
characteristics on the adoption of environmental management capabilities in Dutch food and 
beverage firms?

Environmental management capabilities are evaluated by investigating the implementation 
of different elements of an environmental management system. The latter can be defined 
as part of the overall management system that aims to reduce the environmental impact 
based on the principle of continual improvement of quality in the Deming plan-do-check-
act cycle (Netherwood, 2004). International standards and guidelines have emerged on the 
implementation of environmental management systems, such as ISO14001 and EMAS, which 
focus on environmental activities: the formulation of an environmental action program, 
training and education of personnel, regular measurement and registrations of emissions, 
internal environmental information processing, etc. (Starkey, 2004). Furthermore, the 
present study evaluates environmental management capabilities that can be used to reduce 
environmental impact along the product-life-cycle, such as environmental information 
exchanges with chain partners (e.g. buyers and suppliers) and environmentally responsible 
product (re)design to lower environmental emissions associated not only with production 
processes, but also product characteristics.

The remainder of this book is structured as follows. Chapter 2 gives an overview of previous 
studies. It elaborates on the academic interests in environmental management and different 
ways in which it is operationalized. It also evaluates previous empirical studies that approached 
environmental management from the outside-in perspective by considering influences from 
different stakeholder from the business network. Furthermore, attention is paid to studies 
that adopted an inside-out perspective on the development of environmental management 
capabilities by looking at the importance of firm strategy and organizational capabilities in 
terms of improved business performance.

Chapter 3 focuses on (inter)national environmental policy developments. The Dutch 
governmental environmental policy is reviewed in particular. In time, it has been shown to 
move away from centrally formulated policy making towards more participatory arrangements 
with industry. In addition, this chapter discusses the economic and environmental 
characteristics of the Dutch food and beverage industry. It shows that it represents a vital part 
of the Dutch economy, while it is also responsible for significant emissions to air, water, and 
soil. The attention to environmental and food quality issues in the different food and beverage 
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sectors is also discussed. This chapter evaluates the implementation of different management 
standards and guidelines (e.g. HACCP and ISO9001), as well as the involvement of branch-
organizations and product boards in environmental issues.

Chapter 4 presents the theoretical background. It reviews the outside-in perspective by 
discussing the concept of network embeddedness paying special attention to the position 
of the firm in the supply chain (e.g. Granovetter, 1985; Coleman, 1990; Burt, 1992; Uzzi, 
1997). Furthermore, it evaluates different stakeholder typologies (Clarkson, 1995; Mitchell 
et al., 1997). The inside-out perspective is reviewed by focusing on organizational resources, 
competences, and dynamic capabilities (e.g. Prahalad and Hamel, 1990; Teece et al., 1997; 
Barney, 2001). Different firm strategies to lower environmental pressure, using the natural 
resource-based view (RBV), are discussed (e.g. Hart, 1995; Litz, 1996).

Chapter 5 concentrates on the study design, which comprises the conceptual model, the 
propositions, and the operationalization of the research variables. The present study employs a 
mixed study design, since it combines semi-structured interviews involving 13 environmental 
managers of different food and beverage firms together with two large-scale surveys. The 
surveys are used to quantitatively measure the impacts of the business network on the adoption 
of environmental management capabilities in 2002 and 2005. Micro (5-10 employees), small 
(10-50), medium (50-250), and large (>250 employees) firms are included in 2002. In total, 
492 questionnaires could be used for the analyses, of which 386 originated from micro and 
small and 106 from medium-sized and large Dutch food and beverage firms. In 2005, special 
attention is paid to firm strategy and enabling environmental capabilities (see Figure 1.1). 
The survey included medium-sized and large firms only to get a more homogenous sample. In 
total, 100 questionnaires could be used. The data analyses are carried out using univariate and 
multivariate statistical techniques on the separate databases. It also comprises a longitudinal 
analysis to get insight into changes with respect to business network impacts. This is relevant, 
as it is expected that the impact of different stakeholders has grown in recent years under 
the influence of the increased societal attention for the environment. Kagan et al. (2003) 
found, for instance, that not only government influence, but also growing pressure from local 
communities and environmental organizations are important motives for firms to clean up.

Chapter 6 discusses the results of the semi-structured interviews. It evaluates the main 
environmental characteristics of the interviewed firms. Furthermore, the different elements 
of the research framework are discussed, such as the importance of the relationship with 
government in terms of perceived environmental support and the quality of environmental 
information provided by government. Attention is paid to other stakeholders too, such as 
chain and network actors and societal groups. In addition, the interviews deal with strategic 
and operational environmental issues, including top-management commitment and the 
development of environmental management capabilities.
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Chapter 7 presents the results of the surveys. It discusses the sample characteristics of both 
surveys, including the response rates, background of the respondents and a non-response 
analysis. It assesses the results of a descriptive analysis on the attention paid to environmental 
management capabilities in the Dutch food and beverage industry, as well as the perceived 
business network impacts. The importance of firm strategy and enabling environmental 
capabilities are evaluated. The correlations between the research variables and the results of 
the regression analyses are evaluated. Organizational configurations are compiled based on a 
cluster analysis. The empirical results of the longitudinal analysis are presented. They discuss 
the changes in the perceived stakeholder influences on environmental management in the 
medium-sized and large food and beverage firms in 2005 compared to 2002.

Chapter 8 discusses the theoretical and managerial implications. It evaluates the propositions 
and it draws conclusions with respect to the academic contribution of the present study, 
as well as the possibilities for further research. This chapter ends with a discussion on 
the managerial implications for Dutch food and beverage firms, as well as governmental 
environmental policy.
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2. Overview of previous studies

This chapter focuses on previous empirical research that is relevant to the present study. 
Section 2.1 starts with a discussion on approaches towards environmental management 
found in literature. These approaches concentrate on sustainable production, corporate 
social responsibility (CSR), ISO14001 certification and ‘best practices’ of environmental 
management. Section 2.2 reviews the quantitative studies that took an outside-in perspective 
on the adoption of environmental management capabilities by considering stakeholder 
influences from the business network. Section 2.3 proceeds with a review of the empirical 
studies that adopted an inside-out perspective on attention for environmental management 
capabilities by evaluating the managerial and financial consequences of paying attention to 
the environment in relation to firm strategy and/or organizational capabilities. Section 2.4 
provides the concluding remarks with respect to this chapter, including a discussion on the 
novelty of the present study.

2.1 Approaches towards environmental management

The World Commission on Environment and Development (1987) had put ‘sustainable 
production’ on the societal agenda by the end of the eighties and formulated it as the development 
that meets the needs of the present without comprising the ability of future generations to meet 
their own needs. Although it is still widely applied, other different definitions have emerged 
since then. They stress one or more of the following issues: inclusiveness, connectivity, equity, 
prudence, and security (Gladwin et al., 1995). Inclusiveness refers to the holistic character of 
the concept: sustainable production encompasses not only consideration of human, but also 
environmental values, at the local and global level, at present and in the future. Connectivity 
refers to the interdependency of different environmental and social problems, such as between 
scarcity of environmental resources and poverty. Because of this, Welford (1998; 2000) stresses 
that firms have a moral obligation to consider human and ecological systems. Equity refers 
to a desired equal distribution of resources and property rights both in present and future 
generations and prudence reflects the avoidance of irreversible damage to ecosystems. Last, 
security implies safeguarding the living conditions of contemporary and future generations. 
In conclusion, sustainable production includes multiple dimensions, which makes it difficult 
to implement (e.g. Holmberg and Robèrt, 2000; Robèrt et al., 2002).

An important step towards sustainable production is the growing attention for corporate 
social responsibility (CSR). The European Commission (2001) states that CSR is a concept 
whereby companies integrate social and environmental concerns in their business operations and in 
their interaction with their stakeholders on a voluntary basis. It includes a normative component, 
since it refers to voluntary initiatives by firms to take care of their impact on society and 
the environment. Elkington (1998) makes a linkage to economic motives stressing that firms 
are challenged to consider social and environmental issues, while generating profits. This 
has become known as the triple-bottom-line approach, consisting of the people, planet, and 
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profit dimension (Elkington, 1998; Epstein and Roy, 2001). The people dimension refers to 
consideration of stakeholder interests in the organization, such as employees that are concerned 
about safe working conditions. Stakeholders from outside the firm are, among others, societal 
groups that wish for a reduction in local environmental emissions and other chain actors 
(e.g. buyers and suppliers) that are interested in safeguarding the supply of materials. The 
planet dimension implies taking care of the environment. The profit dimension stresses 
the need to establish a profitable balance between taking care of social and environmental 
issues to safeguard business continuation. On the whole, CSR implies managerial priority 
for multiple issues, which is not easy to achieve, because of potentially conflicting interests, 
such as investments in clean technologies that cause a burden on short-term profitability. The 
consideration of social and environmental issues requires establishing new working routines 
(Cramer et al., 2004; Cramer, 2005). Hahn and Scheermess (2006) found, based on a cluster 
analysis, that only 25% of the 195 German firms they studied succeeded in integrating social 
and environmental issues in their organization, while 42% focused on environmental issues 
only and 33% did not pay any or limited attention to social and environmental issues. The 
present study evaluates different organizational profiles as well (see Section 7.4.5).

Several studies have evaluated different environmental management practices. In general, 
a distinction can be made between defensive (e.g. the implementation of end-of-pipe 
technologies) and proactive (e.g. using pollution prevention technologies) environmental 
activities (e.g. Christmann, 2000; Buysse and Verbeke, 2003). Examples of these activities 
will be discussed in Section 2.2 and 2.3. Furthermore, numerous studies have focused on the 
implementation of environmental management systems (Quazi et al., 2001; Bansal and Bogner, 
2002; Fryxell and Szetto, 2002; Halkos and Evangelinos, 2002; Melnyk et al., 2003; Fryxell 
et al., 2004; Zutshi and Sohal, 2004a; b). The majority operationalized it using ISO14001 
certification, because it reflects the availability of a workable environmental management 
system (e.g. Fryxell and Szetto, 2002; Halkos and Evangelinos, 2002; Melnyk et al., 2003). 
One of the exceptions, though, is Sroufe (2003), who defined environmental management 
system implementation as the sum of different environmental activities, such as information 
gathering on environmental emissions, the availability of an environmental database, and 
environmental information processing. A comparable strategy is applied by the present study, 
which measured the different elements of an environmental management system rather than 
ISO14001 certification only (see Section 5.3).

2.2 Business network impact

Table 2.1 includes an overview of representative quantitative studies that measured business 
network impacts on the attention for environmental management capabilities. It shows the 
literature reference, the measured stakeholder influence, the main results, additional comments 
on the results, as well as the data source used. The majority of the studies finds that government has 
the strongest impact on environmental management (Garrod and Chadwick, 1996; Henriques 
and Sadorsky, 1996; Madsen et al., 1997; Braglia and Petroni, 2000; Madsen and Ulhøi, 2001).
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Henriques and Sadorsky (1996) were among the first to show empirically that attention for 
the environment can be explained by stakeholder pressure (see Table 2.1). They use a logistic 
regression model with the implementation of a formal environmental plan as the dependent 
variable. Customers, shareholders, government, and the local community turn out to be 
positively associated with the presence of an environmental plan. They also asked respondents 
to indicate the influence of other stakeholders, such as competitors, branch-organizations and 
insurance firms, which are not pre-defined in the questionnaire. It appears that this group 
of stakeholders as a whole has, in a strictly statistical sense, a significant negative effect on 
the implementation of an environmental plan. The authors explain this by pointing to the 
diversity of interests of the included stakeholders. It would, however, be more interesting to 
know which stakeholders have a negative impact: this remains uninvestigated.

In another study by Henriques and Sadorsky (1999) a cluster analysis is carried out including 
six items that can be associated with an environmental management system, such as a 
written environmental plan, environmental information processing, and top-management 
commitment. The cluster analysis results in reactive, defensive, accommodative, and proactive 
environmental management practices (see also Section 4.2.3). The stakeholder pressures are 
divided into regulatory, community, organizational, and media influences, using factorial data 
reduction. Differences in mean values on stakeholder pressures are tested with an ANOVA 
t-test. Next, the stakeholder impacts are included as the dependent variable in a regression 
analysis: it appears that environmentally proactive firms can be associated with significantly 
stronger perceived influences from regulatory and organizational stakeholders, but not from 
the local community and the media.

Madsen and Ulhøi (2001) use factorial data reduction to divide the business network impacts 
of Danish industrial firms into three categories. The first factor comprises stakeholders with a 
limited impact on the adoption of environmental management capabilities (e.g. environmental 
organizations), whereas the other two stakeholder groups have either a direct (e.g. government 
and employees) or indirect (e.g. competitors and customers) impact on the firm. However, in 
prior research in the Danish industry, Madsen et al. (1997) found that different stakeholders 
load on the same factors (i.e. limited, direct, and indirect impacts). Although this might be 
related to the fact that more stakeholders are included in the analysis of 2001 compared to 
1997, which could affect the results of the factor analysis, it may also be related to changes 
in exerted influences between stakeholders. In conclusion, it emphasizes the need for a 
longitudinal analysis to get more insight into whether and how business network impacts are 
changing in time.

Braglia and Petroni (2000) make a distinction between more and less environmentally 
committed firms based on the availability of elements of environmental management 
capabilities, such as using recycled materials and environmentally responsible product 
(re)design. They test significant differences in stakeholder pressures between these two groups. 
Interestingly, a t-test shows that firms that are more committed to the environment perceive 
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Table 2.1. Quantitative studies on stakeholder influences on attention for the environment.

Reference Stakeholder influence Main results

Garrod and 

Chadwick (1996)

Perceived stakeholder 

influence on 

environmental 

management

Government is the most influential stakeholder, followed by 

customers, while the impact of other stakeholders is far 

less important. 

Henriques and 

Sadorsky (1996)

Perceived stakeholder 

pressure to consider 

environmental issues 

The formulation of an environmental action plan is positively 

influenced by customers, shareholders, government, and 

the local community. A negative influence was measured 

for lobby groups. 

Madsen et al. 

(1997)

Perceived influence of 

drivers (stakeholders) 

behind environmental 

improvement efforts

Owners, national legislation, and customers are the most 

important driving forces, followed by trade unions and 

international regulation. By contrast, financial institutions 

and consumer organizations are the least important.

Henriques and 

Sadorsky (1999)

Perceived stakeholder 

pressure to consider 

environmental issues

Factor analysis reveals four stakeholder groups: regulatory, 

community, organizational, and media. Pro-active firms 

are significantly influenced by all these groups, expect 

the media. By contrast, reactive firms attribute a strong 

influence to the media

Braglia and 	

Petroni (2000)

Perceived stakeholder 

pressure on 

environmental care

Customer requirements, regulation, and competitors are 

important drivers of pro-active corporate environmental 

practices. Committed firms experience strong influence 

from local community and environmental organizations.

Madsen and Ulhøi 

(2001)

Perceived influence of 

different stakeholders 

on environmental 

initiatives

Owner/shareholders, local and national authorities have 

the strongest influence. Also customers and international 

authorities are influential. Larger firms experience 

stronger influences.

Buysse and 

Verbeke (2003)

Perceived stakeholder 

pressure on 

decisions related 

to environmental 

management

A factor analysis revealed four groups: external primary 

(α=0.84), secondary (α=0.80), internal primary (α=0.72), 

and regulatory (α=0.72) stakeholders. Firms with a 

reactive or pollution prevention strategy are influenced by 

regulatory stakeholders. Pro-active firms by other too. 

Zutshi and Sohal 

(2004b)

The importance of 

employees and suppliers 

for environmental 

management 

Employee involvement can contribute to environmental 

management, while the involvement of suppliers is still 

very limited

Sharma and 

Henriques 

(2005)

The influence of 

stakeholders on 

different environmental 

management practices

Different withholding and usage strategies of different 

stakeholders are associated with more advanced 

environmental management practices (like eco-design). 
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Description/comments Data source

The analyses are descriptive only. Survey of 26 U.K. firms with > 

£2 million turnover (response 

rate: 15%)

Environmental responsiveness is measured as the implementation 

of a formal plan for dealing with environmental issues. A logistics 

regression analysis is performed.

Survey of 400 firms, among 

the 750 largest in Canada 

(response rate: 53%)

Factor analysis revealed three groups: stakeholders with limited 

direct influence on the firm, regulators and internal stakeholders, 

and market-related stakeholders. 

Survey results of 272 Danish 

firms from multiple industries 

(response rate: 55%)

See also: Henriques and Sadorsky (1996). Survey of 400 firms, which are 

among the 750 largest firms in 

Canada (response rate: 53%)

Environmental pro-activeness is measured as the attention for the 

environment at different business activities (R&D, product design, 

manufacturing, etc.). 

Survey of 120 firms from the 

Italian food packaging industry 

(response rate: 20%)

Factor analysis revealed three groups: firms with limited, direct, and 

indirect influence. See also: Madsen et al. (1997).

Survey of 300 Danish industrial 

firms with at least 10 

employees (response rate: 

60%)

Firms are clustered in three groups: reactive, pollution prevention, 

and environmental leadership strategies. 

Survey of 197 Belgian industrial 

firms (response rate: 44%) 

Only employees and suppliers were considered as stakeholders. Survey of 286 firms from 

Australia and New Zealand 

(response rate: 50%) 

A distinction was made between six environmental management 

practices (α≥0.63) based on secondary data, such as 

environmental reports.

Survey of 49 Canadian forest 

firms (response rate: 25%)
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a significantly stronger impact from customers, government, competitors, and societal groups 
(e.g. the local community and environmental organizations). Unfortunately, the joint impact 
of different stakeholders in identifying the relative importance of each stakeholder group is 
not statistically assessed.

Buysse and Verbeke (2003) employ a research methodology similar to Henriques and 
Sadorsky (1999). A cluster analysis is carried out to compile environmental strategy profiles 
among Belgium industrial firms. They measured, among other things, the availability of 
an environmental management system and environmental management procedures. Three 
profiles emerge from their analysis, namely a group of firms with a reactive strategy, pollution 
prevention, and environmental leadership strategy. The leadership strategy refers to firms 
that want to show environmental excellence (see also Section 4.3.3). A comparison of the 
mean values indicates that firms with environmental leadership can not be associated with 
significantly stronger impacts from government compared to pollution prevention firms. 
Accordingly, the authors state that environmental leadership has little to do with managing 
stakeholder relationships in the regulatory sphere. They therefore suggest that ‘command-and-
control’ based governmental policies may be extended to include cooperative public-private 
efforts to stimulate firms to go beyond pollution prevention. The effect of this recommendation 
on attention for the environment is, however, not empirically tested.

Sharma and Henriques (2005) evaluate the influence of stakeholders that try to withhold 
resources from the firm (‘withholding strategies’) versus those that aim to make use of the 
firm (‘usage strategies’) to satisfy their own interests. Examples of withholding strategies 
are customers that cancel their orders and/or societal groups that try to disrupt operations 
through protests at the manufacturing site. Usage strategies refer to buyers that demand 
product certification to satisfy the wishes of their own customers and/or environmental 
organizations that provide support to the firm and find remediation against environmental 
pressures (e.g. environmental knowledge). A factor analysis is carried out. It demonstrates six 
environmental practices, which can, among others, be differentiated based on attention for 
energy efficiency, recycling of materials, as well as product life-cycle analysis. The different 
practices are used as a dependent variable in a regression model. It appears that firms with 

Table 2.1. Continued.

Reference Stakeholder influence Main results

Eesly and Lenox 

(2006)

Stakeholder salience Stakeholders with relatively strong power compared to the 

targeted firm and whose requests are more legitimate 

have a higher level of influence. 
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more proactive environmental practices are, in a purely statistical sense, more influenced by 
both the withholding strategies of environmental organizations as well as the usage strategies 
of customers. Unfortunately, the authors do not evaluate the influence of government. Since 
prior studies have revealed a dominant influence of government, it would have been interesting 
to evaluate various governmental withholding and usage strategies, such as pressure based on 
the withdrawal of environmental permits and public-private environmental partnerships. From 
this perspective, the present study adds an empirical evaluation of environmental voluntary 
agreements between government and firms.

2.3 Firm strategy and organizational capabilities

Table 2.2 includes an overview of quantitative studies that adopted an inside-out perspective 
on the adoption of environmental management capabilities. It shows the references, measured 
dependent variable(s), the main results, some additional comments, and the data source used. 
The major concern of most of the studies is to get more insight into the relationship between 
environmental care and business performance in terms of operations and financial benefits 
through, for instance, increased production efficiency. In general, empirical evidence confirms 
a positive relationship, in the purely statistical sense, between the adoption of environmental 
management capabilities and business performance (Klassen and McLaughlin, 1996; Judge 
and Douglas, 1998; Sharma and Vredenburg, 1998; Melnyk et al., 2003; Sroufe, 2003). 
Among the first attempts to get empirical insight into this relationship is a study by Klassen 
and McLaughin (1996). They find a significant relationship between positive environmental 
media attention (e.g. for a ‘green investment’) and increased stock returns and vice versa 
(i.e. negative media attention leading to decreased stock returns). The relationship remains 
statistically significant, after taking various other factors into account, such as firm size and 
type of media event (i.e. national versus international). In line with this, Russo and Fouts 
(1997) find a positive relationship between attention for environmental activities and financial 
performance in terms of return on assets (ROA). It appears also from their study that firms in 
a higher compared to lower growth industry, measured as the average increase in annual sales, 
perceive a stronger impact on ROA. The relationship remains significant after taking into 
account several control variables, including company size and growth rate.

Description/comments Data source

Only actions by secondary stakeholder groups are considered: 333 

proxy votes, 144 civil suits, 78 protests, 38 boycotts, and 9 letter-

writing campaigns.

Database of 602 environmental 

actions against U.S. firms 

during 1971-2003 (LexisNexis 

Academic database)
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Table 2.2. Quantitative studies on the relationship between environmental capabilities and firm performance.

Reference Dependent variable(s) Main results

Klassen and 

McLaughlin 

(1996)

Stock market 

performance

Positive media attention for the environmental performance 

of the firm is positively related to an increase in stock 

market return, and vice versa. 

Russo and Fouts 

(1997)

Financial performance 

(ROA)

Environmental management performance is positively 

related to financial performance, especially in high-growth 

industries (measured as annual increase in sales).

Judge and Douglas 

(1998)

Financial and 

environmental 

performance

The integration of environmental issues in strategic planning 

is positively related to financial and environmental 

performance.

Aragón-Correa 

(1998)

Environmental 

performance

Business strategy pro-activity contributes positively to both 

traditionally regulated command-and-control as well as 

model pollution prevention environmental practices.

Klassen and 

Whybark (1999)

Manufacturing 

performance

Pollution prevention technologies contribute positively to 

manufacturing performance (except for production costs) 

and negatively to pollution control technologies. 

Sharma and 

Vredenburg 

(1998)

Organizational capabilities 

and competitive 

benefits

Pro-active environmental strategies are associated with 

organizational capabilities, which create competitive 

benefits in terms of innovativeness.

Christmann 	

(2000)

Cost advantage of 

environmental strategy

Capabilities related to prospector strategy are 

complementary to different environmental practices. 

Innovation in pollution prevention technologies delivers 

costs advantages.

Sroufe (2003) Operations performance Environmental management system implementation 

positively influences operations performance, directly and 

indirectly via capabilities on process (re)design, recycling, 

and waste practices. 

Melnyk et al. 

(2003)

Operations performance 

and environmental 

options

ISO14001 certification is positively related to operations 

performance and different environmental management 

practices, like product/process (re)design, disassembly, and 

recycling. 

González-Benito 

and González-

Benito (2005)

Operational, marketing, 

and financial 

performance (ROA)

Both positive and negative relationships exist between 

different environmental management practices and 

operational as well as marketing performance, while 

no significant relationship with financial performance is 

found. 
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Description/comments Data source

Positive environmental media attention includes environmental 

awards reported in the media. Financial event methodology has 

been applied.

Sample of 166 positive and 

negative U.S. environmental 

events reported in the media 

(NEXIS database)

Environmental performance is divided into less and more pro-active 

practices. All variables are obtained from a secondary data source. 

Regression analyses are carried out.

Sample of 243 U.S. firms from 

various industries (FRDC 

database)

Financial and environmental performance consisted of multiple 

items. Structural equation modeling is applied.

Survey of 196 U.S. firms (≥ 20 

employees) from multiple 

industries (response rate: 30%)

Strategic pro-activity is measured in concordance with the strategy 

typologies of Miles and Snow (e.g. prospector vs. reactor). 

Regression analyses are carried out.

Survey of 105 Spanish firms from 

multiple industries (response 

rate 53%)

Performance is divided into: costs, quality, speed (of delivery), and 

flexibility. Regression analyses are carried out.

Survey of 66 firms (≥ 50 

employees) from the U.S. 

furniture industry (response 

rate: 28%)

The used constructs comprised a high number of variables (α≥0.80), 

e.g. 95 items used to operationalize environmental strategy. 

Regression analyses are carried out.

Survey of 99 firms with (annual 

revenues ≥ $20 million) from 

Canadian gas and oil industry 

(response rate: 90%)

Respondents were asked to indicate different costs (e.g. of 

compliance with regulation) relative to their competitors 

(α≥0.70). Regression analyses are applied.

Survey of 88 firms (annual sales ≥ 

$100 million) from US chemical 

industry (response rate: 20%)

Environmental management performance was operationalized 

with 19 variables. Operations performance was broadly defined, 

including improved quality and reputation enhancement. 

Structural equation modeling was applied.

Survey of 1118 U.S. manufacturing 

firms from different types of 

industry (response rate: 10%)

A distinction is made between firms with and without a formal 

environmental management system, as well as firms with 

ISO14001 certification. Regression analyses are carried out.

Similar to Sroufe (2003) 

The environmental management practices are: planning and 

organization, logistics processes, product design, and internal 

production management (α≥0.68). Financial performance is 

collected from a secondary data source. Linear regression 

analyses are performed.

Survey of 186 Spanish firms 

(>100 employees) from 

different industries (response 

rate: 43%)
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Of interest in the present study is the research that takes a closer look at care for the environment 
through consideration of firm strategy and (other) organizational capabilities. Aragón-
Correa (1998) was among the first to empirically test the relationship between strategic pro-
activity and attention for the environment. He bases his findings on the survey results of 
105 Spanish firms from different sectors (e.g. food and beverage, automotive, chemical, and 
retail). The strategic pro-activity is measured by Miles and Snow’s (1978) strategy typologies 
(e.g. prospectors, defenders, and analyzers). A factor analysis is carried out on different 
environmental management activities. The result is used for a subsequent cluster analysis. 
The differences between the cluster groups indicate that non-compliance with environmental 
regulations can be associated with a significantly lower level of strategic pro-activity compared 
to the other environmental practices. Moreover, a regression analysis shows that strategic pro-
activity explains the adoption of several environmental management capabilities. The author 
suggests that competitive advantages may be achieved by a positive trade-off between strategic 
pro-activity and the development of environmental management capabilities.

Building on the previous research, Christmann (2000) proposes that the cost advantages of 
taking care of the environment are moderated by so-called complementary capabilities that 
can be associated with a prospector strategy. Following Teece (1986), she defines these as 
capabilities that allow firms to capture profits associated with a strategy, technology, or innovation. 
The respondents are asked to indicate whether environmental activities imply cost advantages 
in comparison with competitors (e.g. fewer costs to conform to environmental regulation). 
Based on a factorial data reduction, three environmental practices are discerned: pollution 
prevention, environmental innovation (e.g. development of new environmentally friendly 
process technologies and products), and early timing of environmental attention (e.g. the first 
to use clean technologies). Various complementary capabilities are discerned relating to the 
attention for process innovation, such as being the first to introduce new production methods 
and technologies. A regression analysis shows that complementary capabilities contribute 
significantly to costs reductions gained in all three environmental practices. Interestingly, this 
finding implicates that the development of environmental management capabilities might be 
positively associated with a proactive firm strategy.

Table 2.2. Continued.

Reference Dependent variable(s) Main results

Menguc and 

Ozanne (2005)

Financial performance Natural environmental orientation is positively related to 

market share and profit after tax, but negatively to sales 

growth. 
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Sroufe (2003) investigates the affect of an environmental management system on operations 
performance through the development of various environmental organizational capabilities (see 
Table 2.2). Operations performance is broadly defined, including improved product quality, cost 
reductions, and enhanced reputation (among others). The considered environmental practices 
are environmentally friendly product (re)design, recycling activities, and attention for waste 
reduction. A structural equation model confirms that an environmental management system 
has, in a strictly statistical sense, not only a direct impact on business performance, but also an 
indirect positive impact on the development of the different environmental practices. A study 
by González-Benito and González-Benito (2005) indicates, though, that such positive effects 
may not always emerge. They find that only a limited number of environmental organizational 
capabilities are significantly related to different dimensions of business performance, such 
as operational performance (e.g. operational costs and flexibility), marketing, and financial 
performance. For example, a regression analysis supports a positive relationship between 
environmental logistics capabilities (e.g. use of clean transportation methods) and a lean 
operational performance in terms of quality and flexibility. However, a negative relationship 
is found between reduction of environmental emissions and mass operational performance 
(e.g. operational costs): this might be explained by costs made to implement environmental 
cleaning-up measures.

2.4 Concluding remarks

This chapter discussed environmental management as an essential element of corporate 
social responsibility (CSR), which can, in turn, be interpreted as an important step towards 
sustainable production. In this context, the development of environmental capabilities is 
essential. The present study can be discerned from previous research. First, it examines the joint 
impact of different stakeholders from the business network from a longitudinal perspective. 
A longitudinal evaluation is lacking in previous research, although some studies indicate 
changing stakeholder impacts in time. Second, it assesses the relationship with government in 
terms of different governmental strategies, including the use of public-private environmental 
agreements. This remains uninvestigated in the previous studies. Third, it considers the 
influence of firm strategy and enabling environmental capabilities (e.g. food quality and 

Description/comments Data source

The natural environmental orientation is divided into: corporate 

social responsibility, environmental entrepreneurship, and 

commitment (α≥0.88). Structural equation modeling is applied.

Survey of 140 Australian firms 

from different industries 

(response rate: 29%)
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safety care systems) that are expected to be important in stimulating the development of 
environmental management capabilities. In doing so, it builds on previous studies which show 
that innovative business strategies can contribute to proactive environmental practices.
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This chapter discusses the study domain. Section 3.1 looks at the growing international attention 
for the environment reflected in various environmental initiatives, such as the Kyoto Protocol. 
It refers to public and private organizations that have been established to diffuse environmental 
awareness and to stimulate firms to implement environmentally responsible business practices. 
Furthermore, various standards and guidelines on environmental management are discussed. 
Section 3.2 focuses on the Dutch situation. It discusses characteristics of the governmental 
environmental policy, including the use of various public-private environmental voluntary 
agreements (or environmental covenants). Section 3.3 continues with economic and 
environmental characteristics of the Dutch food and beverage industry. Further, it elaborates 
on the attention paid to environmental issues by intermediary organizations (e.g. production 
boards and branch-organizations) in the Dutch food and beverage industry. Finally, Section 
3.4 provides the concluding remarks with respect to this chapter.

3.1 Environmental attention, initiatives and standards

Incentives to take care of environmental risks and related pressures on the environment grew 
in response to a number of environmental incidents worldwide over the past few decades. 
Table 3.1 gives an overview of important industrial incidents, such as the release of toxic 
chemicals, oil spills, and the contamination of rivers and soils.

Table 3.1 shows that the 1980s in particular were dominated by several major incidents 
that triggered environmental awareness. The importance of taking care of the environment 
was not only fed by reasons to avoid environmental pressures, but also to protect corporate 

Table 3.1. Environmental incidents with major societal consequences.

1978 Oil spill, Amoco Cadiz, France

1980s Soil and river pollution scandals in many countries

1986 Rhine pollution, Sandoz factory, Switzerland

1989 Oil spill, Exxon Valdez, Alaska, USA

1991 Burning oil wells during Gulf War, Kuwait

1999 Oil spill tanker Erika, Total, Bretagne, France

2005 Explosion of a chemical factory, Harbin, China

2006 Dumping of chemical waste, Ivory Coast, Africa

Adapted from: Kolk (2000).
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image�. The oil spillage on the coast of Alaska in 1989 (see Table 3.1) is said to still negatively 
affect the reputation of ExxonMobil (Van Tulder and Van der Zwart, 2006). At the national 
level, environmental incidents causing soil and river pollution during the 1980s fuelled 
debates on necessary changes of businesses towards environmentally friendly practices. In 
the Netherlands a major environmental scandal in 1983 included the discovery of houses 
built on a site where chemicals were dumped (Hajer, 1995). Environmental surveys among 
multinational firms during the 1990s show that the predominant environmental concern was 
to comply with environmental regulations and to avoid environmental incidents (McKinsey, 
1991; UNCTAD, 1993).

The worldwide attention for the environment has resulted in many international 
environmental initiatives. Important developments in this context are the establishment of 
the United Nations Framework Convention on Climate Change (UNFCCC) in 1992 and 
the international agreement on the Kyoto Protocol in 1997. Both initiatives aim to reduce 
the release of greenhouse gases that cause global warming. The Kyoto Protocol came into 
force in February 2005, after Russia signed it. The participation of Russia was necessary to 
reach the condition of at least 55 participating countries from the list of so-called Annex-I 
Parties that were responsible for 55% of the greenhouse gas emissions of that group in 1990�. 
The European Union (EU) signed the protocol in 2002. The Netherlands is among the six 
European countries which are expected to be unable to reach their Kyoto targets in their own 
country (Albrecht and Arts, 2005). However, it can meet them through compensation for 
clean investments in Eastern Europe (called joint implementation in the Kyoto protocol) and 
developmental countries (called the clean development mechanism). During the last G8 summit 
in Germany it was agreed that the United Nations should play a key role in the establishment 
of a post-Kyoto Protocol after 2012�. Interestingly, the USA apparently also has a positive 
attitude towards such an initiative, even though it has still not accepted the Kyoto Protocol.

Parallel to the growing attention for the protection of the environment, industry and non-
governmental organizations (NGOs, such as environmental organizations) have organized 
themselves (Brophy, 2004). One example is the Coalition of Environmentally Responsible 

� Shell developed the Tripod-model (Dankaart 2007). Basically, the model assumes that imperfect decisions 
(‘Latent failures’) may cause increased risk of environmental incidents (‘Preconditions’) which could eventually 
lead to outbreaks (‘Active failures’). If these outbreaks are not anticipated by so-called ‘Last defense’ measures (e.g. 
chemical liquid or fire -resistantce floors and building constructions), they might cause environmental incidents. 
A Tripod analysis typically asks why measures have been taken and relates incidents to management system failures 
rather than to technical failures.
� The Annex-I Parties participate in the UNFCCC and they consist of industrialized countries (like the EU, 
US, Canada, and Australia). They have together a large part in emissions of greenhouse gases worldwide. Other 
countries (such as China, India, and Brazil) have also access to the Kyoto Protocol: they are referred to as non-
Annex-I Parties. In total, 171 countries have committed themselves to the protocol (date April 2007, source: 
http://unfcc.int). 
� Volkskrant June 9 2007.
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Economies (CERES) in the USA. It consists of both industry and NGOs, which have 
together launched the CERES Principles on Environmentally Responsible Management 
in 1989 (see: www.ceres.org). CERES was also responsible for the initiation of the Global 
Reporting Initiative (GRI) in 1997. The GRI is now an independent organization affiliated 
with corporations and NGOs all over the world and its guidelines on environmental reporting 
are well known (see: www.globalreporting.org). Another example is the World Business 
Council for Sustainable Development (WBCSD). It was established in 1991 and it currently 
involves 190 firms from 35 different countries. The WBCS tries to assist firms with turning 
their organization into an environmentally responsible and sustainable business (see: www.
wbcsd.org).

Guidelines and standards have also emerged on the implementation of environmental 
management systems (Starkey, 2004). An environmental management system can be defined 
as the part of the overall management system which aims to reduce pollution. It facilitates the 
translation of environmental ambitions into environmental performance using the principle 
of continual improvement of quality in the Deming plan-do-check-act cycle (Netherwood, 
2004). The ISO14001 standards on the implementation of an environmental management 
system are well known worldwide. Although firms can be certified based on ‘self-certification’, 
certification by an independent third party prevails. Important conditions for ISO14001 
certification are compliance with environmental regulations, the proper functioning of all 
elements of the system and whether the organization indeed tries to reduce its environmental 
impact. Box 3.1 provides more insight into ISO14001.

The EU introduced the European Community’s Eco-management and Auditing Scheme 
(EMAS) in 1995. The EMAS standards were originally directed at industrial production 
manufacturing sites only, but their scope has been extended to include different types of 
organizations (schools, offices, service companies, etc.). The standards induce requirements 
with respect to the implementation of an environmental management system, as well as on 
environmental reporting, which is referred to as the release of an environmental statement. The 
main difference between EMAS and ISO14001 is the mandatory environmental reporting. 
Germany accounts for the highest number of EMAS registered firms (1,487), because the 
German government has stimulated its implementation by means of regulatory relief and 
subsidies (Wätzold et al., 2001). Spain (653) and Italy (529) are two other countries with 
a high number of EMAS certified organizations (date January 2007, see: ec.europa.eu/
environment/emas).
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3.2 Dutch environmental policy

Two important characteristics of Dutch environmental policy are the adoption of participatory 
environmental policy arrangements and transferred environmental responsibilities from the 
central government to lower governmental bodies, in order to tackle environmental problems 
more efficiently (Mol et al., 2000; Jordan and Liefferink, 2004). The latter refers to regional 
(e.g. provinces and water authorities) and local (e.g. municipalities) governmental bodies that 
take care of granting environmental permits and monitoring of environmental emissions (Mol 
et al., 2001). Not all firms in the Netherlands are required to get a governmental environmental 
permit, since an exception is made for several types of small firms and/or firms with a limited 
environmental impact, such as butcheries and bakeries (Backes and Nelissen, 2000; Jurgens and 
Wiering, 2000). They have to act in concordance with generic environmental requirements on 
noise, smell, soil pollution, etc. The law prescribes whether firms have to submit their request 
for an environmental permit at the municipality or province (or at a governmental Ministry, 
in case of military organizations or nuclear power plants). Most firms have to deal with the 
municipality, because the province deals in particular firms with a high level of pollution (e.g. 
chemical industry). In addition to an environmental permit, there are other environmental 

Box 3.1. ISO14001.
ISO14001 defines an environmental management system as the part of the overall management 

system that includes organizational structure, planning activities, responsibilities, practices, procedures, 

processes, and resources for developing, implementing, achieving, reviewing, and maintaining 

the environmental policy. In short, it states that the system facilitates the implementation of 

environmental policy and, as such, can contribute to the reduction of the environmental impact 

of a firm. Based on the continuous improvement of quality in the Deming plan-do-check-act 

cycle, an environmental management system strives to reduce the pressure on the environment 

through the formulation and achievement of new policy targets (Martin, 1998; Kolk, 2000; 

Netherwood, 2004). According to ISO14001, the planning stage encompasses the formulation of 

an environmental policy including environmental targets that at least cover all legal requirements. 

An environmental action program should be formulated to implement environmental measures to 

achieve the policy targets. The doing stage refers to the division of environmental responsibilities 

and tasks over the different departments and people in the organization. It also includes 

environmental training of personnel and facilitation of documentation on environmental activities. 

The checking stage includes monitoring of environmental emissions by an environmental audit, 

in order to check whether the environmental policy targets have been achieved. Finally, the 

acting stage refers to processing the environmental information from the audit by means of a 

management review. The outcomes of this review should be used to decide on reformulation of 

environmental policy targets, in order to improve the environmental performance following the 

same cycle of continual improvement.
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regulatory obligations that have to be taken into account. Important examples are environmental 
legislation to protect the soil and water quality. Environmental permits are, for instance, required 
for waste water disposal, which is taken care of by the Dutch water boards. Hence, firms have to 
get different environmental permits from different governmental agencies.

Instruments used by the Dutch government to stimulate firms to take responsibility for 
care of the environment include the provision of environmental information to increase 
environmental awareness as well as positive incentives to clean up, like subsidies (Van der 
Kolk, 1987; Geelhoed, 1992). Positive governmental incentives are available to stimulate firms 
to implement an environmental management system (see Box 3.2). Important in this context 
is the granting of less detailed governmental environmental permits (Braakhuis et al., 1995: 
88; Vermeulen, 2002: 77). Environmental permits are in general voluminous and complex 
documents, but the less detailed permits show an overview of the main lines only, as the 
details are left to the firm to deal with in its environmental management system. Furthermore, 
governmental environmental reporting was introduced in 1999 which made it mandatory for 
firms with a high level of pollution to report annually on their environmental emissions and 
clean-up measures (Bremmers, 2000). The reporting requirements may stimulate a firm to 
implement an environmental management system, because it can help with the provision of 
the necessary information for the report (Huizing, 1993).

The Netherlands was one of the first countries to extend its environmental policy from 
‘command-and-control’ towards more participatory policy arrangements, including voluntary 
public-private environmental agreements or environmental covenants (Glasbergen and 
Driessen, 2002). Together with Germany, it accounts for the highest number of environmental 
covenants worldwide (Mol et al., 2000). One example is the Long-Term Agreement Energy, 
which aims to assist firms to reduce their energy consumption (see: www.senternovem.nl; with 
information available in English). Since its introduction in 1991, it has been followed up by a 
renewed agreement in 2001�. Furthermore, the Energy Efficiency Benchmarking Covenant is 
targeted at firms with a high level of energy consumption, such as the chemical industry, but 
also large breweries and sugar processors in the food and beverage industry. It was established 
in 1999 and aims to improve the energy efficiency of industry through the implementation 
of advanced and energy-efficient processing technologies (see: www.benchmarking-energie.
nl; with information in English). Another example is the Packaging Covenant, which ended 
in January 2006. Its goal was to reduce the amount of packaging material used. It has been 
followed up by legislation based on EU environmental policy requirements (VROM, 2006b). 
It prescribes that individual firms have to pay for the return, processing and/or recycling of the 
packaging materials they use or import.

� It should be noted that individual firms are allowed to participate in this covenant providing that their branch-
organization and/or product board (see also Section 3.3.3) has signed the agreement as well.
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3.3 The Dutch food and beverage industry

3.3.1 Economic indicators�

The food and beverage industry is part of the agri-food sector of the Netherlands (see Box 
3.3). It comprises about 4,500 firms providing employment to 144,000 people in total. In 
2003 about 66% of them were employed in the 245 food and beverage firms with 100 or more 
employees (LEI, 2006). Table 3.1 shows the economic performance of the Dutch food and 
beverage industry compared to the Dutch industry as a whole.

Table 3.1 shows that the contribution of the Dutch food and beverage firms with 100 or 
more employees to net turnover, as part of total industry in the Netherlands, has slightly 

� Information on the economic characteristics of the Dutch food and beverage industry, which are presented in this 
section, has been obtained mainly from the Dutch Agricultural Research Institute (see: www.lei.nl)

Box 3.2. Introduction of environmental management standards.
The Dutch employer organizations VNO and NCW jointly addressed a proposal in 1985 in 

which the government was asked to stimulate the implementation of environmental management 

systems. With this initiative, they tried to pre-empt an increase in governmental environmental 

regulation (Van der Kolk, 1987). Several pilot projects were set up in firms with governmental 

support (Van der Kolk, 1987; Braakhuis, Gijtenbeek and Hafkamp, 1995). These projects increased 

the firms’ attention to implement an environmental management system, because financial savings 

could be achieved (e.g. less energy usage and waste production). Firms have never been obliged to 

implement an environmental management system. In 1989, though, the government did formulate 

two conditions to the voluntary implementation. First, firms with substantive environmental 

impact should have an environmental management system in place by 1995. Second, the minor 

polluting firms should also be encouraged to implement an environmental management system or 

parts of it, tailored to their situation, in all relevant sectors by 1995. An empirical investigation in 

1997 showed that the second objective was achieved, but not the first one (RMK, 1997). However, 

it was concluded that most firms were preparing for the implementation of an environmental 

management system. The government therefore decided not to anchor the implementation 

of such a system in environmental regulation. Moreover, international attention for formal 

standardization (such as ISO14001 and EMAS) made the introduction of national standards less 

useful (Braakhuis, Gijtenbeek and Hafkamp, 1995). In total, 1,132 organizations (also other than 

firms) in the Netherlands are ISO14001-certified (by a third party certifier), of which 60 are food 

and beverage firms. Only 15 firms (among them Lyondell Chemical and NedCar) are EMAS-

certified. None of them belong to the food and beverage industry (date January 2007, source: 

www.sccm.nl)
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increased and stabilized at around 27%. The distribution of net-turnover over the sectors 
looked as follows in 2003: fat and oil (14%), meat (12%), mineral water and soda (9%), cocoa 
(7%), animal feed (6%), vegetables and fruit (6%), grain mill products (4%), bakery (4%), 
fish processing (1%), and others (38%), which includes the dairy industry for confidentiality 
reasons. It shows that the largest proportion of net turnover was generated by the fat and oil 
sector, followed by the meat sector and mineral water and soda. By contrast, the lowest stakes 
in net turnover can be attributed to bakery and fish processing. One reason for this might be 
the low added value generated by the fish processing firms and bakery factories. The export 
figures in Table 3.1 show that a substantive part of it is generated through export, namely 
46% in that same year. Despite a slight decline in absolute numbers, the share of these firms in 
national industrial employment increased to 20% of the total employment in Dutch industry. 
In conclusion, the Dutch food and beverage industry represents a vital part of the economy 
in the Netherlands.

Box 3.3. The Dutch agri-food sector.
The Dutch agri-food sector consists of primary businesses (e.g. dairy and crop farms), the food 

and beverage industry, distributors (suppliers of logistical services), and a category ‘other’, 

consisting of suppliers of services, machines, and maintenance (LNV, 2005). The gross added 

value of the Dutch agri-food sector has hardly changed between 2001 and 2004. In line with this, 

the share in the national gross added value declined slightly. Employment also decreased, both 

in absolute terms, as well as compared to total employment in the Netherlands (from 11.1% in 

2001 to 10.1% in 2004). This can be related to the decrease in farms. In particular, the number of 

small compared to large farms has declined rapidly over the past few years. An important reason 

for this is the increasing pressure on economic margins.

Table 3.1. Economic characteristics of the food and beverage industry compared to total Dutch 
industry (firms with 100 or more employees).

2000 2001 2002 2003

Net turnover (x 109 Euros) 39.0 42.7 42.4 42.3

Contribution to the Dutch industry (% net turnover) 24.0 26.3 26.6 27.2

Export ratio (% net turnover) 47 43 41 46

Employment (x 1000 employees) 95.3 99.0 94.5 94.9

Contribution to Dutch industry (% employment) 18.8 19.5 19.2 20.1

Source: LEI (2003; 2004; 2005; 2006).
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Table 3.2 shows a list of the largest Dutch food and beverage firms in 2005. It indicates that 
Unilever was by far the largest Dutch food-processing firm. However, it should be taken into 
account that it also produces products other than food, such as washing powder and personal 
care products. Notably, the total number of employees worldwide, including the Netherlands, 
American, as well as Asian countries, is larger than that of all other food and beverage firms 
with 100 or more employees taken together in the Netherlands. The same goes for turnover, 
of which about 60% was generated by food and beverage products. However, the turnover 
generated in the Netherlands is far less, see Table 3.1. Other large firms are Heineken, Vion, 
Friesland Foods, and Nutreco (see Table 3.2).

Table 3.2. List of the largest Dutch food and beverage firms in 2005.

Name Total turnover 
worldwide 
(x 109 Euros)

Turnover 
Netherlands 
(x 109 Euros)

Total number 
of employees 
worldwide 
(x 1000)

Category of products

Unilever 39.7 1.2 206 Food products (among 

others)

Heineken 10.8 N.A. 64 Drinks

Vion 6.3 N.A. 14 Meat

Friesland Foods 4.4 1.4 16 Dairy

Nutreco1 3.9 1.0 13 Animal feed

Campina 3.6 1.1 7 Dairy

CSM 2.6 0.3 8 Sugar, bakery ingredients, 

etc.

Numico 2.0 N.A. 14 Baby and clinical food

Wessanen 1.9 0.2 7 Biological food and snacks

Provimi 1.6 N.A. 8 Animal feed

Cosun 1.3 0.5 4 Food products and 

ingredients

1 2004.

N.A. = Not available.

Source: LEI (2006).
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3.3.2 Environmental emissions�

Dutilh and Blijswijk (2004) have identified the following four most important environmental 
emissions in the Dutch food and beverage industry:

Water usage and energy consumption.
Emissions to water and air.
The use of packaging materials.
Production of organic waste.

Water usage and energy consumption

Water can be used for washing organic products (such as potatoes and sugar beets), cleaning 
processing equipment and machinery, and to produce steam. Only 10% of the total amount 
of water is actually used as a product ingredient. Many food and beverage firms reduced 
their water usage per kg of produced volume during the 1990s, due to the introduction of 
management systems (such as Total Productive Maintenance), which aim to increase the 
production efficiency (Dutilh and Blijswijk, 2004). The most recent figures on water usage 
by the food and beverage industry, available at the CBS (StatLine), date back to 2001. Total 
Dutch industry accounted for 3,307 billion m3 of water, of which 248 billion m3 (= 7.5%) 
was used by the food and beverage industry.

Energy consumption can be related to different food processing activities. It is, for instance, 
needed for heating (frying potatoes, baking bread, etc.) and cooling (freezing and storage of 
vegetables, meat, etc.). The energy consumption by the Dutch food and beverage industry 
decreased from 2000 till 2005, both in absolute terms as well as relatively compared to the 
total industry in the Netherlands. The latter can be observed in Figure 3.1. Hence, the food and 
beverage industry has reduced its energy consumption more than the average Dutch industry. 
Looking at the sector level relatively high levels of energy consumption can be attributed to the 
dairy, bakery, and the animal feed sector (Duthilh and Blijswijk, 2004). This can be explained 
by their production processes, such as energy needed to bake bread and pasteurize milk�.

Emission to water and air

In general, water in the food and beverage industry is not re-used, because of the risk of 
food contamination. Consequently, it represents a relatively large share of the emissions to 
water (including both releases to surface water and the sewerage system). It is common to 

� Information on the environmental characteristics of the Dutch food and beverage industry, which are presented 
in this section, has been obtained mainly from the online database ‘StatLine’ (see: statline.cbs.nl).
� Looking at the agri-food sector as a whole, it can be noted that cultivation under glass (e.g. vegetables in 
greenhouses) has by far the largest share of energy consumption: it equaled 1.3 times the energy consumption of 
the total Dutch food and beverage industry in 2003. 

•
•
•
•



42� Environmental management in the Dutch food and beverage industry

Chapter 3

express these emissions in terms of released equivalents of phosphate (P), which reflects the 
nutritive value. In 2000, 2003, and 2004, it was responsible for 1,495, 1,138, and 1,227 tons of 
phosphate emissions to water, respectively. It equaled 48%, 67%, and 72% of the total Dutch 
industry emissions in these years. It can therefore be concluded that its contribution to water 
emission of the total Dutch industry is substantive. The vegetables and fruit as well as the dairy 
sector account for a relatively high amount of water emissions in the Dutch food and beverage 
industry. This can be attributed to regular cleaning of the production process and washing of 
raw materials, such as harvested potatoes and sugar beets.

Emissions of CO2 and NOx form an important source of global warming and acid rain. In the 
food and beverage industry, both CO2 and NOx releases can be related to energy consumption, 
for which fossil fuels are used, including oil and gas. Figure 3.1 shows that the release of these 
emissions as part of the total Dutch industry has hardly changed over the past few years: 
for CO2 production it stabilized at 13% between 2000 and 2005 and for NOx emissions at 
around 9%. However, the emissions have slightly declined in absolute values.

Another relevant emission is the release of so-called particulate matters. They can cause severe 
health damage, because they consist of tiny little substances that can affect the lungs. This is 
one of the reasons why its reduction is an important goal for the Dutch government (VROM, 
2005). In the food and beverage industry, examples of activities which contribute to the 
diffusion of particulate matters are transportation and use of raw materials (in bulk volumes), 
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Figure 3.1. Share of the food and beverage industry in the total emissions of CO2, NOx, particulate 
matters, and energy consumption of the Dutch industry from 2000 to 2005.
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such as during (un)loading of ships, trucks, and silos with grain corns, meal, or soy beans. 
Figure 3.1 shows that the food and beverage industry accounted, with increasing volumes, for 
about 25-30% of the emissions of particulate matters caused by the total Dutch industry from 
2000 till 2005. Lastly, the release of smell will be a particularly important environmental issue 
to food and beverage firms, which are located close to a community. It has a direct negative 
effect on the local environment. Smell can be caused during the production process itself 
(e.g. at bakeries, breweries, and potato processors), but also because of handling or processing 
organic waste at the manufacturing site.

The use of packaging material

The food and beverage industry accounted for 60% of the packaging material used by the 
total Dutch industry in 2001 (Dutilh and Blijswijk, 2004). Important reasons for this large 
share are conservation of the freshness of the products (e.g. cucumbers and tomatoes) and the 
fact that products are delivered to consumers. This has consequences for the volume of single 
product units, which are suited to the consumer market and therefore limited in size: small 
compared to large packaging units require more material. Different substances are used for 
packaging, including glass and metal (pots for carrying soup, vegetables, mayonnaise, etc.), as 
well as paper and plastic (boxes for carrying coffee, tea, vegetables, etc.). The food and beverage 
industry was responsible for 95% of glass, 60% of metal, 50% of paper, and 40% of polyester 
used for packaging in 2001. About 60% consisted of recycled materials, such as paper, plastic, 
and glass. Recent figures on the use of packaging materials are not available, because they 
are confidential (NVC, 2003). It is expected, though, that the use of absolute amounts of 
packaging material has declined, while the percentage of recycled substances has increased, 
based on the participation in the packaging covenant.

Production of organic waste

Food and beverage firms produce different solid waste flows, most of which are organic. In 
slaughterhouses, it consists of the organic material that remains after the animals have been 
slaughtered and processed (bones, skin, blood, etc.). Examples from the vegetables and fruit 
sector are potato processors, which have waste flows with potato peels and pieces, after 
cutting the potatoes into different shapes (e.g. to make chips). Other firms from this sector 
are processors of green vegetables, which produce organic waste consisting of vegetables that 
are not suitable for consumption (like rotten or broken vegetables). The food and beverage 
industry was responsible for slightly more than 50% of the solid waste production by the 
Dutch industry in the period 2000 till 2003. The vegetables and fruit firms counted for 47% 
of this waste production in 2003, followed by 12% for the meat, 8% for the beverages, and 
2% for the dairy sector.

About 90% of the waste flows in the Dutch food and beverage industry were recycled in the 
period 2000 till 2003. Organic waste is therefore often referred to as a ‘by-product’ rather 
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than waste (Dutilh and Blijswijk, 2004). The vegetables and fruit firms can, for instance, 
deliver their organic waste to animal feed producers, who use it as an ingredient. It was also 
common for slaughterhouses to sell their organic waste to animal feed producers. However, 
since January 2001, in response to the outbreak of BSE in Europe (also known as ‘mad cow 
disease’), the EU has restricted this practice in order to reduce the risk of contaminated meat 
penetrating the consumer market. Furthermore, food and beverage firms are increasingly using 
their organic waste to generate bio-fuels, which can either be sold or used at the manufacturing 
site (SenterNovem, 2005).

3.3.3 Attention for environmental and food quality issues

Looking at the different Dutch food and beverage sectors, public-private intermediary 
organizations, such as branch-organizations and product boards, can influence the attention 
for the environment. Branch-organizations are organized and managed by firms themselves. 
Their aim is to support and act on behalf of their members in discussion with the government, 
other branch-organizations (e.g. from buyers and/or suppliers), and societal groups. Product 
boards are so-called statutory industrial organizations. In contrast to branch-organizations, 
they have legal power to carry out regulative measures on behalf of the Dutch government. 
Notably, product boards focus on the ‘production column’. Therefore, they include different 
levels of the supply chain (e.g. primary producers, processors, and retail), while branch-
organizations concentrate on the sector level. The FNLI (Federation of the Dutch Food 
and Beverage Industry) acts as an important ‘umbrella organization’ for the Dutch food and 
beverage industry (see: www.nfli.nl). Individual firms as well as branch-organizations are 
affiliated with it. It pays attention to environmental issues, mainly in relation to governmental 
environmental regulation. By contrast, DuVo (Foundation for a Sustainable Food Chain), 
an initiative by several Dutch food and beverage firms (Unilever, Cosun, Numico, Campina, 
etc.), pays attention to environmental issues from the perspective of sustainable production 
(see: www.duvo.nl, with information in English). Box 3.4 provides examples of branch-
organizations and product boards that are active in the Dutch food and beverage industry.

It is interesting to evaluate the most important food quality and safety standards, because they 
sometimes pay attention to environmental issues as well. Based on EU requirements, Dutch 
food and beverage firms are obliged to implement an HACCP system (Hazard Analysis and 
Critical Control Points). It aims to systematically identify and implement control points in the 
production process to ensure food safety. The requirements attributed to an HACCP system 
are closely related to ISO9001, which is a management system that aims to fulfill quality 
demands, as well as enhance customer satisfaction based on continual quality improvement. 
Furthermore, the BRC standards (British Retail Consortium) are important to those food 
and beverage firms that deliver to retailers in the U.K. It requires the adoption of HACCP, 
documented in a quality management system (e.g. ISO9001), as well as managerial control of 
environmental and personnel issues (among others). Last, the Dutch Product Board Animal 
Feed has developed GMP standards (Good Manufacturing Practice). It aims to ensure the 
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safety of animal feed, which is used in different food chains, including meat processing and 
egg production. It induces, among other things, the implementation of HACCP requirements 
and a quality system, like ISO9001.

Box 3.4. Attention for environmental management in different Dutch food 
and beverage sectors.

Meat sector

The Dutch Product Board for Livestock, Meat, and Eggs concentrates on livestock farmers (e.g. 

cattle, pigs, and poultry) as well as meat and egg processors (see: www.pve.nl; with information 

available in English). The attention for environmental issues is oriented towards the primary 

sector in particular (e.g. environmental emissions from manure handling). Different branch-

organizations are active in the Dutch meat sector. The poultry meat processing firms are united 

in NEPLUVI (Association of Dutch Poultry Processing Industries, see: www.nepluvi.nl) and the 

producers of meat snacks in AKSV (General Cookwares and Snack Producers Association, see: 

www.aksv.nl). The latter has a commission that concentrates on food quality and environmental 

issues. The Long-Term Agreement Energy is signed by both AKSV (in November 2002) and 

NEPLUVI (in September 2002). Notably, other branch-organizations have also signed this 

voluntary agreement in September 2002: the KNS (Royal Dutch Butcher Association, September 

2002), the VNB (Association of Dutch Bacon Manufacturers, September 2002), and the VNV 

(Association of Dutch Meatproducts Industry, September 2002).

Bakery sector

The NVB (Dutch Bakery Association) is the branch-organization for Dutch medium and large 

bakery factories (see: www.nvbweb.nl). One of its tasks is to inform its members about new 

environmental and packaging regulations. Furthermore, various privately organized collaborative 

initiatives can be found in the Dutch bakery sector. One example is Optifood, which is part 

of Bake Five (see: www.bakefive.nl). It purchases ingredients, packaging material, and various 

services on behalf of different bakery factories. Various conditions apply to participation in 

Optifood, like food quality and safety requirements. Interestingly, its mission comprises attention 

for sustainability issues, including attention for environmental regulation and social aspects, such 

as the rejection of child labour.

Vegetables and fruit sector

The VIGEF (Association of the Dutch Fruit and Vegetable Processing Industries) is the branch-

organization for Dutch food firms that process vegetables and fruits (see: www.vigef.nl). An 

important focus of their program is finding opportunities to reduce energy consumption. Notably, 

the research projects are financed by the Dutch Product Board for Horticulture (www.tuinbouw.

nl; also information in English available). The Product Board pays attention to other horticultural 

sectors as well, such as flowers, flower bulbs, and tree production. Both the VIGEF and the 

product board signed the Long-Term Agreement Energy in December 2001.
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Animal feed sector

The Product Board Animal Feed acts as an intermediary between government and animal feed 

firms, as well as meat producers (see: www.pdv.nl; information can be obtained in English as 

well). Their yearly report shows that they focus pre-dominantly on food safety and quality issues, 

understandably because of the recent occurrence of major animal diseases, like foot and mouth 

disease. Furthermore, the large animal feed producers have united themselves in TrusQ (www.

trusq.nl), and medium and small producers established SAFE FEED. These two organizations also 

focus primarily on food quality and safety issues.

Beverage sector

The Dutch beverage sector consists of several branch-organizations that serve different firms. 

The CBK (Central Brewery Office) is the branch-organization for the Dutch breweries (see: 

www.cbk.nl). Achieving sustainable production is one of their policy targets. It signed both 

the Long-Term Agreement Energy (suitable to large breweries) and the Energy Efficiency 

Benchmarking Covenant. The NFI (Dutch Soft Drinks Association) is the branch-organization 

for Dutch beverage firms that produce soft drinks, such as soda and mineral waters (see: www.

frisdrank.nl). It pays attention to environmental activities, such as the reduction of energy and 

water usage. An environmental commission tries to increase the attention for environmental 

management through individual firm support, exchange of ‘best-practice’ experiences, and 

continual search for environmental improvement projects.

Dairy sector

The NZO (Dutch Dairy Association) is the branch-organization for the Dutch dairy industry 

(see: www.nzo.nl). One of their working groups is devoted to taking care of environmental issues. 

Notably, the Dutch Dairy Board has handed over most of its tasks directed at the dairy industry to 

the NZO (see: www.prodzuivel.nl; with information available in English). Furthermore, the Dutch 

cheese-melting firms are united in NEDSMELT (Dutch Association of Cheese Melters). NZO and 

NEDSMELT have jointly signed the Long-Term Agreement Dairy Industry. The backbone of this 

agreement is the so-called Integral Environmental Task. It comprises an overview of all pollution 

reduction targets, as prescribed by governmental environmental regulations. In order to achieve 

these targets, firms are obliged to implement an environmental business plan. Furthermore, 

the agreement implies mandatory participation in the Long-Term Agreement Energy (NZO/

NEDSMELT, 2005).

Other sectors

The following firms, branch-organizations, and product boards have signed the Long-Term 

Agreement Energy: the branch-organization for Dutch grain-mill processors (NVM) in November 

2004, the cocoa-processing firms collectively signed in July 2006, the Product Board for Margarine, 

Fats, and Oils in December 2001, the branch-organization for potato-processing firms (VAVI) in 

November 2004, and the branch-organization for the coffee and tea sector (VNKT) in December 

2001. The Dutch sugar processors signed the Energy Efficiency Benchmarking Covenant.
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3.4 Concluding remarks

From this chapter it can be concluded that a number of public and private initiatives, such 
as the Kyoto Protocol and the emergence of public-private coalitions like CERES, increased 
the attention for the environment. The Dutch government was among the first to extend 
its ‘command-and-control’ environmental policy towards the accomplishment of public-
private voluntary arrangements, including the Long-Term Energy Agreement. In this political 
discourse, the food and beverage firms are challenged to demonstrate their responsibility for 
care of the environment. Various (inter)national environmental guidelines and standards aim 
to provide support to green business, like ISO14001. Furthermore, this chapter showed that 
the Dutch food and beverage industry represents not only a vital part of the Dutch economy, 
but is also responsible for a substantial level of environmental pollution. Branch-organizations 
and/or product boards aim to diffuse attention for environmental issues in the different food 
and beverage sectors of the Netherlands.
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This chapter presents the theoretical background. Section 4.1 discusses the outside-in and 
inside-out perspective on environmental management. The first refers to the effect of industry 
forces on the firm (e.g. business network pressures), while the latter refers to the competitiveness 
of the firm through the development of dynamic capabilities (e.g. clean production 
technologies). Section 4.2 concentrates on business network impacts. The environmental 
attention in individual firms will be affected by the attention for environmental issues in the 
business network: different types of network relationships are therefore discussed. Special 
attention is paid to the supply chain, which can be interpreted as a special type of network 
in which products and services are exchanged between buyers and suppliers. Furthermore, 
stakeholder typologies are evaluated, which refer to the importance and/or position of 
different stakeholders vis-à-vis the firm. Section 4.3 then proceeds with an evaluation of the 
competence perspective, including a discussion on resources and capabilities. It evaluates the 
natural resource-based view (natural-RBV), which states that attention for the environment 
can be accompanied by competitive organizational capabilities, such as those related to 
the implementation of pollution prevention technologies. Next, this section elaborates 
on environmental strategy typologies: it deals, in particular, with typologies that describe 
defensive and proactive strategies for environmental management. Section 4.4 provides the 
concluding remarks with respect to this chapter.

4.1 Two main perspectives on environmental management

Two main perspectives on environmental management are the outside-in and inside-out 
perspective (e.g. Kolk, 2000)10. The outside-in perspective is rooted in industrial organization 
theory, which states that business competitiveness and thus continuity depends on the ability 
of the firm to adapt to industry forces (Porter, 1980; Porter, 1981). Porter (1980) argues that 
five major industry forces shape competitiveness, including the threat of new entrants (e.g. new 
competitors that produce at lower costs), the bargaining power of buyers and suppliers (e.g. 
large buyer groups may exercise power to reduce purchasing prices), the threat of substitute 
products or services (e.g. cheaper substitutes will reduce consumer demand), and rivalry among 
existing firms (e.g. competition on low cost production). In reaction to these forces, firms can 
adopt the following strategies: overall cost leadership, differentiation, and focus (Porter, 1980). 
The overall cost leadership strategy deals with competitive forces by producing at the lowest 
possible costs, whereas the differentiation strategy tries to create something that is unique in 
terms of design or brand image, technology, and/or customer service. The focus strategy aims 
to serve a niche market, which could comprise consumer wishes for environmentally friendly 
produced products. Building on the outside-in perspective, the network theory aims to 

10 Kolk (2000) also distinguishes the inside-in perspective with which she refers to studies that investigate 
organizational barriers to environmental management improvement (e.g. a lack of organizational resources and 
capabilities). However, the present study considers this as part of the inside-out perspective. 
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explore the interrelatedness between a firm and different actors in its business network, such as 
buyers and suppliers, competitors, government, as well as various societal groups (Håkansson 
and Snehota, 1989; Powell, 1990; Omta et al., 2001). In line with this, the present study 
evaluates the different stakeholder influences from the business network on the adoption of 
environmental management capabilities (see Section 4.2).

The inside-out perspective is rooted in the competence perspective, which relates the 
competitiveness of the firm to the development of valuable resources, competences, and 
capabilities (Barney, 1986b; a; Prahalad and Hamel, 1990; Teece et al., 1997). Following 
Barney (2001), resources can be defined as the tangible and intangible assets a firm uses to choose 
and implement its strategies. Tangible assets are visible, such as machinery and production 
halls, while intangible assets are not visible, like experience and knowledge of employees. 
The resource-based view (RBV) evaluates the competitiveness of organizational resources 
(Penrose, 1959; Wernerfelt, 1984; Barney, 1986b; Rumelt, 1991). It states that it depends 
on the degree to which a single or a bundle of resources is valuable (i.e. contributing to the 
firm’s efficiency and effectiveness) and rare (i.e. not widely held). In addition, the duration of 
the competitive advantage is associated with the extent to which the resources are vulnerable 
for imitation (i.e. copied by other firms), substitution (i.e. replaced by other resources with 
equivalent functions), and transformation (i.e. purchased in resource markets). The present 
study considers the inside-out perspective by means of organizational capabilities that can 
enhance the attention for environmental management capabilities (see Section 4.3).

4.2 Outside-in perspective on environmental management

4.2.1 Business network embeddedness

The firm’s contacts in its network can influence the attention for the environment (Clarke, 
1998; Clarke and Roome, 1999; Verheul, 1999). For example, branch-organizations 
can increase environmental awareness by providing environmental information on clean 
technologies and commitment to environmental covenants (see also Section 3.3.3). But other 
network actors on which a firm depends, like chain actors (e.g. buyers and suppliers), can also 
increase attention for the environment, if they impose environmental requirements on the firm. 
Håkansson (1982) was among the first to acknowledge that a firm depends on other actors in 
its business network (e.g. buyers, suppliers, and competitors) to achieve business performance. 
A network can be defined as a set of interdependent business relationships that evolve from 
the manager’s personal contacts or from market-based relationships (Claro, 2003). Benefits of 
network contacts can be achieved, if they provide access to valuable resources, such as suppliers 
that deliver environmentally friendly ingredients. Despite the fact that some authors stress 
that networks are characterized by reciprocal, preferential and mutually supportive actions 
between firms (Powell, 1990), debates have also emerged on their constraints: an important 
contribution, in this context, is made by Granovetter (1992). He makes a distinction between 
relational and structural embeddedness. Relational embeddedness is the strength of the ties 
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comprising the network, which can be measured in terms of quality and depth of the exchanged 
information. Granovetter (1973; 1985) argues that people involved in a network with strong 
ties tend to act according to the dominant views that are adhered by the network actors. They 
may be unaware or ignore opportunities to acquire valuable resources outside the network. 
It is therefore stated that weak rather than strong ties are beneficial to get access to new and 
valuable resources. Uzzi (1996; 1997) discusses the importance of strong and weak ties as well, 
using different terminology. He argues that strong ties (or what he calls embedded ties) are 
important to link the firm to the network in order to quickly extract information from it. At 
the same time, though, the network itself should comprise both strong and weak (or what he 
calls arm’s-length) ties to prevent its insulation from new valuable resources. In practice a firm 
could, for instance, be unaware of a new environmentally friendly technology, because there is 
a lack of attention for it in its sector. However, contacts with firms outside its own sector may 
provide valuable information on their experience with this new technology.

Structural embeddedness refers to the architecture of the network in terms of redundancy 
(Granovetter, 1992). It can be visualized in a simplified triangular network, consisting of firm 
A, B, and C: if ties exist between firm A and B, as well as between A and C (e.g. for regular 
environmental information exchange or environmental cooperation), the establishment 
of contacts between firm B and C would form a redundant tie in the network. A sparse 
network implies that there are few redundant ties and, vice versa, a dense network includes 
many redundant ties. Two main, but opposite, views on the importance of redundant ties are 
addressed by Coleman and Burt (see: Scholten, 2006). Coleman’s closure argument stresses the 
importance of redundant ties, because they facilitate trust and reduce opportunism (Coleman, 
1988; 1990). This can be understood from the fact that actors in a dense network, in which all 
actors know each other, will be less likely to take advantage of one another. Moreover, a dense 
network will facilitate information exchange, because of sufficiently available communication 
channels as well as adequate insight into each other’s information needs. By contrast, Burt 
(1992) discusses the advantages of non-redundant ties, which he refers to as structural holes. 
Acquiring a structural hole can imply access to valuable new resources, such as environmental 
knowledge, which are not available to other firms. Furthermore, acquiring information from 
non-redundant contacts can deliver timing advantages, such as the implementation of new 
environmental technology that is not yet used by competitors. Lastly, non-redundant contacts 
can facilitate the extension of network relationships through referrals, which can, in turn, 
contribute to access to new valuable resources (Burt, 1992).

Rowley (1997) adds an interesting dimension to structural embeddedness, namely the 
(network) centrality concept: it refers to an individual actor’s position in the network relative to 
others. Based on Brass and Burkhardt (1993), a distinction can be made between the following 
types of centrality: degree, closeness, and betweenness. Degree centrality is the number of 
contacts the firm has with others in the network. Closeness centrality measures the ability of 
the firm to get directly in contact with other firms: a high closeness centrality implies direct 
rather than indirect access to other actors in the network. Betweenness-centrality is the extent 
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to which the firm acts as an intermediary between (groups of ) firms. It can be used as a proxy 
for the power of the firm to influence other actors, because the central firm represents the only 
or one of the few linkages between other (groups of ) firms. Consequently, it is an exclusive 
opportunity to influence the exchanged information, including the contents and frequency 
(e.g. the opportunity to withhold critical information). Looking at the Dutch food and 
beverage industry, branch-organizations are expected to have a high betweenness-centrality, 
because they represent multiple firms towards the government and/or societal groups, such 
as environmental organizations. Furthermore, a large supplier or buyer (e.g. retailer or a chain 
captain) may also be characterized by a high betweenness-centrality. It implies that they can 
exert pressure to comply with environmental requirements based on withholding critical 
resources in case of non-compliance.

4.2.2 Chain and network actors

A chain can be interpreted as a special type of network. Christopher (1998) defines it as a 
network of organizations involved in upstream and downstream linkages in different processes 
and activities that produce value in the form of products and services in the hand of the ultimate 
consumer. The upstream and downstream linkages refer illustratively to a vertically organized 
sequence of firms (e.g. buyers and suppliers) involved in manufacturing of products (Lambert 
and Cooper, 2000). Lazzarini et al. (2001) have visualized this with their netchain concept, 
which can be defined as a set of networks comprised of horizontal ties between firms within a 
particular industry or group, such that these networks (or layers) are sequentially based on vertical 
ties between firms in different layers. Buyers and supplier firms, as well as consumers belong to 
the different layers. By contrast, competitors and branch-organizations (among others) can be 
found in the same layer. Figure 4.1 shows an example of a generic netchain.

The implications of the netchain concept can be illustrated for a focal firm, indicated by the 
black spot in Figure 4.1. It shows linkages with two suppliers and two buyers. It also has 
contact with two other chain actors in the same layer (e.g. competitors), as well as a non-
chain actor (e.g. a branch-organization). Lambert and Cooper (2000) make a distinction 
between different types of process links of the focal firm with other network actors. Managed 
process links are important for safeguarding business continuity, such as the deliverance of 
environmentally friendly raw materials. The extent to which contacts have to be actively 
managed depends, for instance, on the resource (inter)dependency with other firms (see Box 
4.1). Monitored process links are not critical to the firm, but are of interest, because they 
might (indirectly) influence the firm. For example, analyzing competitors may be important 
for anticipating green marketing strategies. Furthermore, non-managed process links can be 
discerned, comprising linkages in the netchain in which the firm is not (actively) involved, 
such as the linkages of its supplier with other suppliers in the same layer (see Figure 4.1). 
Lastly, non-member process links refer to linkages with non-chain actors, which can effectuate 
impact on business operations. Examples of important non-members are branch-organizations, 
either as important information sources or as providers of environmental guidance on the 
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implementation of environmental regulations and/or clean technologies. Furthermore, 
societal groups, like those formed by local communities and environmental organizations, are 
non-members too. Anticipation of their wishes is important to avoid adverse relationships and 
local actions that could hinder business operations.

Slack et al. (2001) define different relationships that can be discerned in a chain, using a 
continuum ranging from the spot market at one end and vertical integration at the other. A 
spot market is characterized by multiple buyers and suppliers, such as the flower auction in the 
Netherlands, while vertical integration refers to one firm covering the whole product chain, 
from harvesting the raw materials to manufacturing of consumer products. Although these 
extremes are not common in practice, different intermediate forms can be discerned, such as 
contracts, as well as coordinated profit sharing (e.g. licensing and franchising), alliances, and 
joint ventures (Slack et al., 2001). In contrast to short-term contracts, which are often used for 
a single transaction, long-term contracts are typically used to cover multiple transactions, such 
as the delivery of raw materials on a daily or weekly basis. The benefits of long-term contracts 
can be found in increased certainty of delivery and less risk of opportunistic behavior based on 
an enduring relationship. Alliances refer to situations in which firms share valuable resources, 
including technologies, knowledge, employees, etc., while maintaining separated businesses 
with their own identity, culture, and structure. A joint venture can be interpreted as a special 
type of alliance, since it refers to the establishment of a new firm owned by the alliance partners. 
Referring forward to the results, different forms of environmental relationships with chain 

= Chain and network actors 

Buyers

Suppliers

= Focal firm

= Linkages between actors

Figure 4.1. A generic netchain (adapted from: Lazzarini et al., 2001).
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actors were indicated by the interviewees, such as long-term contracts with suppliers (e.g. farms 
or other firms) to deliver environmentally friendly produced ingredients (see Section 6.2.2).

In the light of the previous discussion on network embeddedness, different relational contacts 
might be associated with typical network structures. For example, a large firm might want to 
cooperate with its suppliers on a franchise basis agreeing on fixed prices for the delivery of raw 
materials in exchange for service, information, and proprietary goods (e.g. harvesting machines 
and equipped storage places). Cooperation with buyers and/or suppliers might be beneficial to 
acquire valuable resources, such as environmental knowledge or contacts with other network 
actors. The reduction of transaction costs involved in upstream and downstream exchanges of 
products and services, such as costs for transportation and negotiations, can form a rationale 
for cooperation as well (Coase, 1937; Williamson, 1985). In general, transaction costs can 
be divided into three categories, namely costs for acquiring information (e.g. on prices and 
products), negotiations (e.g. writing contracts to stress delivery terms and liabilities), and 
monitoring or enforcement costs to exchange the negotiated goods and/or services (Hobbs, 
1996). This is necessary not only to fulfill the negotiated agreements, but also to ensure 
that the activities are carried out as agreed in terms of quality and delivery conditions (e.g. 
frequency and volumes). A firm may, for instance, want to ensure that the supplied ingredients 
are produced on an environmentally friendly basis or transported under such conditions that 
product quality is guaranteed.

Box 4.1. Resource (inter)dependency.
Stakeholders that possess resources, which are critical to the firm’s main operations, will have a 

direct impact on the firm, while stakeholders that lack these resources can only exert an indirect 

influence (Pfeffer and Salancik, 1978; Frooman, 1999). Sharma and Henriques (2005) discuss four 

scenarios with respect to environmental resource (inter)dependency. First, if the stakeholders 

and the firm have high resource interdependency, they will try to exercise direct influence on 

the firm to use its resources such that their own objectives are achieved. An example is the 

establishment of an environmental label, as a result of cooperation between buyers and suppliers, 

in order to meet customer expectations. Second, if the stakeholders possess resources that are 

essential to the firm, while they are not dependent on it, they may try to directly influence the 

firm by threatening to withhold critical resources, if it does not come up to their requirements. 

Government can withdraw environmental permits, if a firm does not comply with environmental 

regulations. Third, if no resource dependency exists between the stakeholders and the firm, they 

are expected to try to influence the firm indirectly via other stakeholders. Local community and 

environmental organizations may, for instance, ask the government to force the firm to clean 

up. Fourth, if there is a high resource dependency of the stakeholders on the firm, but not vice 

versa, they will lack power to influence the firm. This could be the case for small firms, which 

have to deal with large counterparts, like buyers and suppliers.
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4.2.3 Stakeholder typologies

Firms are confronted with different stakeholder interests, including employees that want 
the firm to provide employment or local inhabitants that want it to take care of the local 
environment. Freeman (1984) defines a stakeholder as any group or individual who can 
affect or is affected by the achievement of the organization’s objective. The business-ethical and 
instrumental perspective are the two main views on the stakeholder concept (Donaldson and 
Preston, 1995; Driscoll and Starik, 2004). The first is prescriptive and it stresses the moral 
obligation of firms to take care of stakeholder wishes. Broad and inconclusive definitions 
are used, which sometimes even allow for the inclusion of the environment as a stakeholder 
(e.g. Driscoll and Starik, 2004). By contrast, the instrumental perspective applies a narrower 
definition. It is used to identify the connections, or lack of connections, between stakeholder 
management and the achievement of traditional corporate objectives (Donaldson and Preston, 
1995). Clarkson (1995) states, for instance, that stakeholders are persons or groups that have, 
or claim, ownership, rights, or interests in a corporation and its activities, past, present, or future. 
It comprises studies that try to determine stakeholder influences, using different stakeholder 
attributes, such as power and legitimacy (Mitchell et al., 1997). The present study focuses on 
the instrumental perspective, because it aims to get more insight into the actual stakeholder 
influences rather than normative reasons for taking care of stakeholder wishes.

Stakeholders can be classified with respect to their position vis-à-vis the firm in internal and 
external stakeholders (Freeman, 1984). Henriques and Sadorsky (1999) refer to shareholders, 
management, and employees as internal stakeholders and regulators, public/community, and 
contractors/suppliers as external stakeholders. Clarkson (1995) uses a classification that is 
based on the importance of different stakeholder interests for the survival of the firm. Primary 
stakeholders are essential to survival, while secondary stakeholders are not. If the firm ignores 
the interests of primary stakeholders, such as supply chain partners, customers, and employees, 
it implies a severe threat for its continuity. However, secondary stakeholders, such as the local 
community and environmental organizations, can also affect the firm. A good relationship with 
them is important to maintain a social license-to-produce (Kagan et al., 2003). Government 
occupies a special position: it is responsible for granting environmental permits, which force 
compliance with environmental regulations. It can also facilitate attention for the environment 
by means of subsidies and other supportive activities, like the provision of information on 
clean technologies and implementation guidelines. Notably, the different classifications 
of stakeholder groups can be combined. Buysse and Verbeke (2003) make, for instance, a 
distinction between primary stakeholders that are internal (e.g. employees) and external (e.g. 
buyers and suppliers) to the firm. Furthermore, Madsen and Ulhøi (2001) found that primary 
and secondary stakeholder groups could be further divided into those having a direct (e.g. 
government, owners, employees) versus an indirect (e.g. financial institutions) impact on the 
firm. In general, grouping of different stakeholders should be carried out carefully, because 
stakeholders classified in one group may still exercise different types of impact (McVea and 
Freeman, 2005).
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Interestingly, Mitchell et al. (1997) defined typologies with respect to stakeholder salience, 
which is the degree to which managers give priority to competing stakeholder claims. A 
distinction is made between the following three stakeholder attributes: power, legitimacy, 
and urgency. Power is the probability that one actor within a social relationship would be in a 
position to carry out his own will despite resistance (Weber, 1947). Legitimacy can be defined 
as a generalized perception or assumption that the actions of an entity are desirable, proper, or 
appropriate within some socially constructed system of norms, values, beliefs, and definitions 
(Suchman, 1995). Claims made by legitimate stakeholders are perceived as trustworthy 
(Oliver, 1991; Suchman, 1995). Firms can perceive stakeholder wishes legitimate for 
pragmatic, moral, and cognitive reasons (Suchman, 1995). Self-interest and opportunism is 
at the basis of pragmatic legitimacy. It includes a situation in which stakeholder claims are 
perceived as legitimate in order to stay in business (e.g. the use of cheap, but environmentally 
unfriendly raw materials). Moral legitimacy is driven by ethical norms, for example if top 
management feels a moral obligation to take care of the environment. Furthermore, cognitive 
legitimacy refers to a special situation in which the expectations of a particular stakeholder are 
taken-for-granted and therefore considered without resistance (e.g. a lifetime buyer). The last 
stakeholder attribute, urgency, can be defined as the degree to which stakeholder claims call for 
immediate attention (Mitchell et al., 1997). For example, changes in environmental regulations 
or environmentally driven crises (e.g. a chemical spillage may require an instant response from 
the firms involved.

Based on the three stakeholder attributes, Mitchell et al. (1997) make a distinction between 
stakeholder groups which are labeled according to how important it is to take care of them. The 
latent stakeholder group fosters expectations that are characterized by a high level of only one 
stakeholder attribute and, consequently, their wishes will be perceived as of minor importance. 
It comprises stakeholders with either a high level of power (e.g. suppliers that possess critical 
resources), legitimacy (e.g. local community to maintain a social license-to-produce), or urgency 
(e.g. environmental organizations that want the firm to reduce environmental pressure). The 
expectant group has demands, which can be characterized by two of the three attributes and 
their wishes will therefore be perceived as more important than the latent stakeholder claims. 
Lastly, the definitive stakeholders have the highest level of stakeholder salience, since they have 
the power to influence the firm with legitimate and urgent claims. The perceived importance 
of taking care of stakeholders is considered in the present study by measuring their overall 
impact on environmental management (see Chapter 5). In addition, special attention is paid 
to elements of the relationship with government which could have an important effect on 
their managerial salience (e.g. public-private environmental voluntary agreements and the 
importance of government as an environmental information source).
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4.3 Inside-out perspective on environmental management

4.3.1 Resources, capabilities and competences

As already discussed in Section 4.1, the competence perspective evaluates competitiveness of 
firms through a consideration of their resources and capabilities. It is a fairly new conceptual 
perspective on the functioning of the firm that emerged during the 1990s. It brings together 
key ideas of the resource-based view (RBV), (dynamic) capabilities as well as core competence 
perspectives (Sanchez, 2004). Before discussing them in more detail, Table 4.1 provides an 
overview of the key assumptions and premises of the competence perspective in general as well 
as the resource-based view (RBV) and the (dynamic) capabilities framework.

Table 4.1. Overview of the basic assumptions of the competence perspective, resource-based view 
(RBV), and the dynamic capabilities framework.

Competence perspective
Firms have certain “core” competences that span products and businesses, change more slowly 

than products, and arise from collective learning. Firms compete and achieve competitive advantage 

through creating and using their core competences;

•

Knowledge resources are key sources of competitive advantage. A firm’s strategic architecture 

influences its use of resources;

•

Applying knowledge in action and learning are the foundations of a firm’s competences and 

capabilities;

•

Firms function as open systems of resource flows motivated by managers’ perceptions of the 

strategic gaps a firm must close to achieve an acceptable level of goal attainment. Firms have 

distinctive strategic goals that lead to unique patterns of resource flows and competence building 

and leveraging activities;

•

Competence leveraging drives short-term competitive dynamics, while competence building drives 

long-term competitive dynamics;

•

The complexity and uncertainty inherent in managing resource flows in a dynamic environment 

make the “contest between managerial cognitions” in devising strategic logics a primary feature of 

competence-based competition;

•

Firms rely on the use of both firm-specific and firm-addressable resources, and competition occurs 

in markets for key resources as well as in markets for products;

•

Competence-based competition includes forms of cooperation (as well as competition) with 

providers of key resources;

•

Firms’ differing abilities in coordinating resources and resource flows and in managing their 

systematic interdependencies greatly influence competitive outcomes in dynamic environments;

•

Creating a systematic organizational capacity for strategic flexibility may be the dominant logic for 

competence-based strategic management in dynamic environments.

•
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Resources are all assets owned by the firm, which can, according to the RBV, render competitive 
benefits if they are valuable and rare (Barney, 2001). The duration of the competitiveness 
depends on the extent to which they can be easily imitated, substituted by equally valuable 
resources, or transformed and sold in resource markets (as already discussed in Section 4.1). 
Examples of competitive resources are technical and marketing experience to produce at 

Table 4.1. Continued.

Resource-Based View (RBV)
Firm growth is motivated by the availability of the firm’s resources;•
Firm growth is limited by management’s recognition of productive opportunities suited to the firm’s 

available resources. The ability to combine existing and new resources and willingness to accept the 

risk of using new resource combinations will allow a firm to meet new market demand;

•

Resource position barriers can be created when experience in using resources lowers costs for 

incumbents and imposes higher costs on imitators;

•

Diversification is an attempt to extend a firm’s resource position barriers into new markets by 

combining its current resources with new resources;

•

Mergers and acquisitions are attempts to acquire groups of attractive resources;•
Firms cannot create a sustained competitive advantage in markets with homogeneous and perfectly 

mobile resources;

•

Creating a sustained competitive advantage depends on control of a firm resource endowment that 

includes resources that are heterogeneous, imperfectly mobile, valuable, rare, imperfectly imitable 

and non-substitutable;

•

The rent-earning potential of resources results from the properties of resources that create asset 

mass efficiencies, asset mass interconnectedness and time compression diseconomies in firms’ 

efforts to accumulate and to create assets.

•

Dynamic capabilities framework
Changes in economic activities result from the learning and embedding of new skills in new 

organizational routines;

•

Skill development in organizations follows natural trajectories determined by the organization’s 

existing skill base and routines;

•

Competitive advantage arises from a firm’s current distinctive ways of coordinating and combining 

its difficult-to-trade and complementary assets;

•

At any point in time, certain assets will be important determinants of a firm’s ability to earn rents 

in a given market, i.e. they will be strategic industry factors, but these assets will be imperfectly 

predictable and subject to market failure;

•

Managers’ cognitive and social processes will determine the assets a firm acquires and with this its 

potential for generating organizational rents.

•

Adapted from: Sanchez (2001).
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low costs or to deliver better product quality than competitors. Some authors argue that 
the RBV lacks attention for the dynamic effects on competitiveness associated with market 
developments (Priem and Butler, 2001a; b; Aragón-Correa and Sharma, 2003). After all, 
changing environmental consumer interests or new environmental regulations can negatively 
influence the competitiveness of the firm, if it fails to keep up with the new demands. In 
reaction to this, the contingent-RBV considers the effect of market components, such as the 
number of competitors and customer requirements, to determine resource competitiveness 
(Aragón-Correa and Sharma, 2003). Contingency scholars argue that business performance 
depends on fit, congruence, or alignment of what could be called the ‘internal’ and ‘external’ 
business environment (Duncan, 1972; Hofer, 1975; Venkatraman, 1984; 1989). Basically, 
the internal business environment refers to the available organizational resources, whereas the 
external business environment refers to market characteristics. Contingency scholars employ 
a system view: firms comprise of different organizational and technical elements, which have 
to function in alignment with each other and the business environment to enhance business 
performance (De Leeuw, 2000). Finding a profitable balance between the two is a dynamic 
rather than a static process, especially under fast-changing market conditions (Zajac et al., 
2000; Fredericks, 2005).

Theories on core competences and dynamic capabilities relate the development of 
competitive resources to the ability of the firm to use its resources in a way that it contributes 
to business performance. The two are closely related and some authors use the concepts 
interchangeably (e.g. Day, 1994). Also in the present study, competences and capabilities 
are used interchangeably (as already mentioned in Chapter 1). Prahalad and Hamel (1990) 
define core competences as a complex harmonization of individual technology and production 
skills. They enable the production of different products, which share the same competences, 
against reduced costs. Honda has, for instance, competences in building engines and power 
trains, giving it a distinctive competitive advantage not only in car building, but also in the 
production of motorcycles, lawn mowers, and generators (Prahalad and Hamel, 1990). The 
development of competences requires time to accumulate necessary knowledge and experience 
and to establish (new) working routines (Dierickx and Cool, 1989; Markides and Williamson, 
1994; 1996). Capabilities are often associated with the capacity of a firm to adequately fulfill 
(certain) customers’ demands and purchase markets in line with business strategy, which can 
be directed at serving a specific market or customer group (Amit and Schoemaker, 1993). 
In addition, dynamic capabilities are necessary to stay competitive in rapidly changing 
market environments (Teece et al., 1997; Eisenhardt and Martin, 2000). It refers to the 
firm’s ability to integrate, build, and reconfigure internal and external competences to address 
rapidly changing environments (Teece et al., 1997). Dynamic capabilities are embedded in 
organizational routines, which makes their development path-dependent and hard to copy by 
competitors (Nelson and Winter, 1982; Teece et al., 1997). Knowledge is a significant carrier 
of capabilities (Leonard-Barton, 1992; Adner and Helfat, 2003; Subramaniam and Youndt, 
2005). Leonard-Barton (1992) makes a distinction between the following four knowledge 
dimensions of capabilities: (1) employee knowledge and skills, (2) technical systems capturing 
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information and procedures (e.g. an environmental database), (3) managerial systems that aim 
to control and coordinate knowledge (e.g. an environmental management system), and (4) 
values and norms of the organization. It can be noted that the dimensions are inter-related: a 
managerial system may, for instance, contribute to knowledge of employees through training 
and educational programs.

4.3.2 Natural resource-based view

Hart (1995) is the founding author of the natural resource-based view (RBV). In the light of the 
ever-growing pressure on the environment, he argues that business continuity will increasingly 
depend on the development of capabilities to reduce the environmental impact. He regards 
capabilities as a bundle of resources being brought together to carry out particular value-
added tasks, including designs for manufacturing and just-in-time production. Environmental 
capabilities are related to remediation of environmental impacts through the development of 
new working routines and the implementation of clean technologies. Furthermore, it comprises 
activities, such as environmentally responsible product (re)design and attention for life-cycle 
assessment (LCA). LCA can be defined as the evaluation and reduction of the environmental 
emissions that can be associated with products from the extraction and use of raw materials 
through the eventual disposal of the components of the product and their decomposition back to 
the elements (Welford, 2004). It aims to reduce the negative environmental effects of products 
from cradle-to-grave, or from cradle-to-cradle if waste outflows in one life-cycle can be used for 
another (McDonough and Braungart, 2002). LCA contributes to closed-loop production 
with respect to the avoidance of unnecessary environmental emissions.

The competitive advantages of environmental capabilities are analyzed, using the criteria of 
the RBV. In this context, Hart (1995) distinguishes between pollution prevention, product 
stewardship, and sustainable development capabilities. They are discussed below. Pollution 
prevention capabilities focus on reduction of environmental emissions at the level of the 
manufacturing site. Preventive measures are used to clean up, which can be integrated in the 
production process, by way of environmentally friendly production technologies and working 
routines (Lober, 1998). Competitive advantages can be achieved through the accumulation 
of environmental knowledge and experience, as well as improved efficiency and effectiveness 
of production processes resulting in less energy consumption and waste disposal. Product 
stewardship capabilities aim to reduce environmental emissions from the perspective of 
LCA, including the use of environmentally friendly produced raw materials, recycled product 
components and packaging (e.g. glass or paper), and environmentally responsible product 
design. Again, competitive advantages can be achieved in terms of accumulated knowledge and 
experience, which is essential for business performance. The sustainable development capabilities 
refer to a major turnaround in business processes to the benefit of the environment, using only 
environmentally friendly resources and production techniques. Hart (1995) argues that it 
requires a vision of the future that is shared by the firm and its stakeholders (buyers, suppliers, 
consumers, etc.) in order to overcome short-term disadvantages of sustainable production, such 
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as high investment costs and increased purchasing prices. Sustainable development capabilities 
will make firms less dependent on depleting natural resources and contribute to competitiveness 
through the development of valuable knowledge (Hart, 1995; 1997).

Hart (1995) states that the competitiveness of pollution prevention, product stewardship, and 
sustainable development capabilities can be related to gaining social legitimacy. According 
to the natural-RBV, stakeholder impacts should be taken care of to maintain legitimacy and, 
moreover, to gain long-term competitive advantage. Pollution prevention capabilities enable 
the firm to show environmental excellence to stakeholders from the business network, such 
as societal groups, which will contribute to the social license-to-produce (Litz, 1996; Kagan et 
al., 2003). Firms with product stewardship capabilities can go one step further by involving 
different stakeholders, such as environmental groups and consumers, in environmentally 
responsible product (re)design processes. This will contribute to the acceptance of their 
products and, in turn, it is expected to improve sales. Lastly, stakeholder involvement is already 
at the basis of the development of sustainable capabilities, since they are rooted in sharing 
resources (knowledge, technology, money, etc.) with different stakeholders (e.g. buyers, 
suppliers, and consumers) in order to find new and sustainable production technologies and 
marketing strategies.

4.3.3 Environmental strategy typologies

Strategy can be defined as a series of goal-oriented decisions and actions that match an 
organization’s skills and resources with the opportunities and threats in its [business] environment, 
to meet the need of markets and to fulfill stakeholder expectations (Omta and Folstar, 2005). 
Likewise, environmental strategy can be defined as the part of firm strategy that aims to 
achieve and maintain a match of organizational resources and capabilities with environmental 
expectations addressed by stakeholders. Environmental strategy typologies have emerged to 
analyze environmental management practices. At the basis of the mainstream lies the reactive-
defensive-accommodative-proactive (RDAP) scale, which is used by Caroll (1979) to evaluate 
corporate social responsibility (CSR). Clarkson (1991; 1995) refers to it in order to depict 
differences in social responsiveness.

Table 4.2 shows the characteristics of the different categories on the RDAP scale. Strategy in 
this context refers to the orientation towards social responsiveness. It moves from a reactive to 
a proactive attitude, which corresponds with denying responsibilities (doing less than legally 
or otherwise required) to anticipation (doing more than legally or otherwise required). 
Reasons for doing less than required can be a lack of resources (e.g. clean technologies) or 
willingness (e.g. other managerial priorities) to meet the demands. Doing more than required 
can be motivated by expected economic benefits, such as influencing (future) stakeholder 
expectations to the benefit of the firm (e.g. customer interest in environmentally responsible 
manufactured products). Although the RDAP scale is widely used to underpin environmental 
strategies, it provides a rather generic classification. Figure 4.2 relates it therefore to other 
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proposed environmental strategy typologies, such as defined by Roome (1994). He makes 
a distinction between non-compliance, compliance, compliance-plus, and environmental 
excellence (see Figure 4.2). Non-compliance refers to violation of environmental regulations, 
which may occur unintentionally, because of unawareness or time needed to comply with 
new regulatory demands. However, a firm can also deliberately neglect legal environmental 
liabilities, if the necessary measures are costly. Compliance with regulations implies acting in 
concordance with regulatory demands, but on a rather defensive basis. Roome (1994) even 
states that a compliance strategy implies a reactive attitude towards environmental care, because 
legal requirements represent often only part of the stakeholder pressures to clean up. Hence, 
a firm may act indifferently towards the environmental expectations of other stakeholders, 
such as the local community and environmental organizations, as long as it does not affect 
its social license-to-produce. The compliance-oriented firms use environmental technologies 
to control pollution rather than to prevent it. The compliance-plus category refers to firms 
that do more than required from the regulatory point of view. They constantly try to improve 
their environmental performance by integrating preventive environmental measures in their 
business operations. Lastly, environmental excellence is the situation in which top-management 

Table 4.2. The reactive-defensive-accommodative-proactive (RDAP) scale.

Strategy Performance

Reactive Deny responsibility Doing less than required

Defensive Admit responsibility but fight it Doing the least that is required 

Accommodative Accept responsibility Doing all that is required

Proactive Anticipate responsibility Doing more than is required

Source: Clarkson (1995)

Non-
compliance

Compliance Compliance-
Plus

ExcellenceRoome (1994)

Compliance Over-
compliance

Beyond-
compliance

Prakash (2001)

Minimization
of costs

Improvement of resource
productivity

Porter and Van der Linde (1995)

Reactive Defensive Accommodative Pro-activeClarkson (1995)

Figure 4.2. Different environmental strategy typologies.
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shows a strong commitment to alter business for the benefit of the environment, covering all 
organizational functions (including production, R&D, marketing, etc.). In short, it implies 
that these firms try to gain commercial benefits from paying attention to the environment.

Porter and Van der Linde (1995) distinguishes between firms that aim to reduce the costs 
of compliance as much as possible, and those that constantly try to improve their resource 
productivity in terms of increasing production efficiency and effectiveness, as well as 
developing better products (see Figure 4.2). The cost reduction strategy is defensive to the 
point that it tries to keep the financial consequences of pollution as low as possible. This can 
be done through conversion of the pollution into something that is of value (e.g. re-cycling 
of waste) or into a substance that is less expensive to dispose of (e.g. less toxic). This strategy 
is probably adhered to by authors, who argue that it is costly to comply to environmental 
regulations, especially after the so-called low-hanging-fruit of inefficient production has been 
harvested (Walley and Whitehead, 1994; Newton and Harte, 1997). The firms that try to 
improve resource productivity acknowledge that taking care of the environment can render 
benefits, not only in terms of the previously discussed competitive organizational capabilities, 
but (consequently) also through meeting customer environmental wishes (Polonsky, 1995; 
Prakash, 2002; Peattie and Crane, 2005). Within this category, Prakash (2001) distinguishes 
between over- and beyond-compliance (see Figure 4.2). The first refers to firms that do 
more than legally required in line with, or as an extension of governmental environmental 
regulations, while the latter involves firms that also implement other environmental strategies, 
for example, satisfying the environmental wishes of their customers.

4.4 Concluding remarks

This chapter evaluated business network impacts and the importance of organizational 
resources, competences, and capabilities for business performance. It showed that perceived 
business network pressures depend on the power and legitimacy of the stakeholders involved, 
as well as the urgency of their claims. Their power increases when they have resources that 
are critical to the firm (see Box 4.1). It discussed the significance of network relationships 
for obtaining valuable environmental information and resources from other network actors. 
The elaboration of the natural-RBV showed that environmental capabilities, as needed for 
pollution prevention technologies and environmentally responsible product (re)design, 
can render competitive benefits through, for instance, improved production efficiency and 
effectiveness and meeting ‘green’ customer wishes. The evaluated environmental strategy 
typologies indicated that firms can adopt different strategies towards the environment: some 
focus on compliance with environmental regulation only, while others pay attention to the 
environment to differentiate themselves from competitors by environmentally responsible 
manufacturing.

From this chapter conclusions can also be drawn with respect to the interdependency between 
business network influences, firm strategy, and enabling environmental capabilities. Firms 
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that aim for environmental excellence are expected to respond proactively to the wishes of 
the government and other stakeholders, such as environmental organizations and the local 
community. In line with previous empirical studies discussed in Chapter 2 (see Section 2.3 
in particular), it is also assumed that environmental excellence can be associated with the 
development of valuable organizational capabilities, such as pollution prevention, which will 
contribute to business performance. By contrast, firms that adopt a defensive attitude towards 
environmental issues will not invest in the development of environmental capabilities, if not 
forced by governmental environmental regulations. The next chapter elaborates on these 
assumptions by presenting the conceptual model and propositions (see Section 5.2 and 5.4).
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5. Study design

Section 5.1 elaborates on the employed mixed methodology using semi-structured interviews 
and two large-scale survey questionnaires. The questionnaires focus on the business network 
impact on the adoption of environmental management capabilities. The business network 
includes the government, chain and network actors (buyers and suppliers, competitors, branch-
organizations, etc.), as well as societal groups. In addition, the survey of 2002 pays attention to 
the governmental relationships, while the survey of 2005 focuses on the importance of firm 
strategy and (other) organizational capabilities that may affect attention for the environment. 
The semi-structured interviews were carried out to get in-depth insight into the strategies 
and environmental activities of firms to respond to various business network influences. 
Section 5.2 presents the conceptual model. It considers the impact of the business network 
and firm characteristics on the adoption of environmental management capabilities. Section 
5.3 elaborates on the operationalization of the conceptual model into research variables (or 
constructs) that are measured. The operational definitions of the used constructs are presented, 
as well as the unit of analysis, namely plant or business unit (e.g. in case of small firms). Section 
5.4 presents the propositions, discussing the expected relationships in the conceptual model. 
Section 5.5 describes the procedures used for data gathering. The Chamber of Commerce has 
been consulted to obtain addresses of Dutch food and beverage firms. Section 5.6 evaluates 
the statistical techniques applied. It elaborates on the data analyses of both surveys, as well as 
the longitudinal analysis carried out to compare the results of 2002 to 2005 with respect to 
the availability of environmental management capabilities and business network influences. 
Section 5.7 provides the concluding remarks.

5.1 Overall research design

This study employed a mixed research design, including a qualitative (i.e. semi-structured 
interviews) and a quantitative (i.e. questionnaire surveys) research approach. Traditionally, they 
each reflect a distinct philosophy on the measurement of social behavior (Sechrest and Sidani, 
1995; Onwuegbuzie, 2002; Onwuegbuzie and Daniel, 2003). At one extreme, qualitative 
purists argue that behavior can not be measured objectively, because it is indistinguishable 
from the context in which it is observed (e.g. the firm or sector). This would imply restrictions 
on the generalization of obtained results (Onwuegbuzie, 2002; Raskin, 2002). At the other 
extreme, quantitative purists state that behavior can be measured objectively and determined 
by universally valid predictors (Gerrard, 1990; Onwuegbuzie and Daniel, 2003). The caveat 
of this approach is a lack of attention for situational factors, such as firm characteristics, which 
may indeed limit the generalization of the results. Over the past few decades, there has been 
growing interest in methodological triangulation of qualitative and quantitative research 
approaches (Kaplan and Duchon, 1988; Morse, 1991; Sechrest and Sidani, 1995; Foss and 
Ellefsen, 2002). Sieber (1973) addresses examples of triangulation advantages for the quality 
of the study design, data collection, and analyses. They are in concordance with the experiences 
obtained during the present study. For instance, the interviews gave insight into environmental 
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management practices and perceptions held by food and beverage firms, which contributed 
to the focus of the study and the development of the conceptual framework. It was useful 
for the construction of reliable and valid research variables and questionnaires, as well as the 
interpretation of the quantitative results. Overall, the results of the statistical analyses could 
be underpinned with findings of the in-depth interviews (see Chapter 6 and 7).

A distinction can be made between simultaneous and sequential methodological triangulation 
(Morse, 1991; Sechrest and Sidani, 1995). Simultaneous triangulation implies that two 
research approaches are executed in parallel, while sequential triangulation means that they 
are carried out one after another. The latter allows for a higher level of interaction between the 
approaches, which contributes to the benefits of triangulation (Morse, 1991). The present study 
can be typified as sequential triangulation of several semi-structured interviews and two survey 
questionnaires, which were conducted in 2002 and 2005. The interviews were carried out before 
and after the second survey. They were used to get more insight into environmental management 
practices as well as the reasons and motives that could explain the quantitative results. The aim 
of the survey questionnaires was to measure the business network influences on the attention 
for the environment, which formed the longitudinal backbone of the present study. They 
concentrated, however, on other aspects too. The survey of 2002 zoomed in on the relationship 
with government, evaluating, among others, the contact frequencies, perceived relevancy 
of exchanged information, and participation in public-private environmental agreements. 
Notably, the survey was supported by the Dutch Ministry of Housing, Spatial Planning, and 
the Environment (VROM). The goal of the overall project was to get more insight into the use 
of ICT to reduce the administrative consequences of environmental regulation (Bremmers et 
al., 2003). For example, ICT can facilitate electronic governmental environmental reporting 
and, as such, reduce administrative burden. The survey of 2005 was used to get more insight 
into how firms encounter environmental issues, including an assessment of firm strategy and 
enabling organizational capabilities. It was measured to what extent internal environmental 
communication took place in order to enable the use of environmental knowledge and expertise 
available in the organization to develop environmental management capabilities.

5.2 Conceptual model

In line with the outside-in and inside-out perspective, Chapter 4 elaborated on the impact of 
business network actors as well as the importance of firm strategy and organizational capabilities 
that can enable the attention for the environment. Figure 5.1 shows the conceptual model.

It can be seen in Figure 5.1 that the stakeholder influences are split up into government, 
chain and network actors, and societal groups. Furthermore, a distinction is made between 
stakeholder pressures and environmental cooperation. Firms have to take care of environmental 
stakeholder expectations in order to obtain a license-to-produce from their stakeholders, such 
as government, buyers and suppliers, as well as the local community. The influence of different 
stakeholders on the firm will not be the same. Government is a dominant stakeholder for 



Environmental management in the Dutch food and beverage industry� 67

� Study design

environmental management, because it can exert coercive pressure to provoke a reduction in 
environmental emissions in concordance with environmental regulation (Madsen and Ulhøi, 
2001). It can also look for environmental cooperation in terms of public-private environmental 
voluntary agreements. Consideration of governmental requirements is essential to ensure 
conformity to legal requirements, which is, in turn, important to avoid business closure due to 
withdrawal of environmental permits. Environmental regulations can originate from different 
governmental levels, like the EU and the national government: it might be difficult for firms to 
comply with environmental demands from different governmental levels, especially if they are 
not sufficiently harmonized ( Jordan and Liefferink, 2004). This was also indicated by several 
respondents during the semi-structured interviews (see Chapter 6). Furthermore, a distinction 
can be made between national and lower government, including various governmental bodies, 
such as provinces, municipalities, and water boards. A lack of harmonization of governmental 
policies and activities between these governmental levels and bodies might also hinder 
environmental compliance. For instance, environmental agreements are settled with the 
national government, while firms often have to deal with lower government for the execution 
in terms of environmental reporting duties and feedback.

Environmental
management
capabilities

Control variables
- Company size
- Pollution level
- Environmental budget
- Sector

Firm characteristics

Business network characteristics 

Environmental cooperation
- Government
- Chain and network actors

Stakeholder pressures
- Government
- Chain and network actors
- Societal groups

Enabling capabilities
- Environmental feedback
- Quality management systems

Firm strategy
- Business strategy
- Environmental strategy

Figure 5.1. Conceptual model.
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Besides government, other stakeholders, affected by the firm’s operations, will be interested in 
its environmental activities as well. For example, chain actors (e.g. buyers and suppliers) may 
want to ensure that the firm acts in concordance with environmental regulations to avoid 
illegal practices that could interrupt the supply-chain (Lippmann, 1999). They can also opt 
for environmental cooperation to collectively find opportunities to control and reduce the 
environmental impact. Examples are agreements on the supply of environmentally friendly 
produced raw materials or recyclable packaging. Network actors, like branch-organizations, 
can be important not only to increase the attention for the environment by diffusion of 
environmental information and knowledge (e.g. brochures and information bulletins), but 
also to facilitate public-private environmental cooperation through the accomplishment of 
environmental voluntary agreements with government. Societal groups, such as environmental 
organizations and local inhabitants, should be anticipated too. Taking care of their wishes is 
an important way of guaranteeing a so-called social license-to-produce, which is necessary for 
acceptance of the business activities causing pressure on the local environment, by people 
living near the firm (Kagan et al., 2003).

Firm strategy reflects the long-term orientation of the firm on the establishment of a profitable 
balance between stakeholder wishes and the organizational resources. Figure 5.1 shows that 
it can be divided into business and environmental strategy. Environmental strategy is the part 
of the overall business strategy that considers the strategic position of the firm with respect to 
care for the environment. It can typically be classified as defensive versus proactive: the first 
implies a rather adverse attitude towards implementation of environmental measures, while 
the latter aims to proactively anticipate reduction of environmental impacts beyond legal 
requirements. An important driver of a proactive environmental strategy might be a business 
strategy that is directed at innovation in business processes and products. In this context, 
attention for the environment may add business value through implementation of advanced 
environmental processing techniques and meeting customer demands for environmentally 
friendly manufactured products. Hence, the development of environmental management 
capabilities might render positive effects, not only on the environment, but also on business 
performance in general.

Enabling capabilities are discerned, which are expected to enhance the development of 
environmental management capabilities. It is considered to what extent the knowledge 
and experience of people from different departments and organizational levels used for the 
environment. Furthermore, the development of environmental management capabilities 
might benefit from already implemented food quality and safety management systems. Not 
only expertise to deal with these systems could be an important source of knowledge, but also 
the use of existing managerial structures (e.g. regular meetings with the board for evaluation 
purposes) and operational activities (e.g. audits, training and education of personnel, and 
data gathering) could facilitate enrollment of environmental management capabilities 
(Karapetrovic and Willborn, 1998; Wilkinson and Dale, 1999).
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The following control variables are discerned: company size, environmental pollution level, 
environmental budget, as well as food and beverage sector. Company size is important to 
consider, because large compared to small firms will, in general, have a higher level of pollution, 
which might feed the perceived urge to pay attention to the environment. In addition, they may 
attract more stakeholder interests than the small firms, which would increase the need to show 
environmental commitment (e.g. Bansal and Bogner, 2002). The environmental budget is also 
evaluated, because previous research indicates that small and medium-sized firms in particular 
perceive a shortage of financial resources as an important barrier to the implementation of 
environmental measures (Del Brío and Junquera, 2003; Hillary, 2004). However, large firms 
might equally have a lack of money to invest in the environment. Lastly, the Dutch food and 
beverage industry encompasses different sectors, like meat, dairy, and beverages. They can be 
characterized by the extent to which perishable (e.g. meat, fish, vegetables and fruit) and not or 
less perishable (e.g. animal concentrate and beverage) products are produced. The perishable 
products require quick handling (e.g. processing and distribution) to guarantee quality. This 
may have implications for the environmental pressure in terms of energy consumption for 
fast cooling (e.g. dairy products) and daily transportation to deliver fresh products to the 
supermarkets.

5.3 Operationalization

The research variables (or constructs) that are included in the conceptual model were 
operationalized for use in the Dutch food and beverage industry. The semi-structured 
interviews consisted of open questions in order to allow for discussion. A copy of the interview 
protocol can be found in Appendix A. The survey questionnaire used in 2002 and 2005 can 
be found in Appendix B and C, respectively. The measurement scales of the survey questions 
were carefully considered, because a good scale can enhance the validity and reliability of 
constructs (Fowler, 2002). Validity refers to the extent to which an answer to a question is 
a true reflection of the operational definitions (which are included in Table 5.1), whereas 
reliability is the extent to which respondents in comparable situations are likely to answer 
the questions in similar ways (Carmines and Zeller, 1979; Churchill, 1979; Fowler, 2002). 
This study applied mainly ordinal answer categories based on Likert scales (Churchill, 1999; 
Friedman and Amoo, 1999). The Likert scales used comprise 5 answer categories to enhance a 
balanced scale, while, at the same time, the meaning of the different alternatives is still feasible 
(Friedman and Amoo, 1999). Furthermore, nominal scales are used to collect factual data, 
such as the position of the respondent and the participation in various covenants. Ratio scales 
are employed for company size in terms of the number of employees. Lastly, open questions 
are also included for the respondents to provide additional information or comments.

Multiple-item constructs comprise of two or more questions to measure the research variable. 
The use of multiple-item constructs is preferred, because they are less sensitive to measurement 
errors (Churchill, 1979; Diamantopoulos, 1999). However, single-item constructs have 
also been used, if no valid and/or reliable multiple-item construct could be composed. The 
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unweighted mean values of all constructs are calculated and included in the analyses, unless 
indicated otherwise. Table 5.1 shows the names and operational definitions of the research 
variables and questions used for measurement. The numbers in the table refer to the question 
numbers in the interview protocol (see Appendix A), the survey of 2002 (Appendix B) and 
2005 (Appendix C). The remainder of this section discusses the constructed variables that are 
presented in Table 5.1.

The business network impacts are measured on a 5-point Likert scale with one end of the 
continuum denoting ‘No influence at all’ and the other ‘A very strong influence’. Other 
empirical studies used comparable scales to measure stakeholder influences (Henriques and 
Sadorsky, 1996; Madsen and Ulhøi, 2001; Buysse and Verbeke, 2003; Sharma and Henriques, 
2005). The relationship with the government is divided into the perceived overall impact 
of the government, frequency of contacts, quality of information provided, importance as 
information source, equality and dialogue of the relationship, as well as the contribution of 
governmental environmental policy to business goals. The frequency of contacts is measured as 
times that the firm has contact with lower governmental agencies, including the municipality, 
province, and water board, on environmental issues. An ordinal 5-point scale was used (1 = 
‘never’, 2 = ‘yearly’, 3 = ‘twice a year’, 4 = ‘four times a year’, and 5 = ‘monthly’). Furthermore, 
the respondents are asked to assess the other elements of the governmental relationship by 
indicating the extent to which they agreed with a number of statements, using a 5-point Likert 
scale ranging from 1 = ‘I completely disagree’ to 5 = ‘I completely agree’. Lastly, public-private 
partnerships are assessed in terms of participation in environmental covenants.

The relationship with chain and network actors comprises the influence of other chain actors 
(i.e. buyers, suppliers, competitors, and consumers), the frequency of contacts with buyers and 
suppliers to arrange environmental agreements (measured on a scale similar to the frequency 
of contacts with lower governmental agencies), and environmental cooperation with buyers 
and/or suppliers (see Table 5.1). Respondents are asked to what extent the firm perceives help 
and support (e.g. exchange of experiences and knowledge) from another chain actor, such as 
a large buyer or supplier, for handling environmental issues. Furthermore, the importance 
of intermediaries in the network is measured, including the perceived environmental help 
and support from a branch-organization (e.g. provision of information on environmental 
regulation and/or environmental bulletins). Also the impact of banks and insurance firms on 
environmental management is considered. Last, the perceived pressure from societal groups, 
including environmental organizations and local inhabitants, is measured.

Business strategy is expressed in terms of what Miles and Snow (1978) call a prospector firm, i.e. 
one that wants to be first to introduce new products and acts in a market that can be characterized 
by fast-changing customer demands (see Table 5.1). Environmental strategy is reflected in top-
management commitment to environmental management. It is also associated with the scope 
of environmental responsibilities attributed to the environmentally responsible manager in 
terms of its involvement in strategic and operational environmental decision-making. Business 
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strategy and environmental strategy are measured based on statements that are answered on 
5-point Likert scales (1 = ‘I completely disagree’ to 5 = ‘I completely agree’).

The measured enabling capabilities comprise environmental communication, the involvement 
of people from different departments in environmental decision-making, as well as the 
impact of employees on environmental management. Environmental communication is 
measured by statements on sharing environmental issues among employees and with higher-
level management. The involvement of different departments reflects the attention for 
environmental issues in the organization.

In order to determine the effect of integrated quality management systems, it is asked to what 
extent environmental and food quality and safety management were integrated. Also the level 
of integration of environmental and human resource management systems is measured.

The adoption of environmental management capabilities is based on the implementation 
of various environmental management activities. A distinction is made between reasons for 
environmental information gathering (e.g. to check environmental emission or to evaluate 
environmental measures) and the implementation of an environmental management system. 
The research variable is operationalized as the sum of 13 binary variables (yes/no) listed in 
Table 5.1. In doing so, an operationalization strategy is chosen between empirical studies 
that used a single-item construct to measure attention for environmental management (e.g. 
Henriques and Sadorsky, 1996; Roy et al., 2001) versus those that used over 50 items (e.g. 
Sharma and Vredenburg, 1998). The included variables are based on a set of environmental 
management principles that are developed by Dutch employer organizations (VNO/NCW) 
together with the Dutch government (Braakhuis et al., 1995; RMK, 1997). Notably, these 
principles are in line with ISO14001 guidelines on environmental management system 
implementation (Martin, 1998; Netherwood, 2004). After summation, the environmental 
management performance is rescaled by multiplying with a factor 5/13, resulting in a scale 
from 0 (= lowest performance) to 5 (= highest performance). For the analysis a distinction 
is made between strategic (i.e. environmental strategy and action program), operational (e.g. 
information collection for checking emissions and keeping an environmental database), and 
chain and cradle-to-cradle capabilities as well. The latter involves activities that enhance 
attention for the environment from a life-cycle approach, such as environmentally friendly 
product (re)design and information collection for environmental care at the chain-level.

For explorative reasons, it is also asked to what extent environmental management contributes 
to an environmentally responsible image and marketing opportunities. The use of perception 
scales is in line with previous studies that employed similar measures (Halkos and Evangelinos, 
2002; Sroufe, 2003).

The control variables consist of company size, pollution level, environmental budget, and 
the sector. Firm size is expressed as the number of employees. Multiple other studies on 
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environmental management used this proxy for size (Fryxell and Szetto, 2002; Halkos and 
Evangelinos, 2002; Branzei et al., 2004), although turnover is also commonly used (Buysse 
and Verbeke, 2003; Melnyk et al., 2003). The present study obtained data on the number of 
employees from a reliable secondary data source, namely the Dutch Chamber of Commerce, 
which could not be done for turnover.

The pollution level is measured as the perceived significance of the environmental impact 
caused by the firm. Because it is hard to obtain physical data on environmental emissions, in 
particular at the firm level, other studies used the perception of respondents as a proxy for the 
level of environmental pressure, as well. Christman (2000) asked, for instance, to indicate the 
one most important environmental issue that had an effect on business. Respondents are asked 
to assess the significance of several pollution issues for their plant-site, such as the importance 
of taking care of noise production, soil pollution, and release of hazardous substances. A 5-
point Likert-scale is used (1 = ‘Not important at all’ to 5 = ‘Very important’). The level of 
pollution is calculated as the mean value of the most important issues. Madsen et al. (1997) 
also employed a perceptual measure, asking respondents to assess the level of environmental 
emissions. They found that respondents indicated lower levels of emissions than could be 
expected from pollution figures at industry level. The indicated significance is therefore 
carefully checked with the important pollution issues found for the Dutch food and beverage 
industry as a whole (see Section 7.3.1, 7.4.1, and 7.5.1).

The environmental budget is considered by asking the respondents to what extent they have 
sufficient financial resources to invest in the environment. It is measured on a 5-point Likert 
scale (1 = ‘I completely disagree’ to 5 = ‘I completely agree’).

Differences in food and beverage sectors that may affect attention for environmental 
management is considered in terms of production of perishable and less or non-perishable 
products. Bakery, vegetables and fruit, dairy, and meat are classified as perishable food sectors, 
although they deliver also processed products, such as canned meat and fruit). The animal 
feed, beverage, grain mill products, and other sectors (e.g. coffee, tea, and cocoa) are classified 
as less perishable.

General background information is gathered. The position of the respondent is asked (e.g. 
CEO, environmental coordinator and/or quality manager), while only the semi-structured 
interviews pay attention to the history of the firm as well. ISO14001 certification is considered. 
Information on this is obtained from the central public-private body responsible for registration 
of environmentally certified organizations in the Netherlands (SCCM, see: www.sccm.nl). 
Certification was checked one year after the survey in 2005, in November 2006. In doing so, 
preparation for certification (while not being certified yet), which may contribute positively 
to attention for environmental management, is also taken into account.
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The unit of analysis is the plant or business unit (in case of small firms). This choice is 
underpinned by the fact that the urge to take care of the environment will be affected by local 
circumstances, such as the distance to a local community or nature conservation resources 
(Klassen and Whybark, 1999; Sharma and Henriques, 2005). Noise and smell problems may, 
for instance, be important to deal with because of complaints from the local community. 
Consideration of their wishes is necessary to guarantee a social license-to-produce. In reaction 
to negative effects on nature conservation, the government may, for instance, impose increased 
environmental requirements.

5.4 Propositions

5.4.1 Business network

The netchain concept discusses the connection of a firm with other network actors that can 
be found along the horizontal and vertical axes of the business network (see Section 4.4.2). 
The horizontal axis refers to the interaction with competitors, government and branch-
organizations, while the vertical axis represents the connections with other chain actors, such as 
buyers, suppliers, and consumers. Government wants firms to take care of their environmental 
impacts. As mentioned in Section 5.2, two extremes of governmental environmental policy 
are command-and-control versus public-private environmental partnerships (Prakash and 
Kollman, 2004). In case of command-and-control, government prescribes environmental 
emission reduction targets and environmental measures to clean up (e.g. emission reduction 
filters), whereas public-private partnerships refer to voluntary environmental agreements 
between the government and firms to reduce their environmental pressures. Of course, other 
policy modes can be found in between these two extremes, like market-based initiatives 
(e.g. tradable emission permits) and mandatory environmental information disclosures, 
like governmental environmental reporting (Sinclair, 1997; Prakash and Kollman, 2004). 
The extent to which the government can enforce firms that demonstrate an adverse attitude 
towards environmental regulations will depend on government’s ability to exert coercive 
pressure, threatening with financial penalties and withdrawal of environmental permits to 
avoid illegal practices. Imposing environmental requirements might be necessary to overcome 
resistance to taking care of environmental impacts particularly if measures are perceived as 
costly only (Van Snellenberg and Van de Peppel, 2002). The mutual consideration of public 
and private environmental interests during covenanting processes is expected, however, to 
increase the commitment of firms to meet the agreed environmental targets on a voluntary 
basis (Glasbergen, 1999). While the voluntary character is sometimes criticized, the typical 
involvement of branch-organizations is expected to contribute not only to the perceived 
legitimacy and thus acceptance of the covenant, but also increased pressure from the business 
network to take part in the covenant. As such, environmental agreements may positively 
influence the environmental attitudes adhered in the business network. The participation 
in an environmental covenant is therefore not only expected to increase attention for the 
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environmental issues addressed in the agreement, but also to stimulate the development of 
environmental management capabilities in general.

P1	�The participation in environmental voluntary agreements will be positively related to the 
adoption of environmental management capabilities.

The legal power of government to enforce firms to clean up is associated with Granovetter’s 
(1992) structural rather than relational embeddedness, since it reflects the position of 
government as a network actor standing above all firms creating a regulatory level playing 
field. Relational embeddedness refers to the strength of business network contacts, which can 
be measured in terms of perceived quality of the governmental information and dialogue on 
environmental issues (see also Table 5.1). In this perspective, it is expected that direct contacts 
with lower government are important to obtain valuable environmental information on 
environmental regulations and the consequences these regulations for the firm. In particular 
in the small firms, this information may help overcome limited own environmental resources 
to take account of this (Hillary, 1999; Del Brío and Junquera, 2003; Hillary, 2004). However, 
also medium-sized and large firms might benefit from direct contacts with lower governmental 
agencies for this reason. In sum, it is expected that the contact intensity with lower government 
will be positively related to the development of environmental management capabilities.

P2	�The contact intensity with lower government will be positively related to the adoption of 
environmental management capabilities.

At the horizontal level of the business network, environmentally active branch-organizations 
are expected to be important to stimulate firms to ‘green’ their business. They act as an 
intermediary between government and the firms. They can be involved in the accomplishment 
of environmental covenants and try to influence proposed or future environmental regulations 
to the benefit of their sector (or branch). In addition, branch-organizations can play an 
important role in establishing environmental agreements at the sector level, such as on 
environmental quality standards. The betweenness-centrality concept, as it is discussed by 
Rowley (1997), states that intermediaries have the exclusive opportunity to influence the 
information that is exchanged between the actors to which they are linked (see Section 4.2.1). 
Taking this into account, branch-organizations are expected to have the power to increase 
environmental attention in firms by stressing the urge to conform to legal environmental 
demands and adhering to ambitious environmental covenants. It is proposed that, if branch-
organizations pay attention to the environment, it will diffuse environmental awareness at 
the horizontal level of the business network and, consequently, stimulate the development of 
environmental management capabilities.

P3	�Environmental support from an intermediary, such as a branch-organization, will be positively 
related to the adoption of environmental management capabilities.
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At the vertical axis of the business network, perceived impacts from other chain actors, such as 
buyers and suppliers, might enhance attention for the environment. Their interest in controlling 
environmental pressures can be associated with safeguarding the proper functioning of the 
chain as a whole, including the regular supply of raw materials, which might be hindered in 
case of closure of a firm due to an environmental scandal (Lippmann, 1999). In this context, 
large buyers in particular may induce environmental standards, carrying out site audits to 
check compliance. If the firm does not act in concordance with the requirements, it will be 
replaced by another supplier, especially when there is not a strong resource interdependency 
(Sharma and Henriques, 2005). In fact, Holt (2004) argues that firms increasingly impose 
environmental selection criteria on their suppliers, in order to satisfy the environmental wishes 
of their own customers. It is therefore expected that increased attention for the environment 
among chain actors, and in particular downstream in the chain (e.g. buyers and consumers), 
contributes significantly to the urge to develop environmental management capabilities.

P4	�Pressure from chain actors to pay attention to the environment will be positively related to the 
adoption of environmental management capabilities.

5.4.2 Firm strategy

Business strategy will have implications for the attention paid to the environment. Miles and 
Snow (1978) identify prospectors as firms with the most innovative business strategy compared 
to defenders and analyzers11. Prospectors look for new products and marketing opportunities 
and they try to innovate by regularly redefining the focus of their business on specific goods 
and services, as well as target markets and segments. They use flexible production technologies 
that enable them to adapt quickly to new product demands. By contrast, defenders concentrate 
on a limited set of products, which they try to manufacture at the lowest cost possible. 
Analyzers can be interpreted as a unique combination of prospectors and defenders: they aim 
to minimize risk by low-cost production of core products, while maximizing opportunity by 
looking for new market chances. It is expected that prospectors compared to both defenders 
and analyzes will sooner implement new clean technologies and respond to customer wishes 
for environmentally responsible product (re)design. In this context, Aragón-Correa (1998) 
emphasizes their willingness to enhance technological leadership and capacity to quickly adapt 
to new and improved technologies. Furthermore, Christmann (2000) found that prospectors 
benefit from paying attention to the environment, because it is in line with their business 
strategy to be first to launch environmentally friendly products and carry out environmental 
technologies. It is expected that prospectors will be especially interested in cradle-to-cradle 
environmental management capabilities, such as environmentally friendly product (re)design 
on the use of recycled and recyclable products and components.

11 In addition, they identify reactors, which represents a rather unstable strategy, because it lacks a consistent 
organizational adaptation to market demands. It is sometimes referred to as a ‘residual strategy’ (see also: Miles et 
al., 1978).
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P5	�A prospector strategy will be positively related to the adoption of environmental management 
capabilities, in particular cradle-to-cradle capabilities (e.g. environmentally friendly product 
(re)design).

Environmental issues are often dealt with by middle management, such as the head of 
the production department or plant managers (depending on the size of the firm). They 
should make sure that the firm acts in legal compliance. Fryxall and Vryza (1999) found 
that environmental responsibilities are often dealt with in close cooperation with the legal 
department in large firms. However, the positive effects of attention for the environment on 
business performance, such as less cost for energy usage and waste disposal, might gradually 
attract increased top-management interest. What started as incremental environmental 
changes, driven by a compliance-oriented environmental strategy, might typically evolve into 
increased strategic attention to take care of the environment (Cramer, 1998; Blomquist and 
Sandström, 2004). If top management is convinced of the environmental benefits for the firm, 
environmental issues are likely to get strategic managerial priority to stress environmental 
excellence. The strategic commitment is, in turn, expected to further enhance attention 
for the environment through the allocation of additional resources (e.g. financial budget). 
Accordingly, the following proposition is formulated.

P6	�Strong top-management commitment to the environment will be positively related to the 
adoption of environmental management capabilities.	

Top-management commitment is rhetoric, if their environmental promises are not followed 
by real attention for the environment (Rhee and Lee, 2003; Peattie and Crane, 2005). It 
is argued that their environmental commitment should be accompanied by clearly visible 
environmental measures, including the appointment of an environmental manager to stimulate 
organizational changes in line with environmental strategy (Prakash, 2001; Zutshi and Sohal, 
2004a). This environmental manager can be employed to increase environmental awareness 
in general and to ensure that people are informed about the organizational consequences 
of new environmental strategies. Interestingly, recent empirical investigations underpin the 
importance of an environmental manager to enhance the implementation of environmental 
measures (Blomquist and Sandström, 2004; Zutshi and Sohal, 2004a). This can be explained 
by the fact that an environmental manager supports the translation of environmental ambitions 
in practice and can identify environmental problems at an early stage to take (new) strategic 
and/or operational measures. The following proposition is therefore defined.

P7	�A strongly perceived impact of the environmental manager on operational and especially 
strategic environmental issues will be positively related to the adoption of environmental 
management capabilities.
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5.4.3 Enabling capabilities

Employees are important for identifying environmental problems and taking immediate care 
in case of a chemical incident or heavy contamination of surface water (Zobel and Burman, 
2004). Their knowledge and experience is essential to identify critical success factors for the 
implementation of environmental measures, such as the extent to which new clean technologies 
can be embedded in existing organizational routines. Consideration of their environmental 
expertise, captured in knowledge and experience, is important to ensure changes in the 
organization to the benefit of the environment (Boiral, 2002; Subramaniam and Youndt, 
2005). It is crucial for the development of environmental management capabilities, since it will 
provide for valuable feedback, learning effects, and, in turn, result in improved environmental 
practices. In this perspective, it is suggested that well-established communication channels to 
enable environmental feedback in the organization will enhance the adoption of environmental 
management capabilities.

P8	�Higher levels of horizontal (e.g. at the same organization level) and vertical (i.e. bottom-up 
and top-down) communication will be positively related to the adoption of environmental 
management capabilities.

Food and beverage firms are legally obliged to ensure food safety according to different 
(inter)national standards (see Section 3.3.3). Consequently, many firms have implemented 
care systems to ensure food quality and safety. The capabilities related to the implementation of 
these management systems are expected to show similarities with environmental management 
capabilities, which can be used to formulate strategic environmental targets, implement 
environmental measures, and review business performance (Karapetrovic and Willborn, 1998). 
It is suggested that existing managerial structures, such as regular reporting to top-management 
and auditing of the production process, can be extended to include environmental issues as well. 
However, in order to overcome limited managerial flexibility in the individual management 
areas, overly tight integration might be disadvantageous (Karapetrovic and Willborn, 1998; 
Wilkinson and Dale, 1999). For example, the required frequency of audits may be higher for 
food quality and safety management compared to environmental management. In summary, 
it is proposed that the availability of quality care systems can enhance the development of 
environmental management capabilities.

P9	�The availability of (other) care systems (e.g. on food quality and safety) will be positively related 
to the adoption of environmental management capabilities.

5.5 Data gathering

Data are gathered through semi-structured interviews and survey questionnaires. The 
interviews are carried out before and after the survey in 2005. The interviewees are selected 
from the questionnaire surveys, in which cooperation was requested in an additional interview. 
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In total, fifteen interviews were scheduled. However, one respondent appeared to have left the 
firm: his successor turned out to be unable to answer the questions adequately. Furthermore, 
one meeting was cancelled, because the interviewee was ill. Hence, a total of 13 firms have 
been visited. Similar procedures are used for all interviews. They are prepared based on an 
interview protocol to keep the discussions with respondents focused on relevant topics, which, 
in turn, contributes to the reliability of the data obtained (Eisenhardt, 1989; Yin, 2003). The 
meetings lasted 60-90 minutes. A semi-structured interview protocol is used (see Appendix 
A). This means that no strict order of topics is followed, since this was left to the preference of 
the interviewees. All interviews are recorded and translated on paper. Additional information 
is, if necessary, gathered from auxiliary sources (e.g. environmental reports) or requested by 
e-mail. The respondents received a feedback report within four weeks to check if their answers 
were quoted correctly.

In 2002, seven experts from government and branch-organizations are consulted to assess the 
content validity of the survey questionnaire. In 2005, the content validity is checked during 
the interviews. Questions are revised, if necessary. General guidelines, such as a clear and 
easy to read lay-out and short instructions, are taken care of to improve the quality of the 
questionnaires (Fowler, 2002). Both survey questionnaires focus on the business network 
impacts, while special attention is paid to governmental relationships in 2002 and to firm 
strategy and enabling capabilities in 2005. In order to examine differences between micro 
(5-10 employees), small (10-50), medium-sized (50-250), and large firms (>250 employees), 
the survey of 2002 is sent to Dutch food and beverage firms with five or more employees12. 
To get a more homogeneous sample with respect to firm strategy and enabling capabilities, 
the survey of 2005 is sent to medium-sized and large Dutch food and beverage firms only. 
The demarcation of the study population is based on the classification codes of the Dutch 
Chamber of Commerce (so-called ‘BIK codes’).

Table 5.2 includes all sectors of the Dutch food and beverage industry. The addresses of 
the firms are obtained from the Dutch Chamber of Commerce. The mailings consisted of 
a cover letter, the questionnaire, a pre-paid return envelope, and a short list of definitions 
(the latter is presented in Appendix D). The package is addressed to the manager responsible 
for environmental issues (e.g. environmental coordinator, board member, and/or quality 
manager). The cover letter contained background information on the research. Anonymity 
in participation is ensured in order to enhance the response rate. In 2002, no follow up is 
sent after the first mailing, because the response was already satisfactory. As stated previously, 
the survey is carried out on behalf of the Ministry of VROM, which might have enhanced 
cooperation in the survey. Moreover, the scope of the questionnaire included evaluation of 
administrative loads of governmental regulation, which might also have encouraged firms 
to participate. A slightly different procedure is followed in 2005: since the Ministry was not 

12 This classification is in line with EU definitions on micro, small, medium-sized, and large firms regarding the 
number of employees (see: ec.europa.eu/enterprise/).
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involved, it was expected to be harder to yield a satisfactory response. In 2005, firms could 
choose to get an individual feedback report (see Appendix E). Following recommendations 
by James (1994), a small monetary incentive is provided as well, in order to increase the 
willingness for cooperation. Two sequential mailings are carried out. After the first mailing, 
the reasons for non-response are investigated randomly by telephone at approximately 50% 
of the non-responding firms. It is used to identify the name of the person to include in the 
follow-up mailing, in order to increase the response (Dillman et al., 1974). The second mailing 
is carried out four weeks later.

5.6 Statistical analyses

The statistical package SPSS version 12.0.1 is used for the analyses. The statistical analyses 
include both parametric (e.g. linear regression analyses) and non-parametric techniques (e.g. 
Spearman rank correlations). This is necessary to deal with the fact that the majority of the 
research variables is measured on an ordinal scale (e.g. using Likert categories). The remainder 
of this section discusses the statistical techniques carried out.

5.6.1 Response analysis

The representativeness of the samples is tested with respect to sector and company size (i.e. 
number of employees), using a Chi-square (χ2) test. In contrast to 2002, the data of 2005 
are collected in two batches, which allows for an additional non-response analysis based on 
a comparison of the firms that replied after the first and second mailing. In doing so, it is 
assumed that the late respondents (i.e. that replied after the second mailing) have similar 
characteristics to non-respondents (Armstrong and Overton, 1977). An Anova t-test is used 
to examine differences in company size, while all other research variables are compared, using 
a Kruskal-Wallis test for non-parametric data analysis.

Table 5.2. Included firm categories based on the classification codes for the food and beverage 
industry used by the Dutch Chamber of Commerce.

BIK-code BIK code

151 Slaughterhouses and meat processors 156 Grain mill and starch processors

152 Fish processors 157 Animal feed producers

153 Vegetables and fruit processors 158 Bakery factories and others 

154 Producers of fat and oil 159 Beverage producers

155 Producers of dairy products
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5.6.2 Validity and reliability of the constructs

A distinction can be made between reflective and formative constructs. The first comprise 
variables that are dependent on the meaning of the underlying dimensions of the construct, 
while the latter consist of variables that are defining the meaning of the constructs itself 
(Diamantopoulos, 1999; Diamantopoulos and Winklhofer, 2001; Jarvis et al., 2003). As a 
rule of thumb, the items of a reflective construct are inter-changeable, whereas the elimination 
of one or more items from a formative construct will alter its meaning. The following formative 
constructs are used in the present study: frequency of contacts with buyers and suppliers, 
frequency of contacts with lower governmental agencies, environmental cooperation 
with buyers/suppliers, environmental pollution level, and the adoption of environmental 
management capabilities.

A distinction can be made between content, convergent, discriminate, and nominal validity. 
The first can be assessed for both types of constructs, while the latter three can only be applied 
on reflective constructs. Content validity (or: face validity) is the degree to which the construct 
is focused on a specific domain (Carmines and Zeller, 1979). The present study has taken care 
of this by means of a literature review (see Chapter 2 and 4), an adequate conceptual design, 
and the evaluation of the questionnaires by experts (Churchill, 1979; 1999; Fowler, 2002). 
Convergent validity refers to the correlation between the variables attributed to one construct. 
It tests whether they belong to the same concept. Factorial data reduction (principle component 
with varimax rotation, eigenvalue ≥ 1) is used to assess convergent validity. Discriminant 
validity is the degree to which the constructs are distinctively different measures compared 
to each other. This is checked by means of Spearman correlation coefficients between the 
constructs, which should be lower than 0.80 (Hair et al., 1998). Nominal validity includes 
a check on the significant relationship of the construct with the dependent variable(s). The 
results of the regression analyses are used for this.

The reliability of the reflective constructs is assessed with Cronbach α, which measures the 
internal consistency of the items, thought to reflect a single construct. As a lower level of 
acceptability it is common to use 0.70, although 0.60 is acceptable in explorative research 
(Hair et al., 1998). The present study evaluates the reliability of the formative constructs, 
since a concept version of the survey questionnaire was completed during the semi-structured 
interviews.

5.6.3 Baseline statistics and correlations

In line with the EU definitions on micro, small, medium, and large firms, a distinction is made 
between the following size categories: 5-10, 10-50, 50-250, and more than 250 employees 
(see also footnote at Section 5.5). The availability of environmental management capabilities 
is evaluated for these groups. Significant differences in percentages are manually tested, 
following the statistical procedure outlined by Churchill (1999). MS Excel is used to carry 
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out the additional analysis. As part of the baseline statistics, the mean values and standard 
deviations are calculated for the research variables. The Kruskal-Wallis test is used to test 
differences between multiple groups (i.e. size-categories), while the Mann-Whitney test is 
applied to test between two groups. Both tests are suitable for non-parametric data analysis. 
Significant differences between size-categories in the implementation of different elements 
of environmental management capabilities are tested by comparing sample proportions 
(Churchill, 1999). Furthermore, Spearman rank correlation coefficients for non-parametric 
data are evaluated. Missing values are deleted listwise.

5.6.4 Regression analyses

To find significant determinants for the adoption of environmental management capabilities 
all research variables are entered as independent variables in the regression models (see also 
Table 5.1). The analysis is split up for micro and small versus medium-sized and large firms: 
missing values are deleted listwise. The regression models were validated based on a check of the 
predictive power, the existence of multi-collinearity, and the model residuals (Onwuegbuzie 
and Daniel, 2003). The predictive power of the linear regression models is measured by the 
coefficient of determination (R2), which is the proportion of total variance explained by the 
model. Checks for multi-collinearity are based on Spearman correlations (coefficients should 
be lower than 0.80) and the variance inflation factor (VIF). The commonly applied maximum 
threshold value for VIF is 10 (Hair et al., 1998). The distribution of the standardized residuals 
is checked with the Kolmogorov-Smirnov (K-S) test. Because it checks deviation from a 
normal distribution, non-significant outcomes indicate a normal distribution (Field, 2003).

Referring forward to the results, it can already be mentioned that the micro and small firms 
turned out to have implemented only few elements of the environmental management 
capabilities (see Section 7.3.1). A binary logistic regression is therefore carried out in this 
case. The sample is divided into firms that implement none versus one or more items of 
the environmental management capabilities. As recommended by Field (2003), inspection 
of multi-collinearity is based on procedures similar to those used in linear regression. Two 
differences in the interpretation of the model results should be clarified. First, it presents 
parameter estimates that indicate the association between the adoption of environmental 
management capabilities and the other research variables in terms of likeliness or odds-ratios. 
Second, the Nagelkerke pseudo R2 evaluates the predictive power: it can be interpreted in a 
similar way to R2 in linear regression analysis.

5.6.5 Cluster analysis

A cluster analysis is performed to get more insight into the joint impact of the business network, 
firm strategy, and enabling capabilities. Based on recommendations by Ketchen and Shook 
(1996), the significant predictors of the regression analyses are used as clustering variables. 
The control variables are, however, not included, since they are used to validate the clusters. A 
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hierarchal cluster analysis (Ward’s cluster method) is applied to identify the seed points of a 
succeeding non-hierarchical cluster analysis (K-means). This two-stage procedure contributes 
to robust cluster groups (Milligan, 1980; Ketchen and Shook, 1996). Ward’s clustering method 
is applied, because it enhances equal cluster groups with respect to the number of observations. 
The number of adequate clusters is visually checked with a dendogram. Lastly, the cluster 
groups are validated based on significant differences in all research variables (including the 
control variables).

5.6.6 Longitudinal analysis

A longitudinal analysis is carried out to get insight into significant changes in business network 
impacts and attention for environmental management capabilities in medium-sized and large 
firms. The mean values and Spearman correlations are evaluated as well. A regression analysis is 
performed, including all medium-sized and large firms. A dummy for the year of measurement 
is included to anticipate differences between 2002 and 2005.

5.7 Concluding remarks

This chapter has presented the conceptual model and propositions. It elaborated on the 
performed semi-structure interviews and survey questionnaires used in 2002 and 2005. It 
discussed the operationalization of the conceptual model into research variables (or constructs) 
that are used to test the propositions in the Dutch food and beverage industry. The backbone 
of the two surveys is the measurement of business network impacts. In 2002, micro (5-10 
employees), small (10-50), medium-sized (50-250), and large (>250 employees) firms are 
included. Special attention is paid to the governmental relationship in terms of perceived 
quality of provided environmental information by and the intensity of contacts with lower 
government. The survey of 2005 is conducted among medium-sized and large food and 
beverage firms, because it pays special attention to firm strategy and enabling capabilities. 
Finally, this chapter elaborated on the univariate and multivariate statistical techniques which 
are used to analyze the data.
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This chapter evaluates the results of the semi-structured interviews that are carried out during 
on-site visits. Section 6.1 presents a baseline description of the firms that participated. Section 
6.2 evaluates the business network impact on the attention for environmental management 
capabilities. In line with the research model, a distinction is made between the government, chain 
and network actors, and societal groups. Section 6.3 discusses the organizational capabilities 
related to environmental management. It concentrates on the strategic motives to pay attention 
to the environment, the organizational structure and environmental responsibilities, as well 
as the embeddedness of environmental care in the organization. Furthermore, it discusses 
the integration of different care systems and internal environmental information processing, 
including environmental indicators and investment costs. Section 6.4 provides the concluding 
remarks of this chapter and it links the empirical finings to the propositions.

6.1 Baseline description of the firms

In total, thirteen semi-structured interviews are carried out. Table 6.1 shows an overview of 
the main characteristics of the medium-sized (50-250 employees) and large (>250 employees) 
food and beverage firms that are interviewed. They are active in different sectors, including 
beverages, meat, bakery, vegetables and fruits, and animal feed. Firm 6 belongs to the category 
other, as well as firm 12, which produces food and beverage products. The large firms often 
have multiple plants (see Table 6.1).

In line with the expectations, energy consumption, handling of waste water, as well as organic 
waste are mentioned as the most important environmental issues. The attributed importance 
depends not only on the production processes (e.g. baking bread versus meat processing), but 
also on the firm’s location. The interviewee of firm 2 indicates that smell from their waste water 
disposal is (still) an issue, despite the fact that advanced reduction technologies reduced it by 98%. 
The urgency is due to complaints from the local community: At our former production location, 
smell from waste water disposal was not an important issue. At our new plant-site, however, people 
keep complaining. In line with this, the respondent of firm 5 states: Smell is not an urgent issue, 
because we are located at a large industrial site, but I do know other bakery factories, which had to 
move due to complains from the local community. Furthermore, the importance of environmental 
issues is associated with economic motives, such as reduction of energy consumption or organic 
waste to save money, like in the meat processing firms (firm 7, 8, and 9).

Three firms are ISO14001-certified, although in case of firm 8 and 12 it includes only parts of 
the organization (see Table 6.1). Firm 2 is certified, because it guarantees that we keep paying 
attention to the environment and it is also a positive sign to the government, since it shows our 
commitment. Despite the fact that many respondents stated working in concordance with 
ISO14001 (firm 1, 4, 10, and 12), they indicate that there is a lack of economic incentives to 
get official certification.
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Retail chains are generally mentioned as the most important buyers (see Table 6.1). The 
breweries (firm 1 and 2) also sell to cafés, hotels, and restaurants. Notably, the majority of the 
firms concentrates next to the Netherlands in international markets, especially Belgium and 

Table 6.1. Characteristics of the firms and the position of the respondents1.

Firm Sector Main product Size Number of 
production 
locations

Main environmental issues

1 Beverage Beer Medium Single Energy, waste water

2 Beverage Beer Large Single Energy, smell (from waste 

water disposal)

3 Dairy Various cheese 

products

Medium Multiple Energy, waste water, noise, 

smell

4 Dairy Various dairy 

products

Large Multiple Energy, waste water

5 Bakery Bread and pastry Medium Single Waste disposal

6 Other Bakery ingredients Large Single Waste water, packaging

7 Meat Pig meat Medium Single Energy, organic waste, noise, 

smell

8 Meat Pig and beef meat Large Multiple Energy, organic waste, waste 

water

9 Meat Various meat snacks Medium Single Energy, packaging, waste water, 

smell

10 Grain mill 

and starch

Various potato 

products and starch 

Large Multiple Waste water, noise, chemical 

substances

11 Vegetables 

and fruit 

Various potato 

products

Large Multiple Energy, waste water, organic 

waste, smell

12 Other Sugar and potato 

products, alcohol

Large Multiple Energy, organic waste, smell

13 Animal feed Animal feed Medium Single Noise, dust, energy

1 All interviews are carried out in 2005, except for firm 6, 9, 11, and 13, which are visited in 2007.
2 Half of the number of plants are ISO14001-certified.
3 Only parts of the organization.
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Germany, but also Canada and the U.S. All respondents are involved in environmental issues as 
part of their formal responsibilities. In some firms, the interviewees are member of the board, 
as in the case of a medium-sized brewery (firm 1) and a bakery factory (firm 5).

ISO14001- 
certified

Main buyers Purchase 
market

Position of respondents 

No Retail and horeca (e.g. cafés, 

hotels, restaurants)

Mainly Dutch Board member 

Yes Retail and horeca (Inter)national Manager HRM and environment

No Retail and horeca (Inter)national Environmental coordinator

No Retail (Inter)national Corporate environmental officer 

No Retail Dutch Board member/owner

No Bakery factories (Inter)national Manager raw materials

No Other food processors (Inter)national Manager plant-site

Yes2 Retail, food processing industry, 

horeca

(Inter)national Corporate environmental officer

No Retail (Inter)national Manager TQM

No Other food processors (Inter)national Manager TQM

Yes Fast food industry (Inter)national Corporate manager environmental 

affairs

Yes3 Other food processors (Inter)national Corporate manager environment 

and quality

No Farmers and small animal feed 

firms

Mainly Dutch Manager TQM
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6.2 Business network impact

6.2.1 Government

All firms have contacts with provinces and/or municipalities, as well as water boards for 
environmental permits. The role of provinces and municipalities is, however, stressed: nine 
firms deal mainly with the municipality and four with the province. Several respondents, 
such as in firm 4 and 10, have regular contacts with both for different environmental issues. 
Furthermore, it appears that firm 9 and 13 deal with regional governmental agencies, which 
act on behalf of multiple municipalities in one region. The remainder of this section discusses 
the respondents’ comments made on the relationship with lower government.

Support and quality of the relationship

It is stressed that the quality of the relationship with the lower government, as perceived by 
the respondents, strongly depends on the governmental civil servants involved: not all are 
perceived as equally knowledgeable and/or prepared to discuss environmental issues (firm 2, 
4, 7, 9, and 10). The respondent of firm 10 states: What annoys me is the lack of environmental 
knowledge at the municipality level. They tend to apply environmental rules and procedures 
without paying attention to the firm’s situation. By contrast, the people at the provincial level are 
much more knowledgeable and prepared to discuss environmental problems and find solutions. 
Also the environmental coordinator of firm 8 perceives a lack of expertise at the municipality 
level: Civil servants often stress, in fact, the less important issues, due to lack of knowledge. The 
respondent of firm 2 points this out by indicating that the municipality he is dealing with 
attributes equal importance to reduced use of lighting on the plant-site compared to emissions 
of ammonia, while the latter implies far more severe risks for public health. He proposes: The 
municipality should make an overview of the most important environmental issues and include 
them in their environmental permits, instead of emphasizing minor aspects, which distract the 
attention from the really important pollution items.

In general, the respondents emphasize the negative consequences of overly strict monitoring by 
lower government. This is perceived as a barrier to information exchange with the municipality. 
If I have an environmental problem, I will not inform the municipality first, because they will 
directly fine us. However, I will inform the province, because they are willing to jointly find a way to 
solve the problem. Interestingly, the respondents stress the negative managerial and/or financial 
consequences of governmental demands. The government often just applies environmental 
rules and procedures, while neglecting the fact that we have to implement them in our business 
operations (firm 9). Illustrative is the following experience in firm 10: Recently, I discussed 
a draft environmental permit with local governmental officials and we jointly concluded that 
about 75% of the originally included requirements should be omitted, because they had little or no 
environmental importance. Firms that deal with different provinces and municipalities, because 
of multiple plants, seem to have an advantage using their experience: Civil servants tend to stress 
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certain issues based on their own expertise. However, if I disagree with the requirements, I refer to 
other provinces and/or municipalities, which do not impose them. Over the past few years, this has 
proven to be a successful strategy (firm 4). Another strategy is mentioned by the respondent of 
firm 2, who sometimes tries to get in contact with higher municipality officials, because they 
are more flexible. In conclusion, most respondents indicate having found satisfying solutions to 
environmental problems together with lower government. In this context, the environmental 
coordinator of firm 12 states: If you stay in discussion with lower governmental officials and show 
respect for their point of view, they are also willing to listen to the firm’s viewpoint. In line with 
the second proposition, it stresses the importance of good contacts with lower government 
to overcome problems with environmental requirements that are imposed from a command-
and-control governmental perspective (see also Section 5.4.1).

Environmental covenants

Many respondents stressed that their participation in various covenants is, in fact, not voluntary 
but enforced, since it reduces costs to comply with regulations (firm 2, 3, 4, 5, 7, and 8). The 
respondent of firm 3 refers to this as follows: We signed covenants, because we have to comply 
with the included environmental targets, such as on reduction of energy usage or packaging, sooner 
or later, anyway (firm 3). This is also felt by the respondent of firm 7, who states that, if he 
did not participate, the municipality would ask him to report on energy consumption and 
packaging anyway. Remarkably different opinions exist on the effectiveness of covenants. Table 
6.2 summarizes the positively and negatively evaluated issues, which are discussed below.

Meat processing firms 7 and 8 both participate in the Long-Term Agreement Energy (see 
also Section 3.2). They stress the administrative consequences of the agreement, while 
it delivers no business value to them. This can be understood from the fact that energy 
reduction is already a very important issue to deal with in order to stay competitive.
A medium-sized brewery (firm 1) is positive about the Long-Term Agreement Energy, 
because of the valuable feedback from SenterNovem, which is a governmental agency 
specializing in sustainable development and innovation, which evaluates environmental 
performance.
A large brewery (firm 2) has signed the Energy Efficiency Benchmarking (see also Section 
3.2). However, the respondent would prefer energy targets to be included in environmental 
permits, since the breweries now report collectively and anonymously via their branch-
organization (for confidentiality reasons). According to the interviewee, the main drawback 
of this procedure is that the less efficient breweries are covered by the more efficient ones.
The corporate environmental coordinator of a large dairy processor (firm 4) is, in general, 
positive about the firm’s participation in various covenants (e.g. Long-Term Agreement 
Energy and Packaging Covenant), because it forced the individual plants to take into 
account important developments regarding (future) environmental regulation.
The interviewee of a medium-sized dairy processor (firm 3) finds participation in covenants 
helpful, because he uses the results of the sector as a benchmark for the firm’s own 
performance. With respect to the overall effectiveness of covenants, he is afraid that many 

•

•

•

•

•
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firms use environmental covenants pro forma rather than to really increase their attention 
for the environment on a structural basis. Referring to the first proposition (see Section 
5.4.1), it might imply that participation in environmental covenants is not necessarily 
contributing to the development of environmental management capabilities.

Information on (future) environmental regulation

The respondents of the medium-sized and large food and beverage firms stay informed 
about (future) environmental regulations via different information sources, such as branch-
organizations, professional journals, and the governmental intermediary agency InfoMil, 
which provides information on several environmental regulations. An often mentioned 
issue with respect to future regulations is the integration of EU regulation in the Dutch 
environmental regulations. Illustrative of the mainstream of comments made, is the response 
from firm 12: Dutch environmental regulation has to be replaced by EU regulation sooner or 
later (e.g. regulations on waste water disposal and air emission), which may imply extra costs 
for new environmental investments to comply with EU requirements. He is optimistic about 
future developments though, because he expects that problems can be collectively dealt with 
in cooperation with government. The respondents referred remarkably less frequently to EU 
regulation in 2007 compared to 2005. The interviewee of firm 13 confirms this: I also have the 
impression that EU environmental regulation is less discussed as a problem these days compared 
to a few years ago. This may be due to the fact that government is indeed willing to search 
collectively for solutions to implement EU regulations efficiently and/or because branch-
organizations and firms themselves have taken sufficient measures to anticipate developments 
at the EU level.

Central versus lower governmental environmental policies

If a discrepancy is perceived between central and lower government, the respondents often 
relate this to a perceived lack of cooperation between governmental bodies and/or insufficient 
environmental knowledge at lower government (firm 2, 3, 4, 7, 10). For example, firm 8 

Table 6.2. Assessment of environmental covenants.

Positively evaluated Negatively evaluated

Valuable feedback Enforced regulation rather than voluntary

Performance benchmark Collective environmental reporting

Attention for (future) environmental regulation Administrative load

Focus on requirements rather than attention for 

the environment
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participates in an environmental covenant, which was agreed with central government and 
should be monitored by lower government. However, it appeared that this was not adequately 
communicated and, therefore, the municipality lacked the knowledge needed for a proper 
evaluation. Furthermore, the interviewee of a large brewery (firm 2) says that he often has to 
inform the civil servants about developments in environmental regulations at the EU level.

6.2.2 Chain and network actors

A distinction can be made between vertical (e.g. with buyers and/or suppliers) and horizontal 
(e.g. with branch-organizations and/or competitors) environmental information exchanges. 
Vertical environmental cooperation with buyers and/or suppliers is carried out only by a few 
firms, such as a medium-sized brewery (firm 1) which cooperates with farmers of biologically 
cultivated products. Another example is firm 6, which aims to find solutions to reduce packaging 
material, using big bags and containers that are developed in collaboration with the buyers. 
Furthermore, an interesting situation was discussed with the respondent of a medium-sized 
bakery (firm 5), since it appeared that bakery factories often cooperate in consortia, which 
take care of collective buying of bakery ingredients and the supply to individual factories. 
Participation in these consortia is subject to several conditions, such as the guarantee of food 
quality and safety standards. Environmental care is not an important issue yet, although the large 
bakery factories in particular might be increasingly confronted with it (firm 5). Nevertheless, the 
respondent mentions several environmental initiatives, such as collective disposal of waste and 
reduction of packaging material in cooperation with suppliers.

The main barrier to environmental cooperation at the chain level is a lack of environmental 
interests downstream, including retailers and consumers. Illustrative is the remark by the 
respondent of a medium-sized brewery (firm 1): Retail is not interested in our environmentally 
friendly produced beer, because it is only a minor share in their overall turnover. In addition, it 
is said that even if customers are interested in environmental issues, guarantees of food safety 
and quality issues still prevail: Although our customers (e.g. large fast food firms) pay attention 
to the environment, their audits mainly stress food safety and quality aspects (firm 11). Overall, 
the most important reason for vertical information exchanges appears to be administrative 
requirements following on from the Packaging Covenant. The environmental coordinator of 
firm 3 remarks: It is particularly difficult to make agreements on the use of the same packaging for 
a longer period with foreign suppliers. Since the Packaging Covenant ended in January 2007, the 
interest in packaging issues has waned in some firms: Now we only keep administration records 
on packaging of products that are sold to the consumer market, because our customers want us to 
provide this information (firm 9).

None of the firms cooperate on environmental issues with competitors. However, environmental 
information exchange frequently takes place via the branch-organizations. They appear to 
play an important role in stimulating firms to share environmental experiences. Since the 
exchanged environmental information is generic in terms of environmental measures taken and 
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activities, competition forms no barrier, according to most respondents. The breweries (firm 
1 and 2) and dairy processors (firm 3 and 4) in particular were positive about the role of their 
branch-organization. As expected, the branch-organizations appear also an important linkage 
between government and firms: they try to influence (future and/or proposed) environmental 
regulations both at the national and EU level and conclude public-private environmental 
agreements. The only respondents who point to a lack of support from a branch-organization 
are from the two slaughterhouses (firm 7 and 8). Table 6.3 summarizes the discussed reasons 
for and barriers to vertical and horizontal environmental information exchange in the Dutch 
food and beverage industry.

6.2.3 Societal groups

Two important societal groups are environmental organizations and local inhabitants. 
The environmental coordinator of firm 12 maintains contact with various environmental 
organizations: Discussions with them provide us with useful insights and even solutions to 
environmental problems, but it does not work when they show an aggressive attitude towards 
the firm. The respondent of firm 1 states: We have been working together with environmental 
organizations on projects, which resulted in interesting alternatives to reduce energy usage. 
However, none of the firms perceives strong pressure from environmental organizations to 
clean up. By contrast, local inhabitants are exerting more pressure and are therefore regarded 
as important. Different strategies are used to safeguard a good relationship with the local 
community. The most important one is responding well to the complaints by getting in touch 
with the people personally. As the respondent of firm 10 states: It is very important that people 
feel free to complain to our firm directly, because otherwise they might go straight to government, 
which would probably cause us a lot of trouble with respect to environmental permits. In line with 
this observation, several firms regularly inform local inhabitants about their environmental 
activities via information bulletins and, in some cases, open-days at the plant-site. Other 
strategies include regular meetings with people from the local community to provide insight 
into environmental activities and to discuss environmental issues (firm 1, 2, 10, and 12).

Table 6.3. Horizontal and vertical environmental information exchange in chains and networks by 
Dutch food and beverage firms.

Vertically Horizontally
With suppliers to gather information needed to 

comply with covenants

Via branch-organizations with competitors to 

exchange environmental experiences

Main barrier: Lack of environmental interest 

downstream in the chain (e.g. retail and 

consumers)

Main barrier: Strong competition and/or a lack of a 

supportive branch-organization
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6.3 Environmental capabilities

6.3.1 Motives for strategic commitment

Among the most important reasons to pay attention to the environment are regulative 
requirements and cost savings, such as less organic waste and/or energy usage. Illustrative 
is a recent development at a medium-sized dairy processor (firm 3), where the respondent 
is appointed by the board as environmental coordinator in response to growing pressure 
from the province and the local community to reduce pollution (in terms of noise, smell, 
and waste water). There was clearly an urgent need to clean up, according to the interviewee, 
not only to meet stakeholder expectations, but also to avoid more costly lawsuits. Although 
environmental complaints still provide an important motive for further improvement of 
environmental performance, cost-savings have become a strong driver over the past few years 
as well. As the environmental coordinator states: Most of our environmental measures generate 
financial benefits, which is, I believe, an important reason for my ongoing appointment (firm 3). 
Also at other firms, including the slaughterhouses (firm 7 and 8) in particular, cost savings are 
important drivers for environmental care.

Another strategic motive is found at a medium-sized brewery (firm 1), which increased its 
attention for the environment a few years ago, as part of a sustainability strategy to maintain 
market share. The consequence is a higher price paid for raw materials (about 10%), which is 
reflected in a higher sales price than the competitors. With respect to the benefits of the firm’s 
sustainability strategy, the respondent states: Due to the decline in the beer market as a whole, it 
is difficult to point out the economic benefits of our sustainability strategy. However, I am convinced 
that we would be in a worse position otherwise. Also in several other firms, environmental 
commitment is associated with a firm strategy that stimulates proactive attention for the 
environment. For instance, the interviewee in firm 11 indicates that it fitted their innovative 
business strategy: Environmental care contributes to our corporate image, because we also want 
to show our innovative reputation in environmental management. Environmental excellence 
is also included in the corporate strategy of a large dairy processor (firm 4), since formal 
environmental responsibilities are laid at the Board of Director’s door. The firm’s respondent 
emphasizes the importance of this in clearly demonstrating to the external stakeholders 
the environmental commitment of the firm. Table 6.4 summarizes the main motives found 
for strategic commitment, divided into low-cost production and product differentiation 
strategies.

6.3.2 Organizational structure and responsibilities

The respondents of two medium-sized firms are also members of the Board of Directors (firm 
1 and 5). This implies that they have a direct impact on environmental issues. By contrast, 
the respondents of almost all the other firms have a supportive (or staff ) function (firm 
2, 3, 4, 8, 9, 10, 11, 12, and 13). The corporate environmental coordinator of a large dairy 
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processor (firm 4) states: The formal environmental responsibilities lie at the door of the Board 
of Directors, as well as at the plant managers’ level. My task is to communicate environmental 
issues in the organization and to provide support to the plant-sites. Hence, in most firms the 
line-responsibility for the environment is in the hands of the plant managers and/or the head 
of different departments (e.g. production and logistics). Despite the fact that formal decision-
making power is lacking, the majority of the interviewees indicated that they have a strong 
impact in case of environmental issues. This is achieved through close contacts with (members 
of ) the board of directors on a monthly (firm 3 and 4) or weekly basis (firm 2 and 11). As the 
respondent of firm 2 states: Every Monday morning I evaluate environmental issues with my 
director.

6.3.3 Embeddedness in the organization

All respondents indicate that different people in the organization are consulted to deal with 
environmental issues. Most respondents of the medium-sized firms point out that it is easy 
to get in touch with employees, managers, and other experts in the organization, as the firm 
has a flat organizational structure (firm 5, 7, 9, and 13). The respondents in another medium-
sized (firm 3) as well as in the large firms perceive, however, more difficulties in keeping 
people involved. The impression emerges that this is due to the fact that managers have other 
managerial priorities, constrained by a limited financial budget. Illustrative is the following 
remark made by the interviewee of firm 2: Many environmental measures save money, but if they 
don’t, as in the case of noise reduction, I have far more problems convincing people to take care of it, 
despite the legal urgency to do so. Increasing environmental awareness appears to be important 
for enhancing internal cooperation. As in firm 3, where the environmental coordinator 
stresses that active communication of environmental information is essential: If I don’t keep 
drawing attention to the environment, people will quickly forget about it. He therefore issues 
an environmental news bulletin for employees four times a year. In firm 12, environmental 
information is shared online via the firm’s intranet. Furthermore, multiple firms implement 
environmental training and education programs (firm 2, 3, 4, 9, 11, and 12).

Despite the fact that people from different departments are involved, it is noticeable that the 
respondents keep closer contacts with production and logistics than with marketing, sales, 

Table 6.4. Reasons for strategic commitment to the environment.

Low-cost production strategy Differentiation strategy

Compliance with environmental regulations Safeguarding market position 

Meeting pressure from the local community Reputation enhancement

Cost-savings by reducing pollution
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and R&D13. Typically, the environmental team in firm 9 consists of the head of technical 
service, the plant manager, and the environmental coordinator. On the one hand, this 
bias might be related to the strategic position of the respondents: several of them indicate 
that marketing, sales, and/or R&D issues are not of (formal) concern to them (firm 2, 3, 
4, 6, and 10). Hence, it does not necessarily imply that top management is not delegating 
environmental responsibilities to these departments. On the other hand, a lack of attention for 
the environment in R&D is confirmed by two respondents (firm 2 and 11). The environmental 
coordinator in firm 11 even senses an adverse attitude towards environmental targets by the 
R&D department: I am afraid that they will interpret it as a creativity killer. Nevertheless, the 
firm has strategic plans to involve R&D more closely in environmental management, starting 
with environmental training and education organized by the respondent. In conclusion, the 
attention for environmental issues in the R&D processes is limited, despite the fact that it is 
essential to develop cradle-to-cradle environmental capabilities needed for environmentally 
friendly product (re)design. Referring forward, this is strikingly in concordance with the 
results of the quantitative analysis (see Section 7.3.1 and 7.4.1).

6.3.4 Integration of care systems

Many respondents indicate that the environment is jointly considered with food quality and 
safety issues (firm 1, 3, 4, 7, 8, 10, and 11). The integration of the two is taking place especially at 
the operational level in terms of documentation and auditing (firm 4, 7, 8, and 10). Illustrative 
is the way in which the interviewee of firm 10 introduced and documented environmental 
issues. He analyzed, in cooperation with other people (e.g. quality manager, head of operators, 
and the plant manager), the risk of pollution for the different production lines. This resulted 
in a list of operational measures, such as daily checks on chemical storage and more frequent 
maintenance of equipment to save energy. Next, these measures were included in the existing 
handbooks, used by operators to safeguard food quality and safety, as well as health and safety. 
Looking at the joint audits, they consist of environmental and food quality and safety issues, 
but also of other checks, such as on maintenance of machines and safe working conditions 
(firm 1, 4, 9, and 10). For instance, both a medium-sized brewery (firm 1) and meat processor 
(firm 9) audit their factory once every 4-6 weeks to evaluate these issues.

6.3.5 Information processing

The respondents obtain information on environmental performance from different plants 
and/or departments through internal environmental reporting: it is carried out on a yearly 
(firm 8), monthly (firm 1 and 9), or weekly (firm 4 and 7) basis. Reporting formats are 
developed to ensure uniform documentation. For example, firm 12 uses the Global Reporting 
Initiative guidelines as a basis (see also Section 3.1), while firm 7 and 8 keep a spreadsheet of 
different environmental issues, such as energy consumption, water usage, etc. Environmental 

13 Marketing and R&D are lacking in medium-sized firms 5 and 7.
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and other internal reporting obligations are sometimes integrated. In a large dairy processor 
(firm 4), plant managers have to develop medium-term business plans (time horizon of 3-5 
years), which should consider environmental targets as well. The respondent stresses that these 
plans are very useful for anticipating business activities from an environmental point of view. 
On the whole, the respondents indicate that there is very limited or no insight into the costs 
of environmental investments, because they are not registered and reported as such. Instead, 
they are integrated in other investments, such as those to safeguard food quality and safety 
and/or maintenance activities (firm 1, 2, 7, and 8).

6.4 Concluding remarks

The overall impression that emerges from the semi-structured interviews is that the adoption 
of environmental capabilities is strongly associated with managerial control of manufacturing 
processes (e.g. less energy usage and waste water production). This is reflected in the involvement 
of people from production and logistics, while marketing, sales, and R&D is consulted to a far 
lesser extent. These departments focus on satisfying customer demands in terms of product 
characteristics, such as price, volume, taste, and design. A limited environmental perceived 
interest of buyers and consumers might explain the lack of environmental interest in these 
departments. It has important implications in terms of the limited development of chain-
oriented and cradle-to-cradle capabilities, which are necessary to reduce environmental impact 
from a product-life-cycle point-of-view. Among the most important drivers for the adoption 
of environmental management capabilities are governmental environmental regulations and 
pressure from the local community. In addition, the majority of the interviewees indicate 
financial benefits from improved production efficiency as an essential driver as well.

Table 6.5 shows the confrontation of the propositions with the empirical findings. The 
propositions focus on different issues that are proposed to be positively related to the 
adoption of environmental management capabilities. The first proposition (P1) concentrates 
on environmental covenants. It is confirmed by the interviews, since it is found that valuable 
environmental feedback is obtained from participation in environmental covenants. However, 
it should also be noted that criticism is expressed by the respondents, such as collective reporting 
and a focus on environmental requirements rather than attention for the environment (see 
Table 6.2). It implies that environmental covenants do not always stimulate firms to ‘green’ 
their business. The second proposition (P2) proposes a positive relationship between the 
contact intensity with lower government and the attention for environmental management 
capabilities. It is partly confirmed based on the fact that the majority of the interviewees 
perceives a lack of environmental knowledge at the municipality level, while contacts at the 
provincial level would be used to discuss environmental problems and find solutions together 
with the provincial government. In line with the third proposition (P3), the results confirm 
the role of an intermediary, such as a branch-organization, to support and stimulate firms to 
pay attention to the environment. Important activities that are mentioned include facilitation 
of sharing environmental experiences between firms and involvement in the settlement of 



Environmental management in the Dutch food and beverage industry� 99

� Interview results

public-private environmental voluntary agreements. The fourth proposition (P4) is confirmed 
to the extent that several interviewees are working together with buyers and suppliers to reduce 
the use of packaging materials and guarantee environmentally friendly product ingredients. 
However, the interviewees perceive in general limited or no environmental interest among 
retail chains and consumers.

The fifth proposition (P5) suggests that prospector firms have cradle-to-cradle environmental 
management capabilities needed for environmental product (re)design. Although several 
respondents indicate that showing environmental excellence is part of their business strategy, 
the attention for cradle-to-cradle capabilities is very limited. The empirical findings are in 
concordance with the sixth proposition (P6) which states that top-management commitment is 
essential for the adoption of environmental management capabilities. It appears necessary to force 
people in the organization to pay attention to the environment. Additionally, the appointment 
of a board member with environmental responsibilities is stressed as beneficial in relationships 
with government in order to influence future or proposed environmental regulations. Also the 
seventh proposition (P7) is confirmed by the empirical data, since the interviewees indicate 
that their role as environmental manager is of central importance in maintaining environmental 
awareness in the different departments. In accordance with proposition eight (P8), the 
establishment of environmental communication channels is indicated as very helpful to obtain 
environmental feedback from employees and to inform higher level management. Finally, 
empirical evidence is found for proposition nine (P9), since existing food quality and safety 
procedures are used to include environmental issues as well. It is emphasized, though, that food 
quality and safety issues clearly get a higher managerial priority than environmental issues.

Table 6.5. Empirical assessment of the propositions.

Focus of the proposition Results

(P1) Environmental voluntary agreements ++

(P2) Contact intensity with lower government +

(P3) Environmental support from an intermediary +++

(P4) Pressure from chain actors +

(P5) Prospector strategy and cradle-to-cradle capabilities ++

(P6) Top-management commitment +++

(P7) Perceived impact of an environmental manager +++

(P8) Horizontal and vertical communication +++

(P9) Availability of (other) care systems ++

The following criteria are applied: +++ = confirmed by all respondents; ++ = confirmed by a majority 

of the respondents; + = confirmed by a minority of the respondents.
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This chapter presents the results of the survey data gathered in 2002 and 2005. Section 
7.1 discusses the general characteristics of the study samples, the response rates, as well as 
the representativeness for the Dutch food and beverage industry as a whole. Furthermore, 
the background of the respondents is evaluated and a non-response analysis is carried out. 
Section 7.2 focuses on the validity and reliability of the constructs. Section 7.3 presents 
the results of the survey carried out in 2002. It starts with assessing mean values for the 
micro, small, medium-sized, and large firms. The Spearman rank correlations are evaluated 
preceding a linear regression analyses to reveal the most significant predictors of attention 
for environmental management capabilities. Section 7.4 includes the results of the survey 
conducted in 2005 among the medium-sized and large firms. It evaluates the mean values, 
Spearman rank correlations, and findings of the linear regression analyses. Furthermore, 
it elaborates on the results of the cluster analysis, which is carried out to get more insight 
into the joint impact of the business network and firm characteristics on the development 
of environmental management capabilities. Section 7.5 focuses on the longitudinal analysis 
comprising medium-sized and large firms only. It evaluates changes business network impacts 
between 2002 and 2005. It discusses the Spearman rank correlations and the results of the 
regression analysis. Finally, Section 7.6 provides the concluding remarks with respect to this 
chapter and it links the empirical findings to the propositions.

7.1 Study samples

7.1.1 Response

Table 7.1 shows the mailing and response of the survey carried out in 2002.

Table 7.1. Mailing and response in 2002.

Number of firms

Mailed firms

Total sample (firms with ≥ 5 employees) 2,627

Of which firms with ≥ 50 employees 356

Response

Received questionnaires 590

Non-usable questionnaires (blank, incomplete, etc.) 98

Total usable questionnaires (response rate) 492 (19%)

Of which firms with ≥ 50 employees (response rate) 106 (30%)
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The survey included 2,627 Dutch food and beverage firms in total, of which 492 usable 
questionnaires were received: this equals an effective response of 19%. No second mailing 
was carried out. As regards medium-sized and large firms (≥ 50 employees), 106 received 
questionnaires could be used for the analyses: this corresponds with an effective response 
rate of 30%, which is higher than the overall response. Apparently, medium-sized and large 
were more willing to cooperate than the micro and small firms. This might be due to a greater 
urgency to pay attention to the environment in large firms and/or because they were more 
likely to have appointed an environmentally responsible manager, who could take care of the 
questionnaire (see also Section 7.1.2). Furthermore, it could be that large firms have more 
environmental information available to answer the questionnaire, because of environmental 
reporting obligations.

As already stated in Section 5.5, only firms with 50 or more employees are included in 2005. 
This was done to be able to analyze the importance of firm strategy and enabling environmental 
capabilities in more detail. Table 7.2 shows that 426 addresses of medium-sized and large 
Dutch food and beverage firms are included in the mailing in 2005. Notably, the number 
of medium-sized and large Dutch food and beverage firms increased between 2002 and 
2005, according to the database obtained from the Dutch Chamber of Commerce (compare 
Table 6.1). Nine addresses turned out to be wrong (e.g. firm had moved). Two mailings are 
carried out, resulting in 100 completed and usable questionnaires: this equals an effective 
response rate of 24%. After the first mailing, the reasons for non-response are investigated 
randomly at 150 firms. The main reasons for withholding cooperation appear to be a lack 
of time and/or a corporate policy that restricted respondents from participation, because of 
confidentiality reasons. This is in line with reasons for non-response found by Ghobadian et 
al. (1998). In addition, medium-sized firms in particular indicated that they lacked a manager 
with environmental responsibilities and/or sufficient environmental knowledge to complete 
the survey questionnaire. In the other cases, the name of the environmentally responsible 
manager is requested and included in the second mailing.

Table 7.2. Mailing and response in 2005.

Number of firms

Mailed firms

Total sample (firms with ≥ 50 employees) 426

Wrong addresses 9

Total sample 417

Response

After the first mailing 65

After the second mailing 35

Total usable questionnaires (response rate) 100 (24%)
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The response rate of the medium-sized and large firms is lower in 2005 compared to 2002. 
The questionnaire used in 2002 included an evaluation of administrative consequences 
of governmental regulation as well, which is carried out on behalf of the Ministry of 
Housing, Spatial Planning, and the Environment (see Section 5.1). The perceived urgency 
to take care of the administrative burden of governmental regulations is expected to have 
stimulated participation and, therefore, increased the response rate. Furthermore, the lower 
response rate in 2005 might be associated with a lack of insight into the requested strategic 
and environmental organizational characteristics (e.g. firm strategy and top-management 
commitment) or hesitation to share this information. On the whole, the yielded response rates 
are favorable compared to other studies that employed environmental surveys, see Section 2.2 
and 2.3 for an overview (Table 2.1 and 2.2).

7.1.2 Position of the respondents

Table 7.3 shows the position of the respondents. The category ‘others’ consists of very diverse 
functions, including plant manager, technical service, marketing, and external affairs manager. 
A distinction is made between micro (5-10 employees) and small (10-50) versus medium (50-
250) and large (> 250 employees) firms in 2002. Table 7.3 demonstrates that most respondents 
in the micro and small food and beverage firms are owner and/or CEO, implying that they 
take care of environmental issues themselves. By contrast, the position of the respondents in 
the medium-sized and large firms indicates that environmental responsibilities are frequently 
delegated to other people in the organization, such as an environmental coordinator or quality 
manager, as well as combinations of these functions. The fact that relatively many respondents 
have multiple responsibilities is in line with the results from other studies (Sharma, 2001; 
Banerjee, 2002; Sroufe, 2003; Clemens and Douglas, 2006). The changes between 2002 
and 2005 show an interesting increase in environmental coordinators and quality managers 
in the medium-sized and large firms. The participation of CEOs and board members also 

Table 7.3. Position of the respondents.

Micro and small firms Medium-sized and large firms

2002 (N=373) 2002 (N=106) 2005 (N=100)

Environmental coordinator 1% 13% 18%

Quality manager 5% 12% 24%

Owner and/or CEO 38% 2% 5%

Board-member 8% 1% 12%

Multiple functions 37% 51% 20%

Others 11% 21% 21%

Total 100% 100% 100%
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increased. This might reflect growing attention for the environment from a strategic point of 
view. Furthermore, top management involvement in the survey in 2005 could be due to the 
focus of the questionnaire, which required knowledge on firm strategy and environmental 
organizational characteristics. It is assumed that the respondents were sufficiently informed 
to complete the questionnaires and provide reliable information. The fact that all returned 
questionnaires in 2005 could be used for the analyses supports this assumption, since an 
adequate questionnaire and the use of knowledgeable respondents reduces the chance of 
missing data (Stocké, 2006).

The different positions of the respondents may have implications with respect to their answers 
on the questions, such as the perceived quality of environmental information provided by 
lower government and the perceived environmental commitment of the board. The answers 
on all research variables are therefore checked for the respondent’s position. No significant 
differences are found between the different functions in the micro and small firms in 2002. 
By contrast, the environmental coordinators in the medium-sized and large firms indicate a 
significantly higher level of environmental management capabilities compared to the other 
respondents in 2002 (P<0.05). This was to be expected, since it is their job to stimulate the 
development of environmental management capabilities. The environmental coordinators also 
indicate a stronger perceived impact on operational environmental activities compared to the 
quality managers in 2005 (P<0.05). This result can be logically explained by the focus of 
environmental coordinators on the planning and implementation of environmental activities. 
No other significant differences in mean values on the research variables are found between 
the positions of the respondent in 2002 and 2005.

7.1.3 Non-response analysis

In order to detect non-response bias, it is proposed that late respondents have the same 
characteristics as non-respondents. The data of 2002 are gathered in one batch, which makes 
it hard to distinguish between two groups. A non-response analysis is therefore carried out 
for the data of 2005 only. A distinction is made between respondents that answered after the 
first (N=65) and second (N=35) mailing. All research variables are included in the analysis. 
The only two significant differences appear to be a higher average level of environmental 
pollution and a greater average level of impact of employees on environmental management 
found for the second compared to the first batch (P<0.05). More particularly, higher levels are 
indicated for water and air pollution, as well as noise releases (P<0.05). Hence, respondents 
from firms with a higher level of environmental impact might have been slower in replying. It 
appears also that significantly fewer quality managers and more people in the category of other 
functions (e.g. technical service, marketing, and manager external affairs) are included in the 
second compared to the first batch (P<0.01). The mailing was directed at the ‘environmentally 
responsible manager’ in general. The name of this manager was requested by telephone at 150 
firms for the second mailing (see Section 7.1.1). This may have enhanced the participation 
of people in functions like technical service and marketing in particular, because they might 
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not be directly associated with environmental responsibilities. The fact that the respondents 
included in the second compared to the first batch indicated a higher level of environmental 
impact might reflect a greater need to clean up, but also a lack of good insight into the 
environmental pressures, because environmental issues will not be of major interest to the 
people from technical services and marketing.

7.1.4 Company size and sectors included

The following distribution of the study sample gathered in 2002 is found (N=492): micro 
(41%), small (37%), medium-sized (17%), and large (5%) firms. For reasons of comparison 
with 2005, the distribution of medium-sized and large firms only in the sample of 2002 is 
76% medium-sized and 24% large firms. The study sample of 2005 consists of 79% medium-
sized and 21% large firms (N=100). A visual check did not indicate severe deviations from 
the Dutch food and beverage industry as a whole. Table 7.4 shows the included sectors. The 
category ‘others’ comprises processors of sugar, cocoa and coffee (among others).

Some striking results can be observed in Table 7.4. The total Dutch food and beverage industry 
and both the study samples consist of relatively many firms from the bakery and the meat 
sector. It can be noted that the first sector, which produces bakery and pastry products, 
is especially well represented in the sample of small and micro firms. Despite some minor 
differences, a statistical analysis indicates no significant differences between the sectors as 

Table 7.4. Food and beverage sectors.

Small and micro firms Medium-sized and large firms

2002 2002 2005

Total 
population 
(N=2,290)

Study 
sample 
(N=373)

Total 
population 
(N=356)

Study 
sample 
(N=106)

Total 
population 
(N=426)

Study 
sample 
(N=100)

Meat 14% 14% 26% 24% 20% 20%

Bakery 66% 62% 23% 16% 26% 26%

Vegetables and fruit 3% 5% 9% 10% 8% 11%

Animal feed 4% 5% 8% 8% 6% 3%

Beverages 1% 1% 6% 8% 6% 8%

Dairy 2% 2% 4% 9% 11% 10%

Grain mill and starch 1% 3% 3% 5% 3% 6%

Others 9% 8% 21% 20% 20% 16%

Total 100% 100% 100% 100% 100% 100%
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included in the study samples compared to the total population. Also the distribution over 
the different sectors does not differ significantly between the study samples and the total 
population (χ2>0.10). In conclusion, all samples are representative for the Dutch food and 
beverage industry as a whole.

7.2 Validity and reliability

The validity and reliability of the reflective and formative constructs was checked (see also 
Section 5.6). The content validity is established for both types of research variables by a 
careful literature review (see Chapter 2 and 4). Furthermore, the convergent, discriminant 
and nominal validity are statistically assessed for the reflective constructs. Convergent validity 
is evaluated by means of factorial data reduction: the variables comprising the constructs were 
jointly entered in a factor analysis (Principle component; Varimax rotation) in 2002 and 2005. 
Appendix F shows the results: all factor loadings are greater than 0.60, which is satisfactory 
(Field 2003). The discriminant validity is supported by the Spearman correlations, which are 
all below 0.80 (see Table 7.13, 7.14, 7.23, and 7.25). Nominal validity is evaluated based on 
the results of the regression analyses (see Table 7.15, 7.16, 7.21, and 7.26). The significance of 
the constructs in the regression models indicates a sound nominal validity.

The reliability of the formative constructs is tested during the semi-structure interviews by 
focusing on the research variables. From the discussions, it is concluded that the respondents 
had a sufficiently uniform interpretation of the included constructs. The reliability of the 
reflective constructs is statistically tested with Cronbach α, which measures the internal 
consistency of the items thought to reflect a single construct. The results are included in 
Appendix F: all constructs have a sufficiently high Cronbach α, exceeding the lower limit of 
0.70 in almost all cases, except for some which are still well above the lower limit of 0.60 for 
explorative research (Hair et al., 1998).

7.3 Analyses of the 2002 survey data

This section presents the results of the first survey carried out. The data are gathered in 2002 
in micro, small, medium-sized, and large Dutch food and beverage firms.

7.3.1 Environmental management capabilities, pollution and budget

Table 7.5 includes the percentage of firms that implemented different elements of the 
environmental management capabilities. A distinction is made between strategic, operational, 
as well as chain and cradle-to-cradle environmental management capabilities in Table 7.5. In 
general, more attention is paid to the strategic (no. 1 and 2) and operational environmental 
management capabilities (no. 3 till 10) by the medium-sized and large compared to the micro 
and small firms. Less straightforward results are found for the chain and cradle-to-cradle 
environmental management capabilities (no. 11 till 13). Overall, they are less available in all 
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firms compared to the other environmental management capabilities. Only the collection of 
information for chain-oriented environmental care (no. 11) is more frequently carried out by 
the medium-sized and large compared to the micro and small firms. This can be related to their 
participation in public-private environmental voluntary agreements, such as the Packaging 
Covenant. However, the micro and small firms pay, in comparison with the other elements 
listed in Table 7.5, rather substantive attention to environmental information collection (no. 
12). This might be related to large buyers’ requests. Also large suppliers could play an important 
role in this, if they search for environmental cooperation to reduce packaging waste (like the 
large supplier of bakery ingredients interviewed in Section 6.2.2). Environmentally responsible 
product (re)design (no. 13) is implemented by very few firms. Looking at the sector level, no 
obvious differences in the implementation of environmental product (re)design were found, 
with the exception of the grain mill sector (N=15). Three small and two medium-sized grain 
mill processors appear to pay attention to it (equaling 33%). Although the sample of grain 

Table 7.5. Percentage of firms (%) paying attention to environmental management capabilities in 
micro (5-10 employees), small (10-50), medium-sized (50-250), and large (>250 employees) food 
and beverage firms in 2002 (N=492)1.

Micro 
(N=196)

Small 
(N=177)

Medium 
(N=81)

Large 
(N=26)

Strategic capabilities

1. Formulation of an environmental strategy 12 — 22 — 54 69

2. Formulation of an environmental action program 4 — 13 — 45 65

Operational capabilities

3. Info. collection to check environmental emissions 6 — 26 — 67 77

4. Regular checks on environmental impact 7 — 23 — 58 69

5. Internal environmental information processing 7 — 15 — 49 69

6. Info. collection to evaluate environmental measures 4 — 13 — 42 62

7. Info. collection for internal environmental care 16 — 26 — 59 59

8. Environmental audit 5 — 15 — 61 58

9. Environmental database 3 — 9 — 41 58

10. Environmental training of employees 16 15 — 33 46

Chain and cradle-to-cradle capabilities

11. Info. collection for chain-oriented environ. care 4 — 10 — 19 27

12. Info. collection to exchange with buyers/suppliers 13 18 11 23

13. Info. collection for environ. product (re)design 8 8 9 8

1 Significant differences between size categories are indicated by — (P < 0.05); the box indicates that 

no significant differences were found within the medium-sized and large groups.
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mill processors is small, their remarkable interest in environmental product (re)design could 
be related to the increased attention for genetically modified ingredients.

Figure 7.1 shows the indicated importance of different pollution issues in the micro and 
small versus medium-sized and large firms. A Mann-Whitney test indicates that the higher 
importance attributed to pollution issues in the medium-sized and large compared to the 
micro and small firms is significant (P<0.01). Overall, Figure 7.1 shows, nevertheless, that 
the respondents assess their environmental impacts as moderate at most. A similar pattern 
of most important issues is observed for the two groups of firms. Water pollution and waste 
production are among the most frequently indicated pollution issues. This is in line with the 
figures found for the Dutch food and beverage industry as a whole (see Section 3.3.2) and 
the results of the semi-structured interviews (see Table 6.1), although the interviewees also 
indicated a high level of energy usage, which was not included in the survey. Other frequently 
indicated pollution issues that can be observed in Figure 7.1 are noise and smell releases. The 
results of the interviews suggest that the urgency to take care of this depends strongly on the 
presence of a local community in the neighborhood of the firm that may complain about local 
noise and smell hindrance.

Table 7.6 shows the mean values on the availability of environmental management capabilities 
(i.e. the sum of the elements listed in Table 7.5 and rescaled on a 0-5 point scale), the pollution 
level, and the environmental budget. It demonstrates that significantly more environmental 
management capabilities are available in the medium-sized and large compared to the micro 

1 2 3 4 5

Soil pollution

Noise

Water pollution

Smell

Air pollution

Hazardous substances

Waste production

Micro and small (N=373)

Medium-sized and large (N=107)

Figure 7.1. Environmental pollution impacts (1=Not important; 5=Very important).
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and small firms. There are four reasons for this. First, the medium-sized and large firms have 
a significantly stronger impact on the environment, which makes it more necessary to clean 
up (see also Figure 7.1). Second, the medium-sized and large firms have more resources to 
invest in environmental issues. This can be seen in Table 7.6 as the environmental budget is 
significantly higher in medium-sized and large compared to micro and small firms. Third, the 
medium-sized and large firms have a greater urge to implement environmental management 
capabilities, because their scale requires more formal planning of environmental activities. 
Fourth, the development of environmental management capabilities could be related to 
stronger stakeholder influences to clean up (e.g. from government or local inhabitants) because 
a large size attracts stronger stakeholder interests.

7.3.2 Business network characteristics

Table 7.7 shows the mean values on different business network impacts. As expected it 
indicates that government is perceived as the most influential stakeholder, followed by local 
inhabitants. Buyers are also associated with impacts on the firm, although their influence is felt 
to be limited. The lowest impact is measured for competitors. This is in line with the interviews, 
since it reflects the lack of competition on environmental issues indicated by the majority of 
the interviewees. Overall, perceived stakeholder impacts are stronger in the medium-sized and 
large compared to micro and small firms, although not all differences are significant.

Table 7.8 shows the frequency of contacts with lower governmental agencies, including 
municipalities, provinces, and water boards. In line with expectations, a higher contact 
frequency is measured for the medium-sized and large compared to the micro and small 
firms. This might be related to renewal of environmental permits (e.g. new environmental 
requirements) and mandatory governmental environmental reporting to lower government. 
Overall, most frequent contacts take place with the municipalities and water boards.

Table 7.9 shows that larger firms assess the quality of the governmental environmental 
information provided more positively. By contrast, mixed patterns are found for the relevancy 

Table 7.6. Environmental management capabilities, pollution level, and environmental budget.

Micro 
(N=196)

Small 
(N=177)

Medium-sized 
(N=81)

Large 
(N=26)

Level of environ. capabilities 0.40 (0.56)a,b 0.80 (0.84)a,c 2.08 (1.31)a,d 2.69 (1.39)b,c,d

Pollution level 2.36 (0.98)a 2.58 (0.96)b 3.24 (0.82)a,b,c 3.25 (1.02)a,b,c

Environmental budget 1.69 (0.99)a,b 2.06 (1.01)a,b 2.58 (0.84)a,e 3.12 (0.78)b,e

Significant differences are indicated with a, b, c P < 0.01; d P < 0.05; e P < 0.10.
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of the different information sources. The micro, small, and medium-sized firms prefer a visit 
from the governmental civil servant, while no such preference is observed for large firms 
(although the differences are not significant; see Table 7.9). This can be explained by the 
availability of more resources in the large firms, namely time and people (e.g. an environmental 
coordinator) to pay a visit to the civil servant. Moreover, in the interviews it was indicated by 
some respondents that paying visits is important to try to persuade lower government to make 
changes in environmental permits or (other) regulative requirements. The micro firms attach 
the least importance to a fixed contact person, because their environmental impact will, in 
general, be so small that they do not benefit from it.

Table 7.9 indicates a higher level of perceived equality and dialogue of the governmental 
relationship in the medium-sized and large compared to the micro and small firms. Two 

Table 7.7. The perceived impact of the business network on environmental management (1 = No 
impact; 5 = Very strong impact).

Micro 
(N=196)

Small 
(N=177)

Medium-sized 
(N=81)

Large 
(N=26)

Government 3.39 (1.18)a,e 3.68 (1.07)e 4.03 (0.75)a 3.69 (0.93)

Local inhabitants 2.60 (1.24)b 2.65 (1.26)c 3.08 (1.12)b,c 3.13 (0.95)

Buyers 2.20 (1.19)b,c,d 2.61 (1.29)b 2.66 (1.10)c 2.96 (0.96)d

Suppliers 1.88 (0.99) 2.09 (1.08) 1.96 (0.72) 2.29 (0.96)

Environmental organizations 2.03 (1.18) 1.96 (1.07) 2.16 (1.03) 2.17 (0.87)

Competitors 1.48 (0.74)a,b 1.76 (0.85)b 1.88 (0.85)a 1.79 (0.51)

Significant differences are indicated with a P < 0.01; b, c, d P < 0.05; e P < 0.10.

Table 7.8. Frequency of contacts on environmental issues with lower governmental agencies (1 = never, 
2 = yearly, 3 = twice a year, 4 = four times a year, 5 = monthly).

Micro 
(N=196)

Small 
(N=177)

Medium-sized 
(N=81)

Large 
(N=26)

Municipalities 1.85 (0.75)a,b 2.21 (0.95)a,b 3.10 (0.96)a 3.31 (1.12)b

Provinces 1.23 (0.48)a 1.43 (0.85)b 2.08 (1.22)a,b 2.80 (1.50)a,b

Water boards 1.54 (0.78)a,b 1.91 (1.07)a,b 3.06 (1.25)a 3.56 (1.23)b

Significant differences are indicated with a, b P < 0.01.
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causes can be mentioned in this context. First, they have to deal with environmental permits 
that are especially focused on their situation. The imposed emission criteria and required 
environmental measures in the permits might be a cause for debate with lower government. 
For example, a firm might want to relax demands on noise reduction or waste water disposal. 
By contrast, micro and small firms will be confronted with generic environmental regulation, 
such as on emission of noise and smell. Second, medium-sized and large firms are expected to 
have more power to influence government. The interviews indicated, for instance, that these 
firms generally have good insight into environmental policy developments at the sector and the 
EU level. Furthermore, medium-sized and large firms might contribute to other governmental 
interests, such as local employment and industrial growth, which could contribute to a less 
hierarchical relationship with lower governmental bodies.

Table 7.9 further demonstrates that the perceived level of congruence of governmental policy 
and own business goals is rather low. As expected, the lowest values are measured in the micro 
and small firms, because they want to focus on their core business (e.g. meat processing and 
baking bread). As stated in Section 6.2.1, several interviewees said that lower government 
stresses environmental issues that are of minor importance to them. This might be an important 
reason for a lack of congruence of governmental policy with business goals.

Table 7.9. Different aspects of the governmental relationship (1 = I completely disagree; 5 = I 
completely agree).

Micro 
(N=196)

Small 
(N=177)

Medium-sized 
(N=81)

Large 
(N=26)

Quality of information provided

Consistency of info. on permits 2.53 (1.18) 2.56 (1.05) 2.80 (0.99) 2.96 (1.02)

Clear environmental policy 2.76 (1.07) 2.71 (1.00)c 3.04 (0.91) 3.24 (1.05)c

Relevancy as information source

Visit of governmental civil servant 2.83 (1.13) 3.15 (0.97) 3.11 (0.93) 2.68 (1.03)

Visit to governmental civil servant 2.48 (1.07) 2.60 (0.97) 2.48 (0.95) 2.70 (0.92)

Fixed contact person 2.38 (1.10)c,d 2.85 (1.08)c 2.86 (0.91)d 2.83 (0.96)

Equality and dialogue

Enough say in environmental policy 2.10 (1.01)c 2.21 (0.95) 2.35 (0.92) 2.64 (0.81)c

Open dialogue on policy goals 2.24 (1.01)a,b 2.59 (1.08)a,b 3.14 (1.00)a 3.58 (0.81)b

Informal commun. on policy goals 2.42 (0.94)a 2.57 (1.09)b 3.03 (0.91)a,b 3.76 (0.72)a,b

Perceived congruence

Contribution to business goals 2.52 (0.96)c 2.68 (0.91) 2.82 (0.77)c 2.84 (0.80)

Significant differences are indicated with a, b P < 0.01; c, d P < 0.10.
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Table 7.10 demonstrates that the frequency of contacts to settle agreements on environmental 
issues in the chain between CEOs and different department managers is in general lower than 
once a year. Overall, the large firms indicate a higher frequency of contacts. The highest value 
is found for exchanges between the quality assurance departments, which can be explained 
by the fact that environmental issues may be agreed in line with food quality and safety issues 
(e.g. on the use of pesticides and chemicals). To follow up on this, it is interesting to explore 
the extent to which environmental cooperation is carried out.

Table 7.11 shows that the large compared to medium-sized firms pay less attention to 
environmental cooperation with buyers and suppliers, although no significant differences are 
found. One reason for this could be that they impose environmental requirements rather 
than search for environmental cooperation. Interestingly, no clear priority for sharing activities 
upstream or downstream the chain emerges from Table 7.11. Cooperation with buyers is only 
slightly more frequently carried out than cooperation with buyers. Overall, the figures show 
relatively low values. It might imply that environmental cooperation is typically taking place 
on an ad-hoc basis.

Table 7.12 shows that the small, medium-sized, and large firms reported significantly more 
frequently on the presence of a chain captain (e.g. large buyer or supplier) than the micro 
firms. This result is surprising to the extent that it was expected that large firms would act 
as a chain captain themselves rather than benefit from chain captain’s assistance. However, a 
respondent from a large dairy processor (firm 4 in Table 6.1) indicates considering the firm to 
act as a chain captain as well: We have substantively improved our energy efficiency over the past 
few years, which makes any further improvement hard to achieve. Yet, the government still focuses 

Table 7.10. Frequency of contacts to arrange agreements on environmental issues with buyers and/or 
suppliers (1 = never, 2 = yearly, 3 = twice a year, 4 = four times a year, 5 = monthly).

Micro 
(N=196)

Small 
(N=177)

Medium-sized 
(N=81)

Large 
(N=26)

CEO/CEO 1.09 (0.45) 1.23 (0.71) 1.29 (0.72) 1.17 (0.48)

Purchasing/sales upstream 1.10 (0.48)a,b,c 1.33 (0.84)c 1.54 (1.01)a 1.88 (1.03)b

Sales/purchasing downstream 1.09 (0.50)a,b 1.25 (0.79)e 1.41 (0.81)a 1.62 (0.94)b,d

Marketing/marketing 1.06 (0.41)e 1.12 (0.51) 1.20 (0.50) 1.38 (0.82)d

R&D/R&D 1.09 (0.52)a,e 1.17 (0.66)b 1.31 (0.67)c,e 1.71 (1.00)a,b,c

Production/production 1.08 (0.52)a,e 1.21 (0.71)b 1.23 (0.62)c,e 1.33 (0.76)a,b,c

Logistics/logistics 1.07 (0.36)a,c,e 1.23 (0.75)e 1.35 (0.68)a 1.42 (0.78)c

Quality assurance/quality assurance 1.16 (0.68)a,c,e 1.41 (1.02)d,e 1.50 (0.91)c 1.92 (1.32)a,d

Significant differences are indicated with a, b P < 0.01; c, d P < 0.05; e P < 0.10
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on energy reduction in our chain and, therefore, we are extending our attention towards suppliers 
to help them increase their energy efficiency as well.

The importance of branch-organizations to enhance information exchange in the sector is 
clearly indicated during the interviews. From the survey results, it appears that medium-sized 
and large compared to micro and small firms perceive more frequently support from a branch-
organization (P<0.05). Although this result might partly depend on the availability of branch-
organizations in the different sectors (see also Section 3.3.3, Box 3.4), firms not necessarily join 
a branch-organization, for instance, when it is perceived to lack effectiveness, such as indicated 
by the slaughterhouses interviewed (firm 7 and 8 in Table 6.1).

The level of participation in environmental covenants is investigated (see Table 7.12). A 
relatively large and significant difference is observed between the micro and small firms 
versus the medium-sized and large firms. A further distinction was made between firms that 
participated in one versus two or more covenants. Table 7.12 shows that the majority of large 

Table 7.11. Level of environmental cooperation with buyers and suppliers (1 = Not at all; 5 = Very 
much).

Micro 
(N=196)

Small 
(N=177)

Medium-sized 
(N=81)

Large 
(N=26)

Buyers (upstream) 2.79 (1.26) 2.89 (1.16) 3.08 (1.10) 2.76 (1.17)

Suppliers (downstream) 2.74 (1.23) 2.80 (1.18) 2.88 (1.07) 2.72 (1.24)

Table 7.12. Presence of a supportive intermediary and participation in covenants (%).

Micro 
(N=196)

Small 
(N=177)

Medium-sized 
(N=81)

Large 
(N=26)

Chain captain that provides help for 

environ. issues

19 — 28 35 31

Branch-org. that provides help for 

environ. issues

29 — 42 — 58 62

Participation in environmental covenants 46 52 — 84 81

One covenant only 43 39 52 — 27

Two or more 3 — 13 — 32 — 54

Differences between succeeding size categories are indicated by — (P < 0.05).
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firms participates in two or more covenants: the Packaging Covenant is most frequently 
mentioned, followed by the Long-Term Agreement Energy.

7.3.3 Correlations and mean values

Spearman rank correlations and mean values are given for the micro and small firms in Table 
7.13 and for the medium-sized and large firms in Table 7.14. As expected, the mean values 
show that environmental management capabilities (variable no. 1) are more developed in 
the medium-sized and large compared to micro and small firms (expressed on a 0-5 point 
scale). In line with the previous results, the micro and small firms pay very limited attention 
to the development of environmental management capabilities. Looking at the correlations, 
it can be noted that all coefficients are below 0.80, which indicates that no problems will be 
encountered in the regression analyses because of multi-collinearity (see Section 7.3.5). When 
comparing the results for the micro and small versus the medium-sized and large firms, the 
following three observations can be made.

First, the availability of a sufficient environmental budget (variable no. 4) shows the strongest 
significant correlation with the level of environmental capabilities in both the micro and 
small as well as medium-sized and large firms. It stresses the importance of financial resources 
in paying attention to the environment, not only in the smaller enterprises, but also in the 
larger firms.

Second, the contact frequency with lower government (variable no. 5) is strongly and 
significantly associated with the availability of environmental capabilities. Notably, the 
correlation is far stronger than that found between the governmental impact (variable no. 12) 
and the level of environmental management capabilities, which even appears non-significant in 
the medium-sized and large firms. This can be understood from the fact that all firms perceive 
the impact from government as being rather strong (see Table 7.7).

Third, the contact frequency with lower government (variable no. 5) seems to have different 
implications for the evaluation of the relationship with lower government in the micro and 
small firms versus medium-sized and large firms. In the micro and small firms, it is positively 
related to all other aspects of the relationship with government (variable no. 6 till 9), although 
not always significantly. Interestingly though, several of these aspects were negatively associated 
with the contact frequency in the medium-sized and large firms (variable no. 6, 7, and 9). 
Although not all of these correlations appear significant, it might indicate that the medium-
sized and large firms perceive less benefit (e.g. help and support) from lower government than 
micro and small firms.
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7.3.4 Regression analyses

Table 7.15 shows the results of the regression analysis for micro and small firms. It was decided 
to perform a binary logistic regression (see Section 5.6). A distinction is made between firms 
that implemented none (65% of the micro and small firms) versus one or more elements of 
the environmental management capabilities (35%). The estimates (see footnote of Table 7.18) 
indicate the direction of the relationship between the variables in terms of odds-ratios: values 
between 0 and 1 refer to a negative association, while values greater than 1 to a positive 
relationship. The bottom of the table provides information on the model fit and the model 
significance. All models were significant and the values of the Nagelkerke pseudo R2 indicate 
sufficient predictive power.

The first model includes the control variables: it shows that company size, pollution level, 
and the availability of a sufficient environmental budget are all significant and positive 
predictors.

The second model concentrates on the aspects of the relationship with lower government. In 
line with the results of the correlation matrices, it appears that the frequency of contacts is 
the most important and only significant predictor, in addition to company size and pollution 
level. Remarkably, the frequency of contacts turns out to be a substitute, in strictly statistical 
terms, for the importance of the environmental budget. This might imply that the contacts 
with lower government help overcome problems of a limited financial budget, directly via 
environmental subsidies and/or indirectly via providing environmental information on how 
to deal with environmental regulations.

The third, fourth, and fifth models concentrate on chain actors, network actors, and societal 
groups, respectively. However, none of the variables measuring their impact appears to be 
significant. It may reflect, in general, a lack of environmental interests among stakeholders 
from the business network, other than government.

The final model includes all significant predictors found in the other models, which is, in fact, 
only the frequency of contact with lower government. It turns out to be a significant predictor. 
Interestingly, the environmental budget has become significant as well, although of minor 
importance (P<0.10).

Table 7.16 shows the results of the linear regression analysis for the medium-sized and large 
firms. Standardized regression coefficients are displayed (ranging between 0 and 1). The 
adjusted R2 is sufficiently high for all models, which are all significant as well. A Kolmogorov-
Smirnov test on the standardized residuals was carried out to statistically check their 
distribution. Both the test and a visual check indicate no significant deviations from a normal 
distribution, which is satisfactory. Furthermore, all VIF values are checked (not included in 
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Table 7.15. Binary logistic regression on the availability of environmental management capabilities in 
micro and small firms (N = 195)1.

1 2 3 4 5 Final

1. Control variables

Log(size) 15.6** 13.0** 14.2** 16.7** 16.5** 15.5**

Pollution level 1.91** 18.1* 1.88** 1.95** 1.79** 1.71*

Environmental budget 1.66** 1.30 1.55* 1.69** 1.60* 1.45†

Dummy non-perishable food 0.57 0.71 0.70 0.57 0.54 0.76

2. Government

Influence of government 1.29

Frequency of contacts 2.91** 3.12**

Quality of information 0.86

Importance as info source 0.93

Equality and dialogue 1.02

Contribution to own goals 1.13

Dummy participation in one 

covenant only

0.23

Dummy two or more covenants 0.01

3. Chain actors

Influence buyers 1.28

Influence suppliers 0.72

Frequency of contacts 1.66

Cooperation buyers/suppliers 1.21

Influence of competitors 1.66

4. Network actors

Dummy supportive branch-org. 0.83

Dummy supportive chain 

captain

0.01

5. Societal groups

Influence local inhabitants 1.07

Influence environmental org. 1.16

Pseudo R2 0.33 0.43 0.39 0.34 0.34 0.39

χ2 54.4 73.3 65.6 55.2 55.5 66.3

p 0.00 0.00 0.00 0.00 0.00 0.00

** P < 0.01; * P < 0.05; † P < 0.10.
1 Standardized estimates (exp. β) are displayed; a significant constant term is included in all models.
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Table 7.16. Linear regression analysis on the availability of environmental management capabilities in 
medium-sized and large firms (N = 86)1.

1 2 3 4 5 Final

1. Control variables

Log(size) 0.18† 0.11 0.17† 0.18* 0.18† 0.15†

Pollution level 0.27** 0.11 0.16 0.23* 0.17† 0.12

Environmental budget 0.39** 0.39** 0.40** 0.40** 0.35** 0.36**

Dummy non-perishable food 0.10 0.10 0.13 0.10 0.09 0.06

2. Government

Influence of government -0.01

Frequency of contacts 0.30** 0.28**

Quality of information -0.06

Importance as info source 0.07

Equality and dialogue 0.04

Contribution to own goals 0.10

Dummy participation in one 

covenant only

0.19

Dummy two or more covenants 0.17

3. Chain actors

Influence buyers -0.06

Influence suppliers 0.13

Frequency of contacts 0.11

Cooperation buyers/suppliers 0.22* 0.21*

Influence of competitors -0.02

4. Network actors

Dummy supportive branch-org. 0.08

Dummy supportive chain captain 0.11

5. Societal groups

Influence local inhabitants 0.16

Influence environmental org. 0.12

R2 0.37 0.48 0.44 0.39 0.41 0.48

Adj. R2 0.34 0.39 0.37 0.35 0.37 0.44

F 11.9 5.6 6.5 8.5 9.1 12.2

df 85 73 76 79 79 79

p 0.00 0.00 0.00 0.00 0.00 0.00

∆Adj. R2 - +0.05 +0.03 +0.01 +0.03 +0.10

∆F - 1.9† 1.8 1.6 2.7† 8.4**

K-S test on std. residuals 0.38 0.99 0.96 0.79 0.89 0.84

** P < 0.01; * P < 0.05; † P < 0.10.
1 Standardized regression coefficients are displayed; a significant constant term is included in all models.
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the table): they turned out to be below the upper threshold value of 10 so no multi-collinearity 
problems are encountered.

The focus of the different models is similar to the previous regression analysis for the micro and 
small firms. The first model shows that company size, pollution level, and the environmental 
budget are the significant control variables.

The second model shows that the contact frequency with lower government is the only 
significant predictor, in addition to environmental budget as a control variable. The fact 
that both these variables appear significant might indicate that contact with government, in 
contrast to the micro and small firms, does not help overcome limitations with respect to 
financial resources.

The third model evaluates the impact of chain actors. It appears that environmental 
cooperation with buyers and/or suppliers contributes significantly to the model. This is in 
line with the interviews, since it showed that several firms cooperate with buyers and suppliers 
to reduce environmental impacts, mainly related to obligations following from the Packaging 
Covenant.

The fourth and the fifth model evaluate the impact of network actors and societal groups, 
respectively. However, only the control variables turn out to be significant predictors in both 
models.

The final model comprises the significant predictors of the previous models. It shows that the 
contact frequency with lower government and environmental cooperation with buyers and/or 
suppliers are significant. Also company size and environmental budget appear to be significant, 
although the latter is of minor significance. The final model explains 44% of the variance in 
the adoption of environmental management capabilities.

7.4 Analysis of the 2005 survey data

This section presents the results of the second survey carried out. The data are gathered in 2005 
from medium-sized and large Dutch food and beverage firms.

7.4.1 Environmental management capabilities and pollution

Table 7.17 shows the extent to which the medium-sized and large firms pay attention to 
environmental management capabilities. It shows that the large compared to the medium-
sized firms have implemented more elements of the environmental management capabilities, 
although the differences are not always significant. The lowest values are found for the chain 
and cradle-to-cradle capabilities (no. 11 till 13). Notably though, the adoption has increased 
especially in the large firms compared to 2002. Section 7.5 elaborates in more detail on the 
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longitudinal changes. In total, 12 firms were ISO14001 certified, including 2 from the meat, 
5 from the vegetables and fruit, 1 from the dairy, 3 from the beverage sector and 1 processor 
from the category ‘other’. Looking at the sector level in the first four cases, it equals 10%, 45%, 
10%, and 38% of the firms, respectively. While it might indicate that the vegetables and fruit 
processors are more eager to get certified, the percentages should be interpreted carefully, since 
they are based on a limited number of firms only. Moreover, it might have been that certified 
firms were more willing to participate to show their environmental excellence: it appears that 
the availability of all items listed in Table 7.17 is significantly higher in the certified compared 
to the non-certified firms (P<0.01). However, two exceptions should be mentioned, namely 
the implementation of an environmental database (40% for certified versus 50% for non-
certified firms) as well as environmental information collection for exchanges with buyers and/
or suppliers (14% versus 17%). The first is surprising to the extent that a database is important 
to keep environmental records. It might be that the firms integrate environmental records in 
existing databases rather than establish a separate environmental database. Several interviewees 
indicated, for instance, that they aim to increase attention for the environment by including 
environmental issues in existing working routines for food quality and safety systems. The 

Table 7.17. Percentage of firms (%) implementing environmental management capabilities in the 
medium-sized and large firms in 2005 (N=100).

Medium-sized 
(N=79)

Large 
(N=21)

Strategic capabilities

1. Formulation of an environmental strategy 56 76 †

2. Formulation of an environmental action program 38 62 *

Operational capabilities

3. Info. collection to check environmental emissions 71 86

4. Regular checks on environmental impact 49 91 **

5. Internal environmental information processing 57 81 *

6. Info. collection to evaluate environmental measures 52 76 *

7. Info. collection for internal environmental care 70 81

8. Environmental audit 50 71 †

9. Environmental database 43 57

10. Environmental training of employees 43 48

Chain and cradle-to-cradle capabilities

11. Info. collection for chain-oriented environ. care 20 33

12. Info. collection to exchange with buyers/suppliers 9 33 **

13. Info. collection for environ. product (re)design 9 14

** P < 0.01; * P < 0.05; † P < 0.10.
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second exception, the fact that the ISO14001-certified firms do not carry out more frequently 
environmental information exchanges with other actors downwards and upwards in the chain, 
can be understood from the fact that the ISO14001 environmental management system is 
basically internally oriented. It is interesting, though, to note that the certified firms do pay 
significantly more attention to information collection for chain-oriented environmental care 
and environmentally responsible product (re)design. These two activities can be interrelated, 
since changes in products may have implications at the chain level.

Figure 7.2 shows the extent to which firms are dealing with different environmental issues. It 
demonstrates, as in 2002, that noise, water pollution, smell, and waste production are the most 
important topics. The level of environmental pollution is therefore calculated as the mean 
value of these four issues.

7.4.2 Firm and business network characteristics

Table 7.18 shows the mean values on firm strategy, enabling environmental capabilities as well 
as environmental image and environmental marketing. It shows that the large compared to 
medium-sized firms can be more clearly associated with a prospector strategy, since they attach 
significantly higher managerial importance to being the first to introduce new products. The 
third proposition suggests that a proactive attitude to being the first to launch new products 
implies that the firm is also more eager to pay attention to the environment. Looking at the 
empirical data, this association is found with respect to environmentally responsible product 
(re)design, see Figure 7.3.

1 2 3 4 5

Soil pollution

Noise

Water pollution

Smell

Air pollution

Hazardous substances

Waste production

Figure 7.2. Environmental pollution impacts (1=Not important; 5=Very important).
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Figure 7.3 illustrates that firms with a stronger prospector orientation pay relatively more 
attention to their product (re)design from an environmental point of view. This can be 
understood from their wish to differentiate from competitors. Examples of environmental 
issues that might be relevant in this context are re-usable packaging and environmentally 
friendly produced raw materials and manufacturing processes. No clear relationship is 
found between a prospector strategy and other elements of the environmental management 
capabilities.

Table 7.18. Firm strategy, enabling environmental capabilities, image and marketing (5-point Likert 
scales: higher values represent a more positive assessment; N=100).

Medium-sized 
(N=79)

Large 
(N=21)

Prospector firm

Our firm wants to be first to introduce new products 3.43 (1.24) 4.05 (1.15) *

Customers constantly ask for new products 3.40 (0.96) 3.60 (0.94)

Top-management commitment

The board is actively involved in environ. management issues 3.77 (0.89) 3.80 (1.15)

Influence of environmental manager

On strategic environmental issues 3.57 (0.96) 4.10 (0.68) *

On operational environmental issues 3.95 (0.68) 4.24 (0.83) †

Environmental communication

Organizational culture that stimulates sharing of environ. 

ideas

3.44 (0.83) 3.90 (0.89) *

Environ. issues can be adequately comm. to higher 

management

3.85 (0.89) 4.10 (0.94)

Environmental information is shared among employees 3.35 (1.07) 3.57 (1.03)

Involvement of different departments

Different departments are involved in environ. decision-

making

3.16 (1.16) 3.70 (1.03) †

Environmental problems are collectively dealt with 3.95 (0.95) 4.38 (0.67) †

Integration of environ. issues in other management systems

Quality Management 3.73 (1.23) 4.15 (1.18) †

Human Resource Management (HRM) 3.41 (1.16) 3.65 (1.42)

Image and marketing1

Environmentally friendly image 2.57 (1.12) 3.42 (1.12) **

Environmental marketing opportunities 1.70 (0.92) 2.35 (1.09) **

** P < 0.01; * P < 0.05; † P < 0.10.
1 The total number of observations is relatively low: image (N = 86) and marketing (N = 85).
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Looking at the other variables in Table 7.18, it can be concluded that the environmental 
commitment of top management is rather positively evaluated. It suggests sufficiently high 
environmental awareness at the strategic level. Furthermore, it appears that the environmental 
manager has a relatively strong perceived impact on strategic and operational environmental 
activities, even significantly stronger in the large compared to the medium-sized firms. 
Rather high mean values are also found for the variables measuring internal environmental 
communication and the involvement of different departments.

Table 7.18 shows that the large compared to medium-sized firms turn out to integrate 
environmental issues more frequently in food quality and safety, as well as human resource 
management. They also indicate experiencing more benefits from their attention for the 
environment in terms of environmentally friendly image enhancement and marketing 
opportunities (P<0.01). This might be related to the fact that they attract more stakeholder 
interests, which have to be taken care of.
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Figure 7.3. Attention for environmental product (re)design (%) in firms with different levels of 
prospector orientations.
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Table 7.19 shows that the large compared to the medium-sized firms perceive stronger impacts 
from their business network, although the differences are not significant for all stakeholders. 
The highest level of impact is measured for the national and lower government, while the EU 
appears to have a strong influence on the large firms in particular. This might be related to the 
fact that they are, in general, well informed about changes in EU regulations, which feeds the 
awareness of proposed or future environmental changes in European regulations. Looking 
at the other stakeholders, it turns out that branch-organizations have a high level of impact. 
This can be understood from their intermediary position between government and the firms, 
as well as their role in environmental information exchange between firms. In line with the 
interviews, Table 7.19 demonstrates that the perceived impact from the chain and network 
stakeholders is relatively low. Looking at the societal groups, local inhabitants appear to have a 
stronger impact than environmental organizations. This was also indicated by the interviewees 
(see Section 6.2.3). Furthermore, employees have a stronger influence in the large compared 
to the medium-sized firms, which might be due to an organizational culture that stimulates 
sharing environmental ideas and more frequent involvement of different departments in 
environmental issues. Longitudinal changes in the business network impact are discussed in 
Section 7.5.

Table 7.19. Business network impacts on environmental management (N=100).

Medium-sized (N=79) Large (N=21)

Government

EU 3.16 (0.95) 3.68 (0.75) †

National government 3.51 (0.83) 4.11 (0.66) **

Lower government 3.80 (0.95) 3.95 (0.61)

Chain and network

Branch-organization(s) 3.21 (0.96) 3.55 (0.83)

Buyers 2.80 (1.11) 3.25 (0.85) †

Suppliers 2.70 (1.07) 2.75 (0.91)

Consumers 2.56 (1.11) 2.86 (0.96)

Banks/insurers 2.57 (1.15) 2.70 (0.87)

Competitors 2.11 (0.92) 2.60 (1.05) †

Societal groups

Local inhabitants 3.29 (1.12) 3.50 (0.89)

Environmental organizations 2.49 (1.00) 3.05 (0.87) *

Internal factors

Employees 3.33 (0.86) 3.76 (0.77) †

** P < 0.01; * P < 0.05; † P < 0.10.
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7.4.3 Correlations and mean values

Table 7.20 presents the mean values and Spearman rank correlations. The grey area includes the 
different stakeholder impacts. The mean value on the adoption of environmental management 
capabilities (variable no. 1) is slightly higher in 2005 compared to 2002. The other mean 
values are in line with the previously discussed results. Overall, all correlations appear to be 
lower than 0.80, which implies that no problems will be encountered in the regression analysis 
because of multi-collinearity. The correlation matrix shows several interesting results.

First, increased impact of an environmental manager (variable no. 8) is significantly and 
positively correlated to internal environmental communication (variable no. 6) and the 
involvement of different departments in environmental issues (variable no. 7).

Second, there is a remarkably low correlation coefficient between a prospector strategy (variable 
no. 4) and the adoption of environmental management capabilities. This might be due to 
the fact that prospector firms are particularly interested in environmentally friendly product 
(re)design (see Figure 7.3). A significant and strong correlation between a prospector strategy 
and the environmental commitment of top-management (variable no. 5) underpins the fact 
that prospector firms are dedicated to paying attention to the environment. The significant 
correlation between a prospector strategy and environmental marketing opportunities (variable 
no. 27) can be related to the prospector firms aiming to differentiate their products.

Third, it appears that an environmentally friendly image (variable no. 26) is significantly and 
strongly correlated to the availability of environmental management capabilities. This implies 
that an improved environmental reputation can be an important driver for paying attention 
to the environment. The fact that environmental marketing opportunities (variable no. 27) 
show a weaker correlation with the adoption of environmental management capabilities could 
be due to the limited environmental interests of buyers, as was indicated during the interviews 
(see Section 6.2.2).

Fourth, although a low average level of impact from banks and insurance firms (variable no. 
24) is measured (see Table 7.19), their impact appears to be significantly correlated to the 
availability of environmental management capabilities. Interestingly, the impact of banks and 
insurance firms is significantly correlated with the perceived influence of competitors, branch-
organizations, the EU, consumers, and local residents (variable no. 16, 17, 18, 22, and 23, 
respectively). It might mean that the environmental interests of bank and insurance firms 
increases with the attention paid to the environment in the business network as a whole.

Fifth, a remarkably negative relationship between the perceived impact of suppliers (variable 
no. 14) and the availability of environmental management capabilities exists (although 
not significant). This might be related to the fact that suppliers can hinder the supply of 
environmentally friendly raw materials. Furthermore, it might be difficult to make agreements 
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with suppliers on environmental issues. Referring forward to the cluster analysis, however, it 
should be emphasized that this conclusion is rather premature. The cluster analysis in Section 
7.4.5 demonstrates that the negative influence can be related to strong pressure from suppliers 
exerted on a specific group of firms that are (still) lagging behind in the development of 
environmental management capabilities.

7.4.4 Regression analyses

Table 7.21 includes the results of the regression analyses. The adjusted R2 shows a sufficient 
predictive power of all models, which are all significant as well. The standardized residuals were 
visually checked: no problems because of non-normality are encountered. This is supported by 
the non-significant outcomes of the Komogorov-Smirnov test. The VIF values were assessed 
and they appeared to be lower than the upper threshold of 10. This indicates that no multi-
collinearity problems exist in the models.

The first model in Table 7.21 includes the control variables, which are all significant.

The second model concentrates on firm strategy. In addition to the control variables, the 
influence of the environmental manager is significant (P<0.05). An interaction term with 
company size did not turn out significant, which suggests that its importance is not dependent 
on company size (see footnote of Table 7.21). In line with the correlation matrix, no significant 
result is found for a prospector strategy.

The third model deals with enabling environmental capabilities. Environmental communication 
and the involvement of different departments contribute significantly to this model. It was 
also statistically tested whether the importance of environmental communication and the 
involvement of different departments would be more important in the larger firms using an 
interaction term with company size (see footnote of Table 7.24). No significant result is found 
though. No significant result is found for the integration of environmental issues in existing 
food quality and safety systems and/or human resource management either. Beforehand it 
was argued that overly tight integration could hinder managerial flexibility in the different 
management areas (see Section 5.4.3). Since this would suggest a certain optimum in the level 
of integration, an inverse U-shaped distribution of the level of integration was included (see 
footnote of Table 7.24). However, no significant result is found.

The fourth model focuses on the influence of government. Participation in environmental 
covenants turns out significant. To check the most important environmental covenants, they 
are included as dummy variables as well. The Long-Term Agreement Energy (β=0.24; P<0.05), 
Energy Efficiency Benchmarking Covenant (β=0.16; P<0.10), and the Integral Environmental 
Task (β=0.21; P<0.05) contributed significantly to the model (see also Section 3.3.3, Box 
3.4 for background on the covenants). Remarkably, the Packaging Covenant did not appear 
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Table 7.21. Regression analyses on environmental management capabilities (N = 90)1.

1 2 3 4 5 6 Final

1. Control variables

Log(size) 0.34** 0.27** 0.20* 0.27** 0.32** 0.34** 0.18*

Pollution level 0.19* 0.16† 0.08 0.14 0.13 0.16 0.09

Dummy non-perishable food 0.24* 0.19* 0.22* 0.27** 0.18† 0.23* 0.17*

2. Firm strategy

Prospector -0.07

Top-management 

commitment

0.13

Infl. environmental manager2 0.26* 0.06

3. Enabling capabilities

Environmental 

communication2

0.19† 0.18†

Involvement departments2 0.24* 0.18†

Quality management 

integration3

0.13

HRM integration3 0.01

Infl. employees -0.00

4. Government

Influence EU -0.03

National government -0.02

Local government 0.08

Contribution to own goals 0.06

Number of covenants 0.34** 0.22*

5. Chain and network actors

Infl. buyers 0.06

Infl. suppliers -0.23* -0.24**

Cooperation buyers/suppliers 0.35** 0.09

Infl. of consumers -0.15

Infl. banks/insurance firms 0.29** 0.19*

Infl. competitors -0.12

Infl. branch-organizations 0.06

6. Societal groups

Infl. local inhabitants 0.09

Infl. environmental 

organizations

-0.04



130� Environmental management in the Dutch food and beverage industry

Chapter 7

significant, which might be related to the fact that 90% of the firms participated in it, which, 
in statistical terms, reduces variance.

The fifth model shows the influence of chain and network actors. Cooperation with buyers 
and/or suppliers and the impact of banks and insurance firms are significant variables. In line 
with the correlation matrix, it indicates that banks and insurance firms can have an important 
influence on firms to develop environmental management capabilities. Furthermore, a 
significant negative impact is found for suppliers, which is in concordance with the correlation 
results. It will be discussed in greater detail in Section 7.4.5.

The sixth model concentrates on societal groups: it shows no significant results for the impact 
of local inhabitants and environmental organizations on the availability of environmental 
management capabilities.

The final model includes all significant predictors of the previous models. It shows that 
environmental communication and the involvement of different departments in environmental 
issues are significant. The participation in covenants is a significant model parameter. The 
positive influence of banks and insurance firms as well as the negative impact of suppliers 
remain significant.

Table 7.21. Continued.

1 2 3 4 5 6 Final

R2 0.31 0.42 0.48 0.44 0.47 0.32 0.60

Adj. R2 0.29 0.38 0.43 0.38 0.41 0.28 0.55

F 12.9 9.9 9.3 7.8 7.1 7.8 11.8

df 86 83 81 81 79 84 79

p 0.00 0.00 0.00 0.00 0.00 0.00 0.00

∆Adj. R2 - +0.09 +0.14 +0.09 +0.12 -0.01 +0.26

∆F - (-) 5.1** 5.2** 3.6** 3.5** 0.4 8.1**

K-S test on std. residuals 0.41 0.78 0.81 0.70 0.97 0.39 0.53

** P < 0.01; * P < 0.05; † P < 0.10.
1 Standardized regression coefficients are displayed; a significant constant term is included in all 

models.
2 An additionally included interaction term with Log(size) did not appear significant.
3 An additionally included inverse U-shaped relationship did not appear significant.
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7.4.5 Cluster analysis

The significant determinants of the regression models in Table 7.21 were used as clustering 
variables (except for the control variables) in a hierarchical cluster analysis. Table 7.22 presents 
the final cluster centers. It shows an interesting breakdown of the sample into four groups 
of firms that can be characterized based on their level of environmental pollution and the 
development of environmental management capabilities.

The first cluster includes mainly medium-sized firms with a low urge to clean up (N = 20). 
This is concluded from the fact that they have the lowest level of pollution (variable no. 2), and 
(consequently) they also perceive a low level of business network impacts, including chain and 
network actors and societal groups in particular (variable no. 19 till 27). From this situation it 
follows logically that they give minor managerial priority to the development of environmental 
management capabilities (variable no. 3), other than required to act in conformance with 
environmental regulations.

The second (N = 20) and the third (N = 22) cluster consist of firms that have a medium level 
of environmental pollution. These two groups differ significantly from each other with respect 
to the level of adopted environmental management capabilities (see Table 7.22). The group 
with the lowest compared to the highest level of environmental management capabilities 
perceived a remarkably stronger impact from several chain actors, such as suppliers, buyers, 
and consumers (variable no. 14, 20, and 23). The environmental interest of these stakeholders 
downstream and upstream in the chain might be triggered by the lagging environmental 
management capabilities of the firms in the second cluster. Interestingly, the results indicate 
that the Board of Directors is committed to taking care of the environment (variable no. 
7). The lagging performance is then perhaps due to difficulties in translating the strategic 
environmental ambitions into practice. A reason for this could be the limited influence of the 
environmental manager compared to the firms in the third cluster (variable no. 8).

The fourth cluster comprises firms (N = 17) with the highest level of pollution. This contributes 
to the urge to clean up. Their size and the environmental pressure might also be the reason 
for strong business network impacts. It is interesting to note that they pay more attention to 
a prospector strategy compared to the other cluster groups, although the differences are not 
significant (variable no. 6). The firms in the fourth cluster might try to proactively satisfy 
the green wishes of their customers by environmentally friendly product (re)design (see also 
Figure 7.9). The perceived benefit of this strategy is reflected in significantly greater levels of 
perceived environmental image enhancement (variable no. 4) and marketing opportunities 
(variable no. 5) compared to the other cluster groups.

Referring back to the correlation matrix and regression analysis (Table 7.20 and 7.21), the 
negative relationship between perceived impact from suppliers and the level of environmental 
management capabilities can be associated with the second cluster group. The firms in the 
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Table 7.22. Final cluster centers (N = 90)1.

Cluster 1 
(N=20)

Cluster 2 
(N=31)

Cluster 3 
(N=22)

Cluster 4 
(N=17)

Pollution level Low Medium Medium High
Environ. capabilities Weak Weak Strong Strong

Control variables

1. Log(size) 2.00a,c — 2.17 2.21a 2.32c

2. Pollution level1 2.91c 3.26b 3.18 — 3.94b,c

Performance

3. Level of environ. capabilities 1.37a,b 1.77c — 3.01b 3.37a,c

4. Image enhancement 1.88a,c — 2.50b 2.57a — 3.79b,c

5. Marketing opportunities 1.47c 1.78b 1.48 — 2.71b,c

Firm strategy

6. Prospector firm 3.23 3.60 3.55 3.76

7. Top-management comm. 3.10c — 3.77b 3.59 — 4.71b,c

8. Infl. environmental manager 3.25a,c 3.66b — 4.05a 4.35b,c

Enabling capabilities

9. Environ. communication2 2.87a,c — 3.51b 3.82a — 4.27b,c

10. Involvement diff. departments2 2.75a,c — 3.55b 3.80a — 4.50b,c

11. Integr. in quality management 3.25c 3.71b 3.91 — 4.53b,c

12. Integr. in HRM 3.05 3.55 3.36 3.88

13. Infl. employees 2.90c — 3.61 3.41 3.71c

Government

14. Infl. EU 2.95c 3.23b 3.00 — 3.76b,c

15. Infl. national government 3.25c 3.55b 3.55 — 4.12b,c

16. Infl. local government 3.75 3.55b 3.86 4.29b

17. Contribution to business goals 2.55 — 2.94b 2.68 — 3.24b

18. Number of covenants2 1.20a,c 1.42b — 1.91a 2.35b,c

Chain actors

19. Infl. suppliers2 2.00c — 3.45 — 1.64 — 3.35c

20. Infl. buyers 2.95 2.97 — 2.36 — 3.06

21. Cooperation buyers/suppliers 2.00a,c — 2.89b 2.59a — 3.50b,c

22. Infl. competitors 1.95c 2.23 1.91 — 2.71c

23. Infl. consumers 2.45c 2.90 — 1.86 — 3.18c

Network actors

24. Infl. branch-organizations 3.05c 3.13b 3.14 — 3.76b,c

25. Infl. banks/insurance firms2 1.80a,c — 2.45b 2.82a 3.41b,c

Societal groups

26. Infl. local inhabitants 2.60a,c — 3.35 3.50a 3.53c

27. Infl. environmental organizations 2.15 2.68 2.45 2.82

1 Significant differences between categories are indicated with — and corresponding letters (P < 0.05).
2 Clustering variables.
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second cluster perceive great pressure from suppliers to clean up, while their environmental 
management performance is lagging. Table 7.23 shows the distribution of the different food 
and beverage sectors over the four cluster groups. It appears that the first cluster group with 
a low environmental impact consists of many medium-sized meat processors and bakery 
factories. Furthermore, the groups with a medium level of environmental impact have an 
equal percentage of meat processors, but the group with weak environmental management 
capabilities (cluster 2) is dominated by bakery factories (39%). Lastly, the group of firms with a 
high level of environmental impact (cluster 4) comprises firms from different sectors, including 
meat, bakery, vegetables and fruit, and dairy. Taking a closer look at the bakery sector (N = 
26), it appears that 50% of the firms belongs to cluster 2. Furthermore, 29% of the bakery 
factories is included in cluster 1, 8% in cluster 3, and 13% in cluster 4.

7.5 Longitudinal analysis

This section presents the results of the longitudinal analysis of the medium-sized and large 
firms that participated in 2002 and/or 2005.

7.5.1 Baseline statistics

Figure 7.4 shows small increases in the perceived importance of different environmental issues 
from 2002 to 2005. Significant differences are found for soil pollution (P<0.05), emissions 

Table 7.23. Distribution of sectors over the cluster groups.

Cluster 1 
(N=20)

Cluster 2 
(N=31)

Cluster 3 
(N=22)

Cluster 4 
(N=17)

Pollution level Low Medium Medium High

Environ. capabilities Weak Weak Strong Strong

Meat 25% 23% 23% 12%

Bakery 35% 39% 9% 18%

Vegetables and fruit 10% 10% 5% 18%

Animal feed - 3% 9% -

Beverages 10% 7% 5% 6%

Dairy 5% 10% 14% 12%

Grain mill products - 3% 9% 12%

Other 15% 5% 26% 22%

Total 100% 100% 100% 100%
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to air (P<0.01), and the release of hazardous substances (P<0.01). This might reflect an 
increased pressure on the environment, although the differences could also be due to increased 
environmental awareness. Several interviewees indicated that managerial priority for taking 
care of the environment has increased in recent years due to legal environmental demands and 
environmental initiatives carried out by branch-organizations.

Table 7.24 shows the longitudinal changes in the adoption of environmental management 
capabilities. In particular, several elements of the operational capabilities, such as information 
collection to evaluate environmental measures (variable no. 6) and for internal environmental 
care (variable no. 7) are more frequently implemented in 2005 compared to 2002. This might 
be related to the increased significance of environmental issues needing to be dealt with. Table 
7.24 also indicates some rather remarkable decreases in elements of environmental management 
capabilities particularly in the medium-sized firms, which implemented significantly less 
frequent environmental audits in 2005 compared to 2002 (variable no. 8). Furthermore, it 
can be seen that the attention for chain and cradle-to-cradle capabilities increased in the large 
firms. While the differences are not significant, environmental information exchanges with 
buyers and/or suppliers and environmentally friendly product (re)design were carried out 
more often in 2005 than in 2002.

Table 7.25 shows that the average company size of the samples and the pollution level does not 
differ significantly between 2002 and 2005. In line with the previous findings, an increase in 
the adoption of environmental management capabilities is measured, although the differences 

1 2 3 4 5

Soil pollution

Noise

Water pollution

Smell

Air pollution

Hazardous substances

Waste production

2002 (N = 107)

2005 (N = 100)

Figure 7.4. Perceived importance of pollution impacts in 2002 and 2005 (5-point Likert scale: 1 = 
Not important at all; 5 = Very important).
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Table 7.24. The availability of environmental management capabilities in the medium-sized and large 
firms in 2002 and 2005.

Medium-sized Large

2002 
(N=81)

2005 
(N=79)

2002 
(N=26)

2005 
(N=21)

Strategic capabilities

1. Formulation of an environmental 

strategy

54 56 69 76

2. Formulation of an environmental 

action program

45 38 65 62

Operational capabilities

3. Info. collection to check 

environmental emissions

67 71 † 77 86

4. Regular checks on environmental 

impact

58 49 69 91 *

5. Internal environmental 

information processing

49 57 69 81

6. Info. collection to evaluate 

environmental measures

42 52 † 62 76

7. Info. collection for internal 

environmental care

59 70 * 59 81 *

8. Environmental audit 61 50 * 58 71

9. Environmental database 41 43 58 57

10. Environmental training of 

employees

33 43 † 46 48

Chain and cradle-to-cradle capabilities

11. Info. collection for chain-oriented 

environ. care

19 20 27 33

12. Info. collection to exchange with 

buyers/suppliers

11 9 23 33

13. Info. collection for environ. 

product (re)design

9 9 8 14

* P < 0.05; † P < 0.10.
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are not significant. Overall, the results shows higher levels of business network impacts in 
2005 compared to 2002. An exception is found for the governmental impact in the medium-
sized firms (see Table 7.25): it declined, although not significantly. It is also interesting to note 
that the contribution of governmental environmental policy goals to business goals hardly 
changed from 2002 to 2005. Looking at the chain actors, a significant increase in influence 
is found for the suppliers. This might reflect the growing interest of these stakeholders in 
environmental issues from a chain perspective, which is underpinned by increased levels of 
environmental cooperation with suppliers in 2005 compared to 2002 in both the medium-
sized and large (although the differences are not significant). It is interesting to note that 
the impact of competitors increased, as well, although only significantly in the large firms. 
Furthermore, a significant increase in impact is measured for environmental organizations.

Table 7.25. Firm characteristics and business network impacts.

Medium-sized Large

2002 
(N=81)

2005 
(N=79)

2002 
(N=26)

2005 
(N=21)

Control variables

Log(size) 2.04 (0.20) 2.03 (0.19) 2.61 (0.17) 2.69 (0.19)

Pollution level 3.23 (0.83) 3.20 (0.81) 3.25 (1.02) 3.71 (0.88)

Performance

Environ. management cap. 2.07 (1.31) 2.18 (1.32) 2.69 (1.39) 3.06 (1.14)

Government

Infl. (lower) government1 4.03 (0.75) 3.80 (0.95) 3.69 (0.93) 3.95 (0.61)

Contribution to business goals 2.82 (0.77) 2.79 (0.76) 2.84 (0.80) 2.90 (0.94)

Chain actors

Infl. buyers 2.66 (1.10) 2.80 (1.11) 2.96 (0.96) 3.25 (0.85)

Infl. suppliers 1.96 (0.72) 2.70 (1.07) ** 2.29 (0.96) 2.75 (0.91) †

Environ. cooperation buyers 3.08 (1.10) 2.50 (1.03) 2.76 (1.17) 2.80 (1.15)

Environ. cooperation suppliers 2.88 (1.07) 2.92 (1.06) 2.72 (1.24) 3.33 (1.20)

Inf. competitors 1.88 (0.85) 2.11 (0.92) 1.79 (0.51) 2.60 (1.05) **

Societal groups

Infl. local inhabitants 3.08 (1.12) 3.29 (1.12) 3.13 (0.95) 3.50 (0.89)

Infl. environ. organizations 2.16 (1.03) 2.49 (1.00) ** 2.17 (0.87) 3.05 (0.87) **

** P < 0.01; † P < 0.10.
1 The impact of lower government was taken in 2005.
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Table 7.26 demonstrates that fewer firms perceive environmental support from a branch-
organization in 2005 compared to 2002, which is significant for the medium-sized firms. At 
the same time, though, the number of firms that participated in public-private environmental 
voluntary agreements is significantly higher in 2005 compared to 2002.

7.5.2 Correlations and mean values

Table 7.27 shows the correlations coefficients and the mean values of the research variables 
for the total sample of medium-sized and large firms. In line with the previous results, 
firms perceive the strongest impact from government (variable no. 4) and local inhabitants 
(variable no. 10). The strongest correlations with the adoption of environmental management 
capabilities (variable no. 1) are found for company size (variable no. 2) and pollution level 
(variable no. 3). Also environmental cooperation with buyers and/or suppliers (variable no. 
8) and perceived influences from local inhabitants (variable no.10) are significantly correlated 
to the availability of environmental capabilities.

All correlations are below 0.80, which implies that no multi-collinearity problems are to be 
expected in the regression analysis.

7.5.3 Regression analysis

Table 7.28 shows the results of the linear regression analysis. All models are significant and 
the adjusted R2 indicates a sufficient predictive power. The distribution of the standardized 
residuals is visually evaluated and checked by a Kolmogorov-Smirnov (K-S) test, which both 

Table 7.26. Presence of a supportive branch-organization and participation in covenants (%).

Medium-sized Large

2002 
(N=81)

2005 
(N=79)

2002 
(N=26)

2005 
(N=21)

Branch-org. that provides help for 

environ. issues1

58 46 * 62 55

Participation in environmental covenants

One covenant only 52 44 27 24

Two or more covenants 32 52 ** 54 76 *

** P<0.01; * P<0.05.
1 In 2005, the influence of branch-organizations was used as a proxy for perceived environmental 

support: 1-2 = no supportive branch-organization; 3-5 = supportive branch-organization.
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indicate no significant deviations from a normal distribution. Multi-collinearity is checked 
by evaluating the VIF values. They were all below the upper threshold value of 10, which is 
satisfactory.

The first model includes the control variables. A dummy variable is used for the year of 
measurement. In contrast to the other variables, it does not contribute significantly to the 
model.

The second model concentrates on the governmental impact. The perceived influence from 
government turns out to contribute significantly to the model, although it is of minor 
importance (P<0.10). The participation in two or more environmental covenants is significant 
as well (P<0.01).

The third model focuses on the chain and network actors. Cooperation with buyers/suppliers 
appears to be a significant predictor. Furthermore, the dummy for the year of measurement 
is significant, although of minor importance (P<0.10). This result corresponds with the 
observed differences between the years in different stakeholder influences (see Table 7.25) 
and the presence of supportive branch-organizations (see Table 7.26).

The fourth model includes societal groups. It shows that the perceived influence of local 
inhabitants is a significant predictor.

Table 7.27. Spearman rank correlations and mean values (± standard deviation) (N=187).

Mean 
(S.D.)

1 2 3 4 5 6 7 8 9 10

1. Environ. manag. cap. 2.30 (1.31) X

2. Log(size) 2.18 (0.32) .36 X

3. Pollution level 3.27 (0.87) .36 .13 X

4. Infl. (lower) government 3.87 (0.85) .20 -.08 .23 X

5. Contribution to own goals 2.81 (0.79) .15 .01 .23 .08 X

6. Infl. buyers 2.78 (1.08) .16 .12 .19 -.01 .10 X

7. Infl. suppliers 2.38 (0.99) .05 .08 .21 .01 .18 .35 X

8. Coop. buyers/suppliers 2.85 (1.00) .29 .05 .34 -.02 .16 .33 .33 X

9. Infl. competitors 2.02 (0.90) .16 .10 .20 .14 .16 .44 .37 .32 X

10. Infl. local inhabitants 3.19 (1.08) .28 .02 .37 .31 -.00 .10 .10 .14 .22 X

11. Infl. environ. org. 2.32 (0.95) .24 .10 .23 .24 .25 .21 .30 .19 .41 .35

Significant correlations are indicated with Bold (P < 0.01) and Italic (P < 0.05).
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Table 7.28. Linear regression analysis on environmental management capabilities in the medium-sized 
and large firms (N =187)1.

1 2 3 4 Final

1. Control variables

Log(size) 0.29** 0.25** 0.28** 0.29** 0.25**

Pollution level 0.33** 0.24** 0.26** 0.25** 0.17**

Dummy non-perishable food 0.17** 0.18* 0.18* 0.15* 0.18*

Dummy year 0.06 0.01 0.12† 0.02 0.03

2. Government

Influence (lower) government 0.12† 0.11

Contribution to own goals 0.03

Dummy participation in one 

covenant only

0.02

Dummy two or more covenants 0.27* 0.21**

3. Chain and network actors

Influence buyers 0.03

Influence suppliers -0.11

Cooperation buyers/suppliers 0.22** 0.16**

Competitors -0.01

Dummy supportive branch-

organization

0.09

4. Societal groups

Influence local inhabitants 0.15* 0.09

Environmental organizations 0.08

R2 0.27 0.35 0.33 0.30 0.38

Adj. R2 0.25 0.32 0.29 0.28 0.35

F 16.8 11.8 9.5 12.9 13.4

df 182 178 177 180 178

p 0.00 0.00 0.00 0.00 0.00

∆Adj. R2 - +0.07 +0.04 +0.03 +0.10

∆F - 5.2** 2.9* 4.0** 7.5**

K-S test on std. residuals 0.32 0.89 0.70 0.61 1.00

** P < 0.01; * P < 0.05; † P < 0.10.
1 Standardized regression coefficients; all models included a significant constant term.
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The final model includes the significant predictors of the previous models. It appears that the 
control variables contribute significantly to the final model, except for the year of measurement. 
It appears that both the participation in two or more environmental covenants and the level 
of environmental cooperation with buyers/suppliers are significant predictors for the level of 
environmental management capabilities.

7.6 Concluding remarks

This chapter discussed the empirical findings acquired from 492 Dutch food and beverage 
firms in 2002 (including 106 medium-sized and large firms) and 100 medium-sized and large 
Dutch food and beverage firms in 2005. A longitudinal analysis provided insight into the 
changes in the adoption of environmental management capabilities and perceived business 
network impacts from 2002 to 2005.

Table 7.29 shows the confrontation of the propositions with the empirical data. The results 
of the micro and small firms are evaluated first. No evidence is found to support the first 
proposition (P1), which suggests a positive effect of environmental covenants on the adoption 

Table 7.29. Empirical assessment of the propositions for the micro, small, medium-sized and large 
firms.

Focus of the proposition Micro and small Medium-sized and large

2002 2002 2005

(P1) Environmental voluntary agreements 0 0 +++

(P2) Contact intensity with lower government +++ +++ a

(P3) Environmental support from an 

intermediary

0 0 a

(P4) Pressure from chain actors + + +++

(P5) Prospector strategy and cradle-to-cradle 

capabilities 

a a ++

(P6) Top-management commitment a a +

(P7) Perceived impact of an environmental 

manager

a a ++

(P8) Horizontal and vertical communication a a +++

(P9) Availability of (other) care systems a a +

The following criteria are applied: +++ = significant according to the final regression model; ++ = 

significant according to a sub-model of the regression analysis or graph; + = significant according to 

the correlation analysis; 0 = no significant result found in the regression or correlation analysis.
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of environmental management capabilities. The second proposition (P2) is confirmed, since 
the contact frequency with lower government is a significant predictor in the final regression 
models (see Table 7.15 and 7.16). In addition, the correlation coefficients indicate that 
contacts with lower governmental agencies can contribute to gaining valuable environmental 
information (see Table 7.13). No significant results are found to support the third proposition 
(P3): the presence of a supportive intermediary (e.g. branch-organization or chain captain) 
does not appear significant in the regression analysis. The fourth proposition (P4) focuses 
on the perceived chain pressures. Although the regression analysis indicates no significant 
results for the impact felt from chain actors (e.g. buyers and suppliers), the impact of chain 
actors is significantly correlated to the adoption of environmental management capabilities 
(see Table 7.13).

Looking at the medium-sized and large firms, some differences are encountered between 2002 
and 2005 (see Table 7.29). Although no empirical evidence is found in 2002 to support the 
first proposition (P1), the regression analysis demonstrates a significant contribution of the 
participation in environmental covenants to the adoption of environmental management 
capabilities in 2005 (compare Table 7.16 and 7.21). The second proposition (P2) is confirmed, 
since the contact frequency with lower government appears to be a significant predictor for 
the attention paid to the environment (see Table 7.16). The third proposition (P3), which 
focuses on the role of intermediary organizations, is not confirmed by the survey data. In line 
with the fourth proposition (P4), suppliers appear a significant predictor for the adoption of 
environmental management capabilities in 2005 according to the regression analysis (see Table 
7.21). Although their impact turns out to be negative according to the regression analysis, the 
cluster analysis demonstrates that this result is related to strong pressure felt from suppliers, 
while the adoption of environmental management capabilities is (still) lagging behind 
(see Table 7.22). Furthermore, the cooperation with buyers and suppliers turns out to be a 
significant predictor for the availability of environmental management capabilities in 2002 
(see Table 7.16).

The fifth proposition (P5) refers to increased attention for cradle-to-cradle environmental 
capabilities in prospector firms. This assumption is confirmed by Figure 7.3, which 
demonstrates a positive relationship between a prospector strategy and environmental 
product (re)design. Furthermore, the cluster analysis reveals that the firms with the strongest 
developed environmental management capabilities are prospectors (although the differences 
with the other firms are not significant; see Table 7.22). It should be added, though, that 
no significant outcomes are found for a prospector strategy in the correlation matrix and 
regression analysis (see Table 7.20 and 7.21). This is probably due to the low number of 10 
prospector firms (see also Figure 7.3). Limited empirical evidence was found for the sixth 
proposition (P6): although top-management commitment is significantly and positively 
correlated to the adoption of environmental management capabilities, it is not significant 
in the regression analysis. In line with the seventh proposition (P7), a sub-model of the 
regression analysis confirms the importance of an environmental manager (see Table 7.21). 
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Besides, the cluster analysis indicates that the environmental manager has a stronger impact in 
firms with more developed environmental management capabilities as well (see Table 7.22). 
Internal environmental communication and the involvement of different departments turn 
out to be significant predictors in the final regression model, which is in accordance with 
proposition eight (P8). Finally, limited empirical evidence is found for proposition nine (P9), 
which proposes a positive effect of existing care systems on the development of environmental 
management capabilities. The correlation matrix shows significant results for the integration 
of environmental issues in both quality and human resource management systems (see 
Table 7.20). These variables do not, however, appear significantly in the regression analysis.
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This chapter discusses the empirical findings and draws conclusions. Section 8.1 elaborates on 
the adoption of environmental management capabilities in 2005 compared to 2002. Section 
8.2 focuses on the business network and the changes in stakeholder influences between 2002 
and 2005. Section 8.3 concentrates on firm strategy and Section 8.3 assesses the importance of 
enabling capabilities. Section 8.4 answers the central research question by evaluating the joint 
impact of the business network and firm characteristics on the adoption of environmental 
management capabilities. It focuses on the results of the cluster analysis, which resulted in 
four environmental profiles. Section 8.5 then evaluates the theoretical contributions of the 
present study and the methodological implications. Section 8.6 provides suggestions for 
further research. Section 8.7 discusses the managerial and policy implications.

8.1 Environmental management capabilities

The micro and small firms developed fewer environmental management capabilities than 
the medium-sized and large firms (see Table 7.5). This result is in line with previous studies 
that found minor interest small firms got environmental management (Hillary, 1999; Del 
Brío and Junquera, 2003; Hillary, 2004). This can be understood from the fact that they 
have, in general, a low environmental impact and, therefore, a low urge to pay attention to 
the environment. Moreover, micro and small firms are of a limited scale, which reduces the 
need to formally organize environmental activities. In the medium-sized and large firms, 
environmental management capabilities were more developed in 2005 compared to 2002 (see 
Table 7.24). In particular, the attention for operational aspects increased, which is reflected in 
the fact that more firms carried out regular checks on environmental impacts and information 
collection for internal environmental care. Control of own environmental performance is a 
prerequisite for being able to expand environmental attention beyond the firm (Lippmann, 
1999). Hence, the development of operational environmental management capabilities can 
be interpreted as conditional for future improvement of chain-oriented and cradle-to-cradle 
environmental capabilities. Whilst not significant, the adoption of these capabilities already 
slightly increased in large firms, since environmental information exchange with buyers and/
or suppliers increased from 2002 to 2005. The attention for environmentally responsible 
product (re)design also grew especially in prospector firms. ISO 14001-certified firms (12% 
of the firms in 2005) appeared to pay significantly more attention to strategic and operational 
environmental management capabilities than the other firms. Interestingly they also turned 
out to pay significantly more attention to environmental activities at the chain level and to 
environmental product (re)design. So, ISO14001 certification, although predominantly 
internally oriented, seems to support product stewardship at the chain level, as well. A pilot 
study for the Dutch chemical industry supports this finding (VNCI, 2003).
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8.2 Business network impacts

An increased impact of the business network is measured from 2002 to 2005, which is in 
accordance with a general observation of growing attention for the environment. The 
significance of banks and insurance firms in particular in the final regression model (see 
Table 7.21) is in line with recent debates on the role of financial institutions in stimulating 
industry to green their business14. There is clearly growing attention for environmental issues 
as part of the corporate social responsibility (CSR) strategy of banks and insurance firms, 
which are increasingly confronted with pressure from (inter)nationally organized societal 
groups who expose them for a lack of attention regarding social and environmental issues. 
For instance, the Friends of the Earth Netherlands recently showed that Dutch banks invest 
over twenty times more in projects that harm the climate, such as oil extraction and coal-fired 
power plants, than in projects for renewable energy (Milieudefensie, 2007). Box 8.1 includes 
the recommendations that were addressed.

A greater impact from chain actors and competitors is perceived in 2005 compared to 
2002 (see Table 7.25). This might imply that the attention for environmental issues in the 
business networks has extended from government and environmental organizations to 
include stakeholders that are of primary interest for attaining commercial business goals. In 
line with the premises of the natural resource based view (natural-RBV) this implies that 
firms have to increasingly address environmental issues to fulfill the demands of their primary 
stakeholders. This growing number of stakeholders with environmental concerns will create 
a new level playing field. The fact that environmental cooperation with suppliers increased in 
the large firms in particular, although not significantly (see Table 7.25), can be interpreted as 
an important condition on which to base chain-oriented and cradle-to-cradle environmental 
capabilities.

Also the perceived impact of environmental organizations turned out to be higher in 2005 
compared to 2002 (see Table 7.25). It might reflect the growing environmental concerns 
of society and also the increased success of environmental organizations in getting media 
attention for environmental concerns, such as the previously addressed initiative by the 
Friends of the Earth International (see Box 8.1). The present study confirms, however, that 
government is (still) the most dominant environmental stakeholder. This result is completely 
in line with previous studies (Braglia and Petroni, 2000; Madsen and Ulhøi, 2001). It can be 
explained by the fact that firms are legally obliged to comply with environmental regulations. 
However, the present study adds insight into the public-private relationship by showing the 
importance of public-private voluntary environmental agreements and the contact intensity 
with government. Table 8.1 assesses the propositions on the business network impact, which 
are discussed below.

14 NRC June 1 2007.
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P1	�The participation in environmental voluntary agreements will be positively related to the 
adoption of environmental management capabilities.

Table 8.1 shows that no empirical evidence is found for the first proposition (P1) in 
2002, while the interviews and the results of the survey in 2005 confirm the significance 
of participation in environmental voluntary agreements (or: covenants). The number of 
medium-sized and large firms involved in two or more covenants increased significantly 
from 2002 to 2005 (see Table 7.26). Several interviewees indicated that the participation in 
public-private environmental voluntary agreements is fruitful, since they get valuable feedback 
and it provides the opportunity to benchmark the environmental performance of the firm 

Box 8.1. Attention for environmental issues in investment portfolios.
The following recommendations were made by the Dutch Chapter of Friends of the Earth 

International based on their investigation of attention for climate issues in the investment 

portfolios of banks.

To banks:

Recognize, measure, and report your CO2 emissions that result from loans and investments;

Reduce investments in projects and firms that cause CO2 emissions.

To governments:

Establish a binding and uniform legal framework for banks to report on CO2 emissions that 

result from their loans and investments;

Establish a reporting point for socially unacceptable transactions where Non-Governmental 

Organizations (NGOs) and affected stakeholders can file complaints on what they see as socially 

unacceptable bank transactions;

Promote European legislation to ensure responsible investment practices by all European banks, 

thereby providing a level playing field.

To consumers:

Switch to a climate-conscious bank for your personal banking services;

Ask others to move to a climate-conscious bank;

Invest in sustainable energy funds and make use of “climate products” such as climate-friendly 

mortgages.

To civil society organizations:

Start talking to your organizations’ banks about integrating climate concerns in their loan and 

investment practices

Adapted from: Milieudefensie (2007).
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against others (see Table 6.2). Interestingly, though, several respondents regard environmental 
agreements as a weak form of enforced regulation. They expect that, if they did not participate, 
lower government would impose the environmental targets included in the covenants anyway. 
Furthermore, some respondents indicated that because of collective reporting in some sectors, 
there is a chance of groups of firms that lag behind in environmental performance, unfairly 
benefiting from other firms showing environmental excellence.

P2	�The contact intensity with lower government will be positively related to the adoption of 
environmental management capabilities.

Referring to the second proposition (P2), the correlation coefficients and regression models 
provide empirical evidence that the contact intensity with lower government is a significant 
predictor for the adoption of environmental management capabilities (see Table 7.13 till 7.16). 
Interestingly, contacts with government turn out to have different implications for the micro 
and small compared to the medium-sized and large firms. The correlation coefficients suggest 
that micro and small firms can benefit from governmental contacts by obtaining valuable 
information. By contrast, it is negatively correlated to the perceived quality of the provided 
environmental information by government in the case of medium-sized and large firms 
(although not significant, see Table 7.14). An explanation for this is found in the interviews, 
since a number of respondents stated that they seldom get new information from lower 
governmental officials but that they use them to discuss environmental permits and to try to 
adjust requirements to the specific situation of the firm (see Section 6.2.1). In this perspective, 
the contact intensity with lower government might reduce the chance of incongruence with 
the governmental environmental requirements and business priorities. Furthermore, it can 
be added that the interviewees of large firms felt that they acted as an important information 

Table 8.1. Confrontation of the propositions with the empirical findings on business network 
impacts.

Focus of the proposition Micro 
and small
2002

Medium-sized and large

2002 2005 Interviews

(P1) Environmental voluntary agreements 0 0 +++ ++

(P2) Contact intensity with lower government +++ +++ a +

(P3) Environmental support from an intermediary 0 0 a +++

(P4) Pressure from chain actors + + +++ +

+++ = strong confirmation; ++ = confirmation; + = limited empirical evidence; 0 = no significant 

result; a = not included in the analysis. For an explanation on the applied criteria, see Table 6.5 and 

7.29 in Section 6.4 and 7.6, respectively. 
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source for lower governmental officials, especially concerning new environmental regulations 
at the European level.

P3	�Environmental support from an intermediary, such as a branch-organization, will be positively 
related to the adoption of environmental management capabilities.

The third proposition (P3) evaluates the importance of environmental support from an 
intermediary. Although the surveys do not provide significant results to confirm this 
proposition, the interviewees clearly indicate that branch-organizations play a crucial role 
in enhancing environmental attention through facilitation of environmental information 
exchange, not only between government and firms, but also among firms in one sector (see Table 
6.3). Several respondents confirmed, for instance, that their participation in environmental 
covenants strongly depends on the commitment of their branch-organizations. It should, 
however, be noted that the ability of branch-organizations to participate in environmental 
agreements will, of course, depend on the willingness of their member-firms to cooperate as 
well.

P4	�Pressure from chain actors to pay attention to the environment will be positively related to the 
adoption of environmental management capabilities.

The fourth proposition (P4) concentrates on the perceived pressure from chain actors. Limited 
empirical evidence was found in 2002, while the regression analysis demonstrates that the 
impact felt from suppliers is a significant predictor for the development of environmental 
management capabilities in 2005 (see Table 7.21). However, the impact of the perceived 
pressure is negative in the regression model. This may indicate that suppliers, in general, have 
less power to influence the behavior of their buyers, for large buyers can, in general, choose other 
suppliers. In particular, this finding can further be explained by the cluster analysis showing 
that a large group of mainly bakery factories perceive strong pressure from their suppliers, 
whereas the development of environmental management capabilities is (still) lagging behind 
(see Table 7.22). These bakery factories are what Pavitt (1984) calls supplier-dominated firms, 
since they heavily rely on large powerful consortia that collectively buy ingredients. In line 
with the expectations of an interviewee of a medium-sized bakery factory, these consortia are 
increasingly paying attention to the environment to safeguard an environmentally friendly 
reputation further downstream in the chain (e.g. among retailers and consumers).

8.3 Firm strategy

Firm strategy encompasses both business and environmental strategy. The first is evaluated by 
assessing to what extent a firm is pursuing a prospector strategy, while the latter is considered 
on the environmental commitment of top management and the influence of an environmental 
manager on environmental issues. Table 8.2 includes the assessment of the propositions.
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P5	�A prospector strategy will be positively related to the adoption of environmental management 
capabilities, in particular cradle-to-cradle capabilities (e.g. environmentally friendly product 
(re)design).

The fifth proposition (P5) is confirmed by the survey results, since there is a clear positive 
relationship between the attention paid to environmental product (re)design and the 
implementation of a prospector strategy (see Figure 7.3). Several interviewees stated that the 
proactive business strategy stimulates environmental excellence (see Section 6.3.1). However, 
the regression analysis does not confirm a significant relationship between a prospector strategy 
and the adoption of environmental management capabilities, in general. This is in line with the 
fact that we found that prospectors pay more attention to cradle-to-cradle capabilities than 
other firms, but not to other environmental capabilities. Besides, a lack of statistical evidence 
might be related to the low number of prospectors firms (only 10 included in the sample).

P6	�Strong top-management commitment to the environment will be positively related to the 
adoption of environmental management capabilities.	

The sixth proposition (P6) concentrates top-management commitment. Although it is 
not confirmed by the regression analysis, a significant correlation is found between top-
management commitment and the adoption of environmental capabilities (see Table 7.20). 
In addition, the interviews provide clear empirical evidence in favor of this proposition, since 
the respondents indicated that the commitment of the Board of Directors is essential for 
structurally enhancing environmental care. This is completely in line with previous studies 
(Roy et al., 2001; Lee and Ball, 2003; Govindarajulu and Daily, 2004). Furthermore, several 
respondents emphasized the importance of a board member taking care of the stakeholder 
relationships related to environmental issues.

Table 8.2. Confrontation of the propositions related to corporate strategy with the empirical findings 
in 2005.

Survey 2005 Interviews

(P5) Prospector strategy and cradle-to-cradle capabilities ++ ++

(P6) Top-management commitment + +++

(P7) Perceived impact of an environmental manager ++ +++

+++ = strong confirmation; ++ = confirmation; + = limited empirical evidence. For an explanation on 

the applied criteria, see Table 6.5 and 7.29 in Section 6.4 and 7.6, respectively.
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P7	�A strongly perceived impact of the environmental manager on operational and especially 
strategic environmental issues will be positively related to the adoption of environmental 
management capabilities.

The seventh proposition (P7) is confirmed by a sub-model of the regression analysis in 
which the perceived impact of the environmental manager is a significant predictor for the 
availability of environmental management capabilities (see Table 7.21). In the interviews the 
environmental managers indicated that a significant part of their job was dedicated to safeguard 
the environmental awareness in the organization through regular contacts with the different 
departments and organizational levels (see Section 6.3.3). This is especially important for the 
implementation of environmental measures, which do not give distinct positive returns to the 
firm, such as the reduction of noise and smell.

8.4 Enabling environmental capabilities

Table 8.3 shows the confrontation of the propositions with the empirical findings regarding 
the enabling of environmental capabilities.

P8	�Higher levels of horizontal (e.g. at the same organization level) and vertical (i.e. bottom-up 
and top-down) communication will be positively related to the adoption of environmental 
management capabilities.

The eights proposition (P8) focuses on the importance of internal communication. It is 
supported by the final regression model which suggests that the establishment of sufficient 
environmental communication channels is important to enhance employee environmental 
feedback (see Table 7.21). Interestingly, most interviewees indicated having more frequent 
information exchanges on environmental issues with production and logistics than with the 
marketing and sales departments (see Section 6.3.3). This is in line with a focus on the control 
of environmental impacts in the interviewed firms. The finding is also in accordance with the 

Table 8.3. Confrontation of the propositions on enabling environmental capabilities with the empirical 
findings in 2005.

Survey 2005 Interviews

(P8) Horizontal and vertical communication +++ +++

(P9) Availability of (other) care systems + ++

+++ = strong confirmation; ++ = confirmation; + = limited empirical evidence. For an explanation on 

the applied criteria, see Table 6.5 and 7.29 in Section 6.4 and 7.6, respectively.
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limited attention for chain-oriented and cradle-to-cradle environmental capabilities, which 
require the involvement of the R&D, marketing, and the sales department.

P9	�The availability of (other) care systems (e.g. on food quality and safety) will be positively related 
to the adoption of environmental management capabilities.

The ninth proposition (P9) is evaluated by the integration of environmental issues in existing 
care systems. Although a significant correlation is found with the adoption of environmental 
management capabilities (see Table 7.20), it does not turn out to be significant in the regression 
analysis. The majority of the interviewees explained, however, that they have integrated 
environmental and food quality issues by operational measures in particular, including joint 
audits, performance records and instruction guidelines or handbooks (see Section 6.3.4). 
Food quality and safety issues are, nevertheless, more important for them than environmental 
issues.

8.5 The way to environmental excellence

This book aimed to provide a deeper understanding of the factors that have an impact on the 
adoption of environmental management capabilities in firms in the Dutch food and beverage 
industry. The following research question is therefore put central. What is the joint impact of 
the business network (government, buyers, suppliers, customers, etc.) and firm characteristics on the 
adoption of environmental management capabilities in Dutch food and beverage firms? Although 
the previous section of this chapter has already discussed parts of this question, an answer with 
respect to the collective impact of the research variables can be found in the cluster analysis 
(see Table 7.22). The results demonstrate that four groups of firms can be distinguished based 
on their pollution level and the development of environmental management capabilities.

Following the environmental strategy typologies by Roome (1994), one cluster can be referred 
to as compliance-oriented (see Box 8.2). It is characterized by a low level of environmental 
pollution and, consequently, minor pressure from the business network to pay attention to 
the environment. In fact, the most important stakeholder appears to be lower government 
to safeguard the legal license-to-produce. Under the circumstances of a low environmental 
pollution level, it can be understood that the compliance-oriented firms have only weakly 
developed environmental management capabilities. Another cluster can be referred to as the 
commercial and environmental excellence group, which has a high level of pollution. This 
group has strongly developed environmental management capabilities and it perceives a high 
business network impact. Top management has given itself environmental responsibilities 
and wants to commercially exploit attention for the environment through environmental 
reputation enhancement and marketing opportunities. Environmental issues are dealt with by 
marketing and sales to commercially exploit environmentally friendly product (re)design.
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Two groups have a medium pollution level, while the availability of environmental 
management capabilities differs significantly. A compliance-plus strategy can be recognized in 
the profile of the firms with strongly developed environmental management capabilities, since 
top management exposes environmental commitment under the influence of government 
and the local community (see Box 8.2). At the same time they perceive a remarkably low 
impact from chain actors, such as buyers and suppliers. The fact that their attention for the 
environment seems to have little to do with handling customer expectations implies a lack of 
commercial exploitation of their environmental activities. This is in line with the empirical 
findings, since these show that these firms perceive only limited benefits from environmental 
reputation enhancement and even less from environmental marketing opportunities (see 
Table 7.22). The other group has a medium environmental impact and weakly developed 
environmental management capabilities. They perceive, however, not only a strong impact 
from government, but also from suppliers, buyers, and consumers. Although top management 
shows environmental commitment, the perceived impact of the environmental manager is 
significantly lower compared to the compliance-plus and environmental excellence firms. 
These firms may be in the process of greening their business to the level of compliance-plus 
or commercial and environmental excellence based on satisfying environmental wishes of 
customers. Box 8.2 therefore refers to this group as ‘environmental transition’.

In conclusion, the joint impact of the business network and firm characteristics appears to 
be different for the four cluster groups. The firms in the compliance and the commercial 
and environmental excellence clusters have found an adequate balance between stakeholder 
influences and firm strategy, on the one hand, and firm strategy and the development 
of environmental management capabilities, on the other. By contrast, the firms in the 
environmental transition cluster may have to change their business to commercial and 
environmental excellence to safeguard license-to-produce, while the environmental-plus firms 
seem to lack fit between their attention for the environment and a low perceived level of 
interests from buyers downwards in the chain.
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Box 8.2. Environmental taxonomies.

Compliance-oriented (22% of the firms)

These firms have a limited environmental impact and focus on acting in compliance with regulative 

requirements. Their environmental management capabilities are poorly developed. Examples of 

these firms are medium-sized vegetables and fruit processors, which cause minor environmental 

pressures.

Environmental transition (34% of the firms)

These firms have a medium to high level of environmental impact. Although they are focused 

on compliance with environmental regulations, there is growing pressure from chain actors. 

Typically they perceive strong pressure from large and powerful suppliers, which want the firm 

to pay attention to the environment to ensure license-to-produce at the chain level. However, the 

development of environmental management capabilities is (still) lagging behind in these firms. 

Examples are medium-sized bakery factories.

Compliance-plus (25% of the firms)

These firms have a medium to high level of environmental impact. They typically perceive 

pressure from government, local inhabitants, and branch-organizations to clean up. They have 

well-developed environmental management capabilities. They have appointed an environmental 

manager to support the different departments with environmental activities. A lack of perceived 

environmental interests among actors downstream in the chain, such as customers and consumers, 

is felt as a barrier to commercially exploiting their environmental attention. Examples of these 

firms are medium-sized and large meat processors.

Commercial and environmental excellence (19% of the firms)

These firms have a medium to high level of environmental impact. They typically perceive a 

strong pressure from government, consumers, and bank and insurance firms to take care of the 

environment. The importance of developing environmental management capabilities is understood 

from a dynamic rather than a static perspective: they want to satisfy the environmental wishes of 

their customers on a proactive basis. They gain commercial benefits by an environmentally friendly 

reputation and they expect to gain environmental marketing opportunities. It is paramount 

that they do more than legally required based on the integration of environmental issues in all 

their business activities. They try to influence future environmental regulation and, as a way 

of showing environmental excellence to government, frequently participate in environmental 

voluntary agreements. Examples of these firms are prospectors with a strong focus on launching 

new products and using new production technologies (e.g. dairy processors and breweries).

Adapted from Roome (1994) and modified based on the cluster analysis.
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8.6 Theoretical and methodological contribution

The theoretical framework integrates the inside-out and the outside-in perspective on the 
adoption of environmental management capabilities. It appears to be a fruitful approach to 
increase insight into the important factors that explain attention for the environment using 
theories on stakeholder influences, organizational resources, capabilities, and firm strategy (see 
Chapter 4). In doing so, different theoretical contributions can be discerned for the present 
study:

It underpins the chain and network view that firms are part of a business network 
comprising multiple actors that can exert different types of influences on the firm. It 
is built on previous studies which adopt an outside-in perspective by investigating the 
business network impact (Madsen et al., 1997; Henriques and Sadorsky, 1999; Braglia 
and Petroni, 2000; Madsen and Ulhøi, 2001). In addition, it evaluates the joint impact 
of the different stakeholders. The merit of this approach is shown in the fact that not 
only the relationship with government appears to significantly influence the availability 
of environmental management capabilities, but also other business network relationships, 
such as cooperation with buyers and/or suppliers as well as exerted pressure from suppliers, 
banks and insurance firms, and local inhabitants.
It contributes to the limited quantitative empirical insight into the implications of voluntary 
public-private efforts on the attention for the environment (Sharma, 2001; Buysse and 
Verbeke, 2003). The results suggest that their implementation has a positive effect on the 
development of environmental management capabilities, although it should be noted that 
several interviewees indicated perceiving covenants as semi-enforced regulation.
The empirical findings stress the importance of developing dynamic environmental 
capabilities to meet increased business network impacts encountered in the longitudinal 
analysis. As such, the present study contributes to the contingent-RBV, which emphasizes 
that competitiveness of organizational resources depends on market components, such 
as customers’ interests (Aragón-Correa and Sharma, 2003). It is also noted that the 
empirical findings underpin the discussion by Hart (1995) on the natural-RBV, stating 
that competitiveness of environmental capabilities can be enhanced by consideration of 
environmental interests among stakeholders (Litz, 1996; Lober, 1998).
The cluster analysis examines the joint effect of business network impacts, firm strategy, 
and organizational capabilities. It identifies profiles which show that firms are confronted 
with mismatches between stakeholder expectations and organizational capabilities. This 
insight contributes to the view of contingency scholars that business performance depends 
on the level of fit, congruence, or alignment between the internal and external business 
environment (Duncan, 1972; Hofer, 1975; Venkatraman, 1984; 1989).

A mixed research methodology is used to ensure validity and reliability of the empirical 
results. It consists of sequential triangulation of qualitative (i.e. semi-structured interviews) 
and quantitative (i.e. large-scale surveys) research strategies. The semi-structured interviews 
with environmental managers were essential to focus on the relevant issues to be included in 
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the research framework. The large-scale surveys are used to investigate their importance in a 
larger sample of firms in the Dutch food and beverage industry. The interviews carried out 
after the surveys improved the interpretation of the empirical findings. In line with suggestions 
by other authors, the present study shows that qualitative and quantitative research strategies 
can be used in complementary ways (Foss and Ellefsen, 2002; Onwuegbuzie, 2002; Rallis and 
Rossman, 2003). Furthermore, insight into the empirical results benefited from the cluster 
analysis. It resulted in different organizational configurations, which can be defined as groups 
of firms that have the same profile of organizational characteristics (Meyer et al., 1993; Ketchen 
et al., 1997). The pooling of regression and cluster analysis as proposed by Ketchen and Shook 
(1996), using the significant predictors of the regression analysis as clustering variables, proved 
to be an effective strategy.

8.7 Suggestions for further research

Some limitations of the present study need to be discussed in the light of generalization of 
the results as well as suggestions for further research. The longitudinal analysis demonstrates 
significant increases in stakeholder influences between 2002 and 2005. Since the measurements 
are based on two points in time only, it might prevent the generalization of the longitudinal 
effects. It is therefore suggested that repeated measurements of business network impacts are 
carried out. Taking into account the results of this book, it is expected that the attention for 
the environment among chain actors has increased in particular in recent years. A longitudinal 
investigation is also relevant to get more insight into how firms align their business to 
changing stakeholder expectations. Strategic alignment is the dynamic process for finding 
and maintaining a profitable balance between firm strategy and stakeholder expectations, on 
the one hand, and firm strategy and the organizational capabilities on the other (Fortuin, 
2006). It can also be remarked that the business network impacts are not measured in a 
longitudinal setting for micro and small firms. Parallel to the developments in medium-sized 
and large firms, the micro and small firms are probably also being confronted with increased 
stakeholder pressures. Finally, it would be interesting to further investigate the relationship 
between a prospector strategy and the development of cradle-to-cradle capabilities to reduce 
environmental impacts from a product life-cycle perspective.

8.8 Management and policy implications

Based on the results of the present study, management and policy implications will be drawn 
from the interdependency of firm strategy, business network influences, company size and 
sector. The management and policy implications are structured according to Figure 8.1.

Business strategy and company size (Arrow A, Figure 8.1)

For micro and small firms, strong ties with government through frequent contacts with local 
governmental agencies appear to be essential for staying informed about environmental 
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regulations. The side effect of such regular contacts is that the understanding and consequently 
the appreciation of public environmental policy improves. Governmental agencies are 
therefore recommended to provide micro and small firms environmental information (e.g. 
through e-mails or news letters) and, more importantly, maintain frequency of visits even if 
no direct monitoring or control reasons exist. The micro and small firms typically lack the 
expertise to fundamentally change their environmental behavior. Environmental training 
and education programs could therefore be organized to increase the expertise to deal 
with environmental measures. Compliance-plus and environmental excellence firms adopt 
environmental measures beyond governmental requirements. They might best be included in 
environmental pilot projects to implement clean technologies to improve energy efficiency 
(e.g. using renewable energy and new cooling techniques) or to reduce waste production (e.g. 
using recycled and recyclable materials). Such cooperative projects can serve as platforms for 
knowledge exchange. It is important that intermediaries, such as branch-organizations, are 
involved in these initiatives, since they can take care of the administrative consequences. For 
micro and small firms environmental reporting on a company scale is too costly. To reduce 
the administrative burden, collective reporting, such as by the branch-organization, could 
significantly lower this burden and, in doing so, lower the barrier for transparent reporting 
on environmental issues. It could also be investigated as to when it is possible to base the 
environmental permits on the whole supply chain, rather than the individual firm. This might 
reduce administrative burden, while it focuses on the interconnections of different actors 
in the supply chain, stimulating attention for chain-oriented environmental management 
(Haverkamp et al., 2005).

In comparison with the micro and small firms, the medium-sized and large firms have, in 
general, a larger budget available for environmental management activities. In the compliance-
oriented firms the adoption of environmental management capabilities is most likely provoked 
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Figure 8.1. Interdependency between firm strategy, company size, sector and the business network 
(the arrows are discussed in the text).
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by command-and-control regulation. Examples of these measures are compulsory emission 
reduction targets included in environmental permits, accompanied by strict monitoring 
to avoid non-compliance. The present study shows that firms with an innovative strategy 
(prospector strategy) are typically developing cradle-to-cradle capabilities (see Figure 7.3). To 
support this, government is advised to stimulate environmentally friendly product (re)design 
and production technologies, such as dissembling and recycling techniques. Furthermore, 
environmental covenants can put a strong focus on innovation addressing environmental 
targets at the product level (e.g. percentage of recycled components or re-usable parts) or at 
the chain level (e.g. chain level energy reduction targets). Large firms in particular are able to 
stimulate their chain partners to be included in environmental initiatives, which is essential 
to achieve chain-oriented environmental targets.

Business strategy and sector (Arrow B, Figure 8.1)

The interviews indicate that environmental managers perceive barriers to developing 
environmental management capabilities due to a lack of horizontal and vertical information 
exchange through intermediaries, such as branch-organizations (see Section 6.2.2). 
Intermediaries are therefore advised to put effort into the establishment of environmental 
communication channels by organizing environmental meetings, workshops and/or electronic 
discussion platforms. Firms and intermediaries should, however, be aware that overly tight 
relationships within the same sector (or branch) could also lead to ‘lock-in’ effects. Information 
exchange, including benchmarking with other sectors, may help to get valuable new insights 
into how to deal with environmental issues.

Business strategy and business network (Arrow C, Figure 8.1)

In this book, business network influences on environmental issues are evaluated beyond the 
traditionally important actors (i.e. government and local inhabitants), to include commercial 
stakeholders, such as buyers and suppliers, consumers, and banks and insurance firms. The 
growing significance of environmental criteria in financial services (e.g. loans and insurances) 
increases the importance for firms to show environmental excellence. As a consequence, 
environmental certification, such as ISO14001, might become increasingly important for 
guaranteeing environmental credibility towards banks and insurance firms. The attention 
for environmental issues at the chain level might lead to growing interest in environmentally 
friendly product (re)design as well. Seen in the light of the lagging development of cradle-
to-cradle capabilities in the Dutch food and beverage industry, this suggests an important 
focus of attention. Firms should be aware that environmentally friendly product (re)design 
has numerous implications for business processes (Rocha and Brezet, 1999; De Bakker and 
Nijhof, 2002; Handfield et al., 2005). It requires close environmental cooperation of the 
different departments (e.g. R&D, production, but also purchasing, marketing and sales) for 
which open environmental communication channels are conditional. It is important that key 
persons in the organization, such as a board member and different department heads, get 
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formal environmental responsibilities. The environmental manager should report directly to 
the firm’s board and can provide support in terms of environmental training and education, 
developing environmental handbooks and carrying out internal audits to check conformity 
of business operations with the environmental goals.

Business network and company size and sector (Arrow D and E, Figure 8.1)

It should be emphasized that business network impacts differ between firms depending on 
company size and sector. The present study indicates that it is crucial for firms to constantly 
ask themselves whether their environmental activities are in line with the environmental 
wishes of government and local inhabitants. Anticipating governmental requirements can 
not only be done by gathering information via websites, professional journals, and/or branch-
organizations, but also by consulting lower governmental civil servants to evaluate whether 
(planned) business operations are covered by the environmental permits. Local inhabitants 
can be involved in environmental issues by using their feedback in environmental complaints 
and information evenings to discuss the environmental situation of the firm. Additionally, 
medium-sized and large firms need to evaluate the environmental expectations of bank and 
insurance firms, as well as buyers, suppliers, and consumers to guarantee business continuation. 
These stakeholders will typically exert stronger environmental impacts on large compared 
to small firms as well as firms operating in sectors which cause substantive versus minor 
environmental pressures.

To ensure that enough attention is paid to the development of environmental management 
capabilities, managers are recommended to ask themselves the following questions (Clarke 
and Roome, 1999; Verheul, 1999; Prakash, 2001; Holt, 2004; Brammer and Pavelin, 2006; 
Marcus and Anderson, 2006):

Is our firm putting more, equal, or less emphasis on environmental issues than other 
firms in the sector? Do we implement (enough) clean technologies? Do we put enough 
emphasis on environmentally friendly product (re)design? What does the implication 
of new environmental governmental and other requirements mean for our business 
operations? Do we need to implement new working routines to comply with the imposed 
environmental criteria? What are the advantages/disadvantages of entering environmental 
covenants, cooperative environmental projects and/or formal certification schemes, such 
as ISO14001? What can we learn from other firms in our sector that have implemented 
clean technologies?
Are our chain partners active enough in controlling environmental emissions? And if not, 
how can we improve attention for the environment at the chain level?
Is our branch-organization paying enough attention to the environment? Does it stimulate 
environmental initiatives through environmental brochures, information and workshops? 
Is it involved in the settlement of environmental agreements with government related to 
cradle-to-cradle aspects? If not, how can we stimulate our branch-organization to pay more 
attention to the environment?

•

•

•
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Chapter 8

How does our sector perform in taking care of the environment in comparison with 
other sectors? Are examples known of sectors that perform better and can be used as 
benchmarks, such as with respect to participation in environmental covenants, achieving 
energy reduction targets, and developing cradle-to-cradle capabilities?

•
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Appendix A. Interview protocol

A.	 Respondent’s profile
1.	 Function of the respondent

2.	 Time spent in the firm and working in current function

3.	 Main activities of the respondent

B.	 The firm
1.	 Name and date of establishment

2.	 Core business and products

3.	 Turnover and number of employees (2001, 2004, and expected 2007)

4.	 Most important buyers and suppliers

5.	 Which business operations cause a (great) pressure on the environment?

6.	 Is your firm ISO14001-certified?

C.	 Organizational environmental characteristics
1.	 What are the main responsibilities of the environmentally responsible manager?

2.	� How big is his/her influence on various operational and strategic environmental activities? Can you 

give recent examples?

3.	� How are employees stimulated to share their environmental experience and ideas with each other 

and higher-level management?

4.	� What environmental issues are considered for environmental improvement of production 

processes and/or the development of new products?

5.	� To what extent are environmental issues integrated in food quality and safety systems or other 

management systems?

6.	 Does environmental management contribute to the corporate goals?

D.	 Business network impacts and relationships
1.	� What are the most important environmental issues that are dealt with in the relationship with 

(lower) governmental agencies?

2.	� How is your firm dealing with proposed and/or expected future environmental governmental 

regulations?

3.	� Does your firm receive environmental support from another chain actor and/or is your firm 

providing help to other chain actors?

4.	� Are environmental agreements made with buyers and/or suppliers? What environmental issues are 

dealt with in these agreements and how are they evaluated?

5.	 How is pressure from societal groups to reduce environmental impact dealt with?
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E.	 Environmental strategy and performance
1.	� What were the most important reasons or causes of environmental problems that occurred over 

the past three years and how were they taken care of?

2.	 What environmental costs and benefits are perceived at the different management levels?

3.	� What are the most important motives for paying more attention to the environment other than 

those that are legally required?
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Appendix B. Questionnaire 2002

1. 	 What is your main position in the organization?

® Environmental Coordinator	 	 ® CEO

® Quality Manager				   ® Heath & safety manager

® Controller	 	 	 	 ® Product Manager

® Board Member	  			   ® Other: ……….

2. 	� Please indicate to what extent environmental pollution is a focus of attention in the 
organization

Not at all –			  1	 2	 3	 4	 5	 – Very much

1	 Soil pollution		  1	 2	 3	 4	 5

2	 Noise			   1	 2	 3	 4	 5

3	 Water pollution	 1	 2	 3	 4	 5

4	 Smell			   1	 2	 3	 4	 5

5	 Air pollution		  1	 2	 3	 4	 5

6	 Hazardous substances	 1	 2	 3	 4	 5

7	 Waste production	 1	 2	 3	 4	 5

3. 	 Please indicate the reasons for collecting environmental information 

1 ® Internal environmental management		  4 ® To check environmental emissions

2 ® Product (re)design				    5 ® To evaluate environmental measures

3 ® Chain-oriented environmental management 	 6 ® �To exchange information with buyers/

suppliers

4. 	� Please indicate the availability of the following elements of an environmental management 
system 

1 ® Environmental strategy			   5 ® Environmental database

2 ® Environmental audit			   6 ® Regular measurement of environmental impact

3 ® Environmental action program	 	 7 ® Regular internal environmental reporting

4 ® Environmental training of employees

5. 	 Is there a branch-organization that provides help with environmental issues?

® Yes	 	 	 	 	 ® No
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6. 	 Is there a chain actor that provides help with environmental issues?

® Yes	 	 	 	 	 ® No

7.	 Please indicate participation in the following covenants.

1 ® None				    4 ® Energy Benchmarking Covenant

2 ® Packaging Covenant	 	 5 ® Integral Environmental Task

3 ® Energy Covenant		  6 ® Other: ……….

8.	� Please indicate the frequency of contacts with buyers and/or suppliers to arrange formal 
agreements with respect to environmental issues

1 = never / N.A., 2 = once a year, 3 = once half a year, 4 = once a trimester, 5 = once a month

	 Your firm	 Other firm					   

1	 CEO		  CEO		  1	 2	 3	 4	 5

2	 Purchasing	 Sales		  1	 2	 3	 4	 5

3	 Sales		  Purchasing	 1	 2	 3	 4	 5

4	 Marketing	 Marketing	 1	 2	 3	 4	 5

5	 R&D		  R&D		  1	 2	 3	 4	 5

6	 Production	 Production	 1	 2	 3	 4	 5

7	 Logistics	 Logistics		  1	 2	 3	 4	 5

8	 Quality		 Quality		  1	 2	 3	 4	 5

9.	� Please indicate the impact of the following stakeholders on environmental management

No influence at all –	 1	 2	 3	 4	 5	 – Very strong influence

1	 Suppliers	 1	 2	 3	 4	 5

2	 Buyers		 1	 2	 3	 4	 5

3	 Competitors	 1	 2	 3	 4	 5

4	 Government	 1	 2	 3	 4	 5

5	 Environmental organizations	 1	 2	 3	 4	 5

6	 Local inhabitants	 1	 2	 3	 4	 5
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10.	�To what extent do you agree with the following statements

Completely disagree –	 1	 2	 3	 4	 5	 – Completely agree

1	 We work actively together with suppliers on environmental issues	 1	 2	 3	 4	 5

2	 We work actively together with buyers on environmental issues	 1	 2	 3	 4	 5

3	 We have a sufficient environmental budget	 1	 2	 3	 4	 5

13.	�To what extent do you agree with the following statements

Completely disagree –	 1	 2	 3	 4	 5	 – Completely agree

1	 Environmental information from the lower governmental agencies 

	 on demands/permits is clear	 1	 2	 3	 4	 5

2	 Governmental environmental policy of lower governmental bodies 

	 concerning our firm is clear	 1	 2	 3	 4	 5

3	 We have enough say in the environmental policy of the lower 

	 governmental agencies	 1	 2	 3	 4	 5

4	 There is an open dialogue with lower governmental bodies with 

	 respect to environmental policy issues	 1	 2	 3	 4	 5

5	 There is informal communication with lower governmental agencies 

	 on environmental policy issues	 1	 2	 3	 4	 5

6	 The governmental environmental policy contributes to our 

	 business goals	 1	 2	 3	 4	 5

12.	�Please indicate the importance of a contact person at the lower government agencies to stay 
informed about legal environmental requirements

Not important at all –	 1	 2	 3	 4	 5	 – Very important

1	 Visit of a local governmental civil servant	 1	 2	 3	 4	 5

2	 Visit to a local governmental civil servant	 1	 2	 3	 4	 5

3	 Fixed contact person 	 1	 2	 3	 4	 5

13.	�Please indicate the frequency of contacts with the following lower governmental agencies

1 = never / N.A., 2 = once a year, 3 = once half a year, 4 = once a trimester, 5 = once a month

1	 Municipal bodies	 1	 2	 3	 4	 5

2	 Provincial bodies	 1	 2	 3	 4	 5

3	 Water authorities	 1	 2	 3	 4	 5
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Appendix C. Questionnaire 2005

1.	 What is your main position in the organization?

® Environmental Coordinator	 	 ® CEO

® Quality Manager				   ® Heath & safety manager

® Controller	 	 	 	 ® Product Manager 

® Board Member				    ® Other: ……….

2.	 To what extent do you agree with the following statements

Completely disagree –	 1	 2	 3	 4	 5	 – completely agree

1	 Our firm wants to be first to introduce new products	 1	 2	 3	 4	 5

2	 Customers constantly ask for new products	 1	 2	 3	 4	 5

3. 	� Please indicate to what extent environmental pollution is a focus of attention in the 
organization

Not at all –			  1	 2	 3	 4	 5	 – Very much

1	 Soil pollution		  1	 2	 3	 4	 5

2	 Noise			   1	 2	 3	 4	 5

3	 Water pollution	 1	 2	 3	 4	 5

4	 Smell			   1	 2	 3	 4	 5

5	 Air pollution		  1	 2	 3	 4	 5

6	 Hazardous substances	 1	 2	 3	 4	 5

7	 Waste production	 1	 2	 3	 4	 5

8	 Energy consumption	 1	 2	 3	 4	 5

4.	 Please indicate the reasons for collecting environmental information 

1 ® Internal environmental management		  4 ® To check environmental emissions

2 ® Product (re)design				    5 ® To evaluate environmental measures

3 ® Chain-oriented environmental management		 6 ® �To exchange information with buyers/

suppliers
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5.	� Please indicate the availability of the following elements of an environmental management 
system 

1 ® Environmental strategy			   5 ® Environmental database

2 ® Environmental audit			   6 ® Regular measurement of environmental impact

3 ® Environmental action program	 	 7 ® Regular internal environmental reporting

4 ® Environmental training of employees

6. To what extent do you agree with the following statements

Completely disagree –	 1	 2	 3	 4	 5	 – Completely agree

1	 Our organizational culture stimulates sharing environmental 

	 ideas with higher management	 1	 2	 3	 4	 5

2	 Environmental information can be adequately communicated to 

	 higher management	 1	 2	 3	 4	 5

3	 Environmental information is shared among employees	 1	 2	 3	 4	 5

4	 The environmentally responsible manager has a strong impact on 

	 strategic environmental issues	 1	 2	 3	 4	 5

5	 The environmentally responsible manager has a strong impact on 

	 operational environmental issues	 1	 2	 3	 4	 5

6	 Different departments are involved in environmental 

	 decision-making	 1	 2	 3	 4	 5

7	 Environmental problems are collectively dealt with	 1	 2	 3	 4	 5

8	 Board of directors is actively involved in environmental 

	 management issues	 1	 2	 3	 4	 5

7. Please indicate the impact of the following stakeholders on environmental management

No influence at all –	 1	 2	 3	 4	 5	 – Very strong influence

1	 Suppliers	 1	 2	 3	 4	 5

2	 Buyers		 1	 2	 3	 4	 5

3	 Competitors	 1	 2	 3	 4	 5

4	 Branch-organizations	 1	 2	 3	 4	 5

5	 EU			  1	 2	 3	 4	 5

6	 National government	 1	 2	 3	 4	 5

7	 Local government	 1	 2	 3	 4	 5

8	 Environmental organizations	 1	 2	 3	 4	 5

9	 Consumers	 1	 2	 3	 4	 5

10	 Local inhabitants	 1	 2	 3	 4	 5

11	 Banks and insurance firms	 1	 2	 3	 4	 5
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12	 Employees	 1	 2	 3	 4	 5

8.	 Please indicate participation in the following covenants

1 ® None					     4 ® Energy Benchmarking Covenant

2 ® Packaging Covenant	 	 	 5 ® Integral Environmental Task

3 ® Energy Covenant			   6 ® Other: ……….

9.	 Please indicate the implementation of the following management systems

1 ® Food Quality Management		  3 ® Other: ……….

2 ® Human Resource Management

10.	To what extent do you agree with the following statements

Completely disagree –	 1	 2	 3	 4	 5	 – Completely agree

1	 Environmental issues are integrated in quality management systems	 1	 2	 3	 4	 5

2	 Environmental issues are integrated in human resource 

	 management systems	 1	 2	 3	 4	 5

3	 We work together with suppliers on environmental issues	 1	 2	 3	 4	 5

4	 We work together with buyers on environmental issues	 1	 2	 3	 4	 5

5	 The governmental environmental policy contributes to our 

	 business goals	 1	 2	 3	 4	 5

11.	�Please indicate to what extent attention for the environment contributed to the following 
items

Not at all –			  1	 2	 3	 4	 5	 – Very much

1	 Enhanced corporate image	 1	 2	 3	 4	 5	 Unknown

2	 Marketing opportunities	 1	 2	 3	 4	 5	 Unknown
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Appendix D. Terms used in the questionnaires

Firm

The firm and/or plant-site/business location where you are working

Environmental manager

The manager with formal responsibilities for the coordination of environmental activities

Lower government

The lower government includes the provinces, municipalities, and the water boards

Higher government

The national government and the EU

Environmental management

All business activities and managerial and technical measures that are taken or are going to be carried 

out in order to prevent, reduce, and/or avoid environmental pollution and/or (other) emissions to 

the environment
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Appendix E. Feedback report

A. Environmental management capabilities

Mean (± S.D.) Your firm

Level of performance 2.78 ± 1.57 4.23

0 = Lowest score; 5 = Highest score.

B. Attention for environmental issues

Mean (± S.D.) Your firm

Soil pollution 2.57 ± 1.31 4

Noise 3.40 ± 1.12 3

Water pollution 3.42 ± 1.27 4

Smell 3.12 ± 1.17 2

Air pollution 2.51 ± 1.21 3

Hazardous substances 2.93 ± 1.32 3

Waste production 3.28 ± 1.06 4

1 = No attention at all; 3 = Neutral; 5 = A lot of attention.
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C. Organizational aspects

Mean (± S.D.) Your firm

Our organizational culture stimulates sharing environmental ideas 

with higher management

3.54 ± 0.86 3

Environmental information can be adequately communicated to 

higher management

3.90 ± 0.91 3

Environmental information is shared among employees 3.39 ± 1.06 4

The environmentally responsible manager has a strong impact on 

strategic environmental issues

3.68 ± 0.97 3

The environmentally responsible manager has a strong impact on 

operational environmental issues

4.01 ± 0.72 4

Different departments are involved in environmental decision-making 3.27 ± 1.15 4

Environmental problems are collectively dealt with 4.04 ± 0.91 3

Board of directors is actively involved in environmental management 

issues

3.77 ± 0.94 4

1 = Completely disagree; 3 = Neutral; 5 = Completely agree.

D. Integration of different quality management issues

Mean (± S.D.) Your firm

Environmental issues are integrated in quality management systems 3.82 ± 1.23 4

Environmental issues are integrated in human resource management 

systems

3.46 ± 1.22 2

1 = Completely disagree; 3 = Neutral; 5 = Completely agree.
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E. Business network impact on environmental management

Mean (± S.D.) Your firm

Suppliers 2.71 ± 1.03 3

Buyers 2.89 ± 1.08 4

Competitors 2.21 ± 0.96 3

Branch-organizations 3.28 ± 0.94 4

EU 3.27 ± 0.93 3

National government 3.63 ± 0.83 3

Local government 3.83 ± 0.89 4

Environmental organizations 2.61 ± 0.99 2

Consumers 2.62 ± 1.08 2

Local inhabitants 3.33 v 1.08 4

Banks/insurers 2.60 ± 1.09 3

Employees 3.42 ± 0.86 4

1 = No influence at all; 3 = Neutral; 5 = Very strong influence.
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Appendix F. Factor analyses and Cronbach α

Table E.1 and E.2 show the results of factor analyses on the variables comprising the reflective 
research variables (or constructs) in 2002 and 2005. The tables indicate also the Cronbach α: 
see Section 7.2 for a discussion on the findings.

Table E.1. Principle component factor analysis (Varimax rotation) and Cronbach α for the reflective 
constructs in 2002.

Factor loadings

Relevancy as information sources 

(Eigenvalue 2.90, Explained variance 36.3%, Cronbach α 0.75)

Visit of governmental civil servant .83 .12 .01

Visit to governmental civil servant .80 -.08 .04

Fixed contact person .79 .22 .04

Equality and dialogue of the governmental relationship 

(1.81, 22.6%, 0.70)

Open-dialogue on policy goals .11 .81 .27

Informal communication policy goals .25 .79 .06

Enough say in environmental policy -.08 .66 .28

Quality of provided governmental information 

(0.83, 10.4%, 0.69)

Consistency of information on permits -.01 .16 .90
Clear governmental environmental policy .11 .35 .78
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Table E.2. Principle component factor analysis (Varimax rotation) and Cronbach α for the reflective 
constructs in 2005.

Factor loadings

Environmental communication 

(Eigenvalue 3.98, Explained variance 68%, Cronbach α 0.76)

Environmental issues can be adequately communicated to 

higher level management

.79 .22 -.11 .19

Environmental information is shared among employees .75 .25 .24 .15

Organizational culture that stimulates sharing of 

environmental ideas

.71 .25 .27 .19

Influence of environmental manager 

(1.71, 19.0%, 0.78)

Operational environmental goals and activities .26 .85 .05 .15

Strategic environmental goals and activities .45 .76 -.03 .17

Prospector strategy (0.76, 8.4%, 0.80)

Customers constantly ask for new products and/or 

characteristics

.12 .04 .92 -.09

Our firm wants to be first to introduce new products .08 .02 .90 .13

Involvement of different departments 

(0.62, 6.9%, 0.65)

Different departments are involved in environmental 

decision making

.37 .17 -.01 .85

Environmental problems are collectively dealt with .11 .60 .11 .62
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Introduction

Attention for the natural environment (hereafter called ‘the environment’) has grown 
worldwide in recent years. A recent investigation by the Arthur D. Little Innovation High 
Ground Survey among 40 multinationals (Sony, Procter & Gamble, Vodafone, etc.) showed 
that managers expect that sustainability-driven innovation, such as environmentally product 
(re)design, has a growing potential to deliver value to business. However, only 5% indicated 
paying attention to environmental issues in their strategic planning and decision-making. These 
figures would probably look even worse for small- and medium-sized firms in comparison with 
the large multinationals. Therefore, we asked ourselves what internal and external factors, such 
as firm strategy and pressure from the business network (government, buyers, suppliers, local 
inhabitants, etc.) are influencing the attention for the environment in firms. This book aims 
for a deeper understanding of the factors that have an impact on the adoption of environmental 
management capabilities in firms in the Dutch food and beverage industry.

An important environmental issue in the Dutch food and beverage industry is energy 
consumption for heating and cooling purposes (in 2005 it accounted for approximately 8% of 
the total Dutch industrial energy consumption). Substantive amounts of water are also used for 
washing fresh products and cleaning of machinery and equipment. Many food and beverage 
products are suited to the consumer market, which increases the use of packaging material due 
to relatively small batch sizes. It is responsible for about 60% of all used packaging material 
(paper, glass, metal, etc.). It can be noted, though, that 60% of the used materials consist of 
recycled substances. Furthermore, the food and beverage industry produces organic waste. 
However, about 90% is re-used for different purposes, such as in animal feed (e.g. vegetables 
and fruit) and to generate bio-fuels.

Environmental management can be defined as all firm activities that contribute to reducing 
environmental impact caused by the firm’s business operations. This book focuses on the 
commitment to the environment in terms of the adoption of environmental management 
capabilities. Environmental management capabilities comprise different environmental 
management items, such as an environmental action program, regular environmental auditing 
to evaluate strategic environmental targets, and an environmental database to keep record 
of environmental performance. In short, they reflect the capacity of the firm to take care of 
the environment on a structural basis. This study integrates the outside-in and the inside-
out perspective. According to the outside-in perspective, the firm’s competitiveness depends 
on industrial forces, such as rivalry among competitors and entrance of new market parties. 
External factors measured in this study are the different stakeholder influences from the business 
network, including government and societal groups as well as other chain and network actors, 
such as buyers, suppliers, consumers and bank and insurance firms. The inside-out perspective 
states that the firm’s competitiveness depends on acquiring valuable resources, competences, 
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and (dynamic) capabilities to deal with the external influences. Internal factors measured in 
this study are firm characteristics, including firm strategy and enabling capabilities, such as 
internal communication on environmental issues.

Figure 1 shows the research framework. A distinction is made between stakeholder pressures and 
environmental cooperation in the business network. The stakeholders can be divided into three 
groups: government, chain and network actors (e.g. buyers and suppliers, branch-organizations, 
and financial institutions), and societal groups (e.g. environmental organizations and the local 
community). Government can provide negative and positive incentives to increase attention 
for the environment. Negative incentives refer to financial sanctions and the withdrawal of 
environmental permits, in case a firm acts in non-compliance with environmental regulations. 
An example of a positive incentive is environmental support, like subsidies for investments 
in clean production technologies, or a less detailed environmental permit. Furthermore, 
government could stimulate firms to green their business through public-private environmental 
cooperation in terms of environmental voluntary agreements (or: covenants) between 
government and firms. The chain actors are buyers, suppliers, and consumers. They can exert 
pressure to pay attention to the environment by imposing environmental requirements, such as 
the use of environmentally friendly ingredients and production technologies. However, chain 
partners could also opt for environmental cooperation to collectively reduce environmental 
impact at the chain level. Important network actors are branch-organizations and financial 
service providers. Branch-organizations act as an intermediary between government and firms 
as well as between firms in the same branch (or sector). They are involved in the settlement of 
environmental covenants on behalf of the firms. Financial service providers include banks and 
insurance firms, which may impose environmental requirements conditional to the provision 
of loans and insurance. The societal groups consist of environmental organizations and local 
inhabitants, which aim to safeguard the (local) environment.

Firm characteristics
- Firm strategy
- Enabling capabilities

Business network
characteristics
- Stakeholder pressures
- Environmental cooperation

Environmental
management
capabilities

Figure 1. Research framework linking outside-in and inside-out approaches to the adoption of 
environmental management capabilities.
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The considered firm characteristics are firm strategy and enabling capabilities (see Figure 1). 
The firm strategy is divided into business and environmental strategy. Business strategy is 
measured as the extent to which the firm is focused on innovation in business processes and 
products. The environmental strategy is measured as the extent to which top management 
shows commitment to the environment, for instance through the appointment of a board 
member with environmental responsibilities and, at the operational level, the appointment of 
an environmental manager. The enabling capabilities are divided into internal environmental 
feedback (e.g. the availability of sufficient internal communication channels) and the presence 
of already implemented food quality and safety management systems, which may support 
the development of environmental management capabilities. The central research question 
is formulated as follows. What is the joint impact of the business network (government, buyers, 
suppliers, customers, etc.) and firm characteristics on the adoption of environmental management 
capabilities in Dutch food and beverage firms?

Propositions

The Netherlands has a tradition of environmental covenants. Participation in environmental 
covenants implies that environmental measures are carried out to achieve the agreed 
environmental targets. Additionally, it is expected that the use of environmental covenants will 
increase the attention for the environment through the involvement of branch-organizations 
and competitors. The participation in an environmental covenant is therefore not only 
expected to increase attention for the environmental issues addressed in the agreement, but 
also to stimulate the development of environmental management capabilities in general.

P1	�The participation in environmental voluntary agreements will be positively related to the 
adoption of environmental management capabilities.

Lower government, such as provinces and municipalities, is responsible for carrying out the 
governmental environmental policy. Firms have contacts with lower governmental agencies to 
obtain environmental permits. Contacts with lower government will therefore be important 
for obtaining valuable environmental information on environmental regulations and the 
consequences of these regulations for the firm. Although this may in particular help overcome 
limited resources (money and time) in small firms to take account of this, medium-sized and 
large firms may also benefit from contacts with lower governmental agencies.

P2	�The contact intensity with lower government will be positively related to the adoption of 
environmental management capabilities.

Intermediary organizations, such as branch-organizations, can play an important role in 
increasing attention for the environment through diffusion of information on environmental 
measures and the translation of environmental regulations to the sector or firm level. They 
can also stimulate the settlement and participation in (ambitious) environmental covenants. 
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Furthermore, branch-organizations may increase environmental information exchange 
between firms.

P3	�Environmental support from an intermediary, such as a branch-organization, will be positively 
related to the adoption of environmental management capabilities.

Chain actors, such as buyers and suppliers, will be interested in controlling environmental 
impacts to safeguard the proper functioning of the chain as a whole, including the regular 
supply of raw materials, which might be hindered in case of closure of a firm due to an 
environmental scandal. Large buyers in particular may therefore induce environmental 
standards. If a firm can not meet these standards, it will be replaced by another supplier. In 
summary, it is expected that increased attention for the environment among chain actors, and 
in particular downstream in the chain (e.g. buyers and consumers), contributes significantly 
to the urge to develop environmental management capabilities.

P4	�Pressure from chain actors to pay attention to the environment will be positively related to the 
adoption of environmental management capabilities.

Firms with an innovative strategy (prospector strategy) want to be the first to introduce new 
products and implement new production technologies. Because it is in line with their business 
strategy, they are expected to be willing to invest in the environment as well, especially with 
respect to environmentally friendly product (re)design.

P5	�A prospector strategy will be positively related to the adoption of environmental management 
capabilities, in particular cradle-to-cradle capabilities (e.g. environmentally friendly product 
(re)design).

Environmental issues are often dealt with by middle management, such as the head of the 
production department or plant managers (depending on the size of the firm). However, top-
management commitment is essential to ensure attention for the environment at the strategic 
level and, consequently, the availability of sufficient resources, such as environmental budget 
and people, to carry out environmental activities at the operational level.

P6	�Strong top-management commitment to the environment will be positively related to the 
adoption of environmental management capabilities.	

The appointment of an environmental manager is important for increasing environmental 
awareness in general and to ensure that people are informed about the organizational 
consequences of new environmental strategies. In addition, an environmental manager can 
support the translation of environmental ambitions in practice as well as identify and report 
environmental problems.
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P7	�A strongly perceived impact of the environmental manager on operational and especially 
strategic environmental issues will be positively related to the adoption of environmental 
management capabilities.

Employees are important for identifying environmental problems and taking immediate care 
in case of environmental incidents. Their knowledge and experience is essential to successfully 
implement new environmental measures. Open communication at the horizontal level (such 
as between production, purchasing and marketing departments) and vertical level towards top-
management is therefore regarding as enhancing the adoption of environmental management 
capabilities.

P8	Higher levels of horizontal (e.g. at the same organization level) and vertical (i.e. bottom-
up and top-down) communication will be positively related to the adoption of environmental 
management capabilities.

Many firms in the Dutch food and beverage industry have implemented care systems to 
ensure food quality and safety. It is expected that the implementation of these care systems 
and associated working routines can be used to enable the development of environmental 
management capabilities.

P9	The availability of (other) care systems (e.g. food quality and safety) will be positively related 
to the adoption of environmental management capabilities.

Data gathering and statistical analyses

A mixed study design was employed combining semi-structured interviews involving 13 
environmental managers of different firms together with two large-scale surveys carried out in 
2002 and 2005 in the Dutch food and beverage industry. The interviews were carried out before 
and after the second survey and used to get more insight into environmental management 
practices. The aim of the survey questionnaires was to measure the business network influences 
on the attention for the environment, which formed the longitudinal backbone of the present 
study. However, the survey of 2002 concentrated on the relationship with government, as 
well. In total, 492 questionnaires could be used for the analyses, of which 386 originated from 
micro and small (5-50 employees) and 106 from medium-sized and large firms (50 or more 
employees). In 2005, special attention was paid to firm strategy and enabling capabilities. 
The survey included medium-sized and large firms only to get a more homogenous sample. 
In total, 100 questionnaires could be used. The response ratio in 2002 equaled 19% and for 
the medium-sized and large firms in 2002 30% and in 2005 24%. The difference between the 
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two years can be explained by the involvement of the Dutch Ministry of Housing, Spatial 
Planning, and the Environment (VROM) in 200215.

Differences between micro, small, medium-sized and large firms are analyzed using t-
tests. Furthermore, correlation and regression analyses are carried out. A cluster analysis is 
performed to get more insight into different firm profiles with respect to the joint impact of the 
business network and firm characteristics. A longitudinal analysis is carried out to get insight 
into changes with respect to business network impacts on the adoption of environmental 
management capabilities between 2002 and 2005.

Results

Environmental management capabilities

Micro and small firms have developed fewer environmental management capabilities than 
the medium-sized and large firms, which is understandable since they have, in general, a low 
environmental impact and, therefore, a low urge to pay attention to the environment. Moreover, 
micro and small firms are on a limited scale, which reduces the need to formally organize 
environmental activities. In the medium-sized and large firms, environmental management 
capabilities were more developed in 2005 compared to 2002. In particular, the attention for 
operational aspects increased, which is reflected in the fact that more firms carrying out regular 
checks of environmental impacts and information collection for internal environmental care. 
Whilst not significant, the adoption of cradle-to-cradle environmental capabilities increased, 
including attention for environmentally friendly product (re)design. However, overall it can 
be concluded that firms are focused on reducing environmental impacts at the firm level. 
Only a few large firms are considering chain-oriented environmental measures. For example, 
a respondent from a large dairy processor stated: We have substantively improved our energy 
efficiency over the past few years, which makes any further improvement hard to achieve. Yet, the 
government still focuses on energy reduction in our chain and, therefore, we are extending our 
attention to suppliers to help them increase their energy efficiency as well.

Micro and small firms

Table 1 shows the results in relation to the proposition. For the micro and small firms, no 
significant relationship is found between the participation in environmental covenants and 
the adoption of environmental capabilities (proposition 1). By contrast, a significant effect is 
measured for the contact intensity with lower government (proposition 2). The results of the 
correlation and regression analysis show that micro and small firms can benefit from contacts 

15 The survey in 2002 was carried out on behalf of the Dutch Ministry of Housing, Spatial Planning and the 
Environment (VROM) and paid attention to the administrative burden of environmental regulations, as well. For 
more information, see: Bremmers et al. (2003)
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with lower government by information exchange on environmental regulations and the 
consequences thereof for the firm. There is no significant relationship found for the support 
of an intermediary organization, such as a branch-organization (proposition 3), while the 
perceived impact of chain actors (suppliers, buyers and competitors) is positively correlated 
to the development of environmental management capabilities (proposition 4).

Medium-sized and large firms

Although no significant effect is measured for the participation in environmental covenants on 
the adoption of environmental management capabilities in 2002, a significant result is found 
for 2005 in the medium-sized and large firms (proposition 1). Several respondents indicated 
obtaining valuable support from participation in covenants, although the participation itself 
was often perceived as semi-enforced rather than voluntary. Medium-sized and large firms 
appear to benefit from contacts with lower government (proposition 2). The correlation analysis 
indicates that these contacts are, in contrast to the micro and small firms, used for environmental 
monitoring obligations and influencing (future) environmental regulations, though.

Table 1. Empirical assessment of the propositions for the micro, small, medium-sized and large 
firms.

Focus of the proposition Micro 
and small
2002

Medium-sized and large

2002 2005 Interviews

(P1) Environmental voluntary agreements 0 0 +++ ++

(P2) Contact intensity with lower government +++ +++ a +

(P3) Environmental support from an intermediary 0 0 a +++

(P4) Pressure from chain actors + + +++ +

(P5) Prospector strategy and cradle-to-cradle 

capabilities 

a a ++ ++

(P6) Top-management commitment a a + +++

(P7) Perceived impact of an environmental 

manager

a a ++ ++

(P8) Horizontal and vertical communication a a ++ +++

(P9) Availability of (other) care systems a a + ++

The following criteria are applied in assessing the quantitative results: +++ = significant according to 

the final regression model / confirmed by all respondents; ++ = significant according to a sub-model 

of the regression analysis or graph / confirmed by a majority of the respondents; + = significant 

according to the correlation analysis / confirmed by a minority of the respondents.

0 = no significant result found in the regression or correlation analysis; a = not included in the analysis.
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No significant result is found for the importance of environmental support of an intermediary 
organization (proposition 3), whereas the significant role of branch-organizations was 
emphasized during the interviews. A significant result is found for the pressure of chain actors 
(proposition 4). Especially the pressure of suppliers increased from 2002 to 2005. According 
to the regression analysis, suppliers have a negative impact on the adoption of environmental 
management capabilities. This may indicate that suppliers have, in general, less power than 
buyers to influence the behavior of firms, for (large) buyers can, in general, choose other 
suppliers. More particularly in this case, the cluster analysis shows that a large group of mainly 
bakery factories perceive strong pressure from their suppliers, while they are (still) lagging 
behind in environmental management capabilities. These bakery factories are organized in 
large consortia to buy ingredients collectively. In line with the expectations of an interviewee, 
these consortia may increasingly pay attention to the environment. Empirical evidence is 
found for a positive correlation between an innovative business strategy (prospector strategy) 
and attention for environmentally friendly product (re)design (proposition 5). Commitment 
of top management appears to be essential to stimulate the development of environmental 
management capabilities (proposition 6). Furthermore, the interviews and the regression 
analysis show that the appointment of an environmental manager (proposition 7) and the 
establishment of sufficient internal communication channels (proposition 8) are important 
too. Lastly, it turns out that working routines and procedures associated with food quality and 
safety assurance can be used to enhance attention for the environment (proposition 9).

Discussion, conclusions and recommendations

The central research question was: What is the joint impact of the business network (government, 
buyers, suppliers, customers, etc.) and firm characteristics on the adoption of environmental 
management capabilities in Dutch food and beverage firms? The cluster analysis shows that an 
answer to this question differs for four clusters of firms. In this perspective, a cluster can be 
defined as a group of firms with similar business network influences and firm characteristics. 
One cluster of firms is characterized by a low level of environmental pollution and, 
consequently, minor pressure from the business network to pay attention to the environment. 
The most important stakeholder is lower government. Examples are medium-sized vegetables 
and fruit processors. Another cluster consists of firms with a medium environmental impact 
and weakly developed environmental management capabilities. Top management shows, 
however, commitment to improving environmental performance. Examples are medium-sized 
bakery factories, which are organized in consortia to buy ingredients collectively (as previously 
discussed). Another cluster consists of firms with a medium environmental impact as well, but 
strongly developed environmental management capabilities. Despite their attention for the 
environment, they perceive limited benefits due to a lack of perceived interests from buyers. 
Examples are medium-sized and large meat processors. The last cluster consists of firms with a 
high level of pollution, but also strongly developed environmental management capabilities. 
They perceive strong business network impacts. They have integrated environmental issues 
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in all business activities, such as production, marketing and R&D. Examples are large dairy 
processors and breweries.

An important theoretical contribution of this study is the integration of the inside-out and 
the outside-in perspective. It appears to be a fruitful approach for increasing insight into 
the important factors that explain attention for the adoption of environment management 
capabilities. Furthermore, this study has contributed to empirical insight into the collective 
impact of different stakeholders on the development of environmental management 
capabilities. Furthermore, this study showed that qualitative and quantitative research strategies 
can be successfully integrated. To get more insight into longitudinal changes in stakeholder 
influences, it is suggested that repeated measurements of business network impacts be carried 
out. It would also be interesting to further investigate the relationship between a prospector 
strategy and the development of cradle-to-cradle capabilities to reduce environmental impacts 
from a product life-cycle perspective.

Concerning management and policy implications, this book showed that for micro and small 
firms, strong ties with government through frequent contacts with local governmental agencies 
are essential to stay informed about environmental regulations. The side effect of such regular 
contacts is that the understanding and consequently the appreciation of public environmental 
policy improves. Governmental agencies are therefore recommended to provide micro and small 
firms environmental information (e.g. through e-mails or news letters) and, more importantly, 
maintain the frequency of visits even if no direct monitoring or control reasons exist. The 
micro and small firms typically lack expertise to fundamentally change their environmental 
behavior. Environmental training and education programs could therefore be organized to 
increase the expertise to deal with environmental measures. Furthermore, cooperative pilot 
projects on the implementation of clean technologies can serve as a platform for knowledge 
exchange. It is important that intermediaries, such as branch-organizations, are involved in 
these initiatives, since they can take care of the administrative consequences. In the medium-
sized and large firms with a defensive environmental strategy, the adoption of environmental 
management capabilities is most likely provoked by command-and-control regulations, while 
the governmental environmental policy can be differentiated for the proactive firms according 
to their environmental profile (see previous discussion on the results of the cluster analysis). 
Environmental covenants can put a strong focus on innovation addressing environmental 
targets at the product level (e.g. percentage of recycled components or re-usable parts) and at 
the chain level (e.g. chain level energy reduction targets). Large firms in particular are able to 
stimulate their chain partners to join them in environmental initiatives, which is essential for 
achieving chain-oriented environmental targets.
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Inleiding

Er is wereldwijd een groeiende aandacht voor de bescherming van het milieu. Uit een recente 
inventarisatie door Arthur D. Little onder 40 multinationals (zoals Sony, Vodafone, HP en 
Dupont) blijkt dat het merendeel van de managers ervan overtuigd is dat innovaties gericht 
op duurzaamheid, zoals in milieuvriendelijke producten, een toenemend aandeel in de 
bedrijfsprestatie zal gaan innemen. Tegelijkertijd geeft slechts 5% aan dat milieueisen een 
belangrijke rol spelen in hun strategische beslissingen. In vergelijking met de multinationals 
zal de aandacht voor milieuzorg in de kleine en middelgrote bedrijven waarschijnlijk nog 
minder groot zijn. Dit onderzoek richt zich daarom op de vraag welke interne en externe 
bedrijfsfactoren, zoals de bedrijfsstrategie en de druk van het bedrijfsnetwerk (overheid, 
toeleveranciers, afnemers, omwonenden, etc.), de aandacht voor milieuzorg beïnvloeden. Het 
doel van dit onderzoek is om meer inzicht te krijgen in de bedrijfsfactoren die de aandacht voor 
milieuzorg bepalen in de Nederlandse voedingsmiddelenindustrie.

De voedingsmiddelenindustrie in Nederland wordt gekenmerkt door een relatief hoog 
energie- en waterverbruik ten opzichte van andere industrieën. Energie is nodig voor diverse 
verwerkingsprocessen, zoals bakken, frituren en pasteuriseren. Het energieverbruik is gestaag 
gedaald over de afgelopen jaren (in 2005 bedroeg het ca. 8% van de totale Nederlandse industrie). 
Water is nodig voor het schoonmaken van de productielijnen, machines en grondstoffen. 
Volgens de meest recente cijfers stammend uit 2001 is de voedingsmiddelenindustrie 
verantwoordelijk voor ca. 7,5% van het industriële waterverbruik in Nederland. Het geloosde 
afvalwater heeft een relatief hoog fosforgehalte: in 2004 was de voedingsmiddelenindustrie 
verantwoordelijk voor 72% van de totale fosfor emissies in industrieel afvalwater. Verder is het 
met ca. 60% de grootste verbruiker van verpakkingsmaterialen (papier, glas, metaal, etc.). Het 
gebruikte materiaal bestaat overigens voor ca. 60% uit hergebruikte producten. Tenslotte kan 
opgemerkt worden dat de voedingsmiddelenindustrie organische reststromen produceert, die 
voor ongeveer 90% worden hergebruikt voor diverse doeleinden, zoals in veevoer (bijvoorbeeld 
groente en fruit) en in toenemende mate als bron voor alternatieve brandstofwinning.

In dit onderzoek is de aandacht voor milieuzorg gemeten als de mate waarin bedrijven 
milieumanagement capabilities hebben ontwikkeld. Milieumanagement kan omschreven 
worden als alle bedrijfsactiviteiten die bijdragen aan vermindering van de milieudruk, 
zoals emissiereductie naar lucht, water en bodem. Milieumanagement capabilities zijn de 
bedrijfsprocessen en kennis die nodig zijn om milieumanagement uit te voeren, zoals het 
opstellen van een milieu-actieprogramma, regelmatige metingen van de emissies en het 
bijhouden van een milieudatabase. De mate waarin milieumanagement capabilities ontwikkeld 
zijn, kan worden gezien als een maatstaaf voor de capaciteit van het bedrijf om de milieudruk 
te verminderen. Twee theoretische invalshoeken, namelijk de industriële organisatietheorie 
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en het competentieperspectief, zijn geïntegreerd in het onderzoeksmodel16. De industriële 
organisatietheorie poneert de stelling dat de bedrijfsprestatie afhankelijk is van de mate waarin 
de bedrijfsvoering is afgestemd op externe invloedsfactoren, zoals de onderhandelingspositie 
van toeleveranciers, afnemers en concurrenten. De externe factoren gemeten in dit 
onderzoek zijn de invloeden van stakeholders uit het bedrijfsnetwerk, zoals de overheid 
en maatschappelijke groeperingen, maar ook de andere keten- en netwerkactoren, zoals de 
toeleveranciers en afnemers, brancheverenigingen, banken en verzekeraars en omwonenden. 
Het competentieperspectief poneert de stelling dat de bedrijfsprestatie afhankelijk is van 
de mate waarin het bedrijf synergie weet te creëren tussen de interne bedrijfsfactoren, 
zoals de aanwezige kennis, organisatiestructuur en technologie. De interne invloeden 
gemeten in dit onderzoek zijn verschillende bedrijfskenmerken, zoals de bedrijfsstrategie en 
‘enabling capabilities’, die de aandacht voor milieu kunnen stimuleren (bijvoorbeeld open 
communicatiemogelijkheden op milieugebied).

Figuur 1 geeft het onderzoeksmodel weer. De kenmerken van het bedrijfsnetwerk zijn opgesplitst 
in de druk van stakeholders en samenwerking op milieugebied. De volgende stakeholder groepen 
zijn onderscheiden in dit onderzoek: de overheid, keten- en netwerkpartijen en maatschappelijke 
groeperingen. De overheid kan een gebrek aan aandacht voor het milieu straffen door het 
opleggen van boetes en het intrekken van de milieuvergunning. Daarnaast kan ze de aandacht 
voor het milieu belonen door het verstrekken van milieusubsidies en milieuvergunningen op 
hoofdlijnen in plaats van gedetailleerde vergunningvoorschriften. Verder kan de overheid door 
publiek-private samenwerking op milieugebied in de vorm van milieuconvenanten bedrijven 
stimuleren hun milieuprestatie te verbeteren. Milieuconvenanten zijn vrijwillige afspraken 
tussen de overheid en het bedrijfsleven, waarbij de bedrijven zich committeren aan bepaalde 
milieudoelstellingen (zoals reductie van het energieverbruik). Belangrijke ketenpartijen 
zijn toeleveranciers, afnemers en consumenten. Zij kunnen druk uitoefenen door alleen te 
kopen of te leveren op voorwaarde dat een bedrijf voldoet aan bepaalde milieueisen, zoals het 
gebruik van milieuvriendelijke ingrediënten en productietechnieken. Ketenpartijen kunnen 
echter ook proberen samen te werken op milieugebied door gezamenlijk milieumaatregelen 
uit te voeren die de milieuprestatie op ketenniveau zullen verbeteren (zoals het gebruik van 
milieuvriendelijke grondstoffen). Belangrijke netwerkpartijen zijn brancheverenigingen en 
financiële dienstverleners. Brancheverenigingen vertegenwoordigen bedrijven uit dezelfde 
branche of sector. Ze treden op als intermediair tussen de overheid en het bedrijfsleven, alsmede 
tussen de bedrijven zelf. Een belangrijke activiteit is hun betrokkenheid bij het opstellen van 
milieuconvenanten namens het bedrijfsleven. Financiële dienstverleners, zoals banken en 
verzekeraars, kunnen milieuvoorwaarden kunnen verbinden aan het verstrekken van leningen 
en/of verzekeringen. Maatschappelijke groeperingen omvatten naast de milieuorganisaties 
ook omwonenden, die er belang bij hebben de lokale milieukwaliteit te waarborgen.

16 Deze theoretische invalshoeken worden in de Engelstalige literatuur aangeduid als outside-in en inside-out 
perspective.
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De bedrijfskenmerken vallen uiteen in de bedrijfsstrategie en ‘enabling capabilities’ (zie Figuur 
1). In dit onderzoek is de bedrijfsstrategie opgesplitst in de algemene bedrijfsstrategie en de 
milieustrategie. De algemene bedrijfsstrategie is gemeten aan de mate waarin het bedrijf 
innovatieve doelstellingen nastreeft, zoals het ontwikkelingen en introduceren van nieuwe 
producten. De milieustrategie is gemeten aan de mate waarin de directie zich gecommitteerd 
heeft aan milieudoelstellingen, bijvoorbeeld door de aanstelling van een directielid met milieu 
in zijn portefeuille en, op operationeel niveau, de aanstelling van een speciale milieumanager 
of -coördinator. De enabling capabilities vallen uiteen in interne feedback mogelijkheden op 
milieugebied, zoals de aanwezigheid van voldoende communicatiekanalen om ervaringen 
uit te wisselen tussen de verschillende afdelingen, en bestaande voedselveiligheid- en 
kwaliteitsystemen, die de uitvoering van milieuactiviteiten kunnen ondersteunen. De centrale 
onderzoeksvraag van dit onderzoek luidt: Wat is de gezamenlijke invloed van het bedrijfsnetwerk 
en de bedrijfskenmerken op de mate waarin bedrijven in de Nederlandse voedingsmiddelenindustrie 
milieumanagement capabilities hebben ontwikkeld?

Proposities

Nederland heeft een traditie op het gebied van milieuconvenanten. Deelname aan een 
milieuconvenant impliceert dat milieumaatregelen worden genomen om te voldoen aan 
bepaalde milieudoelstelling(en). Daarnaast kunnen convenanten de aandacht voor het milieu 
in het algemeen vergroten door de betrokkenheid van brancheverenigingen en concurrenten. 
Het is daarom verondersteld dat het de aandacht voor de ontwikkeling van milieumanagement 
capabilities vergroot.

P1	�Deelname aan milieuconvenanten zal positief gerelateerd zijn aan de mate waarin 
milieumanagement capabilities ontwikkeld zijn.

Bedrijfskenmerken
- Bedrijfsstrategie
- Enabling capabilities

Kenmerken van het
bedrijfsnetwerk
- Druk van stakeholders
- Samenwerking op milieugebied

Milieumanagement
capabilities

Figuur 1. Onderzoeksmodel.
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De lagere overheidsinstanties, zoals gemeentes en provincies, zijn verantwoordelijk voor de 
uitvoering van het milieubeleid. Bedrijven hebben contact met de lagere overheid voor het 
verkrijgen van milieuvergunningen. Contacten met de lagere overheid zullen daarom belangrijk 
zijn om informatie in te winnen over wet- en regelgeving en de gevolgen daarvan voor het 
bedrijf. Hoewel dit vooral zal gelden voor kleine bedrijven, die in de regel slechts beperkt tijd 
en geld beschikbaar om bij te blijven aangaande milieuwetgeving, kunnen ook middelgrote 
en grote bedrijven om deze reden profiteren van contacten met de lagere overheidsinstanties.

P2	�De frequentie van directe contacten met de lagere overheid zal positief gerelateerd zijn aan de 
mate waarin milieumanagement capabilities ontwikkeld zijn.

Intermediaire organisaties, zoals brancheverenigingen, kunnen de aandacht voor de 
ontwikkeling van milieumanagement capabilities stimuleren door het verspreiden van 
informatie over milieumaatregelen en de vertaling van relevante wet- en regelgeving op 
milieugebied naar de bedrijven in hun branche. Bovendien kunnen ze een voortrekkersrol 
spelen in het opstellen van milieuconvenanten met de overheid. Verder kunnen intermediaire 
organisaties de uitwisseling van milieukennis en -ervaringen tussen de bedrijven uit dezelfde 
branche of sector stimuleren.

P3	�Ondersteuning op milieugebied van een intermediaire organisatie, zoals een branchevereniging, 
zal positief gerelateerd zijn aan de mate waarin milieumanagement capabilities ontwikkeld 
zijn.

De interesse van ketenpartijen (toeleveranciers, afnemers en consumenten) voor het milieu zal 
gerelateerd zijn aan druk van consumenten en de behoefte van afnemers om het functioneren 
van de keten als geheel te waarborgen. Milieu-incidenten kunnen namelijk impliceren dat 
een bedrijf (tijdelijk) moet sluiten en/of zijn verplichtingen niet kan nakomen. Vooral grote 
afnemers zullen daarom milieueisen opleggen en, als een bedrijf daaraan niet kan voldoen, een 
andere toeleverancier zoeken. Gezien de groeiende aandacht voor het milieu, zal de druk van 
ketenpartijen, vooral omlaag in de keten (afnemers en consumenten), belangrijk zijn voor de 
ontwikkeling van milieumanagement capabilities.

P4	�Druk van ketenpartijen om aandacht te besteden aan het milieu zal positief gerelateerd zijn 
aan de mate waarin milieumanagement capabilities ontwikkeld zijn.

Bedrijven met een innovatieve bedrijfsstrategie (prospector strategie) streven ernaar om de 
eerste te zijn met de introductie van nieuwe producten en technologieën. Het is verondersteld 
dat deze bedrijven ook bereid zullen zijn te investeren in nieuwe ontwikkelingen op 
milieugebied, met name met betrekking tot milieuvriendelijk product (her)ontwerp.
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P5	�Een innovatieve bedrijfstrategie (prospector strategie) zal positief gerelateerd zijn aan de mate 
waarin milieumanagement capabilities ontwikkeld zijn en in het bijzonder betreffende de 
capabilities voor milieuvriendelijk product (her)ontwerp.

Milieuverantwoordelijkheden liggen vaak bij het middelmanagement, die ernaar streeft om 
te voldoen aan de wettelijke milieuvoorschriften. Het is echter belangrijk dat ook de directie 
commitment op milieugebied toont, zodat aandacht voor strategische milieudoelstellingen 
gewaarborgd is en vanuit directieniveau voldoende middelen, zoals milieubudget en personeel, 
beschikbaar gesteld zullen worden voor het uitvoeren van milieuactiviteiten op operationeel 
niveau.

P6	�Commitment van de directie op milieugebied zal positief gerelateerd zijn aan de mate waarin 
milieumanagement capabilities ontwikkeld zijn.

De aanstelling van een milieumanager is essentieel verondersteld voor het waarborgen van 
de aandacht voor het milieu. Bovendien kan een milieumanager belangrijke ondersteuning 
verlenen aan de verschillende afdelingen met het vertalen van wettelijke eisen naar de 
bedrijfssituatie en het evalueren en implementeren van milieuvriendelijke alternatieven voor 
bestaande productietechnologieën.

P7	�De invloed van de milieumanager op operationeel en met name strategisch niveau zal positief 
gerelateerd zijn aan de mate waarin milieumanagement capabilities ontwikkeld zijn.

Medewerkers zijn van essentieel belang om milieuproblemen in een vroeg stadium te herkennen 
en te voorkomen. Ze kunnen door hun kennis en ervaring een belangrijke bijdrage leveren 
aan het succesvol implementeren van milieumaatregelen, zoals nieuwe werkroutines en/of 
productietechnologieën. Open communicatie op milieugebied op zowel horizontaal niveau 
tussen de verschillende afdelingen (zoals productie, inkoop en marketing) als verticaal niveau 
met de bedrijfsdirectie is daarom essentieel geacht voor de ontwikkeling van milieumanagement 
capabilities.

P8	�Aandacht voor horizontale en verticale communicatie in de organisatie zal positief gerelateerd 
zijn aan de mate waarin milieumanagement capabilities ontwikkeld zijn.

De voedingsmiddelenindustrie wordt gekenmerkt door aandacht voor zorgsystemen die 
de voedselkwaliteit en -veiligheid waarborgen. Het is verondersteld dat deze systemen en 
gerelateerde werkroutines, zoals regelmatig overleg tussen verschillende managementniveaus 
en het uitvoeren van wekelijkse of maandelijkse audits, gebruikt kunnen worden voor de 
ontwikkeling van milieumanagement capabilities.
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P9	�De beschikbaarheid van (andere) zorgsystemen (zoals op het gebied van voedselkwaliteit en 
-veiligheid) zal positief gerelateerd zijn aan de mate waarin milieumanagement capabilities 
ontwikkeld zijn.

Gegevensverzameling en -verwerking

De data zijn verzameld in de Nederlandse voedingsmiddelenindustrie met behulp van semi-
gestructureerde interviews en twee grootschalige enquêtes in 2002 en 2005. Interviews 
zijn gehouden op de bedrijfslocatie met milieumanagers van 13 verschillende middelgrote 
en grote bedrijven (tenminste vijftig medewerkers). De interviews hebben plaatsgevonden 
tussen en na de twee enquêtes. Het doel van de interviews was om meer inzicht te verkrijgen 
in de factoren die de ontwikkeling van milieumanagement capabilities beïnvloeden. Beide 
enquêtes richtten zich op de invloed van het bedrijfsnetwerk. De enquête in 2002 besteedde 
daarnaast speciale aandacht aan de relatie van de bedrijven met de overheid. Het is uitgevoerd 
onder alle Nederlandse voedingsmiddelenbedrijven met vijf of meer medewerkers. In totaal 
zijn 492 vragenlijsten ontvangen en gebruikt voor de analyses, waarvan 386 van kleine (5-50 
medewerkers) en 106 van middelgrote en grote ondernemingen (50 of meer medewerkers). 
De enquête in 2005 bestede speciale aandacht aan de bedrijfsstrategie en milieufaciliteiten. 
Om een homogene sample te krijgen richtte de enquête zich alleen op middelgrote en 
grote voedingsmiddelenbedrijven. De response in 2002 bedroeg 19% en de response van 
de middelgrote en grote bedrijven in 2002 bedroeg 30% en in 2005 24%. Dit verschil kan 
waarschijnlijk verklaard worden uit de betrokkenheid van het Ministerie van Volkshuisvesting, 
Ruimtelijke Ordening en Milieu (VROM) bij de enquêtering in 200217.

In de analyses zijn de verschillen tussen kleine, middelgrote en grote bedrijven onderzocht 
op basis van t-testen. Verder zijn correlatie- en lineaire regressieanalyses uitgevoerd. Voorts 
is een clusteranalyse toegepast om inzicht te verkrijgen in verschillende milieuprofielen met 
betrekking tot invloeden van het bedrijfsnetwerk, bedrijfsstrategie, de beschikbaarheid van 
milieufaciliteiten en de ontwikkeling van milieumanagement capabilities. Tenslotte is een 
longitudinale analyse uitgevoerd om inzicht te verkrijgen in verschillen in de invloed van het 
bedrijfsnetwerk op de ontwikkeling van milieumanagement capabilities tussen 2002 en 2005.

Resultaten

Milieumanagement capabilities

Uit de resultaten blijkt dat in 2002 de kleine bedrijven nauwelijks milieumanagement capabilities 
hadden ontwikkeld. Dit kan verklaard worden uit het feit dat ze een beperkte milieubelasting 

17 De enquête in 2002 is uitgevoerd in opdracht van het Ministerie van Volkshuisvesting, Ruimtelijke Ordening en 
Milieu (VROM) en besteedde ook aandacht aan administratieve lasten van wet- en regelgeving op milieugebied. 
Voor meer informatie wordt verwezen naar: Bremmers et al. (2003).
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hebben en bovendien een kleine organisatie, waardoor de behoefte aan formalisering van 
milieuactiviteiten beperkt is. In de middelgrote en grote bedrijven zijn vooral de strategische 
en operationele milieumanagement capabilities ontwikkeld. Met name de aandacht voor de 
operationele milieumanagement capabilities is toegenomen van 2005 in vergelijking met 
2002. Hoewel de beschikbaarheid van product georiënteerde milieumanagement capabilities 
ook is toegenomen, wordt slechts door een beperkt aantal bedrijven aandacht besteed aan 
milieuvriendelijk productontwerp. In het algemeen kan gesteld worden dat de bedrijven hun 
milieumanagement activiteiten met name richten op de controle van de bedrijfslocatie. Slechts 
een beperkt aantal (grote) bedrijven is gericht op ketengerichte milieuzorg, waaronder een 
groot zuivelbedrijf waarvan de respondent het volgende aangaf: Wij hebben onze energie-
efficiency al sterk verbeterd over de afgelopen jaren. De overheid wil echter een verdere reductie 
van het energieverbruik in onze keten als geheel en daarom willen we onze toeleveranciers helpen 
om ook hun energie-efficiency te verbeteren.

Kleine bedrijven

Tabel 1 geeft een overzicht van de empirische resultaten in relatie tot de proposities. Met 
betrekking tot de kleine bedrijven kan gesteld worden dat er geen significant verband is 
gevonden in the regressieanalyse tussen de deelname aan milieuconvenanten en de ontwikkeling 
van milieumanagement capabilties (propositie 1). Daarentegen blijkt dat de directe contact 
frequentie met de (lagere) overheid wel een significant effect heeft (propositie 2). Op basis van 
de correlatie- en de regressieanalyse blijkt dat kleine bedrijven kunnen profiteren van contacten 
met de overheid door de uitwisseling van informatie over veranderende wet- en regelgeving 
en de gevolgen daarvan voor het bedrijf. Er is geen significant verband gevonden voor de 
ondersteuning van een intermediaire organisatie, zoals een branchevereniging (propositie 3), 
terwijl de gepercipieerde druk van ketenpartijen (toeleveranciers, afnemers en concurrenten) 
volgens de correlatieanalyse significant samenhangt met de mate waarin milieumanagement 
capabilities ontwikkeld zijn (propositie 4).

Middelgrote en grote bedrijven

Met betrekking tot de middelgrote en grote bedrijven is geen significant effect vastgesteld voor 
de deelname aan convenanten op de aandacht voor milieumanagement capabilities in 2002, 
maar wel in 2005 (propositie 1). Diverse respondenten waren positief over de ondersteunende 
en stimulerende werking van convenanten, ondanks dat er kanttekeningen gesteld werden bij 
het vrijwillige karakter. Hoewel ook de middelgrote en grote bedrijven blijken te profiteren 
van contacten met de lagere overheid (propositie 2), geeft de correlatieanalyse aan dat ze deze in 
tegenstelling tot de kleine bedrijven gebruiken in het kader van monitoringsverplichtingen en 
het beïnvloeden van milieuvoorschriften. Er is in de regressieanalyse in 2002 geen significant 
resultaat gevonden voor de ondersteuning op milieugebied door intermediaire organisaties 
(propositie 3), terwijl de respondenten tijdens de interviews duidelijk aangaven dat de 
brancheorganisaties een cruciale rol spelen. Er is een significant effect vastgesteld voor de druk 
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van ketenpartijen (propositie 4). De druk van toeleveranciers in het bijzonder is gegroeid tussen 
2002 en 2005. De regressieanalyse geeft een opvallend negatief effect aan voor de invloed van 
toeleveranciers op de ontwikkeling van milieumanagement capabilities in 2005. Dit stemt 
overeen met het feit dat toeleveranciers in het algemeen minder macht hebben dan afnemers 
om het gedrag van bedrijven te beïnvloeden, daar (grote) afnemers in het algemeen kunnen 
kiezen uit meerdere toeleveranciers. In dit specifieke geval blijkt uit de clusteranalyse dat het 
negatieve teken verklaard kan worden door de aanwezigheid van een groep bedrijven die grote 
druk van hun toeleveranciers ervaart, terwijl hun milieumanagement capabilities (nog) niet 
ontwikkeld zijn. Deze bedrijven bestaan vooral uit middelgrote bakkerijen, die georganiseerd 
zijn in consortia voor de gezamenlijke inkoop van ingrediënten. Er zijn bepaalde criteria 
verbonden aan de deelname in deze consortia, waarvan milieueisen in toenemende mate deel 
uitmaken. Op basis van de interviews en een grafische analyse is empirisch bewijs gevonden 
voor een positieve samenhang tussen een innovatieve bedrijfsstrategie (prospector strategie) 
en de aandacht voor milieuvriendelijk product (her)ontwerp (propositie 5). Aandacht voor het 
milieu door de directie blijkt essentieel voor de mate waarin milieumanagement capabilities 
ontwikkeld worden (propositie 6). Op basis van de interviews en de regressieanalyse is een 
significant effect vastgesteld voor de invloed van een milieumanager op strategische en 

Tabel 1. Resultaten vergeleken met de proposities voor de kleine bedrijven en de middelgrote en grote 
bedrijven.

Onderwerp van de proposities Klein Middelgroot en groot

2002 2002 2005 Interviews

(P1) Deelname aan milieuconvenanten 0 0 +++ ++

(P2) Directe contacten met de (lagere) overheid +++ +++ a +

(P3) Ondersteuning van intermediaire organisatie 0 0 a +++

(P4) Druk van ketenpartijen + + +++ +

(P5) Innovatieve bedrijfsstrategie a a ++ ++

(P6) Commitment van de directie a a + +++

(P7) Invloed van de milieumanager a a ++ ++

(P8) Horizontale en verticale communicatie a a ++ +++

(P9) Beschikbaarheid (andere) zorgsystemen a a + ++

De volgende criteria zijn gebruikt in de beoordeling van kwantitatieve analyse resultaten: +++ = 

significant resultaat in het finale regressiemodel / bevestigd door alle respondenten; ++ = significant 

resultaat in een submodel van de regressie analyse of op basis van een grafische uitwerking / bevestigd 

door een meerderheid van de respondenten; + = significant resultaat in de correlatie analyse / 

bevestigd door een minderheid van de respondenten.

0 = geen significant resultaat gevonden; a = niet opgenomen in het onderzoek.
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operationele milieuactiviteiten (propositie 7) en horizontale en verticale milieucommunicatie 
in het bedrijf (propositie 8). Tenslotte is gebleken dat bestaande werkroutines op basis van 
voedselveiligheids- en kwaliteitssystemen gebruikt kunnen worden voor de ontwikkeling van 
milieumanagement capabilities (propositie 9).

Discussie, conclusies en aanbevelingen

De onderzoeksvraag luide: Wat is de gezamenlijke invloed van het bedrijfsnetwerk en de 
bedrijfskenmerken op de mate waarin bedrijven in de Nederlandse voedingsmiddelenindustrie 
milieumanagement capabilities hebben ontwikkeld? Op basis van de clusteranalyse kan 
geconstateerd worden dat deze invloed verschilt voor vier clusters van bedrijven. Een 
cluster kan in dit geval gedefinieerd worden als een groep bedrijven die gekenmerkt worden 
door dezelfde bedrijfseigenschappen. Eén groep bestaat uit middelgrote bedrijven die een 
beperkte milieubelasting ervaren en (daarom) weinig aandacht besteden aan de ontwikkeling 
van milieumanagement capabilities. Deze bedrijven, bijvoorbeeld middelgrote groente- en 
fruitverwerkers, richten zich op het voldoen aan de eisen vanuit wet- en regelgeving. Een andere 
groep bedrijven ervaart een grote druk van vooral toeleveranciers (zie ook voorgaande discussie 
met betrekking tot propositie 4). Deze bedrijven hebben een middelgrote milieubelasting, 
terwijl hun milieumanagement capabilities (vooralsnog) slechts matig ontwikkeld zijn. De 
directie is echter gecommitteerd om te voldoen aan de milieueisen van de afnemers. Dit cluster 
blijkt vooral uit middelgrote bakkerijen te bestaan, die georganiseerd zijn in consortia voor het 
gezamenlijk inkopen van ingrediënten. Een andere groep bestaat uit bedrijven, bijvoorbeeld 
middelgrote en grote slachterijen, met een middelmatige milieubelasting en sterk ontwikkelde 
milieumanagement capabilities. Ondanks hun aandacht voor het milieu, ervaren ze weinig 
voordelen, omdat ze geen interesse van afnemers ondervinden. De laatste groep bestaat uit 
bedrijven welke een hoge milieubelasting ervaren en sterk ontwikkelde milieumanagement 
capabilities hebben. Deze bedrijven voeren een proactief milieubeleid dat geïntegreerd is in 
alle bedrijfsactiviteiten, zoals productie, marketing, onderzoek en ontwikkeling en in- en 
verkoop. Voorbeelden zijn grote zuivelproducenten en brouwerijen.

Een belangrijke theoretische bijdrage van dit onderzoek is de integratie van de industriële 
organisatietheorie met het competentieperspectief. Dit is een vruchtbare benadering gebleken 
voor het verkrijgen van inzicht in de interne en externe factoren die de ontwikkeling van 
milieumanagement capabilities beïnvloeden. Verder heeft dit onderzoek bijgedragen aan het 
verkrijgen van empirisch inzicht in de gezamenlijke invloed van verschillende stakeholders op 
de ontwikkeling van milieumanagement capabilities en in het bijzonder de relatie tussen de 
overheid en het bedrijfsleven. Op methodologisch gebied heeft dit onderzoek aangetoond dat 
kwantitatieve en kwalitatieve onderzoeksmethoden succesvol kunnen worden geïntegreerd. 
Om meer inzicht te verkrijgen in de longitudinale effecten zou in een vervolgonderzoek 
opnieuw gekeken kunnen worden naar de invloeden van het bedrijfsnetwerk. Bovendien 
is het interessant nader onderzoek te plegen naar de ontwikkeling van milieumanagement 
capabilities nodig voor product (her)ontwerp en ketengerichte milieuzorg.
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De praktische bijdrage van dit onderzoek is vertaald naar aanbevelingen voor 
voedingsmiddelenbedrijven en het milieubeleid van de Nederlandse overheid. In het 
kort kan gesteld worden dat kleine bedrijven kunnen profiteren van nauwe contacten met 
de lagere overheid, die kunnen worden gestimuleerd door regelmatige bedrijfsbezoeken 
van de milieuambtenaar. Verder kan de verstrekking van informatie over ontwikkelingen 
van de milieuregelgeving en de gevolgen daarvan voor de bedrijven tegemoet komen aan 
hun beperkte milieukennis, terwijl de beperkte financiële ruimte gecompenseerd kan 
worden door milieusubsidies. Gezien hun belangrijke positie zouden brancheverenigingen 
ruimte moeten krijgen voor het opzetten, begeleiden en monitoren van pilotprojecten om 
milieuvriendelijke technologieën te introduceren (bijvoorbeeld met betrekking tot het gebruik 
van biobrandstoffen). Middelgrote en grote bedrijven met een defensieve milieustrategie 
kunnen waarschijnlijk het beste gestimuleerd worden via strikte overheidsregulering, terwijl 
het beleid voor proactieve bedrijven gedifferentieerd kan worden naar hun bedrijfsprofiel 
(zoals bediscussieerd aan de hand van de resultaten van de clusteranalyse). Gezien het 
feit dat convenanten een belangrijke invloed blijken te hebben op de ontwikkeling van 
milieumanagement capabilities wordt aanbevolen om het te gebruiken als beleidsinstrument 
om de aandacht voor milieuvriendelijk product (her)ontwerp en ketengerichte milieuzorg te 
versterken.
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Because of the growing societal concerns regarding industrial environmental 
pollution, it is essential to get a deeper understanding of the factors 
in� uencing � rms to reduce their environmental impact. � is book considers 
these concerns by evaluating the importance of these factors in reference 
to environmental management in the Dutch food and beverage industry. It 
develops an integrated research framework building on the inside-out and 
outside-in perspectives on environmental management. 
Empirical data were gathered in 2002 and 2005. � is book provides interesting 
insights into the developments in this period showing that the impact of 
the business environment has extended from the traditionally important 
stakeholders, such as government and societal groups, to include commercial 
chain and network actors as well, including buyers and suppliers, but also 
bank and insurance � rms. Furthermore, the analyses demonstrate that 
public-private voluntary agreements can be an e� ective policy instrument. 
Firms with a proactive business strategy appear to pay more attention to 
environmentally friendly product (re)design, which is crucial to reduce 
environmental impact from a cradle-to-cradle perspective.
� is book is of interest to environmental and general management in � rms 
that want to reach environmental excellence. Policy implications are drawn 
for environmental policy-makers, environmental agencies and environmental 
interest groups that aim for stimulating � rms to clean up.


