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Stellingen bij het proefschrift "The Greening of Business'
Anniek Mauser, 28 juni 2001
1. Het meten van de milieuprestatie van bedrijven is mogelijk; het vereist echter een
sectorspecifieke en gedifferentieerde aanpak en gaat verder dan het meten van de perceptie
van milieumanagers.
2. Binnen de grenzen van de organisatie en haar omgeving, zijn milieubeleid en -strategie,
milieucommunicatie, de inbedding van milieu in de organisatiestructuur en
milieubetrokkenheid de instrumenten voor managers om hun milieuprestatie te verbeteren.
3. In de Nederlandse zuivelindustrie wordt op milieugebied meer intern gepresteerd dan
extern gecommuniceerd.
4. Het volgen van een kostleiderschapsstrategie resulteert voor zuivelbedrijven in een hogere
milieuprestatie dan het volgen van een differentiatiestrategie.
5. Om tot een optimale milieuprestatie te komen moet een bedrijf ambidexter zijn; het heeft
twee ogenschijnlijk tegenstrijdige kenmerken nodig, namelijk een sterke mate van
centralisatie op milieugebied en een sterke, open milieucultuur.
6. Door de moeilijkheid van het meten van de milieuprestatie van bedrijven wordt door
(financiële) instellingen die zich bezig houden met milieubenchmarking, met name
milieumanagement gemeten. Daarom verdienen bestaande duurzaamheidsindexen een
kritische evaluatie.
7. De reële en emotionele waarde, de prijsstelling, de communicatie en de positionering van
biologische voeding vereisen nader onderzoek.
8. Het doen van efficiënt milieuonderzoek is ambidexter, veldonderzoek vereist een auto.
9. Het doen van promotieonderzoek is ambidexter, de door de buitenwereld gepercipieerde
vaardigheden zijn tegenstrijdig met de daadwerkelijke vaardigheden benodigd voor, en
ontwikkeld tijdens, het promotieproces.
10. Hoewel de hoeveelheid windowdressing in de Nederlandse zuivelindustrie laag is, zou een
toename van de hoeveelheid jurken die in de sector wordt gedragen geen kwaad kunnen.
11. Hoe groter de hoeveelheid water tussen het object van studie en de plaats van analyse, hoe
groter de intrinsieke motivatie.
12. Het milieu zou erbij gebaat zijn als er in het milieuvakgebied meer gelachen wordt.
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PREFACE
My interest in the relation between the natural environment and economics, in the broadest
sense, emerged over a decade ago during my economics classes at the University of
Amsterdam. In particular Professor J. Lambooy and Andries Klaasse Bos, the supervisors of
my Master's thesis, introduced me to the versatility of 'environment and the economy' as an
academic subject. This interest ultimately resulted in the present book. However, my real
fascination for environmental management in business was born after some inspiring
discussions with environmental managers during the pilot study for this project at the
University of Amsterdam. These managers showed me the challenge, complexity and multidisciplinarity of environmental management, and, above all, the need for more insight into
this relatively new field. They enthused me to submerge myself in the greening of business.
Completing this book confirmed the value of this personal journey.
In this process of studying environmental management in business, my supervisors Ans Kolk
and Jacqueline Cramer were indispensable. Ans, by her literally daily help and commitment,
always finding time to share ideas and think along with me, and by her unceasing flow of
constructive criticism - which was not always easy to cope with, but tremendously
contributed to the quality of this work. Jacqueline, as an inspiring process coach, who gave
me the strength and confidence to continue in difficult times and who encouraged me to make
my own choices.
Besides this important role of my supervisors, my current and former colleagues at the
Institute for Environmental Management (WIMM), and the Department of Accountancy and
Information Management (AIM) provided a pleasant working environment, most conducive
to fruitful discussions. I would particularly like to thank Reynt-Jan Sloet van Oldruitenborgh
for his support during the first year of my work at the Institute, Mark van der Veen for always
being supportive and bringing some lightness and humor, Susanne van de Wateringen for
sharing the process and content, and becoming a friend, Anouk van Heeren and Chantai
Wouters for adding to the sociability of the Institute and also for becoming friends. Finally, I
want to acknowledge Bas Smit, who helped me in the last stage with the layout of this book.
Outside my own Faculty of Economics, several colleagues in the field have been very helpful
in reflecting on my work and providing new ideas. I would like to mention Celeste Wilderom
for her help with the operationalization of the concept of organization culture, Marc Epstein
for some valuable reflections on my work, and Andy King for his input in the theoretical
framework of my study. Moreover, I also want to thank Andy for facilitating my stay at New
York University in the fall of 1999. Tasting the atmosphere of U.S. academia and having new
colleagues inspired me immensely and helped me with the fine-tuning of my theoretical
framework.
I want to thank all the companies and people who have participated in this study, particularly
the members of the Dutch dairy industry. Without their generous cooperation and openness, I
would not have been able to carry out this study. There are so many people that deserve to be
mentioned in this regard, that I confine myself to referring to Annex 5.2, where they are all
listed. Nevertheless, I would like to single out for special mention dr. J. Kleibeuker who
persuaded the whole dairy sector in the Dutch dairy trade association (NZO) to cooperate in
this study.
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I have also had the pleasure to be surrounded by some friends with the same fascination for
this field in practice. I benefitted enormously from discussions with them. In all stages of my
research, Peter Erik Ywema helped my thinking about the content and practical problems, was
able to raise refreshing ideas, and was, most of all, a help and support in difficult times.
Danielle Hirsch and Stijn van der Krogt provided, with their discussions over dinner at their
kitchen table, much inspiration to pursue my project. Finally, at international conferences,
Peter Wells and Paul Nieuwenhuis always motivated me anew with regard to appreciating the
importance, but above all, the fun of doing research in this field.
I would like to acknowledge the incentive program 'Environment and Economy' of the Dutch
Organization for Scientific Research (NWO) for giving me the opportunity to cooperate with
a large number of researchers from other universities and organizations. In addition, I want to
thank the J.E. Juriaanse Foundation for providing some financial support for this publication.
I am very grateful for the support of Patricia Ellman, who helped me, in a very dedicated way,
with editing the manuscript. I also want to thank Joost Alkema and Mr. R. van Bussel for their
indirect support to enable me to finish this project.
Finally, I want to thank the people that are closest to me, my friends and family, who have
encouraged me from start to finish.

Amsterdam, April 2001
Anniek Mauser

1

INTRODUCTION

Environmental management in industry has attracted increasing attention since the 1980s.
This is expressed by the growing interest of companies in environmental reporting, the use of
environmental aspects in communication and marketing, the introduction of environmental
management systems, and the introduction of organic products. Despite this flurry of
activities, insight into the behavior of companies is still limited. Unanswered, for example, are
questions such as: What do companies really do to green their business? How can the actual
environmental performance of companies be assessed? And what are the drivers for
companies to green their production processes and/or products? This study aims to fill these
gaps in understanding by means of a case study in the Dutch dairy industry. The analysis of
one sector of industry allows for a valid comparison between companies, as the external
context in which these companies operate is relatively constant. They all face the same
regulatory pressures and market conditions. Therefore, this study mainly focuses on the
internal characteristics that can explain the differences in companies' environmental
performance.

1.1 A brief history of corporate environmentalism
For most of industrial history, environmental issues did not play any role. It was only in the
1950s that environmental issues were acknowledged for the first time by the attention given to
the human health effects of industrial processes (Fussier, 1996). Examples are Britain's 1956
Clean Air Act as a response to lethal air pollution and the awareness of Japan's mercury
pollution in Minamata Bay. In the 1960s, this concern was extended to ecosystems by Rachel
Carson's (1962) The Silent Spring, in which the environmental damage by chemicals was
depicted in chilling detail. The resulting turmoil produced a multitude of environmental laws
over the next 20 years (Frankel, 1998). In the 1970s, water and air pollution were the major
environmental themes. At the beginning of the 1980s, areas of interest extended and the focus
shifted to soil pollution and acid rain as the main themes. Subsequently, in the mid-1980s, the
greenhouse effect, energy consumption and rain forests became the environmental themes.
Frankel (1998) distinguishes three eras of corporate environmentalism following from
Carson's The Silent Spring (1962). He characterizes the 1960s and 1970s as the First Era, of
Compliance, during which good corporate citizenship consisted of meeting all environmental
regulatory requirements. At the beginning of the 1980s, the Second Era, of Corporate
Environmentalism came into being. Business was shaken up by large industrial accidents,
such as the accidental release of 57,000 liters of methyl isocyanide from a Union Carbide
plant into the air of Bhopal, India, on the night of 2 December 1984. "It became clear to
business executives and the general public that corporate environmental practice had to
change" (Frankel, 1998: 38). It was especially the chemical industry that responded actively
with programs, such as Responsible Care, aimed at improving environmental, health and
safety performance. In the US, business began placing more priority on reducing emissions by
the enactment of the Superfund Act, which requires firms to publish annual emission levels of
hundreds of chemicals. Similar developments took place in Europe, though slightly later,
with, for example, the Multi-Year Agreements (MJA) that the Dutch government concluded
with individual sectors of industry at the beginning of the 1990s. These agreements are based
on the disclosure and reduction of a large number of emissions in the form of voluntary
agreements, though with the threat of more stringent regulation. In the late 1980s/beginning of
the 1990s, this threat marked the start of the Third Era, of Beyond Compliance. "To qualify as
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forward-thinking, companies had to commit not to meeting but to exceeding regulatory
emission requirements" (Frankel, 1998: 39). Continuous improvement became the magic
word.
In the third era of corporate environmentalism, the term 'eco-efficiency' was introduced by
the World Business Council on Sustainable Development (WBCSD), a group of executives of
major multinationals, such as Dow Chemical, Dupont and Royal Dutch/Shell. Eco-efficiency
aims to "streamline the full range of corporate metabolic processes - less 'stuff in, less waste
out" (Frankel, 1998: 39). To 'sell' eco-efficiency - business executives tended to view the
'environment' as a cost center - the 'win-win' concept was introduced, based on the idea that
both an environmental and an economic profit are desirable and feasible. However, after the
obvious steps are taken - after the low-hanging fruits are picked - win-win grows more
problematic, which was first acknowledged by Walley & Whitehead (1994). In their Harvard
Business Review article, these two McKinsey consultants question if win-win solutions
should really be the foundation of a company's environmental strategy.

1.2 The evolution of environmental management as an academic field
Originally, the greening of industry was mainly externally driven. Regulatory and societal
pressures resulting from major environmental catastrophes were the main drivers. Although
environmental issues were already acknowledged in the 1950s by business, the field of
research dealing with environmental management in business is relatively young. Until the
late 1980s, there was little academic interest in studying organizations' environmental
behavior, except for attention to technical measures. Since the beginning of the 1970s,
technology to monitor and control negative environmental effects has been developed. The
'environmental technologists' were occupied with developing technologies rather than with
the question of under which conditions firms would and could implement these technologies.
Cramer (1997) states that, only after both aspects - technology and social-economic aspects were combined, did the field of environmental management develop. This started in the late
1980s. But how can this explosive growth of attention for companies' environmental behavior
in the late 1980s actually be explained? Cramer observes four developments that contributed
to this increase of concern in the Dutch situation, which can, however, also be roughly
translated to the international situation in the US and Europe:
•

777e changing attitude towards environmental regulation. After years of experience with
'command and control' regulation, the Dutch government realized that only limited results
had been achieved with enforcing mere environmental requirements on companies.
Enforcement had resulted in defensive behavior by companies. Companies complied, but
took insufficient initiatives of their own. At the same time, companies wanted to get rid of
the regulation, which they often perceived as far too detailed. They wanted to organize
things in their own way, in order to arrive at more cost-efficient results and to prevent more
stringent regulation. This dissatisfaction of both government and business with the existing
command-and-control regulation led to self-regulation in the mid-1980s, as exemplified by
environmental management systems. Firms took the responsibility to meet the imposed
environmental objectives in their own way.
• The growing complexity of environmental issues. Initially, in the 1970s, the environmental
decision-making process was relatively simple: firms just chose which particular 'end-ofpipe' technology they placed at the end of their production process. With the growing

I fill

uuuL-auri

application of the 'pollution-prevention-pays' principle1 in the mid-1980s, the number of
possible environmental solutions increased. It required intensive management screening
aimed at the maximum prevention of environmental problems. The situation grew even
more complex with the introduction of the idea of 'integrated chain management' at the
beginning of the 1990s. The number of involved internal and external actors in this 'cradleto-grave' approach increased enormously. This required a coordination that went beyond
the tasks of'the environmental manager', i.e. the active cooperation of other departments,
such as product development, procurement and marketing, became a requirement.
The growing environmental attention of senior management. With the growing complexity
of the environmental decision-making process, environmental issues gradually developed
from an operational staff responsibility to a strategic issue on the agendas of senior
managers.
Environmental pressure by a growing number of societal groups. Originally, mainly the
government and environmental groups exerted pressure on business to produce in a cleaner
way. Nowadays, a large range of external stakeholders influence the environmental
behavior of business, which makes the environment (meaning the non-natural
environment) more insecure and turbulent.

1.3 Problem definition
As environmental management became more complex and diverse, both academics and
practitioners tried to understand companies' actions in this field. They started to classify these
activities in an attempt to describe the trends of how organizations deal with environmental
issues. These efforts resulted in a large number of environmental management models, often
stage or phase models, which give an indication of a company's environmental performance
by determining the position of a company in the model. However, these models have some
drawbacks. First, their generally broad character makes them less suitable to provide
information about companies' environmental performance in the specific situations of
different industries. This also inhibits operationalization. It is very difficult to actually
measure a company's environmental performance on the basis of these models. Second, in
general, these models hardly pay any attention to organizational aspects. As no clear
distinction is made between environmental management and environmental performance,
these models fail to provide insight into the management aspects for the greening of
companies.
In view of the limitations of these models to measure a company's environmental
performance, a number of environmental performance evaluation systems have been
developed. The problem, however, is that no single model covers the entire environmental
performance field and, moreover, there seems no agreement on what this entire field actually
is. Another drawback is that they provide too little insight into the internal drivers for
companies' greening. Originally, the external drivers were fairly transparent, as they have
been studied since the environmental management field evolved. However, there is little
understanding of how, for example, organization culture, the level of centralization and
management commitment, actually influence a company's environmental performance. As we
are interested in identifying the factors behind the greening of companies, more insight into
these internal drivers is necessary. Therefore, the main research question of this study is
formulated as follows:
'Pollution-prevention-pays' is a principle developed in the US by 3M, which assumes (financial) benefits as a
result of pollution prevention.
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What is the relation between intra-organizational characteristics and an organization's
environmental performance?

1.4 Structure of the study
This study is divided in two parts. Part I forms the theoretical basis of the study and consists
of Chapters 2 and 3. Part II deals with the empirical part of the study, and comprises Chapters
4 to 7. Figure 1.1 shows this structure of the study. To grasp the relation between internal
organizational characteristics and the organization's environmental performance, first a good
insight into the concept and boundaries of environmental performance is required. Therefore,
an analysis of the existing environmental management models and performance evaluation
systems is made in Chapter 2. There, an extensive overview of the environmental
management models and their main characteristics is presented. Subsequently, some of the
main models and systems, which have been representative of the developments in this field,
are discussed in more detail in order to understand the values and limitations of these models
and systems. This gives sufficient input to develop an environmental performance
measurement tool, which will be called the environmental performance indicator.
As we want to understand the greening of companies, many variables can be distinguished as
possible drivers. These variables can be divided into categories representing three levels. The
context in which a company has to operate comprises, first, the general business environment
(meaning the non-natural environment) which includes the developments in the market and
the diverse stakeholders varying from the regulator to the consumer. Secondly, a company has
to deal with its corporate headquarters. The production companies of the major Dutch dairy
firm Campina Melkunie (CM), for example, have to operate in the context provided by their
corporate headquarters. In this way, their strategy is determined by the corporate headquarters
or by the business unit. Moreover, the cooperative ownership structure of this firm, in contrast
to privately-owned firms, such as Nestlé, has a substantial influence on its actions at both
corporate and plant level. Especially in the Dutch dairy industry, the ownership structure of
firms is quite a distinguishing feature, due to the traditional dominance of cooperatives.
The production companies or production plants are the main focus of this study and form the
third and lowest level on which possible drivers for greening can be discerned. At this
production plant level, two general variables are considered important, the level of
centralization and the organization culture. In view of the observed failure of existing models
and systems to make a distinction between environmental performance and management,
environmental management drivers are distinguished separately. These environmental
management drivers are called environmental management indicators (EMIs), four of which
are considered to be important in this study: policy & strategy; communication; organization
structure; and, management commitment. These variables are assumed to have an
intermediate role in the relation between general intra-organizational characteristics and
environmental performance. Given this division on three levels of possible drivers for the
greening of companies, a research model is developed which shows the assumed relations
between these drivers and the production plant's environmental performance, in order to
explain the greening of these companies. On the basis of this research model, hypotheses and
sub-questions regarding the relations between these drivers or variables and a company's
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Figure 1.1: Structure of the study
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environmental performance are formulated. The development and the structure of this
research model and the resulting hypotheses and sub-questions are discussed in Chapter 3.
Subsequently, Part II focuses on the empirical testing of this research model and answering
the main research question. To benchmark organizations' environmental performance, it is
necessary to focus on the individual sectors of industry. Otherwise, it is impossible to make a
good comparison. Within the scope of this study, the focus on one sector of industry is
considered most feasible. The Dutch dairy industry was chosen as the case to test the research
model. Although one particular sector of industry is never representative for industry in
general, testing the research model in this way should be seen as an exploratory stage in the
process of gaining a better understanding of the greening of companies. To obtain insight into
the sector, Chapter 4 gives an extensive profile of the Dutch dairy industry, both in a national
and an international perspective. The companies that are involved in the case study are
introduced. Their strategies, the chain in which they operate and the concomitant balance of
power among its members, and their ownership structures are discussed. The chapter also
analyzes more general developments affecting the whole industry. Examples are the Dutch
and European regulatory frameworks, market developments, such as the financial-economic
crises in South-East Asia and the former Soviet Union and the rise of organic dairy
production, and the enormous wave of mergers and acquisitions. Finally, the main
environmental problems in the industry are dealt with. The last two years have been especially
dynamic for the Dutch dairy industry, in terms of developments in the national and
international dairy and retail market. Although these developments are examined in this
profile as far as possible, in general the developments up to 1998 are covered.
Next, the definition of the methodology that is used to test the research model is discussed.
Sample construction, data collection, construction of measures, and the statistical analysis of
the variables are all part of the methodology. After a presentation of the research proposal to
the NZO, the trade association of the Dutch dairy industry, the whole sector agreed to
participate in this study, as its relevance was acknowledged. In practice, it turned out that a
few companies did not participate for reasons, such as being too small or having insufficient
dairy activities in the Netherlands. In addition, we also included the small organic dairy
producers who represent the organic niche market and were therefore important for this study.
As they are not represented by the NZO, they were individually approached, in order to
guarantee a representative sample of the Dutch dairy industry. Ultimately, 11 of the 16 dairy
producers that were active in the Netherlands in 1998 participated in this study. The
participating companies have been studied, at both the corporate and the plant level, by means
of interviews, questionnaires and studying company documents. At corporate level, this
encompassed the highest environmental officer and a board member. The production plants
that actually participated were selected in consultation with the corporate environmental
managers. Later, the environmental officer and the location manager were interviewed at each
of these plants. This resulted in over 70 interviews, spread over 26 production locations and
11 corporate or division headquarters. The acquired data were used in the measurement of
environmental performance as the dependent variable, and the possible drivers for
environmental performance as the independent variables. Chapters 5 and 6 discuss the
methodology of measuring, respectively, the independent variables, and environmental
performance and management.
The case study of the Dutch dairy industry provided an enormous and rich data set. This data
set enables the actual measurement of the variables represented in the research model. The
various hypotheses and sub-questions that were formulated regarding their relation with
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environmental performance are, respectively, tested and answered. The insights into these
relations lead to a discussion of the problem definition of this study, i.e. the relation between
intra-organizational characteristics and organizations' environmental performance in the
Dutch dairy industry. Special attention is given to the position of the environmental
management variables in the model. Chapter 7 discusses these results of the study.
Finally, the results and conclusions of this study are reflected upon in Chapter 8. The value
and limitations of measuring environmental performance are critically discussed. In addition,
the drivers for the greening of companies, as introduced in the research model, are judged on
their merits, which leads to a revision of the original research model. Subsequently, the value
of this study is discussed in a broader perspective. To what extent can its results be translated
to other sectors of industry and other countries? In other words, to what extent is the adapted
research model valid in an industry-wide and an international perspective?

Parti
Theoretical Framework

2

ENVIRONMENTAL MANAGEMENT MODELS AND PERFORMANCE
EVALUATION SYSTEMS

As discussed in Chapter 1, the growing complexity of environmental management in practice
has resulted in increased academic interest in an organization's internal process of cleaner
production, and in the possibilities for active internal and external stimulation of this process.
This process has resulted in the development of environmental management models and
environmental performance evaluation systems. This chapter discusses the evolution of
environmental management models (2.1) and the limitations of these models (2.2). In
addition, environmental performance evaluation systems (2.3) are examined in search of a
measure of environmental performance. Finally, we provide a brief summary and consider the
main implications of the observations for this study (2.4).

2.1 The evolution of environmental management models
Since 1987, a large number of environmental management models have been developed.
Depending on the paradigm on which a model is based, the models vary extensively in their
characteristics. The common denominator, however, is that most of these models are stage or
phase models that describe development in time, which consists of the increasing integration
of environmental concerns in a firm's policies or strategies. In other words, these models
describe a growing responsiveness towards environmental problems. Each model introduces
its own vocabulary for the distinct stages: terms varying from 'defensive', 'offensive',
'reactive', 'pro-active', to 'compliance', 'compliance plus' and 'excellence'. In general, these
models are characterized by a quite static approach, in which firms are simply placed in a
certain stage at a certain moment in time, whereby large differences within and between
different sectors of industry and also between the different European countries can be
discerned. Although many of these stage models are described in a variety of different ways,
no one model has yet gained widespread acceptance (Hass, 1996 and Schaefer & Harvey,
1998).
Section 2.1.1 gives an overview of the wide variety of environmental management models
and some of their main characteristics. Section 2.1.2 then goes on to discuss six of these
models in more depth, to give a representative view of the variation in, and evolution of,
environmental management models.

2.1.1 An overview
Petulla (1987) was the first author who described a classification model concerning
environmental management strategies. In this model, he described the process by which there
is an increasing importance of environmental concerns in a firm's policy and strategy.
Following this first attempt, many authors have tried to describe the process. A search in the
literature resulted in more than 50 environmental management stage models, which probably
covers only a part of all environmental management models that have ever been developed.
Table 2.1 gives a chronological overview of these models and some of their main
characteristics, such as their nature, point of view, number of stages, specifics on their
empirical background, and number and content of defining criteria for the stages.
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The second column of Table 2.1 shows the title of each model. The title represents the point
of view of the model, such as 'response to environmental challenges', 'environmental
strategies' and 'response to environmental pressures'. This point of view of a model is related
to the underlying paradigm of the author. In other words: How are environmental issues
perceived: for example, as a challenge, a pressure or risk, or neutrally?
The third column then shows the nature of each model: continuum or typology. A continuum
model is a linear classification scheme, by which a development in time can be recognized.
Although the terms 'classification scheme', 'taxonomy' and 'typology' have been used
interchangeably in much of the relevant literature (Doty and Glick, 1994), the actual meaning
of the concepts differs. According to Doty and Glick (1994), classification schemes refer to
systems that categorize phenomena into mutually exclusive and exhaustive sets with a series
of discrete decision rules. This means that there must be an appropriate class (stage) into
which each item (firm) can be classified (exhaustively), but there must also be only one
correct class for each item. This means that an entity cannot be placed in two classes
simultaneously (mutual exclusivity). The applicability of environmental management
classification schemes is consequently questionable, as most firms cannot be unambiguously
placed as a whole in one particular stage. The design department of a firm, for example, can
integrate the concept of 'design for environment', while the marketing department only deals
with the business side. Classification schemes defined in this way are equivalent to the models
defined as 'continuum models' in Table 2.1.
Typologies, on the other hand, refer to conceptually derived interrelated sets of ideal types.
Unlike classification systems, typologies do not provide decision rules for classifying
organizations. Instead, typologies identify multiple ideal types, each of which represents a
unique combination of the organizational attributes that are believed to determine the relevant
outcome(s) (Doty and Glick, 1994). The more closely an organization resembles an ideal type,
the more effectively will the organization be described by the typology. Concerning
environmental management, the applicability of a typology model is therefore, in principle,
greater than that of a classification scheme. The generally accepted idea of growing
(environmental) effectiveness (performance), on which environmental classification schemes
are based, does not hold for environmental typologies. However, the idea that more than one
ideal strategy can lead to an optimal environmental performance may be much closer to
reality. This idea is, for example, prevalent in the typology models in the field of business
strategy, such as Porter's (1985) generic strategies (focus; overall cost leadership; and,
differentiation) and Miles and Snow's (1978) strategic typology (prospectors; defenders;
analyzers; and, reactors).
Most of the existing models are linear classification schemes or continuum models, often
partly based on intuition or on a limited number of case studies. As indicated above, the
accuracy of these models is questionable. Nevertheless, several academics who have
developed continuum models (e.g. Hofstra et al., 1990; Shrivastava, 1995) refer to their stages
as 'ideal types' and, by doing so, the main drawback of continuum models, their rigidity,
seems to be overcome. In this way firms do not have to be situated overall in one stage. These
models are an intermediate form between continuum and typology models. The problem with
this construction, however, is the absence of an increase in 'environmental performance'
through the various stages of such models, as 'ideal types' can stand for more than one
possible strategy. At the same time, these academics still assume this gradual increase in
environmental performance, which is thus contradictory. In addition, a small number of the
models that were analyzed are 'pure' typology models (e.g. Steger, 1988; Lee & Green,
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1994). These typology models are often based on a matrix structure in which each
combination of defining criteria is possible. Finally, two of the models (Bhargava & Welford,
1996; and Ghobadian et a l , 1998) are neither a continuum model nor a typology model. These
models can be considered as a reaction to the rigidity of continuum models, whereby the
('rigid') linearity is replaced by a non-linear point of view. Box 2.6, in which the model of
Ghobadian et al. (1998) is discussed, provides a closer insight into such a non-linear model.
The fourth and fifth columns of Table 2.1 show, respectively, the number and the designation
of the stages of the models. A large variety can be observed in both of these columns.
Although most models vary between 3 and 5 stages, one model (Müller, 1995) has 33 stages
in a matrix structure. The brackets in the 'number of stages' column show either the number
of sub-stages or the number of dimensions of a matrix structure in the case of typology
models. The names of the different stages of each model vary from generic terms, such as
'defensive', 'reactive' and 'pro-active', to creative metaphors, such as 'why mess', 'smart
movers', and 'enthusiasts'. Many of the generic terms, however, recur in the diverse models,
though not necessarily with exactly the same meaning.
The sixth column shows the number and nature of the defining criteria used by each model.
Remarkable is the fact that almost half of the models have no defining criteria at all. For the
remaining models, the number of defining criteria varies between two and sixteen. The
presence and number of defining criteria tells something about the sophistication of the
models. Most models with no defining criteria have a different aim from the more detailed
models: namely, the broad indication of general trends versus a detailed prescription of
reality. The numbers in brackets show the number of sub-criteria, as the authors of some
models further divide their defining criteria. By the 'nature' of the defining criteria is meant
whether the criteria are based on internal processes, the business environment (in the table
called in short 'external') or a combination of these two. Most models are based on such a
combination or on the internal processes alone.
Column 7 is called 'flexibility' by which is meant the extent to which a firm is supposed to
exhaustively fit in one stage. This 'flexibility' is closely related to the nature of the models, as
already discussed; typology models are in this sense, in general, much more 'flexible' than
continuum models. Notable, however, are the continuum models with a certain amount of
flexibility (Hofstra et al., 1990; GEMI, 1992; Meffert & Kirchgeorg, 1993; Shrivastava, 1995;
KPMG/IVA, 1996, and; Ehrenfeld, 1998), which are theoretically contradictory, as mentioned
above.
Column 8 shows how the models deal with the development of environmental performance in
time. Most models directly or indirectly suggest a development in time unique for each
individual firm, which is here called a relative development in time. Some models suggest an
absolute development in time, by which they look much more at the total general process than
at individual firms. A few models indirectly suggest a combination of relative and absolute
development in time. Only a small minority of the models do not suggest development in time
at all, which ideally corresponds with the typology models. However, a closer look at Table
2.1 shows that most of the typology models do suggest a certain development in time. This
observation is an example of the frequent discrepancies between theory and the practical
translation of theory.
Column 9 shows the background of the models. It can be observed that most of the models are
not based on empirical research, but rather on practical business experience or intuition. Only
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slightly more than a third of the models are empirically based. The underlying empirical
research of these 19 models was carried out internationally in more than half of the cases. In
Table 2.1 this is indicated by 'worldwide' or 'EU'. In this table, 'worldwide' means that the
empirical research was carried out in more than four countries of North America, Europe or
Japan. 'EU' means that the empirical research was carried out in more than four countries of
the European Union. The other empirically-based models were based on research in one
country or on a comparative country study. With only one exception, all empirically based
models were based on research among more than five sectors of industry. Almost half of these
19 empirical models were based on research including more than 50 firms, the other half were
either based on research including less than 50 firms (four models) or gave no disclosure of
the sample size (five models). The method used for the empirical research is equally divided
over surveys, interviews and case studies. All studies that were based on a survey had a
sample size of over 75 firms. However, some studies with a large sample size used the method
of interviews, like most of the studies with smaller sample sizes. Case studies were generally
used when there was a smaller sample size or when the sample size was not disclosed. Most
case studies are based on 'own experiences' or the existing literature.
Finally, column 10 shows the origin of the models, such as academia, consultancy or
governmental organization. Most models (60%) originate in academia. Not surprisingly, most
empirically-based models originate in academia; the models developed in consultancy are
generally not empirically based.

2.1.2 A closer look at six models
Given this broad overview of different environmental management models, six of these
models will now be discussed in more depth in order to give a good representation of the
variation in, and evolution of, environmental management models. Three criteria were used
for the selection: development over time; nature of the models; and, background of the
authors. Within these criteria, the most frequently quoted models were chosen. In Boxes 2.1 to
2.6, the six models selected are briefly summarized and subsequently reflected upon. Petulla
(1987) and Steger (1988) were the first academics to develop, respectively, a continuum
model and a typology model. Moreover, Steger's model is frequently cited by others. The
continuum models of Hunt & Auster (1990) and Roome (1992) are selected because of their
frequent citation and empirical testing by others. The Lee & Green (1994) green portfolio
matrix is selected for further discussion because it is a good example of a typology model
with a larger matrix structure than Steger's model. To conclude, the 'spatial approach to
mapping corporate environmental behavior' of Ghobadian et al. (1998) is included in this
selection, as their approach is one of the first serious attempts to break with the linear
continuum models without falling into a typology model with a matrix structure.
Petulla (1987)
Petulla's continuum model clearly shows the start of a new field of study. On the basis of an
empirical study in two phases, the three stages are described, rather than structurally defined
by criteria. The description of the stages is based on both internal processes and the business
environment. Important points of view in this model are the relations with the regulatory
authorities and environmental actions, as such. Environmental strategies or policy plans are
not mentioned, which is exemplary for the mid-1980s. Although the assumed development in
time of this model is not very clear, it indirectly refers to both an absolute and relative
development in time. Furthermore, the model does have a small base in theory, in the sense
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Box 2.1: Petulla (1987)
Petulla may be considered as the first author describing an environmental management stage model. Based on
an empirical study in the US in 1982 among 132 firms dealing with chemical waste, the author defined three
stages of developing environmental management (in order of increasing effectiveness):
• Crisis-oriented environmental management
"Three or more of the following characteristics applied to 29% of the total original sample of firms:
Employed no full-time trained personnel to sample, monitor and keep environmental or safety
records;
Established no separate environmental unit in the firm;
Denied breaking air or water standards or fought them when cited by regulatory agencies;
Bought no new pollution control equipment to comply with recent regulations;
Developed no environmental policy strategy to comply with laws and regulations;
Dealt with environmental conflicts from agencies or community on a 'firefighting' basis rather than
by finding out the best ways to comply with the laws" (Petulla, 1987: 72).
• Cost- oriented environmental management
"The characteristics listed below apply to 58% of the original sample:
Established company policy, separate unit and procedures or environmental compliance;
Full-time personnel with some training for environmental compliance work;
Negotiation (sometimes protracted) with agencies over disagreements regarding standards and
regulations rather than conflict;
Capital outlay for pollution control equipment;
Occasional resource recovery of wastes (by giving them to a solvent recycler) or other cost-cutting
recycling" (Petulla, 1987: 76).
• Enlightened environmental management
Of the original sample 9% fitted into this category:
"Complete support of CEO or president and corporate attorneys;
Strong environmental management division under a major corporate officer, who demands the
same high-quality environmental work as for any other division;
Trained environmental personnel, with advancement given to those who seek further education and
training;
State-of-the-art pollution control equipment;
Sophisticated environmental monitoring, surveillance and record-keeping system, usually by
computer;
Periodic environmental audits with reports to corporate headquarters;
Cooperation between environmental and production staffs;
Ongoing research to determine cost-effective methods of better environmental quality and resource
recovery (including energy);
Generally good relations with agency officials and community groups" (Petulla, 1987: 79).
In 1985, the study was repeated among a part of the original sample firms. An overall shift in the direction of
'enlightened environmental management' could be observed.
Source: Petulla, 1987.

that it refers to management styles. The empirical base of the model is industry-wide with a
common denominator of 'dealing with chemical waste'. The model has its origins in academia
and was the first attempt to get some insight into the process of the greening of industry. The
advantages of this model should therefore be found in its initiating role in this process. In
addition, comprehensibility and recognizability are merits of this model. The drawbacks of the
model - the incompleteness and difficulty of systematic practical implementation - can be
directly explained by its preliminary nature, which is related to the initial phase of the
evolution of environmental management models.
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Steger (1988)
Steger's environmental strategy portfolio stems from the same initial phase of developing
environmental management models as Petulla's model. This model is probably one of the
most well-known typology models and is frequently referred to in other environmental
management writings. The model has a two-by-two matrix structure, combining market
opportunities through environmental protection and corporate environmental risks. The author
indicates that not all firms can be exhaustively positioned in his environmental strategy
portfolio (Steger, 1988: 207). Thereby, he indirectly supports the theory on typology models
in general, as discussed in the previous section. Typology models assume ideal types against
which the actual entities (firms) are measured, rather than assuming all entities (firms) to be
exclusively positioned in one particular cell. Steger introduced the terms 'indifferent',
"defensive', 'offensive' and 'innovative' in this relatively new field of research at that time,
terms which were later on used by many different authors, though often with a slightly
different meaning. Also in this model, the description of the stages is based on both internal
processes and the business environment. Steger's model has a relative 'development in time'
perspective, as the stages are assumed to apply to individual firms rather than to absolute
development in time. The model is developed in academia and is closely related to general
business strategy. The advantages of this model are its simplicity, comprehensibility and
surveyability. The broadness and relative simplicity of the model allow it to be implemented
and interpreted industry-wide, as has been done in Steger's 1991 study (Steger, 1993: 152) on
592 German manufacturing and service firms. The drawbacks, however, are closely related to
the advantages: simplicity sometimes hardly allows complex reality to be captured. For
example, the results of the study show only some broad trends rather than exact percentages
for each strategy, which corresponds to the typology nature of the model; firms can never be
positioned overall in one stage. It can be concluded that this model is a valuable and

Box 2.2: Steger (1
On the basis of theory and practical experience, the author developed an environmental strategy portfolio in
1988. In the following years, this model was elaborated further and given an empirical basis by a study of 592
German manufacturing and service firms of all sizes and of all branches of industry. The typology model
distinguishes four possible types of generic strategies, determined according to two conditions: the firm's
potential for market opportunities resulting from an environmental protection stance, and the level of
environmental risk inherent in the firm's activities. Figure 2.1 shows the four strategy types, which can be
characterized as follows:
• Indifferent strategy: environmental protection is of no strategic importance, resulting in no or little
environmental action.
• Defensive strategy: as there is no relevant market opportunity in being environmentally-oriented, the firm
just complies with environmental legislation. Because of high environmental risks, the firm will be a
primary target of environmental regulation. Furthermore, because of the extensive fitting of its processes
with end-of-pipe technologies, it may incur considerable increases in production costs. The author stresses
that only in highly stable markets in which technological improvements are marginal and price elasticity
is low, can this strategy therefore be regarded as sustainable.
• Offensive strategy: requires the development of environmentally-sound products or product modifications,
that provide an additional benefit to the consume,r and therefore a competitive advantage for the firm.
Critical factors arc time and the ability to communicate the products' environmental advantages through
marketing efforts.
• Innovative strategy: requires a major change in the production process or a complete new product design.
On the basis of this empirical study, Steger concludes that many more firms than he expected still implement
a defensive strategy and that most firms are not yet implementing an offensive or innovative strategy.
However, a shift toward the implementation of more preventive measures can be observed.
Source: Steger, 1993: 151-152.
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Figure 2.1: Strategies based on market opportunities and environmental risks
Market opportunities
through environmental
protection

Large

Offensive

Innovative

Small

Indifferent

Defensive

Small

Large

Corporate environmental
risk
Source: Steger, 1993: 151.

interesting way to structure some broad trends regarding the greening of industry, which is,
similar to Petulla's (1987) model, exemplary for the initial phase of the evolution of
environmental management models.
Hunt & Auster (1990)
The Hunt & Auster model is a five-stage continuum model, which consists of seven keys to
protect a firm from environmental risk, and suggests six critical processes for the successful
implementation of these seven keys. With this structure, the model has a highly prescriptive
nature. The model is based on general observation in practice rather than empirical research.
The defining criteria of the model are based on internal processes rather than the business
environment, or on a combination of the two. The model focuses on individual firms, which
indicates a relative 'development in time' perspective. Furthermore, the model does not have
a base in theory, which can be explained by its origin in consultancy. The Hunt & Auster
model looks very appealing at first sight, and is definitely more detailed than its predecessors,

Box 2.3: Hunt & Auster (1990)
The authors propose that there are five distinct stages of corporate environmental management: beginner; fire
fighter: concerned citizen; pragmatist; proactivist. They suggest a continuum along which firms develop
themselves. They define these stages by 12 criteria in three categories: degree to which program reduces
environmental risk; commitment of organization; and, program design. The authors also identify seven keys
to protect a firm from environmental risk:
'"Top level support and commitment (...)
Corporate policies that integrate environmental issues (...)
Effective interfaces between corporate and business unit staff (...)
High degree of employee awareness and training (...)
Strong auditing programme (...)
Strong legal base (...)
Established ownership of environmental problems" (Hunt & Auster, 1990: 12-15).
These keys are partly overlapping with the defining criteria of the stages.
They further suggest six processes that are critical to successful implementation of the seven keys:
• "Assess the full range of environmental risks (...)
• Calculate the costs of poor environmental management, then sell the need for good practices throughout
the corporation (...)
. Find a good manager (...)
• Organize for visibility, accessibility and effectiveness (...)
• Manage and use information flow (...)
. Re-evaluate and reform existing programs" (Hunt & Auster, 1990: 16-17).
Source: Hunt & Auster, 1990.
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which is probably the reason why other authors often refer to this model and have even tested
this model for certain sectors of industry. However, the academics who tested the model
empirically concluded that the model was difficult to implement in practice (Hass, 1996;
Schaefer & Harvey, 1998). They were confronted with the problem of positioning a firm
exhaustively in one stage, and therefore ended up by approaching the stages as ideal types.
This solution is theoretically incorrect, as discussed in the previous section. The combination
of mutually exclusivity, by which continuum models are characterized, and the simultaneous
existence of ideal types, by which a typology model is characterized, is conflicting. At the
same time, this solution still gave an unsatisfactory result.
Roome (1992)
The defining criteria of Roome's model are focused on internal processes, yet as a reaction to
the business environment, which in this model is represented by the legislator. The suggested
'development in time' perspective is relative, as the model is oriented to individual firms. The
model is quite prescriptive in nature and is based on business experience rather than empirical
research. The model is mainly focused on a firm's reaction to environmental pressure from
the legislator. Compared with the continuum models of Petulla (1987) and Hunt & Auster
(1990), as discussed above, Roome's model distinguishes itself in three ways. First, it
incorporates environmental strategies, rather than merely focusing on environmental
management practices. Secondly, the model has a theoretical base: namely, 'organizational
change'. Thirdly, the model is linked to general business strategy. The evolution in time of the
field of research may be one of the explanations for this further sophistication. Drawbacks of
Roome's model, however, are the single focus on compliance and the absence of an empirical

Box 2.4: Roome (1992)
Roome bases his 'options for environmental management' model on a model for strategic management which
consists of: 'Information and system anticipation'; 'Formulate strategy'; 'Implement programs'; and,
'Measure outcomes'. This views strategic management as a planned and programmed adjustment of the
structures, systems and activities of a business in response to perceived and anticipated changes in the
business environment, taking into account the organization's capacity to change. Consequently, he develops a
matrix to assess corporate vulnerability to environmental pressure based on the dimensions 'Scientific
significance of environmental impact' and 'Public perception of environmental impact', as shown in Figure
2.2. He states, however, that this analysis offers a rather pessimistic conclusion, as it suggests that most
companies are merely reactive to various shades of environmental threat, and instead need to track potential
environmental vulnerabilities and link those to business strategy and environmental policy. As he concludes
that this analysis provides little guidance on how companies might react or move towards a more pro-active
stance, he develops the strategic options model as a pathway for sustainable activity. He distinguishes four
strategic options in a continuum model:
• Non-compliance: firms do not react to environmental pressures due to cost constraints, lack long-term
vision, and have little concept of the significance of environmental imperatives;
• Compliance: firms develop solutions to individual environmental problems as legislation sets the agenda;
• Compliance-plus: firms take a pro-active position on environmental management, aim for the integration
of environmental management systems into the framework of business strategy, and may go beyond the
requirements of the law;
• Commercial and environmental excellence: firms take to a logical conclusion the notion that good
environmental management is good management.
The fifth strategic option is more a description of a specific form of practice than a theoretical strategy and is
therefore independent of the stages which constitute the previous strategic options:
• Leading edge: firms are at the leading edge in their sector and are using state-of-the-art environmental
management techniques.
Source: Roome, 1992.
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Figure 2.2: Assessing corporate vulnerability to environmental pressure
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Source: Roome, 1992: 17.

base. Like Hunt & Auster's model, the model of Roome has been empirically tested by other
researchers in certain sectors of industry (Hass,1996 and Schaefer & Harvey, 1998). Although
Roome's model may have different roots and a different focus than the Hunt & Auster model,
the conclusion was the same; the model is difficult to implement in practice for the same
reasons as the Hunt & Auster model.
Lee & Green (1994)
In a three-by three matrix, Lee & Green offer strategic options for green product development.
Commercial and environmental dimensions are combined in an integrative framework, in
which the environmental dimension is defined as a moving target. The defining criteria of the
model are based on internal processes, contrary to Steger's model that also focused on the
business environment (market opportunities). The 'development in time' perspective is
relative, as the model focuses on individual firms. The model is not fully empirically-based,
but, after development, the matrix was 'tried out' on twelve examples of 'sustainable
products' in manufacturing industry, collected from the published literature on environmental
strategies. The model is developed in academia and is related to Porter's (1985) generic
strategies (see Section 3.5). This typology model is a valuable attempt to examine the strategic
framework and options available for product strategy to achieve commercial and
environmental excellence. An important merit of the model is that, as a result of focusing on
only two dimensions, the model is comprehensive and applicable in practice. However, the
shortcomings of the model are also related to this narrow focus. As a result, the model

Box 2.5: Lee & Green (1994)
The authors present a green portfolio matrix, from which strategies for product development can be devised.
With this matrix they combine commercial and environmental dimensions in an integrated framework, as
shown in Figure 2.3. Subsequently, they 'tried out' the matrix on twelve examples of -sustainable products'
collected from the published literature on environmental strategies. According to the authors, the matrix
adopts a conceptual discriminating approach for the analysis of each dimension, rather than a quantitative
rating system; provides a useful synthesis of the analysis and judgements during the preliminary steps of the
planning process; and. is a provocative source of strategic alternatives.
The nine segments of the three-by-three matrix of Figure 2.4, divided into three criteria for each dimension.
can be classified into three strategic groups:
• Apathetic (or benign) to environment: 1,2,3;
• One-track mind: 4,5;
. Sustainabihty: 6,7,8,9.
Source: Lcc & Green. 1994.
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Figure 2.3: Green portfolio matrix: Strategie options
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incorporates merely a part of the relevant themes in the perspective of the greening of
industry.
Ghobadian et al. (1998)
Finally, the 'spatial approach to mapping corporate environmental behavior' of Ghobadian,
Viney, Liu & James is discussed. The model of Ghobadian et al. may be seen as a 'second
generation' model, as their approach is one of the first serious attempts to break with the
linear continuum models without falling into a matrix typology model. On the basis of an
industry-wide empirical research on a large scale, the authors concluded that linear continuum
models lacked practical applicability and came up with a non-linear alternative (see Figure
2.4). With this, they overcome the rigidity of the linear continuum models without stretching

Figure 2.4: The adapted non-linear progression model
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Box 2.6: Ghobadian et al. (1998)
Drawing upon the findings of a large-scale empirical study of UK corporate environmental attitude, in which
78 companies of the top-200 UK companies participated, the authors tried to extend the debate of plotting and
describing a company's strategic environmental policy by a non-linear approach. They argue that the
positioning ofcompan.es is determined by the interaction of a set of key external and internal influences, and
their relationship often produces strategic policy positions that appear to conform to the behavioral archetypes
established by linear sequential models. Therefore, they formulate a model in which further archetypes are
recognized, which can distinguish behavioral characteristics and which are identified as bemg beyond the
confines of the linear approach. This model is shown in Figure 2.4.
On the basis of the linear model of Roome (1992, see Box 2.4) with four sequential stages (noncompliant;
compliance; compliance-plus; and, excellence/leading edge), they identify three further strategic nonsequential options, that fall outside the continuum:
. Restrained commitment: "although a company may give an outward appearance of being a leading
exponent of environmental activity, in practice it has more in common with a compliance company
(Ghobadian et al, 1998: 20). The external pressures exerted upon the organization are not perceived as
significant, and therefore there is no real reason for action.
. Speculative commitment: -although a company aspires to become a leader in the environmental field, it
does so primarily because it has identified real opportunity to achieve one of its principal business
objectives such as increased market share, increased profitability, or reduced cost structure leading to
competitive advantage" (Ghobadian et al., 1998: 20). This option could be identified as a short cut to
'excellence- with a short-term motivation, which draws the longevity of the commitment into question.
. Conditional commitment: the company "takes a relatively pragmatic and non-global view of its
environmental responsibility, and enacts policies that it considers appropriate at any given time in any
given place In other words, the company is likely to be compliant in countries where its best interest is to
be compliant and to seek a more proactive stance in countries where its mterests are best served by a
proactive stance" (Ghobadian ct al„ 1998: 21). Such companies will operate in a relatively decentralized
way in an environmental perspective.
Source: Ghobadian et al., 1998.

the theoretical base of continuum models, as Schaefer & Harvey (1998) did with the empirical
testing of the Hunt & Auster (1990) model, which was discussed earlier in this section. The
defining criteria of the model of Ghobadian et al. are related to both internal processes and the
business environment. The 'development in time' perspective is relative, as this model is also
focused on individual firms. The model is developed in academia, is partly based on the
'learning organization' theory, and is related to general business strategy. Due to its nature:
non-linearity/flexibility and broad focus - this model overcomes important drawbacks of
many continuum models of the 'first generation'. Therefore, it can be considered as a valuable
contribution to deepening the insight into the greening of industry. In a way, this model
indirectly proves the weaknesses and lack of practical feasibility of most existing linear
models, as will be discussed in the next section. At the same time, it has serious problems
with regard to its practical implementation, due to its complexity.

2.2 Dealing with the limitations of environmental management models
After the foregoing overview of the wide variety of environmental management models with
their main characteristics and the closer inspection of six of those models, this section will
now deal with the tensions of 'modeling' environmental management. The vast number of
existing environmental management stage models, as shown in Table 2.1, indicates a general
need to enlarge the insights into the greening of industry. A phase-wise description of the
greening of organizations seems a generally accepted or at least a convenient method to make
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this process understandable and manageable, for the firm, on the one hand, and for external
groups, on the other. In the late 1990s, however, the start of the development of 'second
generation' environmental management models can be observed. The model of Ghobadian et
al. (1998), as discussed in Section 2.1.2, which attempts to overcome the flaws of linear
continuum models in a 'spatial' non-linear model, is a good example of such a 'second
generation' model.
Theoretically, stage models give a clear view of where firms are positioned in their degree of
environmental management in relation to their competitors and other firms. Furthermore,
these models shed light on the complex web of factors which influence the greening of
industry. In practice, however, these models prove to be difficult to apply. Hass (1996: 66)
operationalized the Hunt & Auster (1990) model (see Box 2.3) for eight Norwegian firms in
the food processing and printing industry. She concluded that "although the conceptually
based environmental management typologies do seem to provide a rough understanding of the
responses that firms are making with respect to the natural environment, the weaknesses in the
models become evident when operationalization is attempted." Schaefer & Harvey (1998)
tested two popular stage models (Hunt & Auster, 1990; Roome, 1992; see, respectively,
Boxes 2.3 and 2.4) empirically in the UK water and electricity industries. They came to the
same conclusion as Hass (1996), i.e. these models did not have a very good fit with reality.
This difficulty in applying environmental management models in practice particularly results
from the general tension between a model, which tries to adequately reality, and complex
reality itself. In their attempt to simplify the complex environmental management reality,
existing environmental management models reflect the (historical) period in which they were
developed and the background of their authors, i.e. their professional background, which is,
inter alia, related to the division between a theoretical and an empirical background.
Moreover, environmental management models are typically often prescriptive and intended as
a tool for managers or consultants. The tension between environmental management models
and complex reality, however, remains.
This tension is related to the general dilemma of making a model more complex to be more
adequate, on the one hand, and distorting the model by reducing its comprehensibility and
practicality, on the other. At the same time, in the framework of this study, the aim is to find
'something' suitable to increase the insight into environmental management processes in
organizations. In other words, an inevitable field of tension has to be dealt with, when
environmental management models are used for this aim.
Main problems related to environmental management models
In this respect it is interesting to analyze what are the main problems are concerning the
practical use of environmental management models:
. Limited suitability for specific situations: the main environmental management models are
too general, too prescriptive, only conceptual, not very dynamic, lack the possibility of a
good operationalization, and do not take sector and country specificity into account.
. Insufficient reflection of organizational and strategic complexity: the models are
environmental management models rather than environmental management models. As
the latter interpretation has the main emphasis in this study, the environmental
management models that we have discussed above are not suitable for our purposes.
Related to this point is:
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m The issue of operationalization: the models are much more management-oriented models
than performance models. The moment that one tries to measure or apply 'something' with
these models, a conflict arises.
In this study, it is ultimately aimed to measure an organization's environmental performance.
Meanwhile, a large number of environmental performance evaluation systems have been
developed, which may be suitable for the aim of this study. Can these systems contribute to
the insights into the greening of industry? And, are these systems a suitable tool to measure
environmental performance in the framework of this study? To answer these questions,
environmental performance evaluation systems will be discussed in the next section.
Besides these problems related to the use of environmental management models, one of the
main reasons for the lack of fit with reality, as observed by Hass (1996) and Schaefer &
Harvey (1998), is the discrepancy between environmental management and performance.
Often, environmental management aspects, such as environmental strategies, policies,
communication and commitment, are considered as being part of a firm's environmental
performance, and are arbitrarily incorporated as defining criteria in environmental
management models. Ideally, these environmental management aspects are very closely
related to environmental performance or can even argued to be part of an organization's
environmental performance, in the sense that theoretically this very management leads to the
desired performance. In practice, however, there is often a discrepancy, which is directly
related to a general lack of clarity about the definition of environmental performance. What do
we actually mean by environmental performance? Can environmental performance evaluation
systems contribute to the clarification of the concept? Chapter 6 further elaborates on the
interpretation of environmental performance in the framework of this study, by developing an
environmental performance measurement tool.

2.3 Environmental performance evaluation systems
Parallel to the development of environmental management models, environmental
performance evaluation systems started to be formulated in the late 1980s. One of the first
systematic attempts to describe good environmental performance was made in 1989 by the
Coalition for Environmentally Responsible Economics (CERES) in response to the Exxon
Valdez oil pollution event (Ilinitch et al., 1998). Existing environmental management models
could not fulfill this growing need from business to obtain more detailed insights into their
environmental performance and to subsequently benchmark their performance against their
competitors. Environmental benchmarking is a tool which can be used to evaluate a firm's
environmental performance in comparison with its competitors, either within the same sector
or industry-wide, either nationally or internationally. With this tool, the development of, and
attention for, environmental performance evaluation systems increased.
Like environmental management stage models, environmental performance evaluation
systems are also developed by both practitioners and academics coming from different groups
in society, ranging over consultancy (Infocenter, 1995; KPMG/IVA, 1996; Gil Friend and
Associates, 1998; Dow Jones Sustainability Group Indexes GmbH, 1999), banks (Okosar.
1994; HKB, 1996), trade associations, academia (Metcalf et al, 1995; Junne & Jansens, 1997;
Epstein. 1996) and (governmental) organizations (Okom, 1995; UNEP & SustainAbility.
1997: European Partners for the Environment, 1997). The German-speaking countries seem to
have played a leading role in the initial development of environmental performance evaluation
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systems, which might be explained by the relatively strict environmental regulation and the
relative high environmental awareness in that country.
Analyzing the diverse environmental performance evaluation systems, a large diversity of
rating systems can be observed. The questions arise: What is measured? How is this
measured? And, where is this measured? The answer to these questions varies considerably
for the different models:
. What is measured? is related to the actual measurement subject: environmental
performance, based on the production chain (e.g. HKB, 1996); environmental performance,
based on emissions and the use of natural resources; or environmental performance, based
on corporate environmental reporting (e.g. KPMG/IVA, 1996).
. How is this measured? is related to data collection and measurement method:
Data collection: sending out questionnaires to environmental managers or CEO's
(e.g. Ökosar, 1994); gathering data in official firm and external publications (e.g.
HKB, 1996); interviewing one or more relevant agents within the firm; or, a
combination of these methods.
Measurement method: weighted or unweighted means of the sub-indicators.
. Where is this measured? is related to the scope: national, international, industry-wide, one
sector of industry, multinationals, SMEs (small- and medium-sized enterprises); or, various
combinations of these.
This large variety in starting points of environmental performance evaluation systems points
to the lack of clarity of the concept of 'environmental performance'. In 1996, Lober (1996:
184), in his study on the environmental performance of corporations, expressed this as
follows: "Although judgements are frequently made about which companies are most green,
no clear or agreed upon definition of greenness exists." Subsequently, Ilinitch et al. (1998:
386) observed that, on the one hand, substantial progress has been made toward clarifying the
environmental performance construct. On the other hand, however, they noted that no single
approach addresses the common dimensions underlying environmental performance in a
formal theoretical or in a systematic empirical way.
In their 1999 book, Bennett & James (1999b: 36) give an overview of the evolution of
environmental performance evaluation, in which they conclude that "the history of
environmental performance evaluation is one of great diversity with many different strands
developing in isolation from each other and only now becoming fully integrated." They
discern 11 different strands:
• Energy and materials accounting
. Health and safety measurement and management
• Environmental impact assessment
. Product evaluation
• Externality assessment
. Environmental auditing
. Measurement and reporting of toxic emissions
. Incentive-based regulation
. Total quality management
. External rating
. Strategic integration.
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The problem, however, is that no single model seems to cover the entire environmental
performance field and that there seems no agreement on what this entire field actually is. In
other words, there is no agreement on what, how and where to measure. Ilinitch et al.'s (1998)
US study on measuring corporate environmental performance confirms this observation. They
conclude that there is a need for a common definition and consistent and reliable measures of
corporate environmental performance, in order to assist users of such information in making
informed consumption, employment and investment decisions. Therefore, they identified four
conceptual dimensions of corporate environmental performance, using sources from
conceptual and empirical literature: (1) organizational systems; (2) stakeholder relations; (3)
regulatory compliance; and, (4) environmental impacts. They expected these dimensions to
cover the entire field of environmental performance. To test their assumption, they performed
a principal components analysis" of publicly available environmental performance indicators,
which generally supported the conceptual model. Then, they examined the reliability and
validity of available environmental performance indicators, which are used as proxies for the
model dimensions in order to compare them with popular ratings systems favored by the
business and environmental press. On the basis of publicly available environmental data of the
oil industry, they discovered that environmental rating services measure different aspects of
corporate environmental performance. Moreover, they also discovered that these services are
significantly influenced by a 'Public View' variable (representing the degree of negative
environmental publicity received by the firm), which was not incorporated in their four
dimensions. They state that "the subjectivity in formulating the rankings can give rise to
dangerous circularity, whereby rankings are based partly upon reputation and reputation is
based partly on rankings" (Ilinitch et al., 1998: 404). Therefore, they argue for systems that
arc clear, reliable and valid. However, they conclude that at this moment there is no such
system.
Simultaneously with this study, there have been a number of attempts to develop practical
generic categories of environmental performance indicators that will be discussed below: the
ISO 14031 guidelines, the Dow Jones Sustainability Group Indices (DJSGI), the GRI (Global
Reporting Initiative) guidelines and the WBCSD's (World Business Council for Sustainable
Development) eco-efficiency guidelines. These initiatives were interrelated, in the sense that
they use the knowledge and insights from each other: the GRI used the insights of ISO 14031
and the WBCSD used the insights of both ISO 14031 and the GRI.
ISO 14031
The attempts of the European Green Table (1997) to develop practical generic categories of
environmental performance indicators resulted in the development of the ISO 14031
guidelines (ISO, 1998), published at the end of 1999. The ISO 14031 guidelines are part of
the ISO 14000 series, which covers standards in the field of environmental management tools
and systems (Kolk, 2000: 114). In the ISO 14031 guidelines, environmental performance
evaluation is defined as "an internal management process and tool designed to provide
management with reliable and verifiable information on an ongoing basis to determine
whether an organization's environmental performance meets the criteria set by the
management of the organization" (ISO, 1998). According to Bennett & James (1999b), the
ISO 14031 guidelines are likely to become the standard framework in the future. Box 2.7
shows the main characteristics of the ISO 14031 guidelines. As Bennett & James (1999c)

A principal components analysis is a data reduction technique, by which the number of variables of a certain
entity is reduced. This reduction is based on searching for new variables that arc composed of a group of the
initial variables that arc mutually related, though independent of the other variables.
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Box 2.7: The main characteristics and drawbacks of the ISO 14031 guidelines
The central feature of ISO 14031 is a definition and detailed discussion of three basic types of indicators thai
can be used for environmental management. It firstly distinguishes between 'environmental condition
indicators' (ECIs) and 'environmental performance indicators' (EPIs), and then subdivides the latter between
'operational performance indicators' (OPIs) and 'management performance indicators' (MPIs), resulting in
three broad types:
• Environmental condition indicators (ECIs): a specific expression that provides information about the local,
regional, national or global condition of the environment. In practice, these indicators are very difficult to
develop.
• Operational performance indicators (OPIs): EPIs that provide information about the environmental
performance of an organization's operations.
Five sub-categories are identified:
Inputs of materials, energy and services
The supply of inputs
The design, installation, operation and maintenance of the physical facilities and equipment
Output of products, services, wastes and emissions
The delivery of outputs.
• Management performance indicators (MPIs): EPIs that provide information about management's efforts to
influence an organization's environmental performance. This can include the policies, people, planning
activities, practices and procedures at the different levels of the organization, as well as the decisions and
actions associated with the organization's environmental aspects. Four main sub-categories of MPIs are
distinguished: implementation of policies and programs; conformance; financial performance; and,
community relations.
The guidelines additionally identify five types of quantitative measures, defined in terms of the method (and
degree of complexity) of their calculation, which can form the basis of environmental indicators:
• Direct: absolute measures as basic data or information
• Relative: data or information compared with or in relation to another parameter
• Indexed: data or information converted to units or to a form which relates the information to a given
standard or baseline
• Aggregated: data or information of the same type, but from different sources, collected and expressed as a
combined value
• Weighted: data or information modified by applying a factor relating to its significance.
Source: ISO, 1998.

explained, the guidelines provide useful checklists for guiding the process of developing
measures, and suggests a large number of indicators that could be relevant for firms with
different environmental issues. However, they believe ISO 14031 also has a number of gaps,
which they summarize as:
. Limited emphasis on standardization
. Incomplete discussion of implementation
. Excessive complexity
. No requirements for external disclosure
. Limited linkage with the broader issues of sustainable development.
When the four dimensions of Ilinitch et al. (1998), as discussed above, are applied to the ISO
14031 guidelines, the 'stakeholder relations' dimension is not covered. This is related to 'the
lack of external disclosure', as identified by Bennett & James (1999c).
Dow Jones Sustainability Group Indices
A second recent development concerning corporate environmental performance evaluation
systems is the introduction of the Dow Jones Sustainability Group Indices (DJSGI) in
September 1999 (SAM Sustainability Group, 1999). Although the reliability and validity of
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the index has not yet been tested, the developers of the index claim that it is the market
standard for sustainability in the European Union and have the goal for it to become
internationally the industry standard for sustainability. Although it seems impossible at this
moment to apply Ilinitch et al.'s (1998) dimensions on DJSGI as a test for its completeness,
the 'Public View' variable seems to be important in this index, though with the accompanying
danger of circularity between the index and reputation as discussed above. However, this
public index distinguishes itself from other public indices due to its transparency; the criteria
and the weights are published on SAM's website.
Global Reporting Initiative
The third recent development regarding environmental performance evaluation systems is the
publication of the Sustainability Reporting Guidelines in June 2000 by the Global Reporting
Initiative (GRI, 2000), an initiative originally convened by CERES (Coalition for
Environmentally Responsible Economics). The GRI regards itself as "a long-term, multistakeholder, international undertaking whose mission is to develop and disseminate globally
applicable Sustainability Reporting Guidelines for voluntary use by organizations reporting on
the economic, environmental, and social dimensions of their activities, products and services"
(GRI, 2000: 2). "The Guidelines provide a framework for reporting that promotes
comparability between reporting organizations while recognizing the practical considerations
of collecting and presenting information across diverse reporting organizations" (GRI, 2000:
5). Box 2.8 summarizes the guidelines' four main parts. The GRI guidelines fill some of the
gaps identified by Bennett & James regarding ISO 14031. They are aimed at external
disclosure, and are linked with broader issues of sustainable development, and economic and
social performance. Moreover, the guidelines distinguish two types of indicators: generally
applicable and organization-specific indicators. The organization-specific indicators derive
from attributes, such as the industry sector and geographic location in which an organization
operates, and from the concerns of stakeholders. This confirms the importance of the sectorspecificity of environmental performance indicators. However, as long as the organizationspecific indicators are not standardized for each sector, these guidelines still leave many

Box 2.8: The main parts of the GRI guidelines
The GRI Guidelines comprise four parts:
A. Introduction and General Guidance: background on the need for, and nature of, the GRI, plus general
guidance on the design and applicability of the Guidelines.
B. Reporting Principles and Practices: fundamental underpinnings, concepts, and practices that promote
rigour, comparability, and reliability in reporting.
C. Reports Contents: the framework for structuring GRI reports, specific contents, and guidance for
compiling the various parts of the reports:
1. CEO statement
2. Profile of reporting organization
3. Executive summary and key indicators
4. Vision and strategy
5. Policy, organization, management systems and stakeholder relationships
6. Performance: environmental, economic and social performance. With regard to this, quantitative and
qualitative indicators as well as supplementary information are used. To aid interpretation, reporters
are asked to report relevant objectives and program information along with raw data. They are also
asked to provide context, management explanations, and commentary on trends and unusual events.
D. Annexes: additional guidance and resources for using the Guidelines.
Source: GRI. 2000.
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choices concerning standardization and implementation, open for firms, as a result of which
comparability remains difficult. However, the main objective of the GRI guidelines is external
reporting rather than benchmarking. The four dimensions of Ilinitch et al. (1998) as discussed
above are covered by the GRI guidelines.
World Business Council on Sustainable Development
Finally, the WBCSD's guidelines on measuring eco-efficiency (WBCSD, 2000) are an
important development in the field of environmental performance evaluation of companies.
Although eco-efficiency has a somewhat different scope than environmental performance
indicators, their objectives are rather similar - to help companies evaluate their progress
toward sustainable development. The WBCSD defines eco-efficiency as follows: "Ecoefficiency is achieved by the delivery of competitively-priced goods and services that satisfy
human needs and bring quality of life, while progressively reducing organic impacts and
resource intensity throughout the life-cycle to a level at least in line with the earth's estimated
carrying capacity" (WBCSD, 2000: 7). The WBCSD distinguishes two types of indicators generally applicable and business specific. Generally applicable indicators are defined as
indicators that "can be used by all businesses, are related to a global environmental concern or
business value, and methods for measurements are established and definitions are accepted
globally" (WBCSD, 2000: 3). "All other indicators which do not meet these criteria have been
termed business specific, meaning that they are more likely to be individually defined from
one business or one sector to another" (WBCSD, 2000: 3). All indicators should meet 8
principles of which No. 3 "recognize the inherent diversity of business" is directly linked to
this division. With this division, the WBCSD also clearly emphasizes the importance of
sector-specificity. It advises that the business-specific indicators should be developed by the
company itself based on the ISO 14031 guidelines. Subsequently, the WBCSD underlines the
difficulty of a comparison of companies, even within one sector of industry, because of the
aforementioned inherent diversity of business. Box 2.9 briefly summarizes how eco-efficiency
is assessed according to the WBCSD. The four dimensions of Ilinitch et al. (1998) are not
applicable to the measurement of eco-efficiency according to the WBCSD, as these
dimensions are related to corporate environmental performance rather than to eco-efficiency.
It can be concluded that environmental performance evaluation systems help to improve the
insights into the greening of organizations and do indeed form a starting point to measure
environmental performance. Up to the period of the empirical research of this study (1998),
no clear or agreed-upon definition of greenness or of the environmental performance field
existed and no single system covered the entire environmental performance field. Therefore,
to fill these gaps in this study an environmental performance evaluation tool has been
developed, which will be discussed in Chapter 6. However, recently, more standardized and
commonly agreed-upon environmental performance evaluation tools and systems have been
developed, such as the ISO 14031, GRI and WBCSD guidelines, discussed above. These
systems are mainly focused on the aspects to be used for external reporting. In contrast, the
environmental performance evaluation tool developed in this study will also focus on internal
aspects related to environmental performance, such as environmental commitment and
communication. For the final construction of the environmental performance evaluation tool
developed in this study, the insights that the 'more standardized' systems provide have been
used as much as possible.
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Box 2.9: The principles and indicators to measure eco-efficiency according to the WBCSD
Eco-efficiency indicators should meet the following 8 principles:
1. Be relevant and meaningful with respect to protecting the environment and human health and/or
improving the quality of life
2. Inform decision making to improve the performance of the organization
3. Recognize the inherent diversity of business
4. Support benchmarking and monitoring over time
5. Be clearly defined, measurable, transparent and verifiable
6. Be understandable and meaningful to identified stakeholders
7. Be based on overall evaluation of a company's operations, products and services, especially focusing on
all those areas that are of direct management control
8. Recognize relevant and meaningful issues related to upstream (e.g. suppliers) and downstream (e.g.
product use) aspects of a company's activities.
Both the generally applicable and the business specific indicators fall into two groups, based on the ecoefficiency formula which brings together the two eco-dimensions of economy and ecology, in order to relate
product or service value to environmental influence. Eco-efficiency is represented by:
Product or service value
Environmental influence
Environmental influence includes aspects of product or service creation and aspects of product or service
consumption or use.
The generally applicable indicators for products/service value are:
• Quantity of goods or services produced or provided to customers
• Net sales.
The indicators related to the environmental influence in product/service creation are all considered to be
business or product specific, and are the following:
• Energy consumption
• Materials consumption
• Water consumption
• Greenhouse gas emissions
• Ozone-depleting substance emissions.
Three additional indicators are distinguished, which could become generally applicable if current efforts to
develop global agreement on measurement methods arc successful:
• Additional financial value indicators
• Acidification emissions to air
• Total waste.
Source: WBCSD, 2000.

2.4 Summary and main implications for this study
Summary
In the late 1980s, the growing complexity of environmental management in practice resulted
in a growing academic interest in an organization's internal process of cleaner production, on
the one hand, and in the possibilities of active internal and external stimulation of this process,
on the other. These developments resulted in the formulation of a large number of
environmental management models, which are a valuable means to gain insight into the broad
trends within the greening of industry. Within these environmental management models, two
main types can be discerned: continuum models and typology models. Continuum models are
useful to give a rough overview of the greening of organizations, but lack practical feasibility;
they are rigid, in the sense that firms have to fit overall in one stage, while reality is far more
complex. Typology models, on the other hand, are more dynamic as a result of using ideal
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types and having the possibility to combine different defining criteria in a matrix structure.
Three main problems related to the use of environmental management models are
distinguished: their limited suitability for specific situations; their insufficient reflection of
organizational and strategic complexity; and, the difficulty of operationalizing the models.
At the same time, environmental performance evaluation systems were developed, which
contribute insight into the greening of organizations as well. Moreover, these systems form a
better starting point to measure environmental performance than environmental management
models do. The publication of the ISO 14031 guidelines in 1999 did not provide the aimed-for
generic system with widespread acceptance and a total coverage of the issue. It is still too
early to determine if the GRI guidelines, which were published in 2000, do provide such a
generic system. Although the development of the WBCSD guidelines for measuring ecoefficiency is based on a pilot program involving 22 companies from more than 10 different
industry sectors, the actual use of this instrument on a large scale has not yet been established.
Moreover, the concepts of eco-efficiency and environmental performance are different. As
long as no clear or agreed-upon definition of greenness or the environmental performance
field exists and no single system covers the entire environmental performance field,
measuring environmental performance will be a problem and subjectivity will be inevitable.
Main implications for this study
The analysis of environmental management models and environmental performance
evaluation systems provides a better insight into the greening of organizations. The next step
is to explain a firm's environmental performance. For that purpose, first, environmental
performance has to be measured. Given the developments in the field of environmental
management models and environmental performance evaluation systems, no satisfactory
method to measure this performance seems to exist, and certainly not at the time of the
empirical study. One of the reasons is the lack of clarity in the definition of environmental
performance. Often, environmental management is considered as part of a firm's
environmental performance. In practice, however, there may be a discrepancy between
environmental management and performance.
Given the complexity, pitfalls, and limitations of environmental performance measurement,
this study will try to contribute to the field by developing an environmental performance
measurement tool in order to assess and compare an organization's environmental
performance. This tool has to specify individual criteria as clearly and as far as possible. In
addition, this tool will be directed to a sector-specific situation, as the analysis of the
environmental management models has shown the problem of too much generalization. When
some of the models were tested for an individual sector, aiming at assessing firms'
environmental performance, researchers had to conclude that these models were
inappropriate. Therefore, it is chosen in this study to develop an environmental performance
measurement tool directed to one sector of industry, although based on a general outline.
Chapter 6 will introduce this tool. Subsequently, in Chapter 7, the assessment of
environmental performance will be related to organizational characteristics in order to get
some insight into the greening of organizations and environmental management rather than
environmental management. In other words, this will make it possible to answer the main
research question of the study - What is the relation between
intra-organizational
characteristics and an organization's environmental performance? The next chapter will
explain the background of this research question by introducing the theoretical framework.

3

R E S E A R C H M O D E L :

H Y P O T H E S E S A N D

Q U E S T I O N S

In the attempt to better understand the greening of industry, Chapter 2 presented an overview
of both environmental management models and environmental performance evaluation
systems. Additionally, Chapter 2 analyzed how these models try to explain the greening of
organizations and how these systems attempt to measure an organization's environmental
performance. The next step in the process of answering the main research question - What is
the relation between intra-organizational characteristics and an organization's
environmental performance? - is the development of a research model, which will be
introduced in this chapter. Subsequently, some general questions and hypotheses will be
formulated to be able to ultimately answer the main research question. The basis for this
answer will be an empirical study, which will be dealt with in Part II.
This chapter first discusses this research model (3.1), which is constructed on three levels: the
production plant; the corporate; and, the business environment (meaning the non-natural
environment) level. Subsequently, the variables at each level will be discussed. The
production plant level contains 'environmental management' variables (3.2), and two general
intra-organizational characteristics: the level of centralization (3.3) and organization culture
(3.4). The hypotheses that are formulated on the relation between environmental performance
and the intra-organizational characteristics seem contradictory. The ambidextrous
organization theory is introduced as a possible explanation for this contradiction (3.5). Then,
the corporate level of the research model will be discussed, containing the variables 'strategy'
(3.6) and 'ownership structure' (3.7). Since this study mainly focuses on internal processes,
the organization's business enviromnent level, represented by its stakeholders and the market
developments that affect the organization, will only be dealt with briefly.

3.1 The research model
The hitherto existing environmental management models and accompanying empirical
studies, discussed in Chapter 2, have shown the diversity of possible explanatory variables often called 'defining criteria' for a particular stage of environmental management - for a
firm's level of environmental performance (improvement). An industry-wide pilot study
(Mauser, 1997), which is described in Annex 3.1, also showed such a diversity of possible
explanatory variables. This pilot study identified five important influencing factors for the
greening of organizations: sector-specificity; market position characteristics: organizational
structure; regulation; and, culture. Figure 3.1 summarizes the main and most-mentioned
influencing factors for a firm's environmental performance resulting from these observations:
• Regulation: the government/regulator as the main stakeholder. Although there seems
agreement in the literature about the regulator having an important influence on the
environmental management of an organization, the actual effect of regulation on an
organization's environmental performance is less clear.
. Stakeholders: diverse other stakeholders, depending on the sector of industry, such as the
media, environmental groups, consumers, and financial institutions.
. Market developments: factors such as competitive relations, the development of and
demand for new products, and the rise of new markets and the collapse of existing ones,
due to political developments.
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Figure 3.1: Possible explanatory variables for an organization's level of environmental
performance

performanc
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. Sector of industry: the pilot study (see Annex 3.1) especially showed the importance of the
sector in which an organization operates. This aspect seems often insufficiently recognized.
Factors, such as the nature of the production process, the nature of the products, sector
related market characteristics, and public attention and pressure towards environmental
performance, are relevant in this respect. The chemical industry, for example, experiences
great public pressure on its environmental performance, far more in comparison with the
public pressure on other sectors, such as the clothing industry. This aspect is very much
related to the other business environmental variables.
. Generic strategies: the strategy followed by a firm, such as the strategies defined by Porter
(1980) - a cost leadership strategy; a differentiation strategy; a niche strategy; or, a
combination of these strategies.
. The chain: as well backwards by means of suppliers, forwards by means of other industry,
trade, retail and consumers. Although the diverse parties of the production chain can be
considered as 'stakeholders', in both some of the environmental management models and
the pilot study, the production chain came to the fore as an important influencing factor.
. Organization structure: both the way in which a firm is structured in general and the way
in which environmental issues are embedded in the organization.
. Organization culture: both the general organization culture and the 'environmental culture'
of an organization.
. Management commitment: the environmental commitment of managers.
However, the actual influence of these variables on, or just their relation with, environmental
performance is very hard to determine. Most research and practice simply make assumptions
about these relations, based on some general experience and ideas. In other words, beyond the
general observation that these variables do influence, or are in some way related with a firm's
environmental performance, there seems no common agreement on the specific nature of this
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relationship. This lack of clarity is expressed by the question marks in Figure 3.1.
'Stakeholders', 'regulation' and the 'chain' are often mentioned separately, although
'stakeholders' also captures the other two. The regulator is often seen as a major stakeholder,
and should receive separate attention.
Another point of confusion is the fact that internal organizational variables and variables
related to the business environment are often lumped together, ignoring the different levels of
possible influence or relation. In Figure 3.1 the internal and business environment levels are
divided by the dotted line. It can be observed that 'generic strategies' and 'chain' can be
interpreted as both internal and business environmental variables, depending on the level of
analysis, i.e. corporate, division or production plant. Regulation, initially a business
environmental variable, can also be interpreted at this interface when self-regulation is
considered.
The last point of possible confusion, already discussed in Chapter 2, is the lack of clarity in
the definition of environmental performance. The concept 'environmental performance' is
generally used but varies highly in its interpretation. For example, are 'environmental
management actions' such as environmental strategies, policies, communication and
commitment considered as a part of a firm's environmental performance? Ideally, these
environmental management actions are very closely related to environmental performance or
can even argued to be part of the environmental performance, in the sense that, in theory,
these actions should lead to the desired performance. In practice, however, a discrepancy
between environmental management actions and performance can often be observed, which is
an important part of the difficulties in applying environmental management models in practice
(see Chapter 2).
To answer the research question of this study - What is the relation between intraorganizational characteristics and environmental performance - a research model will now
be developed based on the observations discussed in Chapter 2 and on the pilot study. Figure
3.2 is a schematic representation of this model. The main focus of both the central research
question and the research model is at the internal level of an organization. This is, first,
because the pilot study showed that the case study of this thesis - the Dutch dairy industry experiences relatively little external pressure, compared with other sectors of industry; and,
secondly, because this study aims to contribute more insight into the internal drivers, about
which relatively little is known. Entering this almost unexplored field could also help
managers with tools to improve their environmental performance. However, the model also
describes the broader framework in which a production plant operates: the contextual
variables at the corporate and business environment level. The unit of analysis in the model is
the production plant, as this is the smallest unit for which intra-organizational characteristics
can be distinguished.
The inner area of the model reflects the internal organization at the plant level where an
organization's greening actually takes place. Two intra-organizational characteristics are
distinguished in this study: 'the level of centralization' and 'organization culture'. 'Level of
centralization' is selected as the representation of 'organization structure', because of the
feasibility of measuring this variable. The figure shows the assumed relation between these
intra-organizational
characteristics
and environmental performance. Environmental
management indicators are assumed to serve as intermediate variables in this relation. One of
the conclusions of the analysis of environmental management models and environmental
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Figure 3.2: The research model

performance evaluation systems in Chapter 2 was the complete lack of recognition of the
discrepancy in practice between environmental management and environmental performance.
Therefore, an important question is how can environmental performance be defined in the
framework of this study?
The work of Ilinitch et al. (1998: 388), already discribed in Chapter 2, provides a valuable
framework to help clarify the complex and diverse concepts of environmental management
and environmental performance. They introduce 'a corporate environmental performance
matrix', as shown in Figure 3.3, in which they distinguish process; outcome; internal
components; and, external components, and suggest four general categories of environmental
variables that might fall in each cell: (1) organizational systems; (2) stakeholder relations; (3)
regulatory compliance; and, (4) environmental impacts. They claim that this provides a
framework for organizing the broad array of existing environmental performance measures,

Figure 3.3: A corporate environmental performance matrix
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Source: Ilinitch et al., 1998:388.
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which capture all possible environmental performance dimensions. The process dimensions
reflect structural and programmatic characteristics of the company, including written policies,
internal control mechanisms, communications, public relations, training, and incentives. The
internal process dimensions correspond with the environmental management indicators of the
research model. The external process dimensions, the stakeholder relations, are not the main
focus of this study, and will therefore only be dealt with as the general business context of the
greening of organizations. The outcome dimensions reflect more observable and quantifiable
results achieved by the company, including the level of toxic emissions, hazardous spills,
legal and regulatory violations, and fines and penalties paid. These outcome dimensions
correspond with environmental performance in the research model.
Ilinitch et al. (1998) indicate that often not all the information needed to fill this matrix is
available. Moreover, the outcome measures tend to rely on information voluntarily disclosed
by companies or consist of (largely) unaudited regulatory disclosures, which run the risk of
being manipulated or misinterpreted. However, they state that "the quantitative nature of these
measures appeals particularly to bankers, investors, who require quantitative analysis to
justify their decisions, as well as to academics, for whom quantitative data is vital for
empirical analysis" (Ilinitch, 1998: 389). Moreover, they note that internal process- and
outcome-oriented indicators interact, though not according to a fixed pattern. Therefore, they
stress the need for a deeper understanding of this interaction.
The division between process- and outcome-oriented environmental performance indicators,
as introduced by Ilinitch et al. (1998), is similar to the division into leading and lagging
environmental performance indicators, as introduced by Fiksel et al. (1999). They define
lügging indicators (also referred to as outcome indicators) as "measures of the results or
outcomes (e.g. reduction in material intensity) that are attributable to improvements in a
company's business process" (Fiksel et al., 1999: 4). They state that most firms use lagging
indicators to report results, and these indicators are preferred by the general public and
regulators because they are meaningful and easy to understand. However, lagging indicators
represent a retrospective view of performance, and do not provide managers with foresight
about future performance expectations. They state that a more proactive approach,
increasingly common among innovative firms, is to augment lagging indicators with leading
indicators (also referred to as business process indicators), which "measure internal practices
or efforts that are expected to improve future performance (e.g. use of lifecycle design tools
which help improve material efficiency)" (Fiksel et al., 1999: 4). In other words, these
indicators help managers to monitor their own progress toward achieving their sustainability
objectives. Nevertheless, the actual assessment of the coherent leading and lagging indicators
is difficult, as they should be measured at two different moments in time.
Ideally, the required interaction (according to Ilinitch et al, 1998) between process and
outcome indicators should be molded in our research model in a form in which environmental
management indicators are assumed to serve as leading indicators to help explain the relation
between intra-organizational characteristics and (the lagging indicator) environmental
performance. However, within the scope of this study, the research model will be tested on the
basis of a cross-sectional study, which does not allow the testing of the assumption on leading
and lagging indicators. Therefore, in the process of testing the research model, the focus will
be on the role of the environmental management indicators in the relation between the intraorganizational characteristics and environmental performance.
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In this perspective, environmental management is defined as all directly environmentallyrelated activities and organizational characteristics, which are not environmental performance
in an outcome dimension:
. Environmental policies & strategies: organizational processes designed to enhance
environmental performance, including environmental audit programs, environmental
management system certificates, and environmental mission statements.
. Environmental communication: the way in which environmental issues are internally and
externally communicated.
. Environmental organization structure: the way in which environmental concerns are
embedded in a firm's organization structure, including the appointment of environmental
officers, and the allocation of staff to environmental activities. The position of these
officers and staff in terms of status and hierarchical level within the organization is also
important in this respect.
. Environmental management commitment: the extent to which management is committed to
environmental concerns.
In the framework of this study, environmental performance is defined as the more observable
and quantifiable environmental results of a company, including toxic emissions, consumption
of raw materials, legal and regulatory violations, and the implementation of environmental
measures and policies throughout the production chain, i.e. procurement, production,
products, disposal. Chapter 6 will further elaborate on the measurement and evaluation of
environmental performance and management.
In addition, it is assumed that environmental performance is also influenced by a firm's
corporate headquarters and business environment. These possible influences are reflected in
the two outer areas of Figure 3.2. At the level of the corporate headquarters, two possible
influencing variables can be distinguished:
. Generic strategies: the generic strategy followed by an organization, as defined by Porter
(1980), i.e. a cost leadership; a differentiation; or, a niche strategy.
. Ownership structure of an organization: especially in the case of the Dutch dairy industry,
ownership structure is an important distinguishing corporate level variable. In other sectors
of industry, this variable could be much less distinguishing.
At the level of the business environment, two possible influencing variables are distinguished:
. Market developments: competitive relations, the development of and demand for new
products, and the rise and collapse of markets.
. Stakeholders: all possible stakeholders who are relevant from an environmental perspective
for the particular sector of industry. In many cases, the main stakeholder will be the
government as a regulator. The actors in the chain, both downstream and upstream, are
other major stakeholders.
As can been seen, the research model in Figure 3.2 covers all the variables as introduced in
Figure 3.1, and subsequently tries to structure the assumed relations. The variable 'sector of
industry', as expressed in Figure 3.1, is covered in the research model, in the sense that the
research model is aimed at the sector level. In the next sections, this research model will be
translated into hypotheses and sub-questions, which may help to determine the directions of
the indicated relations and to test the validity of the model. Hypotheses are formulated at the
internal level of the model, on which this study is mainly focused, and at which the nature of
the relation - i.e. positive or negative - can be well argued and supported by the literature.
Sub-questions, on the other hand, are formulated at the contextual level of the model.
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considering the corporate and business environmental variables. Due to the sector-specificity
of these variables, often no, insufficient or contradictory support for the nature of the relations
is found in the literature. Moreover, some of these variables are difficult to measure in a
standardized way. Therefore, sub-questions are formulated instead of hypotheses regarding
these contextual variables. The application of the research model to an individual sector of
industry will be done in Part II of the study.

3.2 Environmental management indicators
The research model assumes that four environmental management indicators (EMIs) - policy
& strategy; communication; organization structure; and, management commitment - play a
role in how the level of centralization and organization culture influence a production plant's
environmental performance. This section will discuss the role of these four EMIs. The first
three variables are more or less part of many of the existing environmental management
models and performance evaluation systems, and were extensively discussed in Chapter 2.
The sub-questions that are formulated regarding these three EMIs, follow directly from that
chapter's literature overview. For the fourth and relatively new EMI: management
commitment, the research question is first linked to relevant studies in this field.
Environmental policy & strategy
Environmental policy & strategy - the organizational processes designed to enhance
environmental performance - ideally, lead to the desired environmental performance, as that
is exactly what the strategies and policies were designed for. But what is this role in practice?
Therefore, the following sub-question is formulated:
Ql:

What is the relation between an organization's
and its environmental performance?

environmental policy & strategy

Environmental communication
It is assumed that environmental communication benefits an organization's environmental
performance. But what is the role of environmental communication in practice? Therefore, the
following sub-question is formulated:
Q2: What is the relation between an organization's environmental communication and
its environmental performance ?
Environmental organization
Environmental organization structure is defined as the way in which environmental concerns
are embedded in the organization structure. Yet, the required environmental organization
structure to maximally benefit an organization's environmental performance is ambivalent.
Some of the environmental management models discussed in Chapter 2 assume that different
stages within the greening of organizations require different organization structures in an
environmental respect (Petulla, 1987; Hunt & Auster, 1990). These models assume that the
more environmental concerns are integrated in the organization structure, the more an
organization's environmental performance is benefitted. But what is the role of environmental
organization structure in practice? Therefore, the following sub-question is formulated:
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What is the relation between the extent to which environmental concerns are
embedded in an organization 's structure and an organization 's environmental
performance?

Environmental management commitment
Many authors stress the importance of top management commitment as a stimulus for
implementing an environmental management system and cleaning technology, or taking
environmental action in general (Epstein, 1996; Van Someren et al., 1993; De Groene, 1995:
Van Hemel, 1998; Rappaport et al., 1992; Van den Nieuwenhof, 1996; Van der Werff et aL
1997). Several of the environmental management models discussed in Chapter 2 suggest the
importance of (top) management commitment as well. But what exactly is meant by the term
'commitment'? Keogh & Polonsky (1998) summarize the academic discussion on the term
commitment. They state that no complete satisfactory academic treatment of the concept of
commitment to an idea or issue has yet been forthcoming. However, they use the term
'environmental commitment' to denote both a process and a result through which
organizational members display environmental concerns. In the organizational commitment
literature, Meyer & Allen (1991) note that there are three dimensions to an individual's
commitment to the organization.' affective, continuance and normative. Keogh & Polonsky
(1998:40) state that environmental commitment may also have these three dimensions (in
decreasing order of depth of commitment):
. "Affective commitment: involving the individual's emotional attachment to, identification
with, and involvement in supporting environmental concerns;
. Continuance commitment: involving commitment based on the economic and social costs
that the individual associates with disregarding environmental concerns;
. Forced commitment: involving the individual's sense of obligation to continue supporting
environmental concerns."
The division of commitment into three dimensions helps to explain the perceived ambiguity
about environmental commitment in the pilot study. Most managers that were interviewed
emphasized the importance and also the actual presence of environmental commitment on the
part of employees, and especially of topmanagement. At the same time, the actual
em i ronmental performance of organizations as the result of this commitment seemed to vary
highly between the various firms studied. Keogh & Polonsky (1998) took the concept of
environmental commitment further in developing a model of environmental commitment and
entrepreneurship, as shown in Figure 3.4. In this model, they assume that entrepreneurial
orientations and actions are the result of the manner in which the entrepreneur (member of the
organization) interprets and reacts to intrinsic and extrinsic forces surrounding environmental
concerns. They believe that the different entrepreneurial approaches towards the natural
environment are a manifestation of the different dimensions of commitment which give rise to
the various forms of entrepreneurial activity. Subsequently, they connect the dimensions of
commitment with the type of actual solutions and actions towards environmental issues that
the entrepreneur will take. In this way, an affectively committed entrepreneur, for example, is
assumed to develop proactive innovative solutions. However, their model is only theoretically
and intuitively based and has not yet been operationalized and tested in practice3.
Nevertheless, it does give an interesting starting point from which to analyze the role of
environmental commitment in the framework of this study. Therefore, the following subquestion is formulated:
At the time when the interviews for this study were planned. Keogh and Polonsky stated that their model was
intuitively based. They also noted that their model has not (yet) been operationalized and tested in practice (email conversation with P. Keogh. 14-5-1998).
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Figure 3.4: Model of environmental commitment and entrepreneurship
Commitment
dimension

Intrinsic force

Extrinsic forces

Entrepreneurial
orientation

Affective

Deep personal desires,
efforts, underlying
beliefs, emotional
attachments, and
identification with the
importance of the
natural environment to
society and business

Capacity to accept and
understand the
qualitative and
quantitative costs and
benefits of the
environmental concern
'entity' concerning the
natural environment

Collaborative

Desires, efforts, and
beliefs predicated
almost exclusively on
the economic and
social costs associated
with disregarding the
environment

Capacity to understand
quantifiable cost
arguments of the
environmental concern
'entity'

Policy

Desires, efforts, and
beliefs limited to the
sense of obligation doing only what one is
obliged to do for the
environment.

Capacity to accept
stipulated concerns those concerns that the
'entity' obliges the
individual to follow

Debtor

Little to no desire,
effort, and belief about
the importance of the
natural environment

Capacity to accept only
those extrinsic forces
which are predominantly coercive

Defensive

Continuance

Forced

None

Identifies global
factors and their interrelationships. Defines
environmental
opportunity in both
external and internal
terms

Seeks to guide
opportunity
identification through
policy formulation.
Defines opportunity
largely in policy
achievement terms.

Opportunity defined in
terms of satisfying
obligation or 'debt'.

Minimalist and
reactive

Source: Based on Keogh & Polonsky, 1998: 43.

Q4:

What is the relation between environmental management
environmental performance of an organization?

commitment

and the

The next two Sections, 3.2 and 3.3, discuss how the intra-organizational characteristics respectively, the level of centralization and organization culture - may possibly influence a
firm's environmental performance. As the level of centralization and organization culture are
interrelated concepts, sometimes choices concerning the delineation of the concepts have to
be made in the framework of this study. Such choices will be explained when they occur.

3.3 Level of centralization
The first intra-organizational characteristic in the research model is the level of centralization.
In the framework of this study, "centralization refers to the hierarchical level that has
authority to make a decision. When decision-making is kept at the top level, the organization
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is centralized. When the decisions are delegated to lower organizational levels, it is
decentralized" (Daft, 1997: 18). In the literature, the relation between centralization in general
and environmental performance is not described. However, the relation between
environmental centralization - referring to the hierarchical level that has the authority to
make environmental decisions - and environmental performance is mentioned in the
literature, although rarely. In their case studies on environmental management in four
chemical/pharmaceutical Irish firms, Byrne & Kavanagh (1996), for example, observe that
tasks and responsibilities change as a firm's environmental policy becomes more ambitious.
They notice a transition from a central structure, in which environmental tasks are delegated
to staff departments, to a local and finally a holistic structure, in which environmental
responsibility is seen as a task of the entire organization.
Moreover, several of the environmental management models described in Chapter 2 implicitly
assume such an increasing decentralization in the course of an organization's greening. In
other words, those models assume that environmental concerns and responsibilities get
integrated in the line organization in the course of an organization's greening. The pilot study
(see Annex 3.1), however, gave an ambivalent picture. On the one hand, in some firms a
decreasing level of centralization within an organization's greening could be observed, in the
way described by Byrne & Kavanagh (1996). On the other hand, the reverse process - a
growing level of environmental centralization within an organization's greening - could be
observed in other firms. It can be concluded, therefore, that the relation between
'environmental centralization' and a firm's environmental performance is indistinct, which is
indirectly supported by Cramer's (1997) call for more research on this relation. Additionally,
it will be useful to get some insight into the relation between general centralization and
'environmental centralization', as research on this relation does not seem to be available.
A common notion seems to be that a change in organization structure will occur when a firm
aims for more ambitious eco-efficiency objectives (Cramer, 1997). However, the actual nature
and directions of these changes are not clear, as shown by the above discussion on the
complexity and ambiguity of the relationships between general centralization, 'environmental
centralization' and environmental performance. Therefore, in the framework of this study
some choices had to be made.
It is argued here that to get, and subsequently keep, environmental issues on the firm's
agenda, centralization is favorable. Top management first has to decide that environmental
concerns should be incorporated in their organization, and then proceed to adjust the
organization structure. When a firm is highly decentralized, such a decision can be difficult to
implement in practice. Moreover, environmental concerns seem especially sensitive in this
respect, as environmental concerns, such as profits and growth, were originally not, and are
often still not, a part of the main objectives of an organization. Therefore, it is assumed that
the more centralized an organization, the higher its environmental performance. To test this
assumption, the first hypothesis is formulated:
HI:

The level of centralization
organization's environmental

of an organization
performance.

is positively

related to an

The next section will focus on organization culture, the second intra-organizational
characteristic, which is assumed to be related to environmental performance.
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The concept 'organization culture' is relatively hard to grasp; and this applies probably even
more to the possible relation between organization culture and environmental performance.
Before some assumptions can be made about the relation between culture and environmental
performance, some questions have to be answered. What exactly is meant by culture? How
can the concept be defined and operationalized?

3.4.1 The concept of organization culture
In the literature, hundreds of definitions of culture can be found, starting in the early
nineteenth century (Morgan, 1997). In 1871, Tylor (in Morgan, 1997: 397) defined culture as
"that complex whole which includes knowledge, belief, art, law, morals, custom, and any
other capabilities and habits acquired by man as a member of society". It is only since the
1930s that the relevance of understanding how an organization can be understood as a cultural
phenomenon has started to get attention in the literature (Morgan, 1997). By now, it is
possible to give dozens of definitions of organization culture, which demonstrates the sheer
complexity of the subject. Wilderom & Van den Berg (2000: 44) give an overview of the
various organization culture definitions used in empirical studies on the relation between
organization culture and general business performance. 'Beliefs' and 'values' are the common
denominators in most definitions. Cooke & Rousseau (1988: 248) also give an overview of
different definitions of organization culture in their study on a quantitative assessment of
organization culture. In their review, again 'beliefs' and 'values' are the common
denominator. In addition, some other authors use expressions, such as 'symbols' and
'expectations', in this respect.
In his seminal work on organization culture and leadership, Schein (1985) states that most
definitions and interpretations of culture are based on concepts, such as observed behavioral
regularities, norms, dominant values, philosophy, rules of the game, and feeling or climate.
Subsequently, he states that although all these definitions and interpretations reflect the
organization's culture, none of them is the essence of culture. He argues that the term
'culture' should only be reserved for the deeper level of basic assumptions and beliefs that are
shared by the members of the organization, that operate unconsciously, and that define, in a
basic 'taken-for-granted' fashion, an organization's view of itself and the environment.4
Schein (1985: 9) defines culture as "a pattern of basic assumptions - invented, discovered or
developed by a given group as it learns to cope with its problems of external adaptation and
internal integration - that has worked well enough to be considered valid and, therefore, to be
taught to new members as the correct way to perceive, think and feel in relation to those
problems." He then distinguishes three levels of culture:
• Artifacts: the constructed physical and social environment, such as physical space, the
technological output of the group, its written and spoken language, artistic productions, and
the overt behavior of its members.
• Values: the sense of what ought to be, as distinct from what is.
4

In this discussion of organization culture, 'environment' should be interpreted as the business or general
environment The 'natural environment', as generally implied by 'environment' in the framework of this
study, is deliberately not meant.
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. Basic assumptions: "When a solution to a problem works repeatedly, it comes to be taken
for granted" (Schein, 1985: 18). The value has gradually transformed via a belief into an
assumption.
Ideally, values should undergo this gradually cognitive transformation into assumptions.
However, not all values undergo such a transformation. "First of all, the solution based on a
given value may not work reliably. (...) Second, certain value domains, those dealing with the
less controllable elements of the environment or with aesthetic matters, may not be testable at
all" (Schein, 1985:16). Furthermore, Schein (1985:16-17) states that "Many values remain
conscious and are explicitly articulated because they serve the normative or moral function of
guiding members of the group in how to deal with certain key situations. (...) Such values will
predict much of the behavior that can be observed at the artifactual level." Here, a relation can
be made with the decision of top management to incorporate environmental concerns in the
policies and actions of the organization. The problem with such values, however, is that, if
they are not based on prior cultural learning, they may also come to be seen only as 'espoused
values'. Espoused values "predict well enough what people will say in a variety of situations
but may be out of line with what they will actually do in situations where those values should
be operating" (Schein, 1985: 17). The novel incorporation of environmental values in an
organization is typically subject to this danger of becoming only espoused values. For
example, Ehrenfeld & Hoffman (1993) support this notion by their observation that the
integration of environmental concerns into the cultural foundations of the motivations of an
organization is far from simple. To prevent the risk of becoming merely espoused values, it
seems very important that newly formulated environmental values in an organization fit well
into the existing values.
The discussion of the concept of culture has enlarged not only the insights into this concept.
but also the notion of its complexity. The environmental management literature usually
mentions the relation between an organization's environmental culture and environmental
performance, rather than that between culture in general and environmental performance,
Section 3.4.2 discusses some different interpretations by academics in the field of
environmental management about the role of (environmental) culture within the greening of
organizations. Section 3.4.3 further elaborates on the interpretation of the 'nonenvironmentalists' - regular business and social scientists - of organization culture, by means
of a discussion of diverse 'cultural typologies' of organizations. Finally, the assumed relation
of organization culture with environmental performance is translated in hypotheses in Section
3.4.4.

3.4.2

Culture from an environmental management perspective

Up to now, organization culture has received little attention in the literature in relation to
environmental management. Its importance has, however, been emphasized by various
academics, but never clearly defined or operationalized. Ehrenfeld & Hoffman (1993) stress
the importance of culture within the greening of organizations. They state that "when a firm
successfully establishes the new green paradigm, environmentalism will disappear into the
cultural foundations of the motivations of a company just as the drive for profit or quality has"
(Ehrenfeld & Hoffman, 1993: 11). In saying this, they implicitly elaborate on Schein's (1985)
notion of culture, implying that, because the pattern of basic assumptions has worked
repeatedly, they are likely to be taken for granted and to be eliminated from awareness.
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Wehrmeyer (1996: 181) emphasizes that establishing environmental cultures is an important
part of implementing environmental protection in a firm, which makes the discussion about
environmental management a matter of intervention and the management of change. He
argues that this is far less easy than early approaches from the literature may have suggested,
because of the predominance of 'non-environmental' cultures in business contexts.
Furthermore, in an elaboration of his ideas about the role of culture within the greening of
organizations, Ehrenfeld (1998) emphasizes that better environmental decision making, as
ultimately manifest in the actions of the firm, needs corresponding cultural structures. He
states that programs, codes and principles - such as ISO 14000, the CERES principles
(Responsible Care), and The Natural Step5 - can hasten the formation of the needed cultural
structures in firms. In the realization of such a cultural change he distinguishes four important
interdependent cultural categories: soul (beliefs); heart (values); head (authority); and, hands
(tools).
A few of the environmental management models, as discussed in Chapter 2, use culture as one
of the defining criteria of their stages. The two most important models in this perspective will
be briefly discussed here: Roome's (1994) 'the environmental strategies and organizational
change model' and Dodge's (1997) 'ROAST scale'.
Roome's environmental strategies and organizational change model
Roome (1994) distinguishes three environmental strategies (compliance; compliance plus;
and, excellence), which he relates to three levels of organizational change (first-order; secondorder; and, third-order). Figure 3.5 illustrates Roome's vision of this relation. In this model,
culture and values do not become important before the firm reaches the most advanced
environmental strategy - 'excellence'. This vision is addressed and supported by other
academics (Milbraith, 1990; Stead & Stead, 1992; Van Hemel, 1998). Some of the drawbacks
of such models as already discussed in Chapter 2, are recognized by Van Hemel (1998: 49).
She states that: "While their statements seem very plausible, the methods they use are not
backed up by empirical findings and are somewhat normative by nature." In addition, both
Dodge's (1997) ROAST scale and Welford's (1997) interpretation of the 'power typology'
(which will be discussed later in this section) show the importance of culture and values in all
possible 'stages of environmental management' in which a firm can be positioned. In

Figure 3.5: Environmental strategies and organizational change
Excellence

Compliance plus

Compliance

First-order
Icchniqucs and greener technology

/

/

•/

Second-order
Management systems and structures

•/

S

Third-order
Organization and individual values/culture

S

Source: Roome, 1994: 73.

I he Natural Step is a movement founded in Sweden, that provides a framework for sustainability on the basis
of four basic principles or system conditions regarding natural substances, substances produced by society,
production and resources (Frankel, 1998: 178-180).

62

The Greening of Business

particular, the option of deliberately not taking any environmental actions at all can be highly
dependent on culture.
This position of culture in Roome's model may be explained when the model is compared
with Schein's (1985) three levels of culture. The first- and second-order levels of Roome's
model - techniques & greener technology and management systems & structures - exhibit
some similarity with Schein's first level of culture: artifacts. The difference, however, is that
Schein considers this first level as a part of culture and Roome only starts to distinguish
culture at a value level: his third-order level of organization & individual values. Therefore, it
can be concluded that Roome's interpretation of environmental culture may be too narrow for
the purpose of this study.
Dodge's ROAST scale
Dodge (1997) developed the 'ROAST' scale, which stands for Resist, Observe & comply.
Accommodate, Seize and preempt, and Transcendent charismatic. On this scale, culture is one
of the main defining criteria for a firm's environmental performance. The scale was developed
to measure and describe, inter alia, the corporate cultural stances that tend to produce similar
environmental strategies. The five stages of the ROAST scale are represented by the
following interval values:
"I
II

III

IV

V

Resistance: total resistance to environmental values and rules. Organizations are
absolutely unresponsive and reactive to environmental initiatives.
Observe & comply: the organization observes environmental laws but its actions
reflect an unwilling attitude or lack of ability to comply. Actions are enforced
through legislation or court decisions.
Accommodate: the organization begins to adapt to change. Early indications of
proactive and responsive behaviors can be observed. Actions are no longer entirely
based on compliance with environmental legislation; the organization begins to
exhibit voluntary behavior.
Seize & preempt: the organization voluntarily seizes and preempts its actions with
environmental concerns. It pro-actively engages in setting the agenda. It is responsive
to the many external stakeholders.
Transcend: the organization's environmental values, attitudes, beliefs and culture
exhibit a total support for the environment. The organization pro-actively supports
and is responsive to all living things. It acts in a way that is fully consistent with
sustainable development" (Dodge, 1997: 110-111).

The value of this scale can best be compared with the value of the environmental management
models discussed in Chapter 2. The scale serves as an indicator for the possible relation
between environmental performance and organization culture. Nevertheless, it also has some
of the same drawbacks as these environmental management models. The model is theoretical
and describes an assumed process. Reality, however, is far more complex. Figure 3.6 shows a
summary of the ROAST scale. Again, some analogy with Schein's (1985) three levels of
culture can be made: stages I to IV take place at the value level, and only stage V takes place
at the level of deeper assumptions. Furthermore, this model is, similar to many of the
environmental management models discussed in Chapter 2, hard to operationalize. Therefore,
it can be concluded that also Dodge's ROAST scale is not suitable for the purpose of this
study.
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Figure 3.6:

The ROAST scale of environmental performance: strategic response and
organization culture
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The discussion about environmental cultures and the incorporation of the concept in
environmental management models has, to date, been mainly prescriptive. In Crane's (1995:
60) words, the message seems to be "change the culture and save the planet". At the same
time, he states (Crane, 1995: 56) that the assumption, "because culture must change in order to
bring about environmental improvement in the business sector then of course it can change
and top management will indeed change it", finds very little evidence apart from accounts that
are either brief or anecdotal. This observation is related to the risk of environmental values
being only espoused values. The relative newness of the greening of organizations and the
nature of environmental concerns - often not automatically perceived by members of the
organization as a natural part of its objectives - make this risk considerable. Therefore, this
study focuses on culture in general rather than on environmental culture. It is assumed that if
environmental values are really integrated in the basic underlying assumptions of an
organization - the deeper level as opposed to the value level with the accompanying risk of
espoused values - then the culture also includes an environmental culture in particular.
Moreover, it it does not seem viable to focus on environmental culture, if it is assumed that
this concept ultimately has to be operationalized to test formulated hypotheses about its
relation with environmental performance. In fact, the environmental culture models described
above do not provide an operationalization of the concept. However, the environmental
management indicators: 'environmental commitment' and 'environmental communication',
do reflect environmental culture.
In this study, organization culture is defined as a generic term to grasp the relatively
intangible area of beliefs, values, personal passions, commitment and behavior in
organizations. In this connection, Schein's (1985) definition of culture is borne in mind.
However, his third level of culture - deeper assumptions - may be difficult to operationalize.
In the search for a suitable operationalization of the concept of culture in the framework of
this study, the next section elaborates on different cultural typologies of organizations.
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A cultural typology of organizations

As they are - simply stated - so vague and implicit, organization cultures are hard to describe.
However, attempts to describe organization cultures can be found in the literature in the form
of cultural typologies. These typologies are often mixed with structure and process elements,
such as Mintzberg's (1998: 346-353) configuration typologies. The various culture typologies
often have a different line of approach. In the literature, a large variety of cultural typologies
can be found, which can be mainly divided into two categories. First, there is a group of
typologies that can better be named classifications, in the sense that these typologies suppose
organizations to have one dominant type of organization culture. Secondly, there is a group of
typologies which much more deserve the label typology, in the sense that these typologies are
built around the idea that organizations will score on every culture style or dimension, which
thus collectively show the cultural focus of an organization. Below, a small selection of both
typology groups will be discussed in the search for a suitable typology within the framework
of this study.
Culture classifications
Three culture typologies that fit in the first group of 'culture classifications' will now be
discussed - those of Van der Krogt (1990), Doornen et al. (1990) and Handy (1985). The first
two typologies will be discussed very briefly and the latter one more extensively, as the
literature provides an environmental management interpretation of this typology. Van der
Krogt (1990) distinguishes four relevant organization cultures according to profession:
bureaucratic; official; professional; and, commercial. These cultures differ especially
regarding their decision process. Doornen et al. 's (1990: 93) culture classification is based on
a matrix in which one axis expresses an organization's orientation - people versus
organization - and the other axis expresses control versus flexibility. These four basic
dimensions result in four accompanying culture types: supportive; innovative; respect-forrules; and, directed.
Handy (1985) distinguishes the following culture types based on power:
. Power culture. The traits of this culture are the central position of the head/CEO, the
surrounding of this CEO by intimates, the dominance of this CEO, the dependence of the
subordinates, a personal, informal management style, and the appreciation of power. Most
large organizations have such a power culture.
. Role culture. In the role culture, the organization is seen as a set of roles or 'job boxes'
joined together in a logical fashion in order to discharge the work of the organization.
Other traits of this culture are the formalization of communication, the standardization of
procedures, and the focus on 'roles' instead of people.
. Task culture. The task culture is characterized by a team of talented people or resources
focused on projects or tasks, flexible and competent people, an emphasis on planning and
development, and a friendly, enthusiastic, cooperative management style.
. Person culture. The person culture is characterized by a central position of individuals, the
view that the organization has a role of resourcing talented individuals, who value working
on their own and making decisions, and management by persuasion and negotiation instead
of commanding.
Welford (1997: 58) clearly connects Handy's culture types to environment-related behavior.
He states that "organizations where the power culture dominates might be flexible and open to
development but the emphasis given to the environment will depend on the attitudes and
values of those at the center of the organization. In the role culture, power is exercised
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through rules, systems and procedures. Such a culture may be conducive to keeping within
environmental constraints, but not for bringing about change when the violation of such
constraints are already the norm. The task or 'achievement' culture is oriented outwards,
onwards, upwards and towards a goal or ideal, and assumes people are internally motivated.
In many ways, this culture is opposite to the role culture: it may not always be conducive to
running a tight environmental management system but it can be good for bringing about
change within the organization. The person or 'support' culture motivates and bonds people
through close, warm, relationships. Here we might expect participative styles of management
and a caring attitude to the environment as part of a wider social responsibility."
The culture typology of Handy resembles the typologies of Van der Krogt and Doomen et al.,
in the sense that most of the individual culture types of each of these typologies closely
corresponds with an individual culture type of the other two typologies. Figure 3.7 shows
these similarities. The bureaucratic culture of Van der Krogt, the respect-for-rules culture of
Doomen et al. and the role culture of Handy closely resemble each other. So do both the
supportive culture of Doomen et al. and the person culture of Handy, and the professional
culture of Van der Krogt, the innovative culture of Doomen et al. and the task culture of
Handy.
Figure 3.7: Organization culture typologies
Van der Krogt (1990)

Doomen et al. (1990)

Handy (1985)
power
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Culture typologies based on different culture dimensions
Two culture typologies that fit in the second group of typologies based on dimensions will
now be discussed: the typologies of Cooke & Lafferty (1986) and Wilderom & Van den Berg
(2000). The latter will be discussed more extensively, as its structure lends itself best to a
translation to environmental management and culture, a topic which will be elaborated on in
the next subsection. Cooke & Lafferty (1986) have approached the assessment of organization
culture in a quantitative way in their organization culture inventory. They distinguish 12
different cultural styles. Cooke & Rousseau (1988) subsequently divided these 12 styles into
three culture types by means of a factor analysis based on an empirical study of over 100 US
firms, agencies and organizations. These styles form the three culture types: people/security
culture; satisfaction culture; and, task/security culture.
Wilderom & Van den Berg (2000) developed a culture typology in their search for the
relationship between leadership, culture and performance. This typology is based on educated
choices of the many ways in which organization culture is operationalized by various authors.
They distinguish five organization culture dimensions: job autonomy; interdepartmental
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orientation; human resource orientation; improvement orientation; and, external orientation.
As many academics incorporate some aspects of organization structure in organization
culture, Wilderom & Van den Berg chose to incorporate important structural content that
affects the shared perceptions of the day-to-day work context. They view the task structure
and horizontal differentiation as the main structural aspects that need to be incorporated.
In this respect, job autonomy stands for the extent to which the structure of someone's task
can be empowered. In highly centralized, formalized, standardized and specialized work
environments, for example, one tends to find jobs low in degree of empowerment. Therefore,
job autonomy deals with the level of individual initiatives, the extent to which people think
with the organization, and the extent to which responsibilities are delegated. Additionally,
horizontal differentiation may generate barriers to productive interdepartmental
communication, which tend to hinder organizational functioning and practice. Wilderom &
Van den Berg filtered out the other three organization culture dimensions as the most
frequently recurring aspects out of the extensive body of literature on organization culture.
The human resource orientation focuses on aspects, such as the selection, performance,
functioning, training and creativity of employees. The improvement orientation among
personnel is characterized by the level of ambition, the concomitant degree of commitment to
high-quality work, and the degree to which employees have a positive inclination towards
organizational change. This dimension was chosen by the authors in order to tap the degree of
proactive employee behavior that is intended to change organizational practices in order to
achieve ever better results. Finally, the external orientation of an organization is an aspect that
is mentioned in practically all organization culture literature. This external orientation of an
organization can be interpreted as the extent to which the personnel give attention to
customers, competitors, the market and other external stakeholders.
The typologies of Cooke & Lafferty and Wilderom & Van den Berg are built around the idea
that organizations will score on every culture style or dimension, which thus collectively show
the cultural focus of an organization. Because of this different structure, compared with the
three cultural 'classifications' described in the previous section, these two typologies can not
be placed in Figure 3.7. Although the three 'classifications' also assume the absence of one
overall organization culture in practice - inter alia, by stressing the presence of subcultures
within an organization - the interpretation of the two typologies is different.
The first step to operationalize an organization's cultural typology
Having described a few general culture typologies, we now consider their relation to an
organization's environmental performance. Some relations have been discussed above, such
as Welford's (1997) environmental interpretation of the power typology of Handy (1985).
However, it makes sense to look at this possible relation for each of the five discussed
typologies, as it is necessary to determine how this relation can be operationalized. In this
respect, Reijenga (1995) makes an interesting distinction between democratic and hierarchical
cultures, to which she relates an organization's environmental performance. She observes that
in government organizations, a democratic culture gives innovators full play to initiate
environmental changes, but subsequently they will have more difficulty in gaining broad
support within the organization. On the other hand, in a more hierarchical culture, she
observes that innovators will have more difficulty in instigating environmental changes, but
once the change is under way, the whole process will accelerate and find support in the
organization. Reijenga's observation is based on government organizations. However, the
relation Welford (1997) makes between 'the power typology' and the effect of the different
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cultures on environmental practices and strategies, supports the generalization of Reijenga's
findings on (business) organizations in general.
Reijenga's observation is valuable in the search for the relation between organization culture
and environmental performance. Nevertheless, her distinction between hierarchical and
democratic cultures may be better covered by the division into mechanistic and organic
organization, as introduced by Burns & Stalker (1967) and later adapted by Daft (1998) in the
modem versus postmodern organization6. Table 3.1 shows the characteristics of the modern
(mechanistic) versus the postmodern (organic) organization, according to Daft (1998). Daft
emphasizes the occurrence of significant changes in organizations in response to changes in
society at large. These changes are reflected in Table 3.1 as a shift from the modern to the
postmodern organization paradigm. Daft (1998: 22) defines a paradigm as "a shared mind-set
that represents a fundamental way of thinking, perceiving and understanding the world". Daft
defines these two organization paradigms with contextual variables - such as environment
(meaning the non-natural environment), form of capital, technology, size, goals and culture and organizational outcomes - such as structure, leadership, communication, control, planning
& decision making and guiding principles.

Table 3.1: Modern versus postmodern organization paradigms
Contextual Variables

Modern (mechanistic)

Postmodern (organic)

Environment
Form of capital
Technology
Size
Goals
( ulturc

Stable
Money , buildings, machines
Routine
Large
Growth, efficiency
Employees taken for granted

Turbulent
Information
Non-routine
Small to moderate
Learning, effectiveness
Employees empowered

Rigid & centralized, distinct
boundaries
Autocratic
Formal, written
Bureaucratic
Managers
Patriarchal

Flexible & decentralized, diffuse
boundaries
Servant leadership
Informal, oral
Decentralized, self-control
Everyone
Egalitarian

Organizational Outcomes
Structure
Leadership
Communication
Control
Planning & decision making
Guiding principles
Source: Based on Daft, 1998: 22.

Figure 3.8 helps in making the choice of which cultural model will be used in this study. It
applies to the divisional level in the organization paradigm, as defined by Daft (see Table 3.1),
for the five culture typologies that were discussed. The culture types of Van der Krogt,
Doornen et al. and Handy can be interpreted as either mechanistic or organic. The culture
dimensions of the typologies of Cooke & Lafferty ( 1986) and Wilderom & Van den Berg
(2000) cannot be interpreted as either mechanistic or organic. Each culture dimension can be
scored on a sliding scale between these two extremes, which follows from the structure of the

Reijenga's distinction between hierarchical and democratic organizational cultures can cause confusion, as a
situation is conceivable in which the decision processes of a hierarchical organization are very democratic.
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Figure 3.8: Organization culture typologies and organization type
Doomen et al.
(1990)

Van der Krogt
(1990)

Power
M

Bureaucratic
Official

M

0

Respectfor-rules

•

Directed

•

Role

o

Wilderom &
Van den Berg '2000)

Cooke &
Lafferty(1986)

Handy
(1985)

•

0

M

O

•

•
M

People/
security

•

0

-••
M

Satisfaction

^*^
M

Task/
security

M

Innovative
Professional

0

•
M

Supportive
Commercial
M

•

Task

•
O

•

Person

Ü

"••

O

Job autonomy

-•-

Interdepartmental

-••

Human
resource

-•-

Improvement

-•-

External

-•-

•
M

•

•

O

: mechanistic
• : organic

••• : a sliding scale between mechanistic and organic

typology, i.e. the cultural dimensions, which collectively show the cultural focus of an
organization rather than specific cultural types.
In order to analyze the relation between culture and environmental performance, the culture
models of Cooke & Lafferty ( 1986) and Wilderom & Van den Berg (2000) are more suitable
than the other three models. The assumption behind these models is that an organization,
branch, or business unit is not characterized by one culture type, but rather by an overall
picture of the scores of the various culture dimensions. This assumption fits very well in the
perspective of this study. Subsequently, we chose to use the typology of Wilderom & Van den
Berg (2000) to actually operationalize organization culture. There are several reasons for this
choice. First, as will be shown below, the culture dimensions in this typology can be related to
an organization's environmental performance (improvement).
Moreover, the authors developed and tested a solid instrument to determine an organization's
score on the various culture dimensions. Finally, the organizational focus of this typology is
highly suitable for the aim of this research. The actual operationalization of the typology of
Wilderom & Van den Berg is discussed in Chapter 5.

Research Model

3.4.4

69

The relation between organization culture and environmental performance:
hypotheses

The five culture dimensions of Wilderom & Van den Berg (2000) are intuitively positively
related to environmental performance improvement. This intuition is generally supported by
Wehrmeyer (1996: 176), who relates the theoretical management styles 'mechanistic'
(modern) and 'organic' (postmodern) - in his terms 'organizing' versus 'order seeking' - to
the two modes of environmental ethics: respectively, techno-centrism and eco-centrism.
Following the sliding scale between a mechanistic and organic type of organization, which
applies to all the five culture dimensions of Wilderom & Van den Berg shown in Figure 3.8, a
positive relation between the extent to which an organization is organic and its environmental
performance is assumed. Also, Moxen & Strachon (1995) support this relation arguing the
case for firms to set up an organic management system which encourages the growth of a task
culture - contrary to a mechanistic management system which stimulates a role culture - to
increase the efficacy of the management systems described in BS 7750, EMAS and ISO
14000. Therefore, the following hypothesis is formulated:
H2: The openness of an organization's
culture
organization's environmental performance.

is positively

related

to

an

The term open culture is used in this respect to express a high score on all five culture
dimensions: job autonomy; interdepartmental orientation; human resource orientation;
improvement orientation; and, external orientation. It is important, however, to take into
account the fact that the positive relation between the culture dimensions and an
organization's environmental performance greatly depends on the environmental support
within and around the organization. Here, the role of environmental commitment as an
intermediate variable for this relation, as shown in Figure 3.2, becomes relevant. Section 3.4.5
will further elaborate on this role.
In the remainder of this section, this assumed relation for the five individual culture
dimensions is discussed. As the references in the literature on the relation between culture and
environmental performance are scarce, and the actual operationalization of organization
culture to test this possible relation could not be found, the support for the individual relations
will often be based only on deduction.
Job autonomy
In a Total Quality Management (TQM) perspective, job autonomy is referred to as the
motivation of staff to seek improvement and have freedom to introduce changes to achieve it
(James, 1996). James directly relates TQM to environmental management, in the sense that
TQM produces radical improvements in the performance of any activity to which it is applied.
By doing this, he implicitly indicates the importance of job autonomy within the framework
of environmental management, which is also supported by Fussier (1996). These findings
lead to the following hypothesis:
H2a: The extent to which an organization 's employees have autonomy in their job is
positively related to an organization 's environmental performance.

Fusslefs support for James' statement on the importance of empowerment of employees in the framework of
environmental management is not surprising, as both authors closely cooperate.
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Interdepartmental orientation
The communication and coordination between the different departments of an organization
are important within the greening of an organization. Many authors support this view (Fussier,
1996; James, 1992; James, 1996; Peattie, 1995; Wehrmeyer & Parker, 1996), sometimes
backed up by case studies. For example, James (1996) stresses and exemplifies the
importance of interdepartmental team working in the light of Total Environmental Quality
Management. The pilot study, as described in Annex 3.1, also supports this view. Therefore,
the following hypothesis is formulated:
H2b: The extent to which an organization has an interdepartmental orientation is
positively related to an organization's environmental performance.
Human resource orientation
The role of Human Resource Management in the process of environmental management is
essentially one of implementing, facilitating and managing change in the work processes and
motivations of staff. In this respect, the attitudes of staff towards environmental management,
and towards work in general, have critically important functions in this process of managing
environmental change (Wehrmeyer & Parker, 1996: 163). Several authors more extensively
discuss how human resource management should be approached within the framework of
environmental management (Peattie, 1995; James, 1996; Milliman & Clair, 1996; Wehrmeyer
& Rees, 1996). Although their interpretations vary, the common denominator is their belief
that good human resource management is a requirement for good environmental management.
Therefore, the following hypothesis is supported:
H2c: The extent to which an organization has a human resource orientation
positively related to an organization 's environmental performance.

is

Improvement orientation
Improvement orientation is related to employee behavior. The improvement orientation of the
personnel of an organization is directly related to innovation, a subject frequently discussed in
the environmental management literature. Van Hemel (1998), for example, observes in her
study on eco-design performance, that the 'innovative potential' of a firm is positively related
to its design for environment-performance, which is an aspect of an organization's overall
environmental performance. Den Hond (1996) makes an analogous observation, though
expressed in terms of the 'capability perspective' of a firm, in his empirical study on the
recycling of end-of-life vehicles in the European car industry. The same relationship is also
shown in our pilot study, as described in Annex 3.1. Therefore, the following hypothesis is
formulated:
H2d: The extent to which an organization has an improvement orientation is positively
related to an organization's environmental performance.
External orientation
The external orientation of an organization is closely connected with the position of an
organization in both its market and its chain (see also Section 3.8) The presence of a relation
between an organization's external orientation and its environmental performance seems
obvious - witness the substantial attention in the environmental management literature to the
role of external stakeholders in the greening of organizations. Most of the environmental
management models discussed in Chapter 2 have incorporated external stakeholders - varying
from environmental action groups, consumer (groups), competitors, to neighbors - in their
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predominantly prescriptive models. However, empirical descriptive research on the influence
of external stakeholders on an organization's environmental performance has so far received
relatively little attention (Cramer, 1997). Apart from the idea that there is a relation, the
direction of this relation seems equivocal. The level of the external orientation of an
organization can be both positively and negatively related to its environmental performance,
depending on the 'greenness' of the business environment. If the organization's shareholders,
for example, do not value environmental concerns, a high level of external orientation is
assumed to be negatively related to environmental performance. In the same way, the opposite
relation is assumed: the positive relation of external orientation and environmental
performance, if the shareholders do highly value environmental concerns. Therefore, the
following sub-question is formulated:
05:

What is the relationship between the external orientation of an organization and
its environmental performance?

Given the above discussion and formulation of sub-questions and hypotheses on the relation
between environmental performance and the intra-organizational characteristics, on the one
hand, and the environmental management indicators (EMIs), on the other, finally, it is
interesting to study their mutual relationship. The research model assumed an intermediate
role for the EMIs in the relation between the intra-organizational characteristics and
environmental performance. Therefore, the following sub-question is formulated:
Q6: What is the mutual relationship between the diverse independent variables - the
intra-organizational
characteristics
and the environmental
management
indicators - and environmental performance?

3.5 The ambidextrous organization
When hypotheses HI and H2 are considered together, they seem contradictory. On the one
hand, hypothesis HI assumes that a high level of centralization is positively related to an
organization's environmental performance. On the other hand, hypothesis H2 assumes a
positive relation between an 'open culture' and environmental performance. However, in an
open culture one would expect decentralization rather than centralization. This conflict
between hypotheses is related to the recurrent theoretical controversy between a top-down
(related to hypothesis HI) and bottom-up (related to hypothesis H2) approach of
environmental management. Usually, only one of the two approaches is supported. But is it
not possible that these two approaches may in fact go hand in hand?
In the environmental management literature, no support for this assumption can be found.
However, in the broader field of organization theory, various authors (Burns & Stalker, 1961;
Lawrence & Lorsch, 1967; Duncan, 1976; Daft, 1982; Tushman & O'Reilly, 1997; Brown &
Eisenhardt, 1997) have indicated that there is no one best way of structuring the organization
for all tasks. This means that organizations should be 'ambidextrous'. The ambidextrous
organization theory provides an interesting entry for a possible explanation of the counter
logic hypotheses of this study. Although different academics have different interpretations of
'the ambidextrous organization', the theory boils down to the idea that when organizations are
trying to respond to new problems, they try to do two almost conflicting things.
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The next sections will briefly discuss some different interpretations of the ambidextrous
organization theory and its subsequent application to the greening of organizations.
3.5.1

Review of the ambidextrous organization theory

In the search for a possible explanation for the counter logic hypotheses of this study, this
section will briefly discuss, in chronological order, the interpretations of eight different
(groups of) academics who have directly or indirectly dealt with the ambidextrous
organization theory. Broadly speaking, it can be observed that 'the ambidextrous organization
theory' originated in the mid-1960s. During the 1960s and 1970s, different academics
theoretically explored the concept of the ambidextrous organization. The main idea was that
organizations should be ambidextrous in order to be able to efficiently respond to the need for
innovation, which was primarily an internal matter. Subsequently, in the 1980s, Daft (1982)
rejected the theory rigorously, because he viewed it as lacking strong empirical support. In the
mid-1990s, the theory received renewed attention, both directly and indirectly. On the one
hand, some academics introduced an interpretation of the ambidextrous organization theory
based on a more external need for innovation. On the other hand, some academics and
practitioners expressed their ideas about the need for a certain dualism in organizations, which
can be directly related to the need for organizations to be ambidextrous.
Wilson (1966)
The need for an ambidextrous organization was first proposed by Wilson. He states that there
is a dilemma for organizations. "People in complex organization settings are more likely to
conceive and propose innovations because of more on-the-job freedom and wide exposure to
new ideas through diverse affiliation. But these same individuals are more likely to resist
implementation of innovations because they have multiple sources of gratification, and
because relative freedom makes compliance and adoption difficult" (Daft, 1982: 135). One
possible answer would be to have separate organizational units to deal with initiation and
implementation. Zaltman et al., (1973) provide a partial answer to this dilemma by
introducing three variables: complexity; formalization; and, centralization, that can be
adjusted to allow both initiation and implementation of innovation. This interpretation of the
ambidextrous organization is further elaborated on by Duncan (1976). But before discussing
Duncan's interpretation, the ideas of Lawrence & Lorsch (1967) are briefly addressed.
Lawrence & Lorsch (1967)
Lawrence & Lorsch only implicitly refer to the ambidextrous organization in their work on
managing differentiation and integration, rather than mentioning it as such. They state that
most organizational research and theory has implicitly, if not explicitly, focused on the one
best way to organize in all situations. They see the organization as a system, and they try to
understand the behavior of large numbers of its managers. Therefore, two other aspects of the
functioning of systems are important in their view: on the one hand, differentiation and
integration, and, on the other, adaptation to the business environment. First, as systems
become large, they differentiate into parts, and the functioning of these separate parts has to
be integrated in the entire system to be viable. By differentiation, these authors mean not just
the simple fact of specialization and specialized knowledge, but differences in attitude and
behavior. Second, an important function of any system is adaptation to what goes on in the
world outside. With their assumptions about the required balance between differentiation and
integration, Lawrence & Lorsch implicitly state that an organization should be ambidextrous.
Interestingly, in the field of environmental management, Lawrence & Lorsch's findings were
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supported by King (1995) in his study on pollution control departments in the printed circuit
industry. He states that high differentiation and high integration lead to high performance in
changing environments, but that specialization and differentiation need not lead to conflict, as
assumed by Lawrence & Lorsch. Moreover, the combination can cause a type of organic
solidarity based upon expectations of mutual benefit (King, 1995: 276).
Duncan (1976)
Duncan proposes that, in order to be innovative, organizations must be ambidextrous; they
must learn to incorporate simultaneously those structures that are appropriate to the initiation
and implementation stages of innovation. The organization should emphasize different
structures for initiation and implementation, when (1) the need for innovation is great; (2) the
uncertainty associated with innovation is great; and (3) the innovation is radical. Duncan
(1976: 167) defines an innovation as "any idea, practice, or material artifact perceived to be
new by the relevant unit of adoption". Initiation is concerned with how the organization
becomes aware of innovation, forms attitudes toward it, and then makes a decision to
implement or not. Implementation is concerned with the process by which the organization
integrates the innovation into its ongoing processes. The three organizational characteristics
he distinguishes are:
. Complexity, which is defined "in terms of the number of occupational specialists in the
organization and their professionalism, and a very differentiated task structure" (Duncan,
1976: 173).
. Formalization, which "is concerned with the emphasis that is placed within the
organization on following specific rules and procedures in performing one's job" (Duncan,
1976: 175).
. Centralization, which "is conceptualized in terms of locus of the authority and decision
making in the organization" (Duncan, 1976: 177).
Then, Duncan (1976: 185) states that "In the initiation stage of innovation, a higher degree of
complexity, lower formalization and lower centralization facilitate the gathering and
processing of information crucial to this stage. In the implementation stage, a higher level of
formalization, centralization, and lower level of complexity is likely to reduce role conflict
and ambiguity that could impair implementation." Figure 3.9 shows this ambidextrous
organization model.

Figure 3.9: The ambidextrous organization model
Organizational characteristic
Complexity

Formalization

Centralization

Initiation stage

High

Low

Low

Implementation stage

Low

High

High

Source: Based on Duncan, 1976.
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Daft (1982)
On the basis of the observation that the dual needs for innovation and stability represent a
dilemma for organizations to resolve, Daft reviews models that relate structural characteristics
of organizations to the innovation dilemma. One of the models he reviews is the model of the
ambidextrous organization (Wilson, 1966; Zaltman et al., 1973; Duncan, 1976). Daft (1982
145) states that "Despite the intriguing nature of the proposal, very little empirical or
theoretical evidence supports the specific idea of simultaneous dual structures." He notes that
it is very unlikely that an organization switches from one structure to the other depending on
the stage of innovation. And if the organization is that flexible, it is very likely 'organic' and.
that being so, relatively innovative anyway. Furthermore, he states that it is likely that the
diverse departments within an organization do have different structures (mechanistic versus
organic, see Table 3.1) depending on which stage of innovation they are at.
After this rigorous rejection of the ambidextrous organization theory, the concept of the
ambidextrous organization nevertheless received renewed attention in the 1990s by. for
example, Tushman & O'Reilly (1997) and Brown & Eisenhardt (1997). More indirectly,
authors such as Collins & Porras (1994) and De Geus (1997) stress the importance of dual
organizational characteristics in order for organizations to be successful.
Tushman & O'Reilly (1997)
According to Tushman and O'Reilly, congruence in strategy, critical tasks, people, formal
organization and culture leads to success. However, when organizations get larger, more
structured and older, structural and cultural inertia will set in. In stable environments
(meaning the non-natural environment), this will lead to success. In shifting environments,
this will lead to failure. In order to be successful in both stable and shifting environments, an
organization should be ambidextrous. Tushman and O'Reilly (1997: 35) define ambidextrow
organizations as "organizations with internally inconsistent competencies, structures, and
cultures, yet with a single vision". According to Tushman and O'Reilly, these organizations
therefore have a range of capabilities for excelling both today and tomorrow, and give
managers options from which they can proactively shape evolving innovations streams. But
when management decides either to shape a dominant design or to initiate a product or
process discontinuity, it must also launch discontinuous organizational change. They state that
for managers this means operating part of the time in a world of relative stability and
incremental change, and part of the time in a world of revolutionary change. The ability to
shape innovation streams hinges on an organization's ability to simultaneously engage in
multiple types of innovation.
With their interpretation of the ambidextrous organization. Tushman and O'Reilly differ from
Duncan (1976), in the sense that they do not split the innovation process into two phases initiation and implementation - but into two types - evolving and discontinuous. This
distinction seems to be based on Tushman and O'Reilly's assumption of an external need for
innovation versus the assumption of a more internal need for innovation in the interpretation
by Duncan and his predecessors.
The next two sub-sections discuss the need for a certain dualism in organizations, as observed
by some academics and practitioners. As this dualism can be interpreted as the need for
organizations to be ambidextrous, these views are also discussed here.
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Brown & Eisenhardt (1997)
In their study on the process of continuous change expressed in multiple product innovations
in six firms in the computer industry, Brown & Eisenhardt conclude that the existence of
semi-structures could be an essential insight into frequently changing organizations. They
found that multiple product innovation practices form a core capability that is central to
organizational success. Furthermore, they observed that for the organizations with successful
product portfolios, semi-structures emerged in each time frame. For example, they saw that
the effective management of current projects lay between a very structured mechanistic
organization, in which bureaucratic procedures were tightly determined, and a very
unstructured organic organization, in which there were few, if any, rules, responsibilities and
procedures. The managers with successful portfolios had succeeded in achieving a balance
between the extreme structures used by managers with less successful portfolios. Their
underlying argument is that change readily occurs because semi-structures are sufficiently
rigid so that change can be organized to happen, but not so rigid that it cannot occur. Too little
structure makes it difficult to coordinate change. Too much structure makes it hard to move.
With their argument for the need of semi-structures in an organization if it is to be a
successful innovator, Brown & Eisenhardt implicitly support the idea of the ambidextrous
organization.
Collins & Porras (1994) and De Geus (1997)
Finally, the highly practical-oriented studies of Collins & Porras, on the deep reasons behind
American long-term corporate success stories, and De Geus on 'The Living Company', will
be discussed in this context, as they both stress the importance of the existence of a certain
dualism if companies are going to be successful. Although both studies do not deal explicitly
with the need for ambidextrous organizations, they both argue for a dualism expressed in a
combination of longevity and profit orientation in firms if they are to be successful. De Geus's
work can be seen as a practical philosophy based on his 38 years' experience with Royal
Dutch/Shell. De Geus (1997:15) states that: "if, as a manager, you take the findings of the
Royal Dutch/Shell study or of Collins & Porras seriously, then you are faced with a seeming
dilemma. In the language of economics, companies are expected to operate with profits as
their primary goal. On the other hand, as suggested by our studies, adopting this goal could
well conflict with companies' longevity and life expectancy. Faced with this dilemma,
managers often throw up their hands and choose the path of highest immediate return on
investments, feeling that the survival of the company - and their jobs - will depend on
following this path." However, De Geus (1997:15) states that this dichotomy between profits
and longevity is false, as "corporate success and longevity are fundamentally interwoven".
This being so, the need for an organization to be ambidextrous is implicitly proposed.
What can the above literature review on ambidextrous organizations tell us about the drivers
of environmental performance improvement? How can we translate this theory of the
ambidextrous organization to the required organizational characteristics for the environmental
performance improvement of an organization? In the next section, these questions are
answered in the form of a proposed model and a hypothesis.
35.2 Ambidextrous organization theory translated to the greening of an organization
The idea of explaining the apparent conflict between hypotheses HI and H2 - the required
combination of a 'open culture' and centralization, rather than decentralization - by means of
the notion that organizations should be ambidextrous to excel in their environmental
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performance, is very appealing. The successful application of Lawrence & Lorsch's (1967)
theory in the environmental management field by King (1995) does encourage this
explanation, although his point of view differs from the one in this study. The question now
arises: Is such an application viable in this case'? And, if so, what should such an application
look like?
As the review of the literature on ambidextrous organizations showed, there are many
interpretations of this theory. Organizations are said to be ambidextrous or dual in their
actions, according to the different stages of their innovation processes. We have seen
initiation versus implementation (Wilson, 1966; Zaltman et al.,1973; Duncan, 1976), the
balancing of the differentiation and integration processes (Lawrence & Lorsch, 1967),
different types of innovations - evolving versus discontinuous (Tushman & O'Reilly, 1997),
successful product portfolios (Brown & Eisenhardt, 1997), and the focus on both profits and
longevity (Collins & Porras, 1994; De Geus, 1997). The common denominator of these
different interpretations, however, is (economic) success in the long term. In this sense, the
link with our study is easily made, as it is assumed that improving an organization's
environmental performance is a long-term endeavor. Also the concept of innovation in these
models can be applied to environmental innovation, as it is assumed that environmental
innovation is a part of innovation in general.
Nevertheless, on closer inspection the application of the ambidextrous organization theory to
the framework of this study is quite complicated. One of the general problems with this
translation is that most of the models reviewed focus on different stages or types of
innovation, for which extremes in certain organizational characteristics - such as
centralization, formalization, complexity, type of organization (mechanistic versus organic),
structure and culture - are required. However, most of the models are purely theoretical or
normative, which is one of the points of criticism that Daft (1982) put forward. The actual
operationalization and testing of the models is very difficult. Given this difficulty and the
preliminary stage of the more detailed insights into the greening of organizations, the research
model does not provide for such a refinement of (environmental) innovation, let alone its
operationalization.
It can be concluded that the ambidextrous organization theory can not be directly applied to
the research model in seeking to explain the seemingly contradictory hypotheses concerning
the relation of level of centralization and organization culture with environmental
performance. However, this theory does provide us with valuable insights into innovations
and change processes in organizations and their required organizational characteristics.
Therefore, it is interesting to put the greening of organizations in a framework derived from
the ambidextrous organization theory literature.
As discussed in the previous section, theory suggests that different organizational
characteristics are suited to different types of organizational change (Tushman & O'Reilly.
1997). Two types of organizational change and required characteristics can be distinguished
(Brown & Eisenhardt, 1997):
. Incremental innovation: performance change related to well-understood and familiar
criteria (for example the existing organization structure and culture) and using wellunderstood technology. This type of change requires mechanistic organization structures.
one of the characteristics of which is centralization (see Table 3.1).
. Revolutionary innovation: performance change related to novel criteria (for example a
changed organization structure and culture) and using novel technology. This type of
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change requires organic organization structures, one of the characteristics of which is
decentralization (see Table 3.1).
In their study on multiple product innovations, Brown & Eisenhardt (1997) investigated these
two propositions related to technological innovations. They concluded that technological
innovations have the characteristic of either incremental or revolutionary innovations. Figure
3.10 shows these two types of innovation in, respectively, the bottom-left and upper-right
quadrant. It is suggested here that some types of organizational change or innovation contain a
mix of the two attributes. Such a different combination of attributes seems particularly
suitable for the purpose of this study. It is assumed that environmental change involves novel
criteria, such as a change in structure and culture, but often uses well-understood technology,
which is shown in the upper-left quadrant of Figure 3.10. The question marks in this quadrant
indicate the lack of knowledge about the desired level of centralization in such a situation.
Therefore, this study will explore what organizational attributes (among which, structure and
culture) are most useful when change is required to improve performance in relation to novel
criteria but does not require novel technology to achieve this. In other words, what
organizational attributes are most useful to explain environmental performance?

Figure 3.10: Types of innovations in relation to organization attributes

Environmental performance
improvement

High

Niche innovation

Revolutionary innovation
Decentralized organization/
Organic structure

? organization/
? level of centralization

Novelty of other
attributes
determining
performance

Incremental innovation

Low

Centralized organization/
Mechanistic structure

Low

High

Novelty of technology
On the basis of hypotheses HI and H2, the assumption is made that the more open an
organization's culture, and the higher the level of centralization within the organization then
the higher is the environmental performance. These apparently contradictory hypotheses were
subsequently explained by an environmental interpretation of the ambidextrous organization
theory. Therefore, the following hypothesis is formulated:
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For an optimal environmental performance, an organization needs to be
ambidextrous, in the sense that it needs an apparently contradictory combination
of a high level of centralization and an open organization culture.

Having extensively discussed the possible relations between the intra-organizationa!
characteristics and environmental performance, the next sections will briefly discuss the
possible relations between variables at a corporate and business environment level and
environmental performance, as shown in the middle and outer areas of Figure 3.2.

3.6 Generic strategies
The strategy followed by an organization is one of the two major variables at a corporate level
that are assumed to be related to environmental performance in the framework of this stud)
To define generic strategies, the framework of Porter (1980) is used, as this theory is
recognized as the dominant paradigm of competitive strategy (Hill, 1988; Murray, 1988)
Porter introduced three generic strategies that can lead firms to success:
. A cost leadership strategy. Cost leadership aims at achieving lower costs than competitors
over time but without reducing product service quality. Economies of scale, close costcontrol, high productivity and lower factor costs all contribute to cost leadership. Cosi
leadership implies that the firm or business unit establishes a position that has a significam
cost advantage over its competitors and potential new entrants.
. A differentiation strategy. Uniqueness is the goal of differentiation with the anticipated
advantages of brand loyalty and insulation from rivals. Uniqueness can be achieved by
product advantages, price, specific technology, particular sales and service qualities and.
more in general, unique value quality, as perceived by the customer or client. The
differentiation route aims to add value to a basic product.
. A focus strategy. A focus strategy aims at concentrating on a specific market segment,
product type and specific geographical areas. An organization might seek a competitive
advantage by adopting a niche strategy. This can be appropriate where an organization
cannot compete across the whole range of products or markets but where a defensible
position is feasible in a segment of the market.
The application of Porter's generic strategies in practice has so far been problematic
(Campbell-Hunt, 2000). As discussed in Chapter 2, the general tension between theory and
models, on the one hand, and complex reality, on the other, underlies this problem. CampbellHunt (2000: 127) states that: "The dominant paradigm of competitive strategy (Porter, ed.) is
now nearly two decades old, but it has proved difficult to assess its adequacy as a descriptive
system, or progress its propositions about the performance consequences of different strategic
designs."
Both in theory and in practice, the relationship between the generic strategy followed by an
organization and its environmental performance has hardly been studied. Some studies that
proved the positive relation between excellence in protecting the environment and competitive
advantage (Gladwin, 1993; Hart, 1995; King, 1995; Shrivastava, 1995) refer to the
concomitant strategies of Porter that a company can subsequently follow. "These companies
made decisions to achieve cost leadership either by pursuing environmental efficiency via
pollution prevention or by focusing on differentiation through developing green products that
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could command high margins in niche markets" (Starik & Marcus, 2000: 540). However, no
priority in following either one of these strategies regarding environmental performance
improvement is stated by those studies. Also, Kolk (2000: 79) states that "these generic
strategies are highly relevant to environmental management", but, subsequently, she gives
neither of these strategies a priority. Rather, all these studies suggest that, in theory at least
within each of Porter's generic strategies, an environmental interpretation can be made in
order to benefit an organization's environmental performance.
Although the actual relation between an organization's generic strategy and its environmental
performance has as yet hardly been studied empirically, a recent empirical study and existing
research give the input for two opposite ways of theoretical reasoning regarding this relation.
On the one hand, a differentiation strategy is often based on innovation, in which, stimulated
by cost savings, environmentally favorable innovations are automatically included. The recent
studies of Jansson et al. (2000) and Nilson et al. (2000) support this argument. Jansson et al.
(2000) developed a theory suggesting that the prospects of promoting an environmentallydriven mode of business development are better when the business unit pursues a
differentiation strategy, and are worse when the business unit pursues a cost leadership
strategy. Subsequently, based on their empirical study of 31 Swedish corporate groups listed
on the stock exchange, the same group of researchers (Nilson et al., 2000) concluded that, on
a business unit level, a differentiation strategy is more favorable for a company's
environmental performance than a cost leadership strategy. Their explanation is that business
units following a differentiation strategy take a long-term view of their business and strongly
emphasize product development and innovation.
In line with these findings, it can be argued that a differentiation strategy is characterized by a
strong financial position, large R&D efforts and expenditures, and strong market orientation,
which can all be argued to support the greening of an organization. A strong financial position
can be argued to give scope for environmental investments. A positive relation between R&D
and environmental R&D has been claimed by various authors, such as Van Hemel (1998). A
strong market orientation may result in environmental action if the market demands this, such
as the presently growing demand for 'green' or organic products and 'greener' packaging in
many Western countries. Finally, Daft's (1998) division into mechanistic or modern
organizations, on the one hand, and organic or postmodern organizations on the other, as
shown in Table 3.1, helps to explain the proposition of a differentiation strategy being more
favorable for an organization's environmental performance than a cost leadership strategy.
Section 3.4 elaborated on the suggested positive relation between a firm's environmental
performance and the extent to which a firm is organic. Being innovative as an organization
and following a differentiation strategy are both related to such an organic organization
structure.
However, Section 3.4 also expressed some doubts on this relation in seeking to explain the
seeming contradiction between hypotheses HI and H2. One could also adopt an opposite line
of argumentation by suggesting that a differentiation strategy does not necessarily benefit an
organization's environmental performance. Generally, differentiation requires more packaging
material, shorter batches, a higher product loss, and a higher cleaning frequency resulting in
higher water, energy and detergent consumption. Production plants following a cost
leadership strategy are able to produce more efficiently as a result of bulk production. In other
words, this reasoning assumes that a cost leadership strategy enables the production plants to
use their resources more efficiently.
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Given this indistinctness on both the assumed relation between generic strategies and
environmental performance, and the practical applicability of the generic strategies, we have
decided to formulate a sub-question rather than a hypothesis to further analyze this complex
relation:
Q7:

What is the relation between an organization's
environmental performance?

generic

strategy

and its

3.7 Ownership structure
The ownership structure of an organization is the other variable at a corporate level that is
assumed to be related to environmental performance in the framework of this study.
Depending on countries of origin and operation, diverse ownership structures can be
distinguished, such as investor-owned firms (private firms) by either the public (pic: public
limited companies; NV: Naamloze Vennootschap) or private persons (Ltd.; BV: Besloten
Vennootschap), family-owned firms, cooperatives, foundations and state companies.
Ownership structures can be very specific for individual sectors of industry. In the Western
European agro-sector for example, cooperatives in which production firms are owned by their
fanners arc very common. Other sectors are dominated by state companies, such as the
European railway utility sector until the beginning of the 1990s.
The relation between ownership structure and an organization's environmental performance
seems not to have been studied yet. However, it is argued here that this relation could provide
interesting new insights into the greening of business. The dominating ownership structure of
a certain sector of industry could possibly influence the attitude towards environmental issues
of firms in that sector. Ownership structures are often directly related to firms' main
objectives, which can influence their environmental performance. For example, one of the
main goals of private firms is profit maximization, whereas cooperatives focus on resource
price maximization. It can be argued that these objectives may influence an organization's
environmental performance, as resource price maximization might conflict with
environmental investments. However, the nature and direction of the relation between
ownership structure and an organization's environmental performance may be highly country
and sector-specific. Therefore, the following sub-question is formulated:
Q8:

What is the relation between
environmental performance?

ownership

structure

and an

organization's

3.8 Business environmental variables
In this section, the business environmental variables distinguished in the research model stakeholders and market developments - will be discussed. The stakeholders: 'regulator' and
'backward and forward links in the chain', are separately discussed in view of their
importance for the greening of business. As the internal organization is the main focus of this
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study, these business environmental variables and their possible relation to an organization's
environmental performance will not be discussed as extensively as the internal variables.
Regulator
The environmental management literature generally shows the importance of environmental
regulation as an incentive for the greening of an organization, ideally resulting in a higher
environmental performance. The discussion and analysis of existing environmental
management models and performance evaluation systems in Chapter 2 shows this importance
as well. However, the situation in which the regulation is enforced can vary highly between
countries, regions and sectors of industry. Similarly, the type of regulation - forced versus
voluntary and every possible combination - can vary highly as well. The enforcement of
environmental regulation, or more positively formulated, stimulation by environmental
regulation, leading to environmental action and performance improvement in business, was
also confirmed by our pilot study (see Annex 3.1). Complying with current environmental
regulation can be an incentive to avoid future regulatory developments, to act now to prevent
tighter regulation later or to be able to choose the right moment for environmental
investments. For example, within industries working with machines characterized by large
initial investments and long depreciation times, such as the paper industry, it is very important
to replace machines at the right economic moment.
Given the importance of regulation in the greening of business, the variable is included in the
research model by making the regulator one of the stakeholders. However, formulating a
hypothesis about this importance would be too much stating the obvious; and to be more
specific than stating the obvious, a well-defined focus such as a sector of industry, is required.
In Part II, we will focus in depth on one sector of industry. However, one of the attributes of
environmental regulation is its general validity for a whole sector, which means the variable
'regulation' will no longer be distinctive. Therefore, as well as not formulating a hypothesis
on the relation between regulation and environmental performance, neither will a sub-question
on this relation be formulated. Nevertheless, regulation is part of the research model and the
importance of this factor for the particular case study will be discussed in Chapter 4, which
presents a sector profile of the case study.
The chain
Each production organization forms one or more parts of a production chain, depending on
the level of vertical integration. Depending on the actual position and power in its chain, an
organization influences and is influenced by its chain, both backwards and forwards. Between
the different links in the chain there are certain power relations, which are subject to change
over time. The retail sector in Europe, for example, has increased its power over the
food producers enormously since the mid-1990s, through a huge consolidation and
internationalization process. The inclusion of environmentally-related issues within these
power relations seems obvious. However, generalizations in terms of a hypothesis are hard to
make at this moment, because of the highly sector- and country-specific character of this role
of environmental issues. Chapter 4 will further elaborate on the relation between the chain and
environmental performance.
Other stakeholders
'Other stakeholders' is a term used to summarize all possible stakeholders, besides the
regulator and players in the chain, that can possibly influence an organization's environmental
performance. These stakeholders include: industry associations, competitors, insurance
companies, consumers, local neighbors, environmental groups, and the media. Although not
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shown in Figure 3.2, internal stakeholders may influence an organization's environmental
performance. Internal stakeholders can be all persons or departments within a firm. As the
influence of the 'other stakeholders' on an organization's environmental performance is again
highly specific for each sector of industry and country, no hypothesis or sub-question about
this influence is formulated.
Market developments
Market developments are the final business environmental variable of the research model,
which is assumed to be related to an organization's environmental performance. Like the
other business environmental variables, market developments are also too dependent on
specific sectors and countries for us to be able to formulate general hypotheses or subquestions about their relation to an organization's environmental performance. Chapter 4 will
give the background of these variables for one specific sector of industry.
To be able to operationalize and test our research model, Part II (Chapters 4 to 7) applies this
theoretical framework to a case study in one sector of industry in the Netherlands. It was
chosen to focus on the Dutch dairy industry. Chapter 4 presents a sector profile of this
industry. Subsequently, Chapters 5 and 6 discuss the methodology used to operationalize.
respectively, the independent variables and the dependent variable. Then, Chapter 7 is
concerned with answering the sub-questions and testing the hypotheses.

Part II
Empirical Study

4

THE DAIRY INDUSTRY: A PROFILE

The research model as introduced in Chapter 3 has a broad general focus at three levels: the
internal, the corporate and the business environment (meaning the non-natural environment)
level. However, the main emphasis of the model is clearly placed on the internal level. To be
able to analyze the value of this model by answering the sub-questions and testing the
fonnulated hypotheses, an empirical study is required. Given the internal focus of the model,
the focus on one sector of industry in one country is a logical choice. In this way, the business
environmental factors will be constant and therefore allow for a valid comparison between
both production plants and firms within the same sector.
The Dutch dairy industry has been selected as a case study. At first sight, this does not seem
an obvious choice as the absolute contribution of the food and beverage industry - of which
the dairy industry is a part - to total Dutch environmental pollution is small (VROM, 1996) .
However, in the field of environmental concerns this sector is very interesting. First, the dairy
industry is of great importance for the Netherlands: the dairy industry is the largest sector
« ithin the food and beverage industry, which in its turn is the largest industrial sector. This
makes the dairy industry, in combination with the nature of its products, the largest packer in
the Netherlands. Second, (strategic) environmental management within this industry has not
yet received much scientific attention compared with other industry sectors, such as the
chemical industry and paper and pulp industry, whereas the sector is sometimes seen as a
national model for environmental action and initiatives (VROM, 1998). Third, governmental
regulation is very important for the sector - the dairy sector is one of the ten sectors of the
target group policy - and the sector has reacted very (pro-)actively to this regulation. Finally,
a very practical but important reason was the willingness of the entire sector to participate in
the study.
This chapter will present a profile of the Dutch dairy industry, paying specific attention to its
international context. Moreover, the contextual variables of the research model introduced in
Chapter 3 - generic strategies, ownership structure, stakeholders and market developments will also be dealt with in this chapter as they are highly sector-specific. The chapter falls
naturally into two parts. The first part (4.1 to 4.7) focuses on the Dutch dairy sector, its
background and international context. The second part (4.8 to 4.10) examines the case of the
Dutch dairy sector in the framework of this study. Taking each section in more detail, first, a
picture is drawn of the Dutch dairy industry (4.1), after which the chain in which the dairy
industry operates (4.2) and the ownership structure within the sector (4.3) are discussed. In
particular, we elaborate on the distinction between the typical cooperative ownership structure
of the sector and private firms. Then, the European agricultural policy and its resulting quota
system, and the liberalization of world trade enforced by the World Trade Organization
(WTO) are considered (4.4). In addition, we consider the position of the Dutch dairy sector on
the European and world market (4.5), world market developments that influence the price
levels of the dairy sector (4.6), and the process of scaling-up as a result of these market
developments (4.7). Subsequently, the second part briefly describes the dairy firms that are
involved in the case study (4.8), discusses the (changing) strategies followed by these dairy
firms as a reaction to all these developments (4.9), and, finally, explains the role of
environmental issues in the Dutch dairy industry (4.10).

In fact, no individual substance exceeds 8% of total Dutch substance emissions. Moreover, the contribution of
most substances to the Dutch total is negligible (VROM,1996).
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4.1 The Dutch dairy industry
This section provides a picture of the Dutch dairy industry by describing its history, its main
products, and its composition.
History9
Before 1870, fresh cow's milk was processed into dairy products directly at the farm. In 1871,
the first dairy factories were founded, in which about 2 billion kg of milk was processed
yearly. Then, the Netherlands had around 4 million inhabitants. By 1910, there were 958
butter and 291 cheese factories in the Netherlands. From then on, the process of concentration
and scaling-up within the dairy sector began. Around 1930, both milk processing and the
population in the Netherlands had doubled compared with 1880. Between the 1930s and the
1990s, the population doubled again, but the milk processing tripled. From the 1960s
onwards, the Netherlands developed into one of the largest dairy exporters in the world; 70%
of all milk processed was exported at that time. The process of concentration and scaling-up
accelerated especially in the 1970s and 1980s. In 1999, the Netherlands had 15 dairy firms
and 71 production sites, making the Dutch dairy industry the most concentrated in the world.
Dutch milk and dairy production has a yearly turnover of over Dfl 10 billion, of which over
70% is realized abroad.
Products and processes
The dairy industry processes a large range of dairy products, highly varying in their milk
content and their production processes. Raw milk and milk components are used as the basis
for many food products and as ingredients for both the food and the non-food industry. Milk
is actually a complex structure of fat, lactose, proteins, minerals, and other components in
very small amounts, e.g. vitamins. Dairy technology has made it possible to fractionate the
milk into its separate components. Advances in technology have enabled these components to
be used in a wide range of products, sometimes in response to the precise requirements of
customers. These advances in technology also made it possible to process the originally
highly perishable fresh milk into long-life products and ingredients, and to use original
'waste' or by-products - such as skimmed milk and whey - in a profitable way. The range of
dairy products on the market is still growing, responding to the demand from food retailers.
food services and the food industries (Baas et al., 1998).
In the framework of this study, the industry is divided in four product sub-sectors on the basis
of the production process:
. Consumption milk products: liquid milk, cream, yoghurt, fermented milk drinks, butter,
condensed milk;
. Cheese: including soft curd cheese;
. Powder & industrial products: whole milk powder (WMP), skimmed milk powder (SMP),
whey powder, casein;
• Ice cream.
The fourth sub-sector, ice cream, has a different position to the other three, in the sense that
ice cream processing does not require a supply of fresh milk. Ice cream producers are in fact a
major customer of the dairy industry rather than a major participant. For that reason, the ice
cream sub-sector is not included in the empirical study.

9

The figures in this paragraph are derived from Produktschap Zuivel (1998).
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The composition of the Dutch dairy sector
The Dutch dairy industry has a remarkable structure. First, the concentration process (see
Section 4.7) that has especially accelerated during the last two decades, has resulted in an
oligopoly, in which the two largest firms - Friesland Coberco Dairy Foods (FCDF) and
Campina Melkunie (CM) - control 85% of the market for consumption milk (Kingmans,
1999c). Besides these two giants, some dairy divisions of large multinationals - such as
Nestlé and Wessanen - and some smaller niche players are active on the Dutch market. Of the
81 dairy firms with between them 234 dairy production plants in 1974, only 15 firms with 71
production plants remained in 1999 (in 1998, at the time of the empirical research, 16 firms
with 79 plants were active). Secondly, contrary to many other sectors, the dairy industry is not
dominated by private firms; a large part of the dairy industry consists of cooperatives. The
special characteristics of dairy cooperatives versus private (investor-owned) dairy firms will
be dealt with extensively in Section 4.3.
Table 4.1 shows the main characteristics of the largest Dutch milk processors and some
smaller niche players that were involved in the empirical study. It was not possible in all cases
to isolate the exact figures applicable to the dairy operations of the firms. In the case of dairy
divisions of multinationals, often only consolidated annual accounts were available. Many of
the smaller firms are either privately owned or of such a small size that financial information
was not publicly available. Furthermore, it should be noted that the table does not show profit
figures, as the dairy industry is dominated by cooperatives, to which the concept of 'profit' is
not directly applicable (see Section 4.3).

Table 4.1: Main Dutch milk processors in 1998, based on 1997 figures
Firm

FCDF
CM
Nestlé
Wessanen (Baars)
D.O.C.
Cono
De Kievit
Koninklijke Numico"
Swenty
De Vereeniging
Yakult

Employees

Production
plants

Ownership
structure

Total milk
supply
memberfarmers
(million kg)

Total
processed milk
(million
kg)

Dairy
turnover'
(Dfl
million)

Worldwide

NL
dairy

Worldwide

NL
dairy

C
C
P
P

5,372
3,089
n.a.
n.a.
163
213
n.a.
n.a.
n.a.
n.a.
n.a.

5,856
3,422
662
358
314
213
118
110
109
17
3.5

9,421
6,379
n.a.
92
246
228
330
n.a.
21
40
58

12,017
6,250
225,808
10,605
80
128
116
9,398
25
40
311

5,600
3,600
612
476
80
128
116
n.a.
14
40
38

88
29
495
55
1
2
1
68
2
1
1

36
18

c
c

p
P
p
p
p

Dairy turnover figures are hard to compare, as firms calculate these figures on the basis of different criteria,
if indeed they are calculated and published at all.
Formerly NV Verenigde Bedrijven Nutricia.
C: cooperative.
P: private firm,
n.a.: not available.
Source: Bessey & Wilson, 1998; diverse annual reports; and personal interviews.
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The industry has concentrated on the large-scale, low-cost production of commodity products
for sale throughout the world. However, as will be discussed later on, recent market
developments on the world dairy market have changed the strategies of Dutch (and other
European) dairy firms increasingly towards a focus on added-value products.
Cheese is the most important dairy product in the Netherlands. The industry has not moved
away from its traditional products: Gouda, Maasdam and Edam. Up to 1998, annual
production had increased steadily for more than a decade, by 25% since 1988 and by 10%
since 1993 (Bessey & Wilson, 1998). In 1998, the crisis in the former Soviet Union and the
saturation of the EU market resulted, for the first time ever, in a decline of the production and
export of cheese by around 7%. Major Dutch cheese producer FCDF reduced its production
by 10% in an attempt to stabilize the cheese price. This decline of the processing of milk into
cheese is partly offset by lower milk import from Belgium and a growing production of semimanufactured products for the food industry. The liquid market, the second most important
outlet, has been relatively stable. Both condensed milk and powder milk has been declining in
importance, although they still absorb about 16% of available milk supplies. As a result of the
overall lower milk supply and higher cheese output, the butter and SMP output has declined
(Bessey & Wilson, 1998).
Up until recently, organic milk was relatively unimportant in the Dutch dairy market with an
estimated market share of 0.5% in 1995 (Financieele Dagblad, 10-3-1999). As a result of the
recent interest by some of the major cooperatives in the organic sub-sector and of the largescale sale of organic dairy products in the major supermarkets, organic milk products have
gained a market share of 3% in 1999 (Financieele Dagblad, 10-3-1999). The next section will
deal more extensively with the developments in the niche market of organic dairy products.

4.2 The chain
As shown in Figure 4.1, the agri-business chain of the Dutch dairy industry consists roughly
of five or six steps, depending on the product: inputs at farm level, primary production,
processing industry, wholesalers, retailers and consumers. The first link in the chain concerns
breeding organizations and the producers of feed, which supply dairy farmers with the
necessary inputs to produce raw milk. Subsequently, the raw milk is sold to the processing
industry, which develops, produces and sells dairy products. These products find their way to
the consumer through retailers and, especially in the case of cheese, via wholesalers. The
semi- manufactured products are sold to other industries, such as ice cream producers. In the
Netherlands, the chain is traditionally coordinated by the processing industry, and this still

Figure 4.1: Agri-business chain of the dairy industry
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holds for the coordination of the backward link, the dairy farmers. The dominating
cooperative character of the Dutch dairy industry is the main explanation. However, the
balance between dairy processors and retailers has changed during the past decade, a topic
which will be addressed more extensively later in this section. Furthermore, what is even
more remarkable for the Dutch dairy chain, is the high level of organization - each link in the
production chain has its own interest group - and the high efficiency at the level of both
farmers and processors. Moreover, Bessey & Wilson (1998), who report every two years in a
comprehensive work about the developments in the European dairy industry, state that
average herd size is large, yields per cow are high and average milk quality is unsurpassed.
In this section, trends and developments concerning dairy fanners and buyers of dairy
products, especially the retailers, will be discussed. In addition, we will elaborate on the
balance of power in the chain. Finally, special attention will be given to the relevant
developments in the niche market of organic dairy products.

4.2.1 Dairy farmers
The dairy farms are the main suppliers for the dairy industry. In the 1960s, the process of
specialization, mechanization and scaling-up enabled a large increase in their growth of
production. These trends have only intensified in the following decades. As a result, between
1984 and 1996, the number of active dairy farmers in the EU fell by 59%. In contrast, in the
Netherlands, 41% of the dairy farmers went out of business in this period, resulting in 38,000
active dairy farmers in 1996 (Bessey & Wilson, 1998). According to Bessey & Wilson
(1998), this decrease did not result from the introduction of the milk quotas (see Section 4.4),
which cut the overall milk production by between 10 and 12%, but from a steady increase in
the average herd size. In the Netherlands, the average herd size increased by 13% between
1984 and 1996. Besides the decline in overall milk production, the average cow's milk yields
in the EU increased by 25% between 1985 and 1995, which resulted in a sharp decline in the
number of dairy cows by over 20% in the EU. However, the Dutch dairy sector is still the
most intensive in Europe, with nearly one cow per hectare (Bessey & Wilson, 1998).
Furthermore, a trend can be observed towards an improvement in the amount of fat and
protein contents of milk (Baas et al., 1998).

4.2.2 Buyers
Food retailers are still by far the largest buyers of dairy products. Increasingly, though, other
customer groups in food services, the food industry and the non-food industry, such as the
animal feed industry and the pharmaceutical industry, are gaining in importance. Regional
demographic developments and changes in consumer behavior together affect the demand for
dairy products from both food retailing and food services. This demand is changing
considerably both in terms of volume and composition for all customer groups (Baas et al.,
1998). In this section, these diverse groups of (final) buyers will be discussed.
Consumer market
The final buyers of dairy products are consumers. Within the European consumer market
some general trends in food consumption are important: saturation of the market; growing
demand for diet and health food; smaller packaging; growing demand for convenience food;
dining out; and, a growing fragmentation of the market. Similar trends can be observed in the
consumption of dairy products, in particular. Between 1993 and 1997, some important
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negative trends in dairy consumption in the EU can be observed, indicating a saturation of the
dairy market. The per capita liquid milk, butter and condensed milk consumption ha>
generally been falling, but the Netherlands is somewhat of an exception to this trend, with a
butter consumption that is slightly growing. At the same time, cream and yoghurt (-based
deserts) consumption appeared to have risen in the majority of countries, though here the
Netherlands is a negative exception, with a fall in yoghurt and especially cream consumption
per capita. Nevertheless, per capita yoghurt consumption in the Netherlands is probably stil!
the highest in the world (Bessey & Wilson, 1998). Per capita cheese consumption has risen in I
14 of the 15 EU countries. In the Netherlands, the per capita consumption of cheese is I
relatively high compared with other EU countries. The growing demand for diet and health
food is expressed in the dairy market by a declining demand for whole milk and whole milk
products and a growing demand for skimmed milk products, novel milk products and
functional milk products, such as calcium-enriched milk.
These market developments are the result of demographic changes, economic changes and
changes in lifestyles and values. The main demographic changes are the decreasing
population growth, a higher life expectancy, a growing number of households due to a smaller
average size per household, and a growing percentage of ethnic groups. The main economic
changes are income growth and a growing participation rate of women in the labor process
Finally, the main changes in lifestyle and value can be characterized by simpler food
preparation, more variation in foodstuffs, a trend towards lighter and diet meals, and eating
for pleasure.
Retail
These trends in the consumer market have created scope for retail outlets with their own
marketing policy and their own brand names, known as 'private labels' (Zwanenberg, 1997)
Retailing firms have growing market power over the agro-food industry. In their analysis of
the market behavior of food chains in Belgium and in the Netherlands, Meulenberg & Viaene
(1993: 149) list four developments which will have a great impact on market behavior:
. Retail chains develop strong images and focus on well-defined target groups, by providing
specific product ranges, product quality, services and pricing.
. Private labeling will become even more important.
. Efficiency improvement - in particular logistical efficiency is important: logistical
planning models, scanning operations and Electronic Data Interchange contribute
increasingly to efficiency improvement.
. Coordination and cooperation between retail chains will increase, in particular through
franchising and alliances.
From 1985 on, the retail sector in Western Europe has been characterized by intense
competition and low growth, which has ultimately led to the emergence of the large
multinationals dominating the retail market. In most European countries, the three largest
retail chains have a combined market share of over 30% (Zwanenberg, 1997). In most
Northern European countries, including the Netherlands, the top-3 have a market share ot
over 60%. In addition, a strong tendency towards internationalization can be observed, which
is, according to Zwanenberg (1997), only possible if a strong position on the home market is
held. This statement is exemplified by the dominance of Albert Heijn on the Dutch market
and the enormous urge to expand internationally by its holding company Ahold. The main
strategies for internationalization are self-start entry, acquisition, franchising and entering into
joint ventures (Heijbroek et al., 1994).
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Another way in which the concentration process in retailing is revealed is through the creation
of strategic alliances. Retail buying alliances offer food retailers the opportunity to fight
falling margins by cooperative purchasing on a national or international basis. In 1992, there
were 18 internationally cooperating groups of retail firms in Europe, encompassing 130 firms
(Zwanenberg, 1997). These alliances draw up mutually profitable agreements with
manufacturers in a number of areas. These include coordination of promotional support; new
product development and testing; product and packaging standardization; coordination of
distribution; and, material sourcing for private-label suppliers (Heijbroek et al, 1994). The
efforts of retail multinationals to maximize their margins have resulted in an enormous growth
in private labels in recent years, both in the food and non-food categories. The increasing
quality of some private labels is putting pressure on leading brands. Leading brands are
therefore to a lesser extent in the position of being able to set prices. In the Netherlands, the
market share of private labels in the food sector reached 17% in 1994 (Heijbroek et al., 1994).
The Netherlands has many supermarket chains, yet has only four purchasing alliances, which
cover together 91 % of the purchasing market (Kingmans, 1999b) :
. Albert Heijn (AH) is the largest supermarket chain of the Netherlands with a market share
of 28%. Although the other purchasing alliances have only slightly smaller market shares,
AH has a significantly stronger market position as it purchases purely for its own
supermarkets. Although the price is often decisive, more than just the price is negotiated
with the dairy producers. AH was the trend-setter in introducing organic dairy products in
the supermarket. AH deals mainly with CM and FCDF. The holding company, Ahold, has a
strategy of internationalization by mergers, acquisitions and entering into joint ventures.
. Laurus is a new and ambitious purchasing organization, which was created at the end of
1998, following the merger of De Boer Unigro and the Vendex Food Groep. It has a
market share of 24%. The most well-known supermarkets that are linked to Laurus are
Super de Boer and Edah. A quarter of the turnover is realized in Belgium and Spain. In the
coming years its objective is to grow into one of the most important players in the
European market. Edah deals with Farm Dairy, a new small producer of fresh dairy dairy,
which began its operations in 1999.
. Trade Service Nederland (TSN) is the purchasing organization for Schuitema (C1000) and
the Sperwer Groep (among others Plusmarkt), and has a market share of 21%. As a result
of the limited number of shop formulas, much more than just the price is negotiated. In this
way, TSN and CM began intensive cooperation in 1995 in the areas of logistics, store
representation and promotion, which is called Category Management. The reasons for this
cooperation were poor results and a low market share, which have both improved since
then. TSN deals with CM and FCDF.
• Superunie is a cooperative purchasing association for 17 supermarket chains and has a
market share of 18%. As these supermarket chains all have a different strategy, Superunie
negotiates mainly about the price. For this reason, dairy products are also purchased from
across the national border. Until the beginning of 1999, Superunie dealt with the Belgium
Inex.
As shown in Table 4.2, only two of these four purchasing alliances belong to the European
top-20: with Ahold in the fifteenth and Laurus in the twentieth place. With two major
takeovers in the Netherlands and Scandinavia in late 1999, Ahold became Europe's number 3
retailer (NRC Handelsblad, 10-12-1999). Worldwide, Ahold had a turnover of Dfl 50,568

Thefiguresused in the descriptions of the purchasing alliances are all based on Kingmans, 1999b.
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Table 4.2: The European top- 20 retailers, based on 1997 turnover

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Firm

Country of origin

Metro
Carrefour/Promodes
Intermarché
Rewe
Auchan
Tesco
Aldi
Edeka
Leclerc
Tengelmann
Casino
Lid]
Marks &Spencer
Migros
Ahold
Booker
Cora
GIB
Galeries Lafayette
Laurus

Germany
France
France
Germany
France
UK
Germany
Germany
France
Germany
France
Germany
UK
Switzerland
The Netherlands
UK
France
Belgium
France
The Netherlands

1997 European
turnover
(Dfl billion)
111.8
108.0
68.0
64.5
56.5
54.7
54.2
50.5
47.1
35.9
30.2
27.6
23.9
23.0
17.6
16.1
16.1
13.9
13.8
12.1

Source: Kingmans, 1998c: 26.

million in 1997, as a result of which it became one of the world's largest retailers. Then, with
its takeovers in Latin-America, it captured the seventh rank in the world in 1999. Now, early
in 2001, the ongoing international expansion in the US, Latin America and Europe has
resulted in Ahold being number 1 food retailer in the world.
Food services
The trends in the consumer market, such as the growing desire of consumers for convenience
food and dining out, have resulted in the growth of the food services sector. This has created
an excellent market opportunity for the dairy industry. The food services sector is an
increasingly important buyer of dairy products, with fast-food establishments, restaurants and
catering firms buying more cheese, milk-drinks, ice cream and other dairy-based food
products than ever before (Heijbroek et al, 1994).
Dairy ingredients
The market for dairy ingredients is growing as well. Dairy-based food ingredients, such as
cheese and the basic components of milk - fat, lactose and minerals - are used extensively in
the food industry. The food industry is constantly receiving specific consumer requirements.
By providing the food firms with tailor-made dairy applications, these customer requirements
are providing the dairy firms with new market opportunities in the food industry. The animal
feed industry is another major user of dairy products, such as skimmed milk powder, whey
powder and whey derivatives. However, the market developments within this industry are
highly dependent on government support for dairy ingredients and the world consumption of
meat. Dairy products and milk components are also increasingly used in non-food industries.
varying from the pharmaceutical industry to the electronic industry (TV-screens).
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4.2.3 Balance of power within the chain
When the whole dairy chain is considered, the balance of power within this chain is a muchdiscussed and ambiguous subject. Dairy analysts Krijger, Tuten and Voorbergen (1997)
observe the growing power of the retail sector, resulting in an increasing influence on the
product range of dairy firms. They state that, although the European dairy sector is in the
middle of a concentration process (see Section 4.7), like the food industry in general, its scale
of operations has been surpassed many times by that of the large retail chains. As a
consequence, the dairy industry does indeed feel the pressure exerted by its buyers, especially
since it supplies one of the supermarket's most important fresh products: milk. For the dairy
industry, this has not proved to be an advantage so far, because offering milk at low prices is
an important instrument often used by supermarkets to attract new customers. These low
prices are largely passed on to the industry rather than being borne by the retailers.
Moreover, another international trend is undermining the market power of the dairy industry.
With the increasing market shares of private labels of supermarket chains, the retailer has
deprived the manufacturer of its marketing function. According to Krijger et al. (1997), this
development poses a serious threat to the present strategy of many big European dairy firms
to establish strong brands. At the same time, they observe that the industry's brand products
can partly counterbalance the retailers' power. Retailers are dependent on brand products,
because different brands are usually included in the product range. Despite the growing
popularity of private labels, nowadays it still remains important for retail chains to retain at
least a few well-known A-brand products on their shelves. It is important to attract the
customer with these brands: firstly, because A-brands are usually heavily promoted through a
wide range of media, resulting in customer demand; and, secondly, because customers
appreciate freedom of choice, and like to have a broad selection on the shelves.
Dairy analyst Kingmans (1999c) puts this assumed power of the retailers over the processing
industry in another perspective. He states that in the Netherlands FCDF and CM together
process 85% of the milk supply. Although AH is much larger in terms of turnover - its parent
company Ahold belongs to the world's top food retailers - the Dutch market share in food is
not more than 28%. In other words, the two largest producers have 85% of the market and
have to deal with four purchasing alliances, which together cover 91%> of the Dutch market.
Therefore, it can be concluded that the actual balance of power within the Dutch dairy chain is
not perfectly clear.
Finally, growing cooperation between the dairy industry and the food retailers can be
observed. An example of such cooperation in the Netherlands is the joint strategy of retailer
Schuitema (C-1000, Spar) and dairy producer CM. Schuitema uses 'Efficient Consumer
Response' (ECR) as a way to optimize delivery frequency and stocks and keep costs low.
Both retailer and manufacturer had their requirements regarding the dairy product range. New
agreements concerning private label supply, extra shelf space for high margin products, and
delivery frequency have apparently resulted in higher returns for both parties (Krijger et al.,
1997).
4.2.4 Organic dairy products
One relatively small but relevant development in the whole dairy chain deserves special
attention: the growing supply of and demand for organic dairy products and the effectof this
on the Dutch dairy industry. Organic dairy farming can be characterized as follows (Sliitter,
1998: 153):
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Mechanical weeding
The use of organic manure, and clover and grasslands for nitrogen provision
The limited use of concentrates, which have to be at least 60% organic
Allowing medicines, but under the provision of a double waiting time before administering
them in the event of disease
No standard penicillin use, contrary to regular dairy farming.

It is striking that in most general studies on the dairy sector, in both a national anc
international perspective, relatively little attention has been given to organic dairy products
This can be explained by the small market share of such products - 3% in 1999 in the
Netherlands (Financieele Dagblad, 10-3-1999). At the same time, considering the current
market developments in both the Netherlands and other EU countries, organic dairy products
deserve more attention. In Denmark for example, organic dairy products have gained a market
share of 15% in only a few years. But also in the Netherlands, the market for organic dain
products is changing rapidly. In 1997, organic dairy products had a market share of 0.8% and
120 organic farmers produced 33 million kg of milk, which was processed by 28 small to ven
small (farm-level) processors. Of these 33 million kg, 6 1 % was sold in the Netherlands and
39% abroad (Sliitter, 1998). The growth percentages of over 100% in recent years are
expected to continue over the coming years. One of the reasons for this growth is the
successful introduction of organic dairy products by AH, the leading Dutch retailer. At the
same time, the small health food stores have benefitted from this growing consumer interest
generated by supermarkets, and have experienced a general growth of 5% over the last three
years (Financieele Dagblad, 10-3-1999). The recent increasing concern about the supply chain
as a result of food scandals, such as the BSE crisis, only reinforces this growth of the market
share of organic food in general. All these developments show that large-scale dail;
distribution and sale of organic dairy products is possible, contrary to their exclusive
distribution by health food stores in the past. Tempted by this prospect of large scale
distribution, but also by higher milk prices for organic dairy products, subsidy regulations for
switching to organic farming, the deteriorating image of traditional dairy farming, and
favorable market studies, more and more regular dairy farmers are moving towards organic
dairy fanning. Tightening environmental regulation has stimulated this change as well.
The large Dutch dairy processors have anticipated these market developments by taking over
organic dairy processors. In 1998, CM took over organic processor De Zwaluw and later that
year De Vereeniging. In the same year, FCDF took a 30% participation in the new organic
dairy firm Friese Ecologische Zuivel. Due to these takeovers and participations, a good
distribution network for organic dairy products has been created. Until recently, the absence
of such a network was one of the most serious deficiencies of organic processors. In this way,
the infrastructural framework for the faster growth of the market share of organic dain
products is becoming established.

4.3 Ownership structure: cooperatives versus private firms
The crucial dichotomy in the European dairy industry is between private firms and
cooperatives. There are probably still about 3,000 dairy cooperatives in Europe - about half of
all dairy firms (Bessey & Wilson, 1998). The market share of the cooperatives in most El
countries tends to be around 60-70%; in the Netherlands, this share is almost 90°o
Cooperatives have probably survived longer in dairying because of the perishability of the
product, and the necessity to guarantee a market for the product every day. According to
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Bessey & Wilson (1998), the question is often asked whether the cooperative sector is
declining compared with the private sector, particularly as the traditional strength of many
cooperatives has been with large-scale commodity products rather than with innovative
branded and heavily marketed consumer products. They conclude that in many countries
cooperatives are indeed on the defensive; and that cooperatives are rarely winning and often
losing markets and brand shares when compared with private processors. The successful
cooperatives, however, are the ones that are consolidating, and expanding, and are prepared to
make concessions to the traditional cooperative system.
To put this debate into perspective, it is necessary to understand the difference between dairy
cooperatives and private firms. Zwanenberg (1997) gives a thorough insight into the
characteristics, functioning, advantages and drawbacks of dairy cooperatives in his study
'European Dairy Cooperatives, Developing New Strategies". He puts the daily practice of
contemporary dairy cooperatives in a theoretical framework, whereby he succeeds in showing
their complex and sometimes conflicting interests. Table 4.3 summarizes the main
characteristics of dairy cooperatives versus private firms.
The main objective of private firms is to satisfy the shareholders by maximizing their return
on investment (ROI) and profits. Dairy cooperatives have actually the same main objective of
satisfying shareholders. In this case, however, the shareholders are the member-farmers.
Besides maximizing their ROI, their satisfaction consists of the guarantee of a constant milk
outlet and the maximization of the milk price paid by the cooperative. The main difference is
the absence of the objective of profit maximization in the case of cooperatives. The term
'profit' is confusing in a cooperative environment and should therefore, according to

Table 4.3: Characteristics of dairy cooperatives and private dairy firms

Objective

Private dairy firm

Dairy cooperative

Satisfying the shareholders:
Maximizing profits
Maximizing ROl shareholders

Satisfying member-farmers:
• Guarantee a constant milk outlet
• Maximizing milk price
• Maximize ROI member-farmers

.
•
Ownership structure

•

Investors/private

•

Member-farmers

Capital structure

•

Equity

•
•
•

Permanent capital
Risk-bearing capital
Guarantee capital

Financing of investments

m

Issuing new shares
Bank loan

•
•

Member capital
Bank loan

Decision-making process

•
•

Internal

•

Members

Business performance
analysis

•
•

Profits
ROl of the processing firm
Solvency

.

Rentability as an indicator for profit
performance
ROI of the member-farmers
Solvency: permanent, risk-bearing
and guarantee capital
Milk price

•
•
ROI - return on investment.
Source: Partly based on Zwanenberg, 1997.
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Zwanenberg (1997), not be used in the original (private firm) meaning, nor in annual reports
of cooperatives, nor in analyzing dairy cooperatives, nor in comparing (dairy) cooperatives
with private firms. As an alternative, the term 'performance value' will be used in the contes
of cooperatives. Nevertheless, the 'changing cooperatives' of today are increasingly adopting
the objectives of private firms and, in doing that, also using concepts such as profits.
According to the theory of cooperatives, the traditional objectives of cooperatives can be
explained by transaction costs theory (Zwanenberg, 1997). Just as in any other business, two
principles remain at the forefront of the dairy farm business: continuity and returns on
invested capital. To ensure good returns, low costs, high yields and a good balance of capital
are needed. The transaction-specific investments, various uncertainties and the high frequenc;
of the production and sales of milk make the continuity of the business a constant source of
concern. Therefore, serving the member-farmers means that, on the one hand, the milkprocessing firm must be able to guarantee the member-farmers the continuous processing of
milk. On the other hand, it means that the processing firm aims to pay the highest possible
milk-price to the farmers, both now and in the future. The fact that the dairy farm businesses
would not benefit from the total plunder of the cooperative milk-processing firms, means that
the part of the money available for the payment of milk-money must be kept as risk-bearine
capital and not automatically paid out in full. The level of investments, on the one hand, and
the balance between additions to risk-bearing capital and milk-money paid out, on the other.
must be determined by the members of the cooperative through its internal decision-making
structures. It is in their own interest to make the processing firm financially sound. This is
actually the same distribution question as is dealt with at shareholder meetings of private
firms. The first aim of the processing firm is to make sure that after the financial year has
been closed, there is as large an amount as possible left for the use of the members.
Subsequently, the members decide how the performance value achieved is divided between
milk-money and reserves.
The capital structure of private firms is based on equity. Whereas equity in privately-owned
firms includes voting power, permanency, risk-bearing and credit-worthiness, in dam
cooperatives at least three capital terms are needed to include all these aspects of the
cooperative capital structure: permanent capital, risk-bearing capital and guarantee capital In
private firms, investments are financed by either issuing new shares or a bank loan, or a
combination of these two sources of financing. In a cooperative, bank loans are also a means
to finance investments. The other way of financing is the attraction of member capital, which
is comparable with issuing shares, though not public ones. However, in the 'changing
cooperative', financing on the public capital market by issuing shares is becoming more
common.
In private firms, the decision-making process is internal, whereas the decision-making process
of cooperatives is at the level of the member-farmers. However, in the 'changing cooperative',
the decision power of member-farmers is declining. Finally, the business performance
analysis of cooperatives is rather complex compared with that of private firms, for which
profits, ROI and solvency are the main indicators. Zwanenberg (1997) discerns four business
performance indicators for dairy cooperatives: rentability; ROI of the member-fanners:
solvency; and, the milk price. The term 'rentability' is introduced to estimate the profitperformance of cooperatives, in order to express the essential difference from the term

For more details about the cooperative concepts of capital structure, see Zwanenberg (1997): 95-
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'profitability' as used in private firms.1" Similar to private firms, for cooperatives 'solvency'
refers to the capital structure of a firm. In the case of a cooperative, that is to permanent
capital, risk-bearing capital and guarantee capital. In the 'changing cooperative', the business
performance indicators of private firms are increasingly used.
Ownership structure is one of the independent sector-specific variables of the research model
introduced in Chapter 3, which is assumed to be related to an organization's environmental
performance. However, this relation is highly sector-specific and was therefore not
extensively discussed in Chapter 3, which had only a general focus. Given the characteristics
of both types of ownership structure shown in Table 4.3, a different relation can be expected
in the case of the Dutch dairy industry.
Contrary to private dairy firms, the main objectives of dairy cooperatives are highly memberfarmer-oriented, which can frustrate a firm's environmental performance. The aim of milk
price maximization represents a direct opposite interest against the reservation of risk-bearing
capital, which can be used, inter alia, for environmental investments. It can therefore be
argued that the financing of environmental investments, which will often be long-term
investments, faces more difficulties in cooperatives than in investor-owned firms. Tnis
proposition is supported by the fact that, in general, the financing of large investments or
acquisitions in cooperatives is far more difficult than in investor-owned firms, as cooperatives
can not issue new equity. The decision structure of cooperatives can also support this
proposition as well, as the member-farmers together make investment decisions, in contrast to
private firms where senior management takes such decisions and is only afterwards held
accountable by the shareholders.
The objective of a guaranteed constant milk outlet can also frustrate a firm's environmental
perfomiance. The guaranteed constant milk outlet forces the dairy cooperative to continue
focusing on high milk content products. The market, however, dictates that only products with
a higher added value will survive in an increasingly competitive environment, in other words,
that a differentiation strategy should be followed, as discussed in Chapter 3 (Section 3.10, and
see also Section 4.9 below). Products with a higher added value are characterized by a lower
milk content, which results in a lower quantity of processed milk. Many of the private dairy
firms, especially the dairy divisions of large multinationals, follow this differentiation
strategy. This strategy results in a reduction of the milk demand of these firms.
At the same time, it can be argued that environmental investments will benefit farmers, as by
taking environmental actions they hope to avoid the strengthening of environmental
regulation in the future. Besides this long-term incentive for farmers' environmental
management, it is likely that fanners will benefit financially from environmental
management. Energy reduction, for example, can result in cost savings.The analysis of the
actual relationship in the Dutch dairy industry will be discussed in Chapter 7.

'Rentability' of a dairy cooperative = addition to reserves + part of the milk paid out. For more details on the
background and calculation of this 'rentability', see Zwanenberg (1997): 94-95.
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4.4 European and global agricultural policy
The Dutch dairy industry is strongly subject to international and particularly European policy.
such as the Common Agricultural Policy and the common dairy policy of the EU and the
WTO (previously GATT).
The Common Agricultural Policy: the quota regime
The Common Agricultural Policy (CAP) of the European Union has played an important role
in the development of the European dairy sector. Market and price policies for the dairy sector I
aim at providing the farmers with a 'reasonable' income. CAP, as far as the dairy sector is
concerned, includes the following rules: for each year the European Union establishes
national milk quotas and a target price for milk. If the actual prices for dairy products in the
EU drop below a certain guaranteed minimum level (known as the intervention price), the
surpluses in butter and skimmed milk powder supplies can be offered to the EU for
intervention. In this way, the producer price for milk is kept at a perceived reasonable level
At the border of the European Union, subsidies are granted to bridge the difference between
the internal price and the world market price. The levies on imports are also set at such a level i
that they bridge the difference between the world market price and the internal price.
In the framework of the common dairy policy, the EU introduced a milk quota system in 1984.
because of an escalating crisis resulting from rapidly rising milk production, mounting butter
and skimmed milk powder (SMP) surpluses and escalating costs (Bessey & Wilson, 1998)
The system was originally introduced for a period of five years, but was extended until March
2000 with a number of permanent and temporary quota cuts, and some quota increases. The
Netherlands was hit relatively hard with a total reduction of 15% (compared with the average
of 10 to 12%). Currently, Europe's five largest dairy producing countries - Germany, France.
the UK, the Netherlands and Italy - have 75% of the total EU milk quota, of which the
Netherlands has 9%. To be effective - i.e. limiting milk production in each country - the milk
quota regime successfully enforced an excess production, deterrent penalty on milk producers
in the form of 'the super-levy'. The reductions in milk production have caused over-capacity
problems in the European dairy industry, which in turn has resulted in intensified competition
on the raw milk market.
Milk quotas have removed one of the main reasons for structural change within the processing
sector - the need to cope with rising output. On the one hand, the volume and location of milk
supply in the EU is largely static because of the quota system. On the other hand, the farm
size and structure have changed enormously during the last decade. According to Bessey &
Wilson (1998), these changes have, however, had only a small effect on the processing
industry. These changes have facilitated more efficient milk collection, milk testing and
administration, and they may have affected the number of members that a cooperative has.
They have little or no effect on the processing operation, its size or location, or on the
products that the processor makes.
GATT-WTO
The Uruguay Round of the General Agreement on Tariffs and Trade (GATT), the precursor of
the current WTO, included agricultural products for the first time in 1993. Box 4.1 shows the
four main headings under which the WTO dairy agreement intended to reform the various
support regimes: market access; export subsidies; domestic support; and, health and sanitary
restrictions.
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Box 4.1: Current WTO dairy agreement
. Market access:
Border protection measures must be converted to tariffs and a reduction in those tariffs by an
average of 36%, based on the difference between average 1986-1988 internal prices and world
market prices;
Minimum market access of 3% of 1986-1988 consumption, rising to 5% by July 2001.
• Export subsidies:
Export subsidy outlay to be reduced by 36% and subsidized volume by 21% per product or group
of products. Reference period: 1986-1990. The reduction must be achieved by July 2001.
. Domestic support:
Domestic support levels to be reduced by 20% compared with the average level of the period 19861988. The reduction must be achieved by July 2001;
Green Box: all decoupled domestic support is exempted from the agreement;
Blue Box: direct payments linked to product-limiting programs are exempted from the agreement.
• Health & sanitary restrictions to be subject to scientific criteria.
Source: Baas et al„ 1998:46.

Intervention by buying butter and SMP became controversial in the 1980s, with fierce public
opposition to the 'milk lakes' and 'butter mountains', and was deliberately phased down in
the 1990s to be replaced by large domestic subsidy schemes. However, this new policy was
unable to cope with the sharp fall in world demand and prices for SMP in 1998. Therefore,
big EU SMP surpluses reappeared. Protection against imports and subsidy schemes of exports
were both significantly reduced by the GATT Uruguay Agreement. In 1996 the European
Commission in Brussels had already advised the dairy producers to curb their big increases in
cheese production in view of the problem with export subsidies. However, the growth
continued until the collapse of dairy exports to the former Soviet Union in the end of 1998. In
a desperate attempt to protect cheese prices, FCDF unilaterally decreased its cheese
production, but this gap was immediately filled by the other Dutch and German cheese
producers.
According to a Rabobank study on the world dairy market (Baas et al., 1998), the following
consequences can be expected for the EU dairy sector as a result of world trade liberalization:
. Dairy farming: fewer farms, larger herds, higher yields. This process can already be
observed, especially in the Netherlands.
• Milk processing: restructuring, improved efficiency, resulting in the huge concentration
wave in the European dairy industry (see Section 4.7).
• Product portfolio: more fresh products, special consumer goods and food ingredients.
• Imports: more imports of SMP, butter and cheese.
• Exports: fewer exports.
• Role of government: lower intervention price, protection of rural areas, high compensation
payments.
During the EU agricultural summit at the beginning of 1999, agricultural reforms were
postponed till 2003, which jeopardizes the WTO agreement of reducing subsidized
agricultural exports. A possible solution mentioned is to abolish agricultural subsidies in
exchange for income support for the farmers. This latter support regulation should then be
kept out of the WTO agreement. The US, in particular, complains about these plans.
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4.5 The Dutch dairy sector in a European and global perspective
In this section, developments in the production, the processing and trade of milk products in
European and global context, will be discussed.
Developments in the world production of milk13
During the 1980s, the world production of milk increased by around 11%, only lo I
subsequently decrease in the early 1990s, mainly due to decreases in production in Central
Europe and the former Soviet Union as a result of the changes in 1990. Since the beginning of
the 1980s, milk output in most Western countries has been more or less static, and has even I
declined slightly. This was the result of the introduction of linking farm income-support to |
supply controls by governments in many countries, after the European Union introduced a
milk production quota system in 1984. Subsequently, the quota was reduced a number of
times, which led to a 6% lower milk production in 1992 compared with 1980. In 1993, the
European Union was the largest producer (24.4%), followed by the former Soviet Union
(18.2%) and North America (16.6%). The Netherlands accounts for 2.4% of the world's milk |
production, ranking tenth on the world market. Total world cow's milk production in 1997
was 467 million tonnes.
The concentration of world milk production is rather high and is still intensifying. In 1993,
more than 50% of the world's milk production originated from seven countries: the US.
Russia, India, Germany, France, Ukraine and Brazil. Within Europe the concentration is high
as well. In 1993, Europe's top-5 milk producing countries - Germany, France, the United
Kingdom, the Netherlands and Poland - were responsible for 59% of total European
production.
Processing industry
The milk-processing industry includes both very small local firms and huge internationall;
operating firms. In general, in Europe, the US, Japan and New Zealand, the industry i^> vet;
concentrated. In 1998, four of the world's 25 largest milk-processing firms were Dutch, ot
which two - FCDF and CM - were part of the top-10. Sixteen of the world top-25 are
European-based firms (Baas et al., 1998). In Europe, 136 dairy firms process more than 1O0
million liters of milk a year, and together they account for some 85% of European milk
processing (Bessey & Wilson, 1998). In the Netherlands, the two main processors, FCDF and
CM, alone account for 85% of Dutch processing (Kingmans, 1999c). Firms processing over
100 million liters a year process 96% of the Dutch dairy supply (Bessey & Wilson, 1998). In
the EU, the Netherlands are the fourth largest cheese makers, the third largest producer ot
butter, the second largest producer of whole milk powder (WMP), and the second largest
producer of whey powder (Bessey &Wilson, 1998). Table 4.4 shows the main features of
Europe's top-10 milk processors and all the Dutch firms that process over 100 million liters.
The dairy turnover of the firms is not included in this overview, as these figures are often not
individually specialized by the firms. However, for some of the Dutch firms thesefiguresare
available (see Table 4.1 ).
The Dutch dairy industry is relatively concentrated; it has fewer and larger dairy enterprises
than the other EU countries. In 1994, the 19 Dutch dairy enterprises (of the 6,000 in the EU)
handled near 10% of the EU milk supply. The Netherlands has by far the highest average milk
intake per enterprise: 552,4000 tonnes compared with the EU-15 average of 18,600 tonnes
The figures used in this paragraph are based on Baas et al., 1998.
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Table 4.4: Europe's major milk processors
Ownership
structure

Ranking
'98

1
2
3
4
5
6
7
8
9
10
60
71
75
92
129
130

Country of
origin

•96

1.

/

2.
4.
3.

/
5.
7.
9.
8.
45.
90.
75.
87.

**
**

Besnier
Friesland Coberco
Campina Melkunie
Bongrain/CLE
MD Foods
Avonmore Waterford
Nestlé
Sodiaal
Danone
Aria
Wessanen
DOC
Unilever
Cono
De Kievit
Numico

P
C
C
P

c

C/P
p

c
p

c
p

c
p

c
p
p

France
Netherlands
Netherlands
France
Denmark
Ireland
Switzerland
France
France
Sweden
Netherlands
Netherlands
Netherlands/UK
Netherlands
Netherlands
Netherlands

Milk
purchases
(million
lit/yr)
6,540
5,900
4,700
3,700
3,320
3,270
2,900
2,650
2,150
2,120
380
310
300
210
110
110

Foreij; n processing
numhi r of co untries
W.
Eur.

E.
Eur.

NonEur.

3
3
4
6
1
17
2
4
6
1

2
1
2
3

1
9
1
7
4
30
1
1
7

7
1
2
?

1

*•

80*

-»

* Division over countries not available.
** Not ranked in Bessey & Wilson's 1996 study.
/ new in business.
P: private firm.
C: cooperative.
Source: Bessey & Wilson: 33-34.

(Bessey & Wilson, 1998). The Netherlands also deviates from other European countries with
regard to the average scale of dairy enterprises. In all the different sub-sectors - liquid milk,
butter, cheese, condensed milk and powder - the Netherlands has by far the largest average
production scale per enterprise. Compared with the mega-plants in Australia and New
Zealand, however, the Dutch average production scale per enterprise is relatively small.
Bessey & Wilson (1998) note that, although the EU remains the biggest supplier of dairy
products to the world market, its dominance is gradually declining. If 1997 EU world market
shares are compared with those for 1992-93, the position has deteriorated in every major
market sector. The major concern is that this 'slippage' has been greater in the product sectors
that have been of growing importance, such as cheese, where the EU share is down from 52%
to 43%, whole milk powder down from 55% to 50% and condensed milk down from 78% to
67%. Bessey & Wilson (1998) also note that the EU is perhaps being relegated to the position
of low value added supplier of dairy commodities to the world market, while others 'take the
cream'. As a reaction to these developments, some clear strategy shifts towards a focus on
'added-value products' and brands can recently be observed in the European dairy industry.
According to Bessey & Wilson (1998), the reasons for the loss of world market share for the
EU are twofold:
• The self-imposed ossification of EU milk output through the milk quota system (see
Section 4.4), which essentially prevents growth.
• The restrictions accepted by the EU under the GATT Uruguay Round Trade Agreement on
the volume of subsidized exports and the total amount of subsidy expenditure.
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European and Dutch position in world dairy trade
The Netherlands are proportionally the largest EU dairy exporter with a self-sufficiency rate
of 175%. The available trade figures date from 1992. At that time, only 7% its total milk
production was traded on the world market. This figure does not include intra-EU trade.
which accounts for a further 4% (Baas et al., 1998). These low percentages are directly related
to the perishability of fresh milk products, which form a large part of total milk processing
The European Union is the most important dairy exporting area in the world. In 1992.
European Union exports amounted 35.7 million tonnes, of which 60% was trade within the
EU. The internal EU-imports market represents a yearly value of almost 12 billion ECL
(average 1992-94 for EU-12). There are hardly any imports from third countries (Kelholt.
1996). The Netherlands is responsible for a relatively high share of the extra-EU trade: 26%
of the 13.3 million tonnes compared with a 10% share in total EU processing. The major
buyers of EU dairy products are Asia, Saudi Arabia, Iran and Japan. Cheese is becoming
increasingly important in the Dutch and EU exports to third countries, at the expense of semiprocessed products, such as butter (Kelholt, 1996). Due to the economic crisis in the former
Soviet Union, EU exports, especially of cheese and butter, ceased, which had a major impact
on the Dutch cheese exports. However, for most of the individual dairy products, the
Netherlands still have a first or second position within the total EU exports. For butter, whole
milk powder, and condensed and evaporated milk, the Netherlands is the largest extra-EU
exporter.

4.6 Price developments on the world market
The situation on the market for dairy products has changed in the past decades and is still in a
considerable state of flux due to changes in its environment (meaning the non-natural
environment). The gradual trade liberalization agreed upon in the framework of the
GATT/WTO, the quota system enforced by EU dairy regulation forcing a gradual decrease in
milk production, and changes in the consumer market, such as the growing demand for
organic dairy products, have already been discussed in previous sections. In this section,
relevant changes on the world market will be discussed.
Theoretically, the expectation was that world dairy prices would start to rise as a result of the
implementation of the GATT Uruguay Round agreement. However, the price pattern was
unstable, as is shown in Table 4.5.
Clearly, factors other than GATT have been at work on world dairy markets since 1995.
Bessey & Wilson (1998: 16) identify four main factors:
. The continued strength of the EU market. The political situation in Europe changed
dramatically in the early and mid-1990s. With the collapse of communism, economic
policies changed in Eastern Europe. In addition, Sweden, Finland and Austria entered the
EU. As far as the EU dairy industry is concerned, these developments provided an
opportunity for increasing exports.
The irregular but major import of dairy products into Russia and other former communist
countries. Russia's domestic dairy industry has shrunk by more than one-third since 1990.
and the country became dependent on the import of a wide range of dairy products
including butter, cheese, condensed milk and fresh milk products. European countries have
been the most important suppliers. As a result of the instability of the rouble since the
summer of 1998, accompanied by deep-seated economic and political problems, consumer
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Table 4.5: World market prices (US $/t FOB Europe)

Butter
SMP
WMP

1993

1994

1995

1996

1997

1998*

1,403
1,526
1,524

1,294
1,489
1,544

2,246
2,077
2,107

1,877
1,838
1,936

1,911
1,676
1,897

1,932
1,446
1,688

* 1998, January to September.
FOB: free on board; export price at port of dispatch.
SMP: skimmed milk powder.
WMP: whole milk powder.
Source: Bessey & Wilson, 1998: 16.

prices have risen spectacularly, which has resulted in a dramatic fall of Russias import
volumes, which were even reduced to zero by the beginning of 2000.
. The growth of output and exports from Australia and New Zealand and their combined
expansion of the world market share (at the expense of the EU).
. The economic crisis in 1998 in Asia and currency problems in Latin America. The collapse
of confidence in currencies in Asian countries, such as Thailand, Malaysia, Indonesia and
South Korea, and the prolonged economic and political problems in Japan, in combination
with the weakness of the Japanese Yen, have pushed up import prices for dairy products
for local consumers just at the time when economic problems were depressing incomes and
creating job uncertainty. These Asian markets had assumed a major position in the world
markets for dairy products in recent years: Japan for cheese, and the others for milk and
whey powder in particular. Especially Australia and New Zealand have been hit by these
cuts in the demand for dairy products, as these countries originally developed the potential
of the Pacific Rim Market and were the main local suppliers.
These developments also affected the Dutch milk price. After having risen for two years, the
average milk price in 1999 was around 10% lower than it was in 1998. Besides the factors
mentioned above, the collapse of the dairy market in the Netherlands was also exacerbated by
the dioxin crisis in 1999. In the summer of 1999, dioxins were found in poultry feed in
Belgium. The authorities and consumers concluded that Dutch dairy products were also
unsafe, which resulted in a temporary ban on Dutch dairy products in over 15 countries. Some
of the consumer shifts created by the tumult are irreversible according to FCDF's CEO
Olijslager (Financieele Dagblad, 14-7-1999).
For the Dutch dairy industry, the continued strength of the EU market resulted in intensified
competition with dairy industries in the central and Eastern European countries, and
especially with those in the Scandinavian countries. Furthermore, economic and political
problems in the former Soviet Union hit the Dutch cheese producers severely. Cheap German
bulk cheese, which had formerly been exported to Russia, was dumped on the European
market. These developments resulted in a downward price pressure. The activities of CM and
FCDF in the former Soviet Union were also hit by this crisis. However, this had a relatively
smaller effect, as the whole financial chain was in roubles and only profits were influenced by
the devaluation of the rouble.
For the Netherlands, the decrease in the world demand for cheese resulted in a production
shift to butter and powder to fill the resulting overcapacity. The market could not handle this
increased supply, and this resulted in prices dropping to the intervention level and
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subsequently staying there for months. Only in the middle of 1999 did the powder, butter anc
cheese prices slightly recover, but too little to restore the milk price. The financial economic
crisis in Asia particularly hit the Dutch cooperative FCDF as 16% of its business was located
in this region of the world. In addition, in 1999 Australia and New Zealand put 24% more
'cheap' milk powder on the world market than in 1998, which makes them a more formidable
competitor for the EU. In 1999, analysts expected that only if the former Soviet Union weretc
restart their import of dairy products in a major way could an increase of milk prices be
expected, though they consider that this is very unlikely to happen (Kingmans, 1999dl
However, in the first half of 2000, prices and sales of dairy products - especially of butte:
milk powder and cheese - increased compared with 1999. Direct causes were a more
expensive dollar, substantial increase of imports by the oil exporting countries and a decrease
in the Dutch milk supply of 2% compared with 1999 (NRC Handelsblad, 20-6-2000).

4.7 Scaling-up and internationalization
Over the past decade, a wave of mergers and acquisitions has taken place in the world dain
industry. In Europe, this concentration process has been greater to date, as 80% of all mergers
and acquisition activities between 1995 and 1997 took place in Europe (Baas et al., 1998).
The number of dairy enterprises decreased by 5% between 1988 and 1994 in the EU. In the
second half of the 1990s, even more takeover and merger activity among European dain
firms and their international subsidiaries took place, more than in any previous period in
history. However, according to Wilson (Kingmans, 1999a), the European dairy industry is
only at the beginning of a large wave of mergers and acquisitions. With the exception of the
Netherlands and the Scandinavian countries, this process of concentration is still in its
infancy. Much of the merger and acquisition activity up to now has been among cooperatives
Between 1996 and 1998, over 150 mergers, bankruptcies, takeovers and acquisitions took
place, of which 23 occurred in the Netherlands, where between 1988 and 1999 there wasal
55% decline in the number of dairy processing firms, from 33 to 15 firms (Bessey & Wilson, I
1998). The largest and most spectacular merger in Europe was the 1998 merger between the
two Dutch major cooperatives: Friesland Dairy Foods and Coberco, and two smaller merger
partners: De Zuid Oost Hoek and De Twee Provinciën. The new organization, FCDF is the
largest dairy producer of the Netherlands and the second in Europe. This recent merger also
resulted in a national market share of 85% for the two largest dairy firms, FCDF and CM.
The general cause for this process of concentration and internationalization is the growing
pressure on the European dairy industry, which results from the developments described in the
previous sections. It is remarkable that these mergers and acquisitions mainly took place in
the cooperative sector, rather than in the private sector. There are numerous examples of
cooperatives in financial difficulties in Europe. According to Bessey & Wilson (1998), it is
perhaps in the nature of their type of business that cooperatives are always under pressure to
pay higher milk prices than market returns justify. Thereby, they risk depriving themselves of
sufficient funding to re-invest, to diversify, to acquire new businesses or generally to develop
their businesses. However, the dairy cooperatives in the Netherlands are relatively sound.
because of their changing strategies towards market orientation, expansion and diversification,
and new sources of capital. Bessey & Wilson (1998) expect that the traditional cooperati«
influence and market share will diminish in the next decade. They regard the wave of mergas
and acquisitions in the European dairy industry between 1996 and 1998 as a major step
towards industry consolidation. Perhaps the need for rationalization is more pressing amont"
the cooperatives, as in many countries they have lagged behind in this process.
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Bessey & Wilson (1998:32) distinguish six other pressures or circumstances which are
probably driving the concentration and internationalization process in the European dairy
industry in general, and among dairy cooperatives in particular:
. With the reform of the CAP, accompanied by the gradual move towards trade liberalization
under GATT/WTO, competition has intensified. The ability to survive may be linked to
size and many cooperatives are traditionally smaller.
. The EU milk quota system has now operated for over 15 years. It has ossified milk
supplies and has made it extremely difficult for efficient dairy business to grow without
entering into mergers and acquisitions. Cooperatives have probably been slower to realize
this than firms in the private sector and are now seeking to address the problem.
. Cooperatives are increasingly recognizing the need to operate internationally and to exploit
other markets within the EU, particularly when their own domestic market is under
pressure by competitors from neighboring countries. One route to achieve this
internationalization is to seek partners or acquisitions in other EU countries, such as the
strategy of CM to take over German dairy firms.
• With the expected end of EU export subsidies, international sourcing of cheaper milk
seems to be necessary to stay in business. In the EU, such activities have mainly been
limited to the private sector, although the two main Dutch cooperatives: CM and FCDF,
are a positive exception with, respectively, 13% and 25% of their operations outside
Europe.
. The imbalance of power between the European dairy industry and retailers (whose
concentration sharply increased in the last decade) has resulted in an urge for the industry
to expand. In the Netherlands, however, this power imbalance is not so great as in other
European countries. Wilson (Kingmans, 1999a) claims that the reason for the concentration
process in the Netherlands is not in fact the ever-growing size and power of the retail
sector, as is often stated (Krijger et al., 1997; and Zwanenberg, 1998). The reason is rather
the primary aim for production at lower costs and with greater efficiency.
• Finally, due to the constant pressure on the prices and margins of dairy products, the option
of adding value to the product range becomes very attractive. This requires investments in
R&D, new product development, market research, and, for consumer products, branding
and marketing. For these investments a minimal critical mass is required, which means a
growth in firm size.
The main questions are: How can new sources of capital be obtained to fund expansions and
acquisitions? And, how are the questions of ownership and accountability then resolved?
Outside capital normally raises the management dilemma of whether priority should be given
to high milk prices or to returns to shareholders. Bessey & Wilson (1998: 31) state "that there
is no simple answer to this but some examples show that many farmers will value a thriving
expanding business where they hold shares which have a rising market price and which they
are free to sell if they wish. If share values rise alongside a competitive milk price, then the
farmer shareholder will feel that he has the best of both worlds". Despite theoretical
drawbacks of ever-growing dairy cooperatives, such as the increasing distance between
factory and farmer as a result of which most farmers miss the total overview of what is
happening in their cooperative, it is not expected that the cooperative organizational structure
m the dairy industry has come to an end. Especially cooperatives in the Netherlands and
Scandinavia have proved to be able to grow on the basis of the financing of farmers in
combination with a sound milk price.
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4.8 Brief profiles of the main Dutch dairy processors
To complete the picture of the developments in the Dutch dairy industry, in this section wi
will briefly describe the dairy enterprises operating in the Netherlands (see Table 4.1) that an
involved in the empirical study. The description will be in order of size (in tonnes of mill
processed): FCDF which currently includes De Kievit; CM which currently includes De
Vereeniging; Nestlé; Wessanen; Cono; Swenty; Yakult; Friese Ecologische Zuivel; and
Hooidammer.
4.8.1

Friesland Coberco Dairy Foods14

Friesland Coberco Dairy Foods (FCDF) formally came into being on 28 December, 1997 will
the mega-merger of the two major cooperatives: Friesland Dairy Foods and Coberco, and two
smaller but significant cheese making cooperatives: Twee Provinciën and Zuid Oost Hoek. Ir.
the Netherlands, the new group controlled 56% of the total milk supply in 1998, representin«
around 5,900 million kg from nearly 16,000 dairy fanners, and some 60% of all cheese
manufacture (400,000 tonnes). In the summer of 1998, it took a 30% share in the new organic
factory Friese Ecologische Zuivel (FEZ). In addition, in 1999 the food ingredient processoi
Zuivelfabriek de Kievit was taken over from the Hoogtweg Group in exchange for some of
the trading activities of FCDF. The group is highly internationalized, with 88 factories
worldwide, half of their 16,000 employees and two-thirds of their Dfl 9 billion turnovei
situated outside the Netherlands, and with major interests in Africa, South-East Asia and
South America. Table 4.6 shows an overview of the activities of FCDF.
In 1998, FCDF lagged behind the other cooperatives in its financial performance. As aresuli
of the creation of this new cooperative - 25% of its activities take place outside Europe, of
which 64% are in Asia - FCDF was very vulnerable to the economic crisis in Asia. In
addition, the low performing butter and milk powder production of the former Coberco was
another reason for this lower financial performance. After the merger, a rationalization
process started in which six Dutch cheese factories were nominated for closure between July
1999 and July 2000. FCDF gave up the main cooperative principle of milk price
maximization. Profit making is nowadays the main objective. In this respect, milk is viewed
as a natural resource, to which a price in accordance with the market applies. This markel
milk price is calculated on the basis of the milk prices of five large European dairy firms,
among which is CM (Siemes, 1999a). Friesland Coberco's strategy is currently concentrated
on brands, especially in the cheese sector, which is not easy due to its previous concentration
on bulk production. The failed strategy of limited cheese production of Friesland Coberco in
1999 in order to keep up cheese prices exemplifies this difficulty (Kingmans, 1999a). Because
of the recent creation of FCDF, some information on the background of the four merge:
partners will be given below.

14

The figures of this sub-section arc based on Bessey & Wilson, 1998: 140; 1997 Pro forma Annual Rep*
Friesland Coberco Dairy Foods Holding N.V; Jaaroverzicht 1997 Zuivelcoöperatie, Coberco UA, 1998; and.
Hockman, 1997.
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Fable 4.6: Summary of FCDF's activities during 1997
Turnover
(Dfl million)
Group turnover,
of which
Netherlands
Other Europe
Outside Europe

Dutch milk supplies
•mployces worldwide
imployees in the Netherlands
'lants worldwide
'lams in the Netherlands

9,000*
3,000
3,500
2,500

%of
total
100
33
39
28

Group
Cheese
Long-life products
Fresh products
Fruit juices
Industrial
Whey
Butter
Milk powders
Overseas
Total

Turnover
(Dfl million)

% of total

3,200
1,290
670
270
540
470
590
410
1,500
8,940

35.8
14.4
7.5
3.0
6.0
5.3
6.6
4.6
16.8
100,0

5,900 million kg
12,017
5,600
88
36

* Round figure.
Source: Bessey & Wilson, 1998: 140; 1997 Pro forma Annual Report Friesland Coberco Dairy Foods Holding
N.V; Jaaroverzicht 1997 Zuivelcoöperatie Coberco UA, 1998; Hoekman, 1997.

Coberco
Before the merger, Coberco was the second largest dairy cooperative in the Netherlands. In
1997, with some 9,600 member-farmers and 2,480 employees (out of a total of 3,065
worldwide) Coberco processed about 2,600 million kg milk in the Netherlands in 31
production plants and 330 million kg in Belgium, and had a turnover of Dfl 3,846 million.
The cooperative was created as a result of a number of mergers in 1965. In the early 1990s,
the finn completed some further mergers and takeovers with a handful of small Dutch
cooperatives. Like many cooperatives, Coberco was heavily dependent on cheese - for 53%
of its milk usage in the Netherlands and 54% of its export sales. In the mid-1990s, Coberco
went through a process of rationalization and cost-cutting. This process resulted in a 25% job
reduction, in the closure of a plant in 1996, the sale of the condensed and evaporated milk
business to Nestlé, the acquisition of the fresh milk business of Friesland Dairy Foods, and the
sale of the soft curd cheese plant at Borne to CM. Under a Management Board appointed by a
Members' Council, Coberco operated seven divisions: Coberco Zuivel (fresh milk products);
Coberco Dairies (export of condensed milk and other long-life products); Coberco Omefa and
Madibic (cream and special products); Coberco Kaas (cheese); Borculo (whey powder,
lactose and whey derivatives); Coberco Lochemis (butter, butteroil, milk powders and other
wholesale dairy production); and, Riedel (soft drinks).
Friesland Dairy Foods (FDF)
FDF, previously called Friesland Frico Domo, was the third largest milk processor in the
Netherlands before the mega-merger in 1998, but on a turnover basis the second after CM. In
1997, with some 4,500 member-farmers and 5,600 employees (on a total of 12,000
worldwide), FDF processed 1,800 million kg milk in the Netherlands, and had a corporate
turnover of Dfl 9,225 million. Although domestic and European markets were important to
FDF, its business had a much more international character than the other two major Dutch
cooperatives (Coberco and Campina Melkunie). FDF operated 13 production plants outside
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the Netherlands, compared with seven domestically, and had sales offices in 24 overseas
countries. Of the sales turnover, 29% was realized in the Netherlands, 29% in the rest of
Europe and 31% in Asia and Australia. As with CM and Coberco, FDF struggled te
rationalize its Dutch business in the 1990s. After some losses in 1991/92, the financial
structure of the business was radically restructured in 1994/95. For the first time in Dutch
cooperative history, shares were offered to suppliers in order to expand. A holding compam
was established: Friesland Dairy Foods Holdings NV, the shares of which were owned by the
traditional cooperative Friesland Frico Domo. Two types of shares were issued: A-shares.
which were held by the cooperative, and B-shares, which were offered or issued to farmers in
a variety of ways. At first suppliers were not really enthusiastic and FDF was forced to turnt;
institutional investors for a subordinated loan. The cooperative was split into four divisions.
each of which contained a number of independent business units and subsidiaries, some
product-based, some market-based, all operating largely autonomously: Cheese (worldwide'
Industrial products (worldwide), Consumer products (Europe, Middle East, Africa), and
Consumer products (South-East Asia, America).
Twee Provinciën
The cooperative Twee Provinciën was created in 1995 from the merger of three cheese
processing cooperatives, De Goede Verwachting, Huisternoord and Twee Provinciën. In
1997, with over 1,300 member-farmers and 263 employees, Twee Provinciën processed 606
million tonnes of milk in three plants, and had a turnover of Dfl 550 million. It is remarkable
and indicative of the concentration in the Netherlands that this cooperative can be seen as pan
of only the second league of Dutch milk buyers, despite the fact that it was still one of the largest milk processors in Europe.
De Zuid Oost Hoek
De Zuid Oost Hoek was another small cooperative highly focused on the production of large
volumes of traditional cheese at low costs. In 1997, De Zuid Oost Hoek had a turnover of Dfl
516 million, which made them the fourth largest cooperative in the Netherlands. With almost
1000 member-farmers and 230 employees, De Zuid Oost Hoek processed 580 million kg of
milk in four plants. Although all cooperatives buy milk on the market on a small scale (as well
as the milk deliveries of their member-farmers), De Zuid Oost Hoek had a growth policy of
buying milk based on a contract with suppliers in the market. In 1997, 32% of the processed
milk was bought on the basis of such contracts.

4.8.2

De Kievit (Hoogtwegt Group)15

Since 1977, De Kievit has been a part, albeit very small, of the giant Dutch-based
international trading group Hoogtwegt, with a turnover of Dfl 1,540 million in the
Netherlands and almost Dfl 2 billion worldwide in 1997. De Kievit has one production plant
in Meppel, where, with 116 employees, it processes 118 million kg milk into a wide variety ol
milk and cream powders. De Kievit also specializes in the production of high-fat powders for
use in coffee creamers and high technology food ingredients. The milk is purchased, not from
the cooperatives16, but directly from some 280 farmers. In 1997, De Kievit's turnover was
around Dfl 330 million. In 1995, De Kievit paid a milk price to the farmers that was higher
than average. Since then, its milk prices have been around average. In 1999, De Kievit was
The figures in this sub-section are based on Jaarverslag 1996-1997 De Kievit; and, Geenhuizen et al.. 1994.
The cooperative centrally distributes the total milk supply to the diverse production plants instead of theif
being supplied directly by the member-farmers.
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quired by FCDF, after a dispute with the Dutch Competition Board about this takeover was
tied. A group of independent farmers had complained about the impossible situation
:ated by only being able to supply milk to one cooperative in that eastern part of the
untry. The takeover, however, was approved.

4.8.3 Campina Melkunie
Campina Melkunie (CM) was originally created in 1989 from the merger of two large Dutch
cooperatives, DMV Campina, which focused on commodity and industrial products, and
\lelk-Unie, whose strengths were mainly in the liquid and fresh product markets. Comelco,
the second largest milk processor in Belgium was acquired in July 1991. Subsequently, in
1993, 1997 and 1998, three major German cooperatives were incorporated - respectively,
Südmilch (renamed in Campina AG in 1996), Milchwerke Köln/Wuppertal eG and RheinRuhr Milchhof eG. In 1998, CM further strengthened its liquid milk position by the takeover
of Menken van Grieken. With the creation of the Friesland Coberco merger at the beginning
of 1998, CM lost its position of largest milk processor in the Netherlands. Through all the
merger and acquisition activities, however, CM has maintained a position as third largest milk
processor in Europe. In 1998, CM took over the small independent organic dairy production
plant De Zwaluw to assure participation in the fast-growing market for organic dairy products.
After FCDF took a 30% participation in the new organic firm Friese Ecologische Zuivel later
in 1998, CM took over another small independent organic firm, De Vereeniging. The two

Table 4.7: Summary of CM's activities during 1997
Turnover
(Dfl million)

%of
total

6,792

100

2,353
658
1,629
784
435
449
416
69

35
10
24
12
6
7
6
1

Group turnover.
of which
Netherlands
Belgium
Germany
Other EU
Other Europe
Australia/Asia
America
Africa
Dutch milk supplies
Employees worldwide
Employees in the Netherlands
Plants worldwide
Plants in the Netherlands

Group
Cheese & butter
Liquid milk
Industrial products
Yoghurts & desserts
Dairy drinks/specialties
International
Total

Turnover
(Dfl million)
1,711
1,415
1,177
1,076
707
689
6,775*

%of
total
25
21
17
16
10
10
100

2,900 million kg
6,250
3,600
29
18

'The sum of the group turnovers slightly differs from the total turnover as a result of rounding.
Source: Besscy & Wilson, 1998: 138 and 139; Campina Melkunie Jaarverslag 1997, 1998; Hoekman, 1997.

major dairy cooperatives clearly seem to react to each other in their participation in the
organic dairy segment.

The figures in this sub-section are based on Bessey & Wilson, 1998: 138-139; Campina Melkunie Jaarverslag
1997, 1998; and, Hoekman, 1997.
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In the Netherlands, CM annually processes 3,200 million kg milk (1998), controls 30% ofths
total Dutch milk supply and has a 68% share in the Dutch liquid market. In 1997, CM hal
8,500 dairy farming supplying members in the Netherlands. Farmers are organized in ffl
departments in nine districts, and they elect a 178-strong Members' Council, which in tunchooses a 13-man Supervisory Board. CM has 29 factories, of which 18 are in ths
Netherlands. In 1997, of a total staff of 6,250, 3,600 were in the Netherlands and 2,62i
elsewhere. CM has six main groups, some of which are subdivided into business units: Chees
& butter, Liquid milk, Industrial products, Yoghurts & desserts, Dairy drinks/specialties an;
International. Table 4.7 shows a summary of CM's activities in 1997, including a geogi
breakdown.

4.8.4

De Vereeniging18

De Vereeniging is a small dairy family business founded in 1905, which originally mainl;
produced cheese. In 1980, it started to process organic milk on a small scale from two
suppliers. The entering of this niche market was a survival strategy against the strong
competition from Melkunie (now merged with DMV Campina to CM) and the restart of the
production of fresh consumption milk products. In 1991, in-house cheese production was
ended and transferred to Cono on a contract basis. The share of organic milk processing isslii
growing, especially after the introduction of organic dairy products by the retailer AH in
1998. In late 1998, De Vereeniging was taken over by CM. In 1997, De Vereeniginï
processed 17 million kg of milk, purchased directly from some 45 organic farmers. The fini
had around 40 employees and a turnover of Dfl 40 million.

4.8.5

Nestlé'9

Nestlé is the world's largest food and dairy firm in overall terms, and is estimated to annuall;
produce 3 million tonnes of dairy products in about 150 factories, plus a further 600,000
tonnes of ice cream in a further 30 factories. Europe is the main traditional market for the
firm, but recently the strategy has been to expand sales outside Europe, often through the
dairy product route. Worldwide, the firm is estimated to process about 10 billion liters c:
milk, some 2% of world milk output, and it has dairy-related plants in 54 countries. Its main
dairy interests are ice cream, yoghurt, dairy desserts, infant milk chain and powdered and
condensed milk. Globally, Nestlé has an estimated 11% of the world dairy market, excluding
liquid milk, with particular strength in powdered milk where its world market share >
i
between 50%> and 55%>, much of it in the emerging markets. A major strategy in recent years
has been to increase its world market share of the ice cream market. It is estimated that Nestle
buys about 2,900 million liters of milk a year in Europe, which makes Nestlé the fifth larges
milk purchaser. In Europe, Nestlé's main operations are in France, Germany, Spain, the
Netherlands, Belgium and the UK. In the Netherlands, Nestlé is the fifth largest milk buyer
and produces dairy products in four plants (preserved milk products, baby foods and fresh

The figures in this sub-section are based on Kamer van Koophandel Noordwest-Holland, 1998.
The figures in this sub-section are based on Bessey & Wilson. 1998: 45-46; Nestlé Management Report 199".
1998; and. Hoekman, 1997.
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fable 4.8: Summary of Nestlé's activities during 1997
Turnover
(Dfl million)*
oup turnover,
which:
rope
nericas
hca, Asia and
eania
iherlands

%of

94497**

100

34,703
30,054
18,216

37
32
12

489

2

itch milk supplies
nployees worldwide
nployees in the Netherlands
ants worldwide
ants in the Netherlands
iiry plants in the Netherlands

Group

total

Turnover
(Dfl million)

%of

25,842
26,101

27.3
27.6

23,841

25.2

14,395
4,319
94,497**

15.2

Beverages
Milk products, nutrition and
ice cream
Prepared dishes and cooking
aids
Chocolate and confectionery
Pharmaceuticals
Total

total

4.6
100.0

570 million kg
225,808
1,503, of which 612 related to dairy processing

495
7
4

Exchange rate: Sfr 1,00 = Dfl 1,35.
' The sum of the regional and divisional turnover does not exactly add up to the total turmover, as a result of
rounding.
)urce: Bessey & Wilson, 1998: 45 and 46; Nestlé Management Report 1997, 1998; Hoekman, 1997.

products). Table 4.8 shows a summary of Nestlé's activities in 1997, including a geographic
breakdown.
4.8.6 Wessanen (Baars Kaas)'0
Baars Kaas is a division of Wessanen, which first became part of BolsWessanen, a publicly
listed firm, one of Europe's major food and drink firms, but which has recently demerged
again. In 1993, BolsWessanen was created as a result of the merger of beverage group Bols
and the food and dairy firm Wessanen. From the beginning, this merger was criticized in
Dutch financial circles because of the little synergy between the two groups. Subsequent
disappointing results confirmed those doubts and resulted in the demerging of the two groups
in 1998. The dairy activities of BolsWessanen accounted for 40% of total sales and were split
between two main regions, Europe and the US. In total, the Group operates through 55
subsidiaries, 22 of which are located in the Netherlands. Seven of them are dairy-related and
employ about 476 people. In 1997, the total turnover of the group was Dfl 5.586 million, of
which the dairy division contributed Dfl 2,545 million, i.e. 46%. Dfl 1,145 million of this
dairy turnover was realized in Europe, of which an estimated Dfl 92 million was realized in
the Netherlands. This makes Baars Kaas the fourth largest milk processor in the Netherlands,
after FCDF, CM and Nestlé, with 369 million kg processed milk in 1997. Table 4.9 shows a
summary of BolsWessanen's activities. Baars Kaas annually produces 60,000 tonnes of
cheese, plus approximately 14,000 tonnes under contract arrangements with, among others,

The ligures in this sub-section are based on Bessey & Wilson (1998: 144-145; BolsWessanen Annual Report
1997, 1998; and, Hoekman, 1997.
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Table 4.9: Summary of BolsWessanen's activities during 1997
Turnover
(Dfl million)
Group turnover
Dairy turnover.
of which:
Netherlands (Baars
Kaas)
Germany
Italy
France
America
Dutch milk supplies
Employees worldwide
Employees in the Netherlands
Plants worldwide
Plants in the Netherlands
Dairy plants in the Netherlands

%of
total

5,586
2,545**
92

3.6

573
229
229
1,400

22.5
9.0
9.0
55.0

Group

Dairy
Convenience food & cereals
Natural & specialty foods
Spirits & wines
Total

Turnover
(Dfl million)

%of

2,545
742
1,469
830
5,586

45,6
13.3
26.3
15.2
1OO.0

total

369 million kg
10.605
1,555, of which 476 related to dairy processing
55
22
7

** The sum of the regional and divisional turnover docs not exactly add up to the total turmover, as a result o
rounding.
Source: Bessey & Wilson, 1998: 144 -145; BolsWessanen Annual Report 1997, 1998; Hoekman, 1997.

De Zuid Oost Hoek, DOC and the Irish Waterford Foods. Baars also buys cheese from other
suppliers to resell on various European markets. Baars' strategy is aimed at expansion through
both buying other cheese producers and expanding output in the existing plants. Baan
distinguishes itself from other Dutch cheese processors by selling its products under brand
names, of which 'Leerdammer', a Maasdammer cheese, is the most important.

4.8.7

Cono21

Cono is one of the Netherlands' smaller cooperatives in the mid-west of the country. Cono's
main business is cheese processing. In addition, it also produces some cream, whey and butter
under contract arrangements with another small firm. In 1997, with 415 member-fanners and
128 employees, Cono processed some 257 million kg of milk in two plants, and had a
turnover of Dfl 228 million. This made Cono the sixth largest milk processor in the
Netherlands. In the mid-1990s, Cono found itself in a fragile financial position and paid a
relatively low milk price to its member farmers. In 1997, however, Cono was able to recover
strongly after an extensive reorganization, which involved a reduction in the number ol
employees and production capacity. Cono distinguishes itself by the production of brand
cheeses, in which it was successful in 1997, especially with 'Beemsterkaas'.

The figures in this sub-section are based on Hoekman. 1997.
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4.8.8 Swenty22
Swenty is a small private milk processor in the south of the Netherlands and was founded in
1994 by the owner/manager. With 25 employees, Swenty processes 26 million kg milk in one
production plant into cream and ice cream mixes. In 1996, a small mozzarella producer in
Belgium was acquired, which matched well with Swenty's existing activities, as mozzarella is
made from skimmed milk. The milk is directly purchased from around 30 farmers. These
farmers have on average the highest individual supply of milk in the Netherlands. In 1997,
Swenty had a turnover of Dfl 31 million and paid the highest milk price in the Netherlands to
the farmers.
4.8.9 Yakulr3
In 1992, the Japanese food, personal care and pharmaceutical multinational Yakult Honsha
founded a European subsidiary. Their only European production plant was built in the
Netherlands and opened in 1994. At this plant one product, a fermented milk drink in the
health food segment, is produced for the European market. Yakult Honsha has operations in
17 countries and has a strong philosophy, called "Working on a healthy society". Due to the
nature of the product, Yakult processes a relatively small quantity of milk, 3.5 million kg a
year in 1997 in one production plant with 38 employees. Yakult Europe employs 311 persons.
To guarantee a constant quality, this milk is, in contrast to the other Yakult production plants
throughout the world, produced from milk powder supplied by Coberco and the Irish Dairy
Board. Strictly speaking, Yakult is a customer of the dairy industry. In 1997, Yakult Europe
had a turnover of Dfl 58 million, which is 2.5% of Yakult Honsha's corporate turnover.
4.8.10 Friese Ecologische Zuivel"4
In late 1998, a brand new production plant in Drachten, in the north of the Netherlands,
started to process milk into a range of fresh organic milk products as a response to the
growing demand for organic dairy products. Friese Ecologische Zuivel (FEZ) was founded by
a franchisee of AH - the largest retailer in the Netherlands - and a former dairy farmer. The
third owner is FCDF (30% shareholder), which is responsible for the marketing, distribution,
sales and product development. As a result of this cooperation, FEZ was able to enter the
market at once on a relatively large scale with a well-known brand and with relatively limited
overhead costs. FEZ started with a yearly 10 million kg and planned to gradually expand to 60
million kg a year in the future. The small-scale start-up is the result of the time-consuming
change to organic dairy farming by the supplying dairy farmers. In 1999, Friese Ecologische
Zuivel had 14 employees and a forecasted turnover of Dfl 19 million.

The figures in this sub-section are based on Hoekraan, 1997.
The figures in this sub-section are based on Yakult Company Profile 1998; Corporate Data Yakult Honsha.
1998.
The figures in this sub-section are based on Bedrijfswijzer FEZ, 1998; and Natuurlijk het beste FEZ, 1998.
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4.8.11 Hooidammer
Hooidammer is a small organic cheese farm. When its size is considered, this enterprise does
not fit in the sample. However, as organic cheese in the Netherlands is mainly made on cheese
farms, this firm represents this niche. Hooidammer was founded in 1979 by a couplt
originally making organic sheep's cheese, in a process based on a philosophy of
sustainability. In 1997, they processed 3 million kg of milk, supplied by 14 organic farmer!
into cheese. Hooidammer has 14 employees and had a turnover of Dfl 4.8 million in 1997.

4.9 Strategies in the dairy industry
The market developments as sketched in the previous sections, have resulted in strategic
responses by dairy firms. During the discussion of the individual dairy processors in the
previous section, a number of strategic aspects have already been dealt with, such as mergers
and acquisitions, internationalization and the product focus of each firm. This section wil
elaborate on these strategic aspects together, and discuss general strategic developments. It is
important to look not only at the corporate level but also at the divisional or production plant
level as they can follow different strategies. Zwanenberg (1997) studied the strategic choices
and paths within the dairy industry on the divisional level, which he subsequently connected
to Porter's (1980) generic strategies. Porter's generic strategies were already discussed in
Chapter 3 as one of the independent sector-specific variables at the corporate/business unit
level of the research model. This, more theoretical, dairy interpretation of Porter's generic
strategies will be discussed in the second part of this section (4.9.2).

4.9.1

Strategy of dairy producers

For the dairy producers, it is becoming increasingly important to be seen as an interesting
partner for the retailers. Dairy producers are an interesting partner if the retailer can earn some
money from them: in other words, if the producer can convince the retailer that he can make a
relatively high profit per square meter with the producer's products. The two major I
cooperatives, CM and FCDF, are increasingly focusing on a brand strategy in combination
with a broad innovative product range. For such a strategy, a firm needs a large critical mass
Nevertheless, the Dutch dairy market proves to have room for small players as well. The
arrival in 1999 of the new small player 'Farm Dairy', which focuses entirely on brandless
fresh bulk dairy, is welcomed by many retailers. It can be concluded that the strategy in the
Dutch dairy industry is divided. On the one hand, a trend towards brands and differentiation
can be seen within the large players, which sometimes goes hand in hand with cost leadership.
On the other hand, some smaller players follow a niche strategy to fill the gaps left by the
large processors. This can be either with a brandless bulk product, such as Farm Dairy, or a
branded specialty product, such as organic dairy products (e.g. Friese Ecologische Zuivel) or
dairy health food products (e.g. Yakult).
Internationalization
The dairy sector has further internationalized during the past decade, especially since the mid1990s. Table 4.4 has already shown this international character of the European dairy
industry. From the top-136 dairy firms in Europe, 27 have foreign processing facilities, which
include the top-10. This internationalization is a reaction to the imposition of milk quotas in
25

The figures in this sub-section are based on De Boer, 1999; and De Vente, 1998.
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the EU, which has largely put a halt to business growth in the existing areas of operations.
According to Bessey & Wilson (1998), internationalization may also be a way to beat the
EU's determination to keep internal prices for milk and milk products much higher than in
some other regions of the world. Up to 1994, this was not a problem for European processors,
as export subsidies were available and there were effective barriers to non-European imports.
But since the GATT in 1995, dairy imports into Europe have been growing, while subsidized
exports have been reduced. The relatively recent move of European firms into milk processing
in Eastern Europe and South and Central America is, at least partly, the result of these
pressures. Especially for the cooperatives, where the traditional view was to process milk
from their member-farmers, internationalization is a major step.
This strategy of internationalization can be clearly observed in the case of the two main
players in the Dutch dairy industry, CM and FCDF (Kingmans, 1999e). CM makes 66% of its
turnover abroad, and FCDF 56%. They do, however, use very different strategies. CM clearly
aims at a dominant position in its 'home countries': the Netherlands, Belgium and Germany.
At present 70% of CM's turnover is realized in this home market. Only 13% of its turnover is
realized outside the EU. FCDF, on the other hand, profiles itself as a global player with a
domestic turnover share of 44%, but it relies much more heavily on the Netherlands than CM
does. At the same time, FCDF realizes 25% of its turnover outside the EU, in which strategy
the division 'Friesland International' is considered as a spearhead, together with 'Frico
Cheese'. FCDF is active in the Middle East, West Africa, Asia and South America.
For the member-dairy farmers, this growing international activity implies that their milk price
is to an increasing extent determined by the dairy firm's performance abroad. Although the
management of both CM and FCDF promises the member-farmers that their investments will
be rewarded in the future by, respectively, a higher milk price and higher profits26, to date the
member-farmers have hardly profited from the drive for international expansion of their firms.
The 1998 crisis in Asia, for example, kept down FCDF's profits, and CM's German activities
have not been profitable so far. Notwithstanding these negative observations, it has to be
taken into account that the internationalization of the dairy market, in which Dutch firms are
leading, has only just started. This makes it too early to evaluate the results of this
internationalization process.
Although this clear trend towards internationalization can be observed, according to Bessey &
Wilson (1998), the European dairy industry only has three true multinationals: Kraft, Nestlé
and Unilever. They define dairy multinationals as firms whose activities do not belong to one
single country and that are highly diversified in food, drink, confectionery and ice cream.
Multinational dairy firms are much less committed to milk than true dairy firms, particularly
the dairy cooperatives. Bessey & Wilson (1998: 42) state that "through their selective
approach in terms of products and markets, their radical attitude towards the purchase of raw
materials and their dedication to strong marketing, the multinationals set the standards of
competition for much of the dairy business. Their margins and profits are generally higher
than earned by traditional dairy businesses".

To date, the financial performance of FCDF for the member-farmers is expressed in terms of profit, as the
farmers possess 'B-shares' certificates. The profit is not expressed in a higher milk price, because FCDF
hases ils milk price on the milk price of CM and four foreign dairy cooperatives. This changed financial
performance structure is the result of its more and more mixed organizational form; given its objectives and
way of doing business, FCDF is currently no longer a pure cooperative.
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4.9.2

A translation of Porter's generic strategies

Igoe (1993) interpreted Porter's (1980) generic strategies for the European dairy industry,as
shown in Table 4.10. According to Igoe, the 'strategies for success' can be analyzed through
products, markets, production centers, distribution, scale and milk volume. It has to be taken
into account that these generic strategies are competitive strategies on the business unit OF
division level. Therefore, they do not include aspects of a firm's corporate strategy, such a;
vertical integration, diversification or internationalization.
Zwanenberg (1997) supports the value of such a division, or business unit, level approach of
Porter's generic strategies in the dairy industry. He remarks that, in reality, all dairy
enterprises, cooperatives as well as privately-owned firms, may follow some of Porter's
strategies simultaneously, in that divisions within the group may have different priorities
Therefore, one cannot speak of 'the' product/market strategy of a dairy cooperative
Nevertheless, according to Zwanenberg, generally speaking, the emphasis of an enterprise
will lie in one of the strategies mentioned.
Given the market developments described in the previous sections, Zwanenberg ( 1997)
concludes that the dairy enterprise must move towards a differentiation strategy, in which
products with a high added value will be made. On the other hand, cost leadership seems.
especially for cooperatives, a feasible strategy within the present market developments, as the
large rather inflexible European milk production has just got to be processed. A niche strateg)

Table 4.10: Three generic strategies for success in the European dairy industry
Cost Leadership

Differentiation

Niche

Products

Focus on high volume
basic products

Product features,
branding/promotion,
R&D, product range

R&D, product features

Markets

Global

High income

High income

Production Centers

Centralized for
maximum efficiency

Units closer to markets

Centralized

Distribution

Third parties or own
distribution

Own distribution
network

Direct or third parties

Scale

Large production
facilities

Financial strength.
geographic spread and
market share

Less relevant

Examples

MD Foods. Friesland
Coberco Dairy Foods,
New Zealand

Nestle, BSN, Kraft,
Besnier, Bongrain
(mainly privately-owned
firms)

Müller, Wessanen.
divisions within
European dairy
cooperatives

Milk

High volume, supply
control

Supply geared to market
demand

Small volumes

Key Success Factors

Production efficiency,
low material costs

Brands, R&D. financial
strength, geographical
spread, market share

R&D, efficiency, markei
share

Source: Based on Igoe, 1993:76.
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can also be a viable option, as a firm or a division of a firm can decide to focus on a niche
such as organic dairy products. Whatever strategy a dairy enterprise chooses, Zwanenberg
(1997) expects the concentration and internationalization processes to continue. But, in the
Netherlands, this consolidation process is considered to have already come to an end (Baas et
al, 1998).
Strategic aspects are in different ways (supposed to be) related to environmental issues;
strategic issues are of major importance when environmental issues are involved, but also,
vice versa, environmental issues can be of importance to firms' strategies. The choice of
operating in an organic niche market, for example, is a strategic decision based on a growing
demand for organic dairy products- an environmentally-related issue. Later, Chapter 7 will
discuss the relation between strategic aspects and environmental performance on the basis of
the results of the empirical study. For now, the final section of this chapter deals with the
environmental issues related to the Dutch dairy industry, in order to provide a background for
this analysis.

4.10 Environmental issues in the Dutch dairy industry
In the Dutch dairy industry, environmental concerns became an issue for the first time at the
beginning of the 1980s in the form of attention for energy savings driven by increasing energy
costs. In 1983, the industry commissioned the NIZO (Dutch Institute for Dairy Research) to
study energy consumption patterns and possible energy savings (NIZO, 1983). In the second
half of the 1980s, other environmental issues, such as emissions and Norton water
(groundwater) consumption, became prevalent as potential environmental problems. At the
beginning of the 1990s, waste water received more attention, again mainly driven by costs.
Despite the relatively low margins in the sector, costs never seemed to play a big role until the
mid-1980s, as food safety and quality always had absolute priority. In this period, regulative
pressure increased, which was one of the incentives for the 'Coordinated Emission
registration' (GERZ) in 1992. By having good insight into its own emission and consumption
patterns, the industry strengthened itself in the negotiations with the regulator, as Dutch
environmental regulation became increasingly characterized by negotiated agreements. The
cooperation within the Dutch dairy industry, concerning both general and environmental
issues, can be called unique compared with other sectors of industry and compared with other
countries.27

4.10.1 Regulation
The covenants are probably the most eye-catching form of these negotiated agreements. For
the dairy industry, three environment-related covenants are effective: the Packaging Covenant
1- with its successor number II; the 'Declaration of Intent: Enforcement Environmental Policy,
Dairy Industry'; and, the 'Multi-Year Agreement (MJA): Improvement Energy Efficiency,
Dairy Industry'. The Packaging Covenant II was signed in December 1997 by Dutch industry,
municipalities and the government, and applies to Dutch industry in general. It aims at a
reduction of packaging waste, and an increase of reuse and recycling. In the Declaration of
intent: Enforcement Environmental Policy, Dairy Industry, firms commit themselves to
formulating a Company Environmental Plan (bedrijfsmilieuplan - BMP). Within the
Interv ew with J. Van der Linden, partner in Van der Meer & Van Tilburg Innovation Consultants, 8-6-1999.
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framework of the 'Target Group Policy' (doelgroepenbeleid), the government negotiates the
environmental objectives with the specific industrial target groups. The way and time ol
realization are subsequently fine-tuned in consultation with business, concerning capacity and
competitiveness. These agreements are, in principle, voluntary, but non-compliance withoui
an acceptable reason can lead to more severe 'command and control' regulation. Finally, the
Multi- Year Agreement: Improvement Energy Efficiency, Dairy Industry contains consensus «
a 20% energy efficiency improvement in 2000 compared with 1989, by the sector as a whole
In 1998, with the year 2000 closely approaching, there still remained a gap of 9% with the
ambition. Unexpected, inefficiently operating heat power installations are mentioned as one of
the causes by the Novem (the Dutch Organization for Energy and Environmental Affairs).

4.10.2 Environmental problems
Although the absolute environmental impact of the Dutch dairy industry is relatively small.
the sector is indeed facing some environmental issues. Energy consumption, groundwater
consumption, waste water management, chlorine emissions, packaging, noise and food safety
can be considered as the main environmental or environmentally-related issues in the sectot
and will be briefly discussed now.
. Energy consumption. With the prospect of the inability to fulfil the Multi-Year Agreement
of 20% energy efficiency improvement in 2000 compared with 1989, energy consumption
is, and will continue to be, an issue for the industry. Energy saving is mainly driven by
(negotiated) regulation, and to a lesser extent by financial benefits. However, the 'easy'
savings have often already been achieved.
. Norton water consumption. Norton water (groundwater) consumption is increasingly
becoming an issue as groundwater licences are sometimes either threatened to be
withdrawn or are becoming tighter. At the same time, Norton water has become more
expensive over the years, which stimulates the search for more efficient water use.
. Waste-water management. Waste-water management is receiving growing environmental
attention, as discharge licences become more severe and fees increase.
. Chlorine emissions. Given the current technology, especially in the cheese sub-sector.
chlorine emissions are a problem which has not yet been controlled.
. Packaging. Packaging is still an environmental issue in the sector, although major
improvements stimulated by Packaging Covenants I and II have been made. Two
problematic factors should be mentioned in this respect: the high absolute packaging
volume related to the size of the sector - the Dairy sector is the largest packer in the
Netherlands - and the current trend towards smaller portions which leads to even more
packaging material.
. Noise. Many dairy production plants, built more than half a century ago, were and are
located in, or adjacent to, residential areas. This makes noise especially, and to a lesser
extent smell, an environmental issue.
. Food safety. Food safety is an issue about which it may be argued whether, strict!)
speaking, it is an 'environmental' matter, but it is related and a main issue for the sector. A
recall of a suspect product can cause major damage to a firm in both the short and the long
term. The dioxin affair in the summer of 1999 is a striking example of such a recall.

5

METHODOLOGY I: SAMPLE CONSTRUCTION, DATA
COLLECTION AND MEASUREMENT OF INDEPENDENT VARIABLES

The research model and accompanying hypotheses and sub-questions, as introduced in
Chapter 3, are now used to answer the main research question - What is the relation between
intra-organizational characteristics and environmental performance? Given the unexplored
area of this study, the method of case study research is most suitable to answer this question
(Yin, 1994). The Dutch dairy sector has been selected as a case study for this empirical part.
The motives for this choice were discussed in Chapter 4. The individual dairy production
plant is the unit of analysis.
Thefirststep in answering the sub-questions and testing the hypotheses is the measurement of
the variables of the research model. The methodology used for this measurement comprises
four stages: sample construction; data collection; construction of the measures; and, statistical
analysis. The methodology section is divided over Chapters 5 and 6. Because of their size and
complexity, the dependent variable 'environmental performance' and the environmental
management variables are dealt with separately in Chapter 6. Moreover, the contextual
variables were already (partly) dealt with in Chapter 4, as they are highly sector-specific.
Figure 5.1 shows the chapters in which each variable is discussed.
Figure 5.1:

Overview of the chapters in which the measures and statistical analysis of each
variable are discussed

Business
environment

This chapter begins by elaborating on the construction of the sample (5.1) and then on the
procedure of data collection (5.2). Subsequently, the discussion of the construction of the
measures and the statistical analysis of the individual variables is divided over this chapter
and Chapter 6 next. The general independent variables at the production plant and corporate
level are dealt with in this chapter. Opposite to the order in which these variables were
introduced in Chapter 3, this chapter deals first with the context of the greening of the Dutch
Jain industry, and, secondly with the internal processes. The business environment variables
market developments' and 'stakeholders' were extensively discussed in Chapter 4, as they
are highly sector-specific. Because of their qualitative nature, these contextual variables
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cannot be measured like the other independent variables. Therefore, the description in Chapte
4 of the trends and developments regarding these business environment variables will suffit
as the necessary knowledge of the business environment context for the greening of the Duic!
dairy industry. Consequently, these variables are not further elaborated on in this chapter.
Subsequently, we analyze the measurement results of the two independent variables at tb
corporate level: 'generic strategies' (5.3) and 'ownership structure' (5.4). As these variable
are highly sector-specific as well, their dairy-specific characteristics were already described«
Chapter 4. Therefore, only the actual measurement results are discussed in this chapter
Finally, the measures and statistical analysis of the internal organizational characteristic
'level of centralization' (5.5) and 'organization culture' (5.6), are dealt with.
Later, Chapter 6 will discuss the construction of the measures and the statistical analysis o:
the dependent variable 'environmental performance' and the environmental managen»
variables 'policy & strategy', 'communication', 'organization structure' and 'managemen
commitment'.

5.1 Construction of the sample
The empirical study was carried out in 26 production plants, which were part of 12firms.The
unit of analysis is a dairy production plant. The sample size covers over 30% of the tola
population of 85 dairy production plants, which were operating in the period Fall-Wintei
1998/99 when the empirical study took place. The number of cooperating firms covers almost
75% of the total 16 firms active in the Dutch dairy sector in that period. An expert panel -1
which will be discussed later in this section - confirmed that this sample is representative for I
the Dutch dairy industry. Annex 5.1 shows an alphabetical overview of the 26 dain I
production plants involved in this study and the parent companies they belong to, both at the I
start and at the end of the empirical study. The table also shows the division of the plants ova I
the three sub-sectors 'consumption milk products', 'powder & industrial products' and
'cheese'.
The selection process of the firms and production plants that participated in this study madone in a number of different steps. First, a good overview of the whole dairy sector and the
companies was acquired by studying publicly available material on the sector. Next, the NZO.
the trade association of the Dutch dairy industry, was approached. After the submission of the
proposal for the case study, its members were informed, and requested to participate. The
agreement was made that either the whole sector would participate, or that no one would
participate. Some basic documentation on the study and information about the advantages of
participating for individual firms was mailed to all NZO members before the meeting held»
decide on participation. Partly due to the NZO chairman's strong support for this study, the
NZO decided to participate as the whole sector. A few exceptions were made for individual
companies, for instance, because they were so small that participation would result in
disproportionate work pressure on the staff or because the international reorganization ol
production locations would result in the cessation of their dairy activities in the Netherlands.
Subsequently, the production plants were selected. In the case of larger firms - firms with
four or more dairy production plants - the plants were selected in consultation with the
corporate environmental manager. In this way, a representative selection was made, on the
one hand, in terms of the level of environmental performance as perceived by these managers.
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and on the other hand, in terms of an equal division over the three sub-sectors ('consumption
milk products', 'powder & industrial products' and 'cheese'). In the case of smaller firms linns with less than four dairy production plants, which were often independent production
plants - all plants were approached. In this latter case, most of the time no selection of plants
«as required, as the firms consisted of only one production plant. Although the NZO
represents all the major players in the sector, the small organic dairy producers were still
excluded. As these small producers operating in the organic niche were important in the
framework of this study, the final step was to approach them individually. It this way, a
representative sample of the Dutch dairy industry was guaranteed.
During the empirical study, the composition of the sample changed in terms of the number of
firms involved, as one plant had to close down and two independent plants were taken over by
large dairy cooperatives. However, the situation at the beginning of the empirical study will
be the basis for analysis in this study.

5.2 Data collection
The data for the study have been collected in three ways. First, an analysis of primary and
secondary written data sources was carried out. Second, interviews were carried out at plant,
corporate and division levels, on the one hand, and with some external experts, on the other.
Annex 5.2 shows an alphabetical list of all interviewees who participated in this study. Third,
two surveys were carried out: a 'culture' survey among a representative sample of the plants'
employees, and an 'environmental commitment' survey among the interviewees. The first two
ways of data collection will be discussed below. The two surveys that were carried out will be
discussed, respectively, in Section 5.6 of this chapter and Section 6.2 of Chapter 6. Table 5.1
gives an overview of the nature of the data and the ways of data collection for each variable of
the research model. The nature of each variable and the organization level for which it is
relevant are also shown in Table 5.1.
Written sources
The researcher visited each of the 26 production plants. Before each visit, we collected all
publicly available general and environmental information considering the production plant,
and its parent company and business unit or division. Examples are financial annual reports,
corporate environmental reports, staff magazines, company brochures, product brochures,
company's web site information, company press reports, corporate mission statements and
environmental policy statements. In addition, the interviewees were asked to send the
environmental policy plans and accompanying annual reports (not to be confused with
financial annual reports) of their production plants, which are both passively available for the
public.28 Finally, external sources were consulted, such as printed media and the Internet.
Plant level
The written data were used to prepare for the interviews by making both a company and
production plant profile and by filling out the diverse questionnaires as far as possible before
the interviews. This enabled an effective use of the time during the visits. The production
plant visits generally included three parts:

'Passively available for the public' means that the reports have to be disclosed to anyone who requests them.
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Table 5.1: The nature of the data and the ways of data collection for each variable
Organization
level of the
variable

Nature of
the data

Variable

Nature of
the variable

Market developments

Independent

Business
environment

Qualitative

Interviews with plant manager
and a board member (Annex 5.3).
written primary and secondary
data sources

Stakeholders

Independent

Business
environment

Qualitative

Interviews with plant manager
and a board member (Annex 5.3),
written primary and secondary
data sources

Generic strategies

Independent

Business unit

Qualitative

Interviews with plant manager
and a board member (Annex 5.'•
written primary data sources

Ownership structure

Independent

Corporate

Qualitative,
quantitative

Interviews with plant manager
and a board member (Annex 5.3),
written primary data sources

Level of centralization

Independent

Plant (in relation
to first hierarchical level)

Qualitative

Interviews with plant manager
and a board member (Annex 5.3).
written primary data sources

Organization culture

Independent

Plant

Quantitative

Culture survey (Annex 5.5)

Independent

Plant

Quantitative

Questionnaire based interviews
with (corporate) environmental
officer (Annex 6.1), written
primary data sources

Environmental
communication

Independent

Plant

Quantitative

Questionnaire based interviews
with (corporate) environmental
officer (Annex 6.1), written
primary and secondary data
sources

Environmental
organization structure

Independent

Plant

Quantitative

Questionnaire based interviews
with (corporate) environmental
officer (Annex 6.1), written
primary data sources

Environmental
management
commitment
Environmental
performance

Independent

Plant

Quantitative

Commitment survey (Annex 6.4)

Dependent

Plant

Quantitative

Questionnaire based interviews
with environmental officer
(Annex 6.1), written primary and
secondary data sources

Environmental policy
& strategy

Ways of data collection

An interview with the main environmental officer, the main environmental officer was
interviewed, using a specifically constructed 'environmental performance questionnaire
(see Chapter 6, Annex 6.1). Prior to the interview, most questionnaires were already parti)
filled out from already available primary and secondary data. Each question had to be
answered on a five-point scale. Moreover, for each question the background and specifies
were asked for, in order to get a thorough picture of the particular subject. An interview ot
one to one and a half hours was requested. In practice however, the interviews took from
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one to three hours. Extensive minutes were taken of each interview, and in a few cases also
recordings were made, out of practical necessity." The interviews provided the necessary
data for the measurement of environmental performance (EPI), on the one hand, and three
environmental management indicators (EMIs) - policy & strategy; communication; and,
organization structure - on the other.
. An interview with the plant manager, using a list with points of attention (see Annex 5.3),
the plant manager was interviewed in a semi-structured way with the aim of collecting
general information about strategy, organization structure, market position and
developments. In addition, some general questions were asked in order to fill the remaining
'gaps' in the general firm profile (see Annex 5.4). Again, an interview of one to one and a
half hours was requested, but the interviews took one to three hours in practice. For the
processing of these interviews, the same procedures as for the interviews with the main
environmental officers were used. In six individual cases, the two interviews were
combined, as either the plant manager was also the main environmental officer, or there
were time constraints. Theoretically, such a combined interview causes a problem, as
separation of sources to measure the dependent variable and the independent variables is
needed. Practically, however, this problem was not solvable: either extra interviews were
not an option because of time constraints (on the side of the plant) or there was an actual
absence of division of functions at plant level. To overcome this problem as much as
possible, the verification of the information provided during the interviews was done as
accurately as possible, preferably by written sources.
. A guidedfactory tour: for 60% of the visits a guided site tour was provided, contributing to
the overall picture of the plant's activities.
After the interviews, the commitment questionnaire (see Annex 6.4 and Section 6.1) was left
with both the environmental officer and the plant manager who were requested to fill it out. In
addition, a pile of 'culture questionnaires' (see Annex 5.5 and Section 5.6) was left behind to
be filled out by a representative sample of 20% of the factory's employees. Such a
representative selection of employees was made in consultation with either the plant manager
or the personnel department. The selection criteria were: 'equally divided over the diverse
departments', and 'the number of years of service'. Moreover, care was taken that not only the
very active employees were part of the sample. All questionnaires were later sent back to the
researcher.
Corporate level
Besides the plant visits, the corporate environmental manager and a board member were
interviewed at the corporate headquarters of the larger firms. The corporate environmental
manager was interviewed in order to get a picture of the overall environmental policy and
actions in the firm. As a basis for these interviews, we used the environmental performance
questionnaire, which was also used during the interviews with the plants' environmental
officers (see Annex 6.1). Subsequently, a board member was interviewed to get some insights
into the view of the top management on environmental issues, strategic and market
developments, external pressure and the organization structure. The list with points of
attention, as used during the interviews with plant managers (see Annex 5.3), again served as
the basis for these interviews. In two cases, the corporate environmental manager was also a
board member, as a result of which only one interview at the corporate level took place. Here,
äs already discussed in the plant level section, once more we encountered the theoretical

The interviews were recorded when the transcription could not, for reason of practical constraints, be
expected within a week.
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problem of the necessity to separate sources in order to measure the dependent ancl
independent variables. However, at the corporate level this problem is reduced by the factt
these interviews were mainly meant to get an impression of the overall image of the paren;|
firm and to fill some gaps in the data, rather than for the actual measurement of variables.
Division level
In addition, key players in the environmental management process at business units an;
divisions were interviewed. These players varied from divisional environmental manager?
product developers, R&D managers, QA (quality assessment) managers, to corporate Fooc
Legislation Officers responsible for the coordination of the Packaging Covenant. These
interviews were specifically prepared, on the basis of the remaining 'gaps' in the overat
(environmental and strategic) picture, after the interviews at both plant and corporate level
had been carried out. These interviews were semi-structured, but, in general, more open thai
the interviews at plant and corporate level.
Experts
The final source of data collection was external experts. An external expert is here defined a>
a person working closely with the dairy sector: for example, a consultant or staff member who
works for a supporting organization, or who worked in the dairy sector in the past, but who is
currently not connected to one particular dairy firm. First, some experts were consulted b;
means of an open interview. Second, an 'expert panel survey' was carried out. To control fo
the dependent variable 'environmental performance' and for the environmental managemen:
variables - 'policy & strategy', 'communication' and 'organization structure' - twelve expert
of the Dutch dairy sector were approached. They were asked to fill out a questionnaire (see
Annex 5.6) on the environmental performance of the firms and production plants that were
participating in the empirical study. Ultimately, eight experts responded. The questionnaire
asked them to give a judgement for each production plant, division and firm on the six
categories which were distinguished in the environmental performance questionnaire - policy
& strategy; regulation; procurement; production process; post-production; and
communication. In addition, they were asked to give a judgement for each plant, division anc
firm regarding its position within the sector. All questions had to be answered on afive-poiniI
Likert scale. The measures and statistical analysis of this expert panel survey are dealt with m
Chapter 6.
Before discussing the measures and statistical analyses of the independent variables and the
dependent variable in the following sections and Chapter 6, some general remarks should be
made concerning the statistical analysis of the variables. Initially, 26 dairy production plant
participated in this study. However, the statistical analysis covers 25 production plants, a?
Golden Vale Holland (GVH) is excluded from the sample. With the impending closure of this
production plant during the period of interviews ° and its clearly different production process
compared with the other cheese producers31, GVH ultimately did not fit in the case study. In
order to structure the analysis, the 25 production plants are divided into three sub-sectors
'consumption milk' (numbers 1-8), 'powder & industrial products' (numbers 9-15), and
'cheese' (numbers 16-25). Within each sub-sector, the production plants are orderec
according to decreasing environmental performance, but the actual measurement resulIn 1999, the production plant of Golden Vale Holland in Roermond did indeed close down due to the collaps.
of the Russian market and the reorganization of the mother company Golden Vale Ireland (NRC Handelsblad
9-12-1998).
The main input for the production of cheese spreads of GVH was cheese, contrary to the general main rap»
of the dairy industry, milk. This made the output of the cheese industry the input of GVH.
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concerning their performance are only dealt with later in Chapter 6. Due to an agreement
guaranteeing confidentiality with the cooperating firms, the corresponding name of each
production plant is not revealed. However, as already mentioned, Annex 5.1 shows an
alphabetical list of all the 26 production plants (by sub-sector) that were involved in the case
study.

i.3 Measurement of generic strategies
The interpretation of the generic strategies that could be followed by dairy companies was
discussed in Chapter 4 (Section 4.9). In practice, the three generic strategies as introduced by
Porter (1980) - differentiation; cost leadership; and, niche - are often not unequivocally
followed in business. This problematic application of Porter's generic strategies in practice on
a corporate level is discussed in the literature (Campbell-Hunt, 2000; and, see Chapter 3,
Section 3.6). Zwanenberg (1997) drew attention to this problematic application to the case of
the dairy industry and emphasized the need to apply generic strategies to a level lower than
the corporate level, i.e. to the division or business unit level (see Chapter 4). In this study, the
generic strategy followed by an organization is still called 'a corporate level variable', as the
generic strategy that a production plant follows is generally determined by either the corporate
headquarters or the business unit or division. However, at a production plant level, it still
proved to be difficult to apply Porter's generic strategies in practice. Frequently, mixed
strategies were followed. To keep the analysis of the data surveyable, it was decided to
measure this variable on a four-point scale: the three generic strategies of Porter
'differentiation'; 'cost leadership'; and, 'niche', and the most occurring mixed strategy form
'differentiation combined with cost leadership'. The other two combinations of strategies differentiation/niche and cost leadership/niche - could in practice be converted into one
dominant strategy.
The measurement of this variable was based on both the firms' annual reports and the
interviews with the plant managers and board members (see Annex 5.3, question 3). Table 5.2
shows the percentages of the production plants that followed the diverse strategies/strategy
combination and its breakdown by sub-sector. It can be observed that 'cost leadership' is most
common among the dairy production plants: 36% followed this strategy. The combined
differentiation/cost leadership strategy comes second with a share of 24%. It is remarkable
that both a differentiation and a niche strategy are followed by 20% of the production plants.
The relatively high share of production plants that follow a niche strategy may, especially in
the sub-sector 'consumption milk', be an overrepresentation compared with the whole
population of Dutch dairy production plants.
^ hen the individual sub-sectors are considered, some interesting observations can be made.
The 50% share of production plants following a niche strategy is remarkable within the subsector 'consumption milk', though probably not fully representative for this sub-sector as
already mentioned above. This overrepresentation can be explained by the decision to
incorporate organic production plants in the sample for this study. The other large share of
production plants followed a cost leadership strategy, which is more typical for the current
trend in this sub-sector. The production of fresh daily dairy products, which comprises the
largest part of the sub-sector 'consumption milk', is mainly based on bulk standardized
production processes. At the same time, the Dutch dairy industry is dominated by
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Table 5.2:

1998*

1988*

*
n.a.
CH:
CM:
P&I:
T:

Strategies followed by the Dutch dairy industry: the late 1990s compared with
the late 1980s (in percentages)

T
CM
P&I
CH
T
CM
P&I
CH

Differentiation

Cost
leadership

Niche

Differentiation/
cost leadership

20

36
38
14
50
40
13
57
50

20
50

24
23
57
10
8
13
14

n.a.

29
30
28
13
29
40

n.a.

10
12
25
n.a.

10

n.a.
The totals sometimes do not add up to 100% due to rounding off differences.
not applicable.
Cheese, N= 10
Consumption milk, N=8. In 1988: N=5
Powder & industrial products, N=7
Total, N=25. In 1988: N=22

Missing 1
n.a.
n.a.
n.a.
n.a.

1
1
1
1

12
38
n.a.
n.a.

cooperatives which together control 85% of the industry. Due to their nature, cooperatives are
forced to process a fixed supply of milk; the guaranteed constant milk outlet of the memberfanners is after all one of the major objectives of a cooperative. These facts logically result it
a cost leadership strategy. The alternative is to either differentiate or follow a niche strateg)
which strategies are, in practice, closely related.
A private ownership structure theoretically gives more freedom to follow a niche oi
differentiation strategy. Buying milk on a market with decreasing milk demand, makes the
production of high added-value products with a lower milk content much more feasible, either
within a niche strategy or a differentiation strategy. In practice, a company like 'Yakult
follows such a niche strategy by producing dairy health food products. Others, such a;
'Swenty', follow a niche strategy in particular segments of the market as long as there is a
demand. The production of organic dairy products as a niche strategy seems to be slight];
different as, in practice, fresh daily products are produced according to fixed milk supplies
The milk for the production of fresh daily products is either supplied in a cooperative
structure or according to fixed supply contracts in the free market. Historically, small
independent companies have opted for a niche strategy as a way to survive the severe costbased competition with the large cooperatives. Currently, with the growing demand te
organic dairy products, this market niche is becoming increasingly interesting for the large
cooperatives, which results in takeovers of these small independent firms. The recent takeover
of the independent organic producer 'De Vereeniging' by Campina Melkunie is a good
example of these developments. The result is that the competition within the niche of organic
dairy becomes increasingly based on cost, leaving the small independent players no right to
exist.
Within the sub-sector 'powder & industrial products', the majority (57%) of the production
plants followed a combined differentiation/cost leadership strategy, and next comes those with
a differentiation strategy (29%). A minority (14%) of the plants followed a cost leadership
strategy. It is remarkable that within this sub-sector no niche strategy is followed. These
observations can be explained by the growing competition from low-cost dairy producing
countries such as Australia and New Zealand. As dairy powder and industrial dairy product
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have a mainly global market due to their non-perishability, the competition becomes global, in
contrast to fresh daily dairy products. To survive, Dutch dairy producers in this sub-sector had
ito focus on higher value added products resulting in a differentiation strategy. At the same
\ time, the size of the production and the severe competition forced these dairy plants to focus
I on cost leadership as well. These developments resulted in a combined strategy.
Finally, within the sub-sector 'cheese', half of the plants followed a cost leadership strategy
and almost a third (30%) followed a differentiation strategy. A niche strategy and a combined
strategy are only followed by a very small part of the plants (10% each). The emphasis on a
cost leadership strategy in this sub-sector is very typical for the Dutch cheese industry.
However, depending on the focus - number of production facilities versus output - cheese
plants following a niche strategy are either underrepresented or well represented in this study.
Especially in the sub-sector 'cheese', numerous small independent cheese farms follow a
niche strategy in their production of organic or other exclusive cheeses. Nevertheless,
comparatively speaking the total share of their output is very small. Output-wise, therefore,
this study seems rather representative for the total population of Dutch cheese producers.
During the interviews, managers were also asked which strategy their production plant
followed 10 years ago. The second part of Table 5.2 shows the results. When these figures are
compared with the current strategy figures, some interesting strategy shifts over the years can
be observed. Compared with 10 years ago, the share of the production plants following either
a cost leadership strategy or a differentiation strategy has shrunk, from 40% to 36% and from
28% to 20%, respectively. This decrease was partly counterbalanced by more use of the
combined differentiation/cost leadership strategy, which increased from 8% to 24%.
Furthermore, the share of companies following a niche strategy slightly increased. This
increase can be explained by the foundation of several new companies which are aimed at a
specific market niche, such as the organic factory 'Friese Ecologische Zuivel' in 1998 and the
dairy health food producer 'Yakult' in 1994. Finally, a small percentage of the operating
production plants were not in operation 10 years ago as shown in the column 'missing'.
The analysis of the changes over time for the individual sub-sectors gives some more detailed
information of the actual strategy shifts that have occurred during the period 1988-98. In the
sub-sector 'consumption milk', an increase in the number of production plants following a
niche strategy and cost leadership strategy can be observed at the expense of a differentiation
strategy. However, the major increase of production plants following a niche strategy can be
explained by the foundation of new companies after 1988. In the sub-sector 'powder &
industrial products', a major shift from a cost leadership to a combined differentiation/cost
leadership strategy can be observed. The reasons for this shift have been discussed above.
Finally, in the sub-sector 'cheese' no major shift seems to have occurred. However, while
there was a 10% growth of production plants following a differentiation strategy during the
period 1988-98, after 1998 growth only increased as a result of the intensified competition on
the international cheese market (see Chapter 4, Section 4.6).
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5.4 Measurement of ownership structure
A dairy interpretation of ownership structure was already extensively discussed in Chapter (Section 4.3). The two main ownership structures in the Dutch dairy industry are privately
owned firms and cooperatives. In this study, ownership structure was split into three
categories: 'cooperative'; 'private firm'; and, firms where the owner is also the manager, here
called 'owner/manager'. Like the measurement of'generic strategies', the measurement o:
ownership structure was based on both the firms' annual reports and the interviews with the
plant managers and board members (see Annex 5.3, question 5). Table 5.3 shows the division
of the production plants over the different ownership structures, both for the total sample and
for the individual sub-sectors.
It can be observed that the majority of the production plants have a cooperative ownership
structure. Within the sub-sector 'consumption milk', the two other ownership structures
'private firm' and 'owner/manager' - still have a substantial share, each of 25%. It should be
remarked, however, that the two major Dutch cooperatives - CM and FCDF, which comprise
94% of the cooperative production plants included in this study - have in recent years turnee
more and more into a mixed structure. These 'changing cooperatives' are characterized by at
increasing use of the objectives and practices of private firms: the objective of profit
maximization (in contrast to milk price maximization), financing on the public capital marke
by issuing shares, the limited decision power of member-farmers, and the use of private firms'
business performance indicators (see Chapter 4). These developments are typical for the
Netherlands and positively influence the overall (financial economic) performance of tee
cooperatives compared with 'traditional' cooperatives abroad (Bessey & Wilson, 1998).

Table 5.3: Ownership structure in the Dutch dairy industry (in percentages)

T
CM
P&I
CH
CH
CM
P&I
T:

Cooperative

Private firm

Owner/manager

68
50
71
80

20
25
29
10

12
25
n.a.
10

Cheese, N= 10
Consumption milk, N=8
Powder & industrial products, N=7
Total, N=25
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5.5 Measurement of the level of centralization
The 'level of centralization' refers to the hierarchical relation between the production plant
and its next hierarchical level. For production plants, which are part of a large corporation,
this often means that the next level will be the division or business unit. For independent
production plants, this variable was not applicable. The first step in assessing the level of
centralization consisted of studying the overall formal organization structure of a firm.
Subsequently, plant managers, corporate board members and/or division managers were
interviewed to verify this organization structure in practice. In case of a discrepancy between
the formal organization structure and the daily practice in which the organization is structured,
the actual (daily) practice determined the variable.
The environmental management variable 'environmental organization structure' is related to
the level of 'environmental centralization', which refers to the hierarchical level that has the
authority to make environmental decisions. For 'environmental centralization', it also holds
that the hierarchical relation between the production plant and its next hierarchical level is
taken into account. To determine the level of 'environmental centralization', the same
procedure was followed as for the level of general centralization, discussed above. However,
the verification of the daily practice was done by means of the interviews with the production
plant's environmental officers, environmental managers at division level, and the corporate
environmental managers. In this study, the level of environmental centralization is not used as
the measure for the environmental management indicator (EMI) 'organization structure', as
this EMI is broader. In the literature, the level of environmental centralization is assumed
rather to correspond with the level of centralization in general. Therefore, both the general and
the environmental level of centralization are measured separately in this study, in order to
verify if both variables do indeed correspond in practice. If they do not, then the value of the
level of environmental centralization will provide an interesting enrichment for testing the
hypotheses in Chapter 7.
Measurement results
Both the general level of centralization and the environmental level of centralization are
measured on the following three-point scale: fully decentralized, partly centralized, and fully
centralized. Figure 5.2 shows the levels of general and environmental centralization for each
production plant. These variables did not apply to the four production plants that were
independent at the start of the empirical study. It can be observed that the majority of
production plants have a high level of general centralization, a small minority is partly
centralized, and only one production plant is fully decentralized. It is notable that all plants in
the sub-sector 'cheese' are fully centralized. When the level of environmental centralization is
considered, it is striking that most production plants show a lower level of environmental
centralization than general centralization. Despite the existence of corporate environmental
policies in most companies, the responsibility for, and the actual implementation of, these
environmental policies are in most cases at the plant level. Therefore, the level of
environmental centralization shows an intermediate value for most plants, i.e. most plants are
partly centralized regarding their environmental affairs.
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Figure 5.2: Level of general and environmental centralization for each production plant*

I

centralization
19

21

23

25

Case Number
1 - Fully decentralized 2

Milk
(1-8)

Partly centralized. 3 - Fully centralized

Powder & Ind. prod.
(9-15)

Cheese
(16-25)

* The production plants, for which no bars arc shown, were independent at the start of the empirical study.

5.6 Measurement of culture
Organization culture is a rather intangible concept, which is, especially in relation it
environmental management, mentioned by many and measured by few. Although it is choser.
in this study to use an existing tool to measure organization culture, the results have to be
interpreted with caution, because, as yet, no commonly agreed-upon consensus about the
concept of organization culture exists. The cultural typology of Wilderom & Van den Be:e
(2000) is chosen as the most suitable means of operationalization of organization culture to:
the purpose of this study. Such a cultural typology can be operationalized by means of a
survey, which, however, involves the risk of measuring merely 'espoused values' (Schein.
1985). As discussed in Chapter 3, espoused values refer to the difference between what people
ill say and what people will actually do in situations where those values are operating
According to Schein, the third level of culture, 'the deeper basic assumptions', is the most
appropriate level to say something about organization culture. However, the assessment o!
this third level of culture is very difficult and time-intensive, and was not feasible in the
framework of this study. The number of participating production plants makes the assessmen;
of their organization culture by other means than a survey impossible within the boundaries o:
this study. Therefore, it was decided to assess organization culture by using the tools
developed by Wilderom & Van den Berg and to be subsequently very careful with the
interpretation of the results of this assessment, given the risk of measuring 'espoused values.
Wilderom & Van den Berg operationalize their five culture dimensions - job autonomy.
interdepartmental orientation; human resource orientation; improvement orientation; and.
external orientation - by distinguishing a set of items for each dimension, as shown in Table
5.4. These items are converted to a questionnaire (see Annex 5.5), in which a random
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Table 5.4: Items for each culture dimension
Improvement orientation

Job autonomy
• Room for non-managerial employees to make their
own decisions
• Freedom for employees to depart from rules
« Freedom for employees to implement decisions
according to their own views
• Freedom for employees to plan their own work
• Assignment of interesting tasks to employees
• Employees influence important decisions concerning
work
• The opportunity for employees to bring forward ideas
before decisions are made

•
•
•

External orientation

Interdepartmental orientation
• Useful cooperation between departments
• Exchange of useful information between departments
• Departments support one another in the resolution of
problems
• Mutual communication between heads of departments
Human resource orientation
• Performance appraisals are taken seriously
1
Careful selection of new personnel
• Employees obtain useful information about their own
functioning

Employees closely monitor their own way of working
Employees search for possibilities to improve the
organization
Initiatives taken by employees to improve the way in
which the work is done

•
•
•
•
•
•
•

Quick reaction to the changing desires of the customers
Quick reaction to developments in the market
Employees have a strong feeling of being better than
other dairy factories
Employees are well informed about the wishes and
needs of the customers
Outsiders and visitors are treated extremely well
Active promotion of the organization by its employees
The aim of improving the position compared with the
competitors

Source: Based on Wilderom & Van den Berg, 2000: 45-46, and Van der Veeken, 1998: 59-60.

sequence is used.32 The respondents had to indicate on a five-point Likert scale to what extent
the propositions were valid for their organization. The aggregated scores for an organization
on each of these five dimensions can be visualized in a 'culture wheel'. Figure 5.3 shows an
example of such a culture wheel. Hypotheses 2a to 2d, introduced in Chapter 3, suggest that
the scores on the first four culture dimensions are positively related to an organization's
environmental performance. The relationship between the fifth dimension, external
orientation, and an organization's environmental performance was indicated to be less clear.
When these assumptions are translated to the culture wheel, it is generally assumed that the
more 'filled' the wheel is, the higher an organization's environmental performance is.
Measurement results
Of the 25 production plants participating in this study, only 15 were willing to cooperate with
the culture survey. The plants of Friesland Coberco Dairy Foods did not participate in this
survey This corporate decision was taken because of the recent merger between Friesland
Dairy Foods and Coberco, which created a totally new situation that had not yet crystallized.
It was thought that a culture survey at that moment would cause too much confusion and
result in a non-representative picture of the organization culture of FCDF's plants.

The questionnaire, as reproduced in Annex 5.5, shows the set of questions/items, which were initially used by
Wilderom and Van den Berg (1998) in their empirical studies. This questionnaire was also used for the
culture survey of this study. Table 5.4 shows only a selection of these items based on a factor analysis that
v» llderom and Van den Berg (2000) carried out in order to increase the reliability of the instrument. As a
result of the factor analysis, several items were removed.
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Figure 5.3: The culture wheel
Job autonomy

External
orientation

Improvement
orientation

Interdepartmental
orientation

Human resource
orientation

In addition, one small independent production plant did not participate in the culture survey,
because it considered itself to be too small to obtain any surplus value from such a
cooperation. For each of the 15 production plants the value of the individual culture
dimensions is computed as the average value of all participants of the survey of that plam
The values of the five culture dimensions of an individual participant are computed as the
average of the scores of the accompanying items for each dimension. The culture wheel, a;
illustrated in Figure 5.3, gives a good insight into the organization culture of individual plants.
However, the printing of 15 separate culture wheels would not give a good overview of the
organization culture of these production plants. One wheel per sub-sector with the different
graphs of the individual production plants would not be clear enough for a profound analysis,
as the resulting abundance and maze of lines would be hard to interpret. Therefore, the culture
wheel will only be used in an aggregated form for all plants per sub-sector. The analysis of the
production plants' organization culture will subsequently be based on bar charts of the
aggregated and individual culture dimensions for each plant.
Figure 5.4 shows the aggregated 'culture indicator' for each of these 15 production plants
The culture indicator is defined as the degree of open culture, which is computed as the mean
value of the five culture dimensions, and thereby produces a measure for the area under the
graphs of the culture wheels for the individual plants. The mean value is highest in the subsector 'powder & industrial products', as can be seen in Table 5.5. However, this observation
should be interpreted carefully, as it is based on only three plants participating with the surve)
in this sub-sector. On average, the values in the sub-sector 'consumption milk' are somewhat
higher than in the sub-sector 'cheese'. Furthermore, the variance is particularly low in the subsectors 'powder & industrial products' and 'cheese'; in these cases, the values of the culture
indicator maximally vary around one point between the diverse production plants. Given the
nature of the questionnaire (see Annex 5.5) - where very personal questions focused on
individual opinions - the tendency not to focus on the extremes of the five-point scale is ver;
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Figure 5.4: The values of the culture indicator for the different production plants*

I
I

Case Number

Consumption milk
(1-8)

Powder & ind. prod.
(9-15)

Cheese
(16-25)

' The production plants, for which no bars are shown, were not participating in the culture survey.

Table 5.5: The culture indicator and dimensions for each sub-sector
Culture indicator

N
Mean
Variance
Minimum
Maximum
Range

Total

CM

P&I

CH

Total

CM

l'&I

CH

Total

CM

P&I

CH

15
3.33
.09
2.81
3.83
1.01

6
3.37
.13
2.81
3.83
1.01

3
3.63
.04
3.44
3.82
.38

6
3.14
.02
2.98
3.31
.32

15
3.05
.18
2.45
3.73
1.28

6
3.07
.11
2.61
3.53
.92

3
3.40
.27
2.80
3.73
.93

6
2.86
.17
2.45
3.63
1.17

15
3.31
.12
2.55
3.73
1.18

6
3.34
.23
2.55
3.73
1.18

3
3.34
.27
2.80
3.73
.93

6
3.17
.04
3.00
3.47
.47

Huma n resource orientation
N
Mean
Variance
Minimum
Maximum
Range
(M
P&I:
(H:
Range:

Interdepartmental
orientation

Job autonomy

Imp -ovement orientation

External orientation

Total

CM

P&I

CH

Total

CM

P&I

CH

Total

CM

P&I

CH

15
3.30
.21
2.45
3.92
1.46

6
3.28
.30
2.45
3.86
1.41

3
3.74
.06
3.47
3.92
.45

6
3.08
.08
2.58
3.46
.88

15
3.53
.07
3.23
4.00
.77

6
3.65
.06
3.27
3.94
.67

3
3.62
.11
3.40
4.00
.60

6
3.36
.03
3.23
3.67
.44

15
3.46
.13
3.00
4.31
1.31

6
3.37
.13
2.81
3.83
1.01

3
3.63
.04
3.44
3.82
.38

6
3.14
.02
2.98
3.31
.32

consumption milk
powder & industrial products
cheese
difference between maximum and minimum value

common. Moreover, the values of the culture dimensions and indicator are mean values,
»hich balance out these extremes even more. This means that the interpretation of the data
must be focused on the differences in values in a relatively small range and now it is,
therefore, interesting to see if the values of the individual culture dimensions show more
variation.
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Figure 5.5 shows the values of the five culture dimensions -job autonomy; interdepartmeniai
orientation; human resource orientation; improvement orientation; and, external orientationfor each of the 15 production plants. Table 5.5 shows the mean values and variances for each
dimension. First of all, it is striking that all five dimensions have on average a higher value in
the sub-sector 'powder & industrial products' than in the other two sub-sectors. As already
mentioned, this observation has to be carefully interpreted, as it is based on only three
production plants. Furthermore, the cheese plants show on average the lowest value on all five
dimensions, and also the lowest variances on all five dimensions. This means that the
organization culture within the sub-sector 'cheese' seems less open and much more
homogeneous than in the other two sub-sectors. The consumption milk plants show
intermediate average values on all five dimensions. Except for the dimension improvemem
orientation, their variance is much higher than in the other two sub-sectors. This means thai
consumption milk plants have the highest variation in culture compared with the other two
types of plants.
When the individual culture dimensions are analyzed, it can be observed that the first culture
dimension, job autonomy, has generally a lower value than the other four dimensions. The
variance is, however, higher than for the other dimensions: more ups and downs can clearl;
be observed. A possible explanation for the lower value could be the nature of the coopératif
production plants of the study. Generally, a dairy production plant requires from its
employees a lot of standardized processing actions, subject to procedures and protocols. In
such an environment, there is much less room or desire for job autonomy than in, for example,
a service organization. The peaks in the values of the dimension job autonomy seem to be
related to the production plants that have more advanced production processes, more
specialized products and a higher average education level of the employees. The variation in
value between the individual production plants for the dimension job autonomy is around 1.3
points.
The dimension improvement orientation has on average the highest value and the lowest
variance of the five dimensions. This means that all dairy production plants have a relative!}
high focus on improvement. However, in the sub-sector 'powder & industrial products', the
average value for improvement orientation is surpassed by external orientation. It can be
concluded that the plants in the sub-sector 'powder & industrial products' that participated in
the survey have a relatively large external focus. Although based on only three plants, the
large external focus can be explained by the market developments in this sector: increasing
international cost-based competition forces companies to focus on the demand of the market
in the segment of high added-value products. The other two sub-sectors also score relative!)
highly on improvement orientation compared with the other dimensions. However, in absolute
terms, cheese plants, in particular, have a much lower value on this dimension. This means
that the external focus of cheese plants is lower than that of consumption milk plants, and
especially than that of plants in the sub-sector 'powder & industrial products'. This picture oi
a low external orientation in the sub-sector 'cheese' is definitely true of the past. But, recently,
there seems to have been a change towards more external orientation driven by market
developments, such as increased competition caused by the collapse of the Russian export
market.
For all three sub-sectors, the dimension interdepartmental orientation has on average an
intermediate value. In the sub-sector 'consumption milk', more variation can be observed than
in the two other sub-sectors. The dimension human resource orientation has, like the
dimension job autonomy, on average a somewhat lower value than the other dimensions. The
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The values of the five culture dimensions for the different production plants*

A: Job autonomy

B: Interdepartmental orientation

9

21

23

25

Case Number

Milk
(1-8)

Powder & ind. prod.
(9-15)

Cheese
(16-25)

Milk
(1-8)

C: Human resource orientation

Powder & ind. prod.
(9-15)

Cheese
(16-25)

D: Improvement orientation

1 3

5

7

15

17

19

21

23

Case Number

Milk
(1-8)

Powder & ind. prod.
(9-15)

Cheese
(16-25)

Milk
(1-8)

Powder & ind. prod.
(9-15)

E: External orientation

3

15

17

19

21

23

25

Case Number

Milk
(1-8)

Powder & ind. prod.
(9-15)

Cheese
(16-25)

Ine production plants, for which no bars are shown, did not participate in the culture survey.

Cheese
(16-25)

25
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sub-sector 'powder & industrial products' forms an exception with relatively high values
This can partly be explained by the nature of the production processes in this sub-sector. Thisub-sector requires relatively higher skilled employees, and, in practice, high skillec
employees are more confronted with human resource management than lower skilled
employees. Nevertheless, the small sample size for the culture survey in this sub-secta
requires careful interpretation. Furthermore, it is striking that the variance in the sub-sect«
'consumption milk' is much higher than in the other two sub-sectors; the difference betwea
the highest and lowest value is almost 1.5 points.
The culture dimensions are all positively and statistically significantly related to the culture
indicator at the 0.05 level (2-tailed). The culture dimensions are also mutually positive!)
correlated. Not all of these correlations are statistically significant. Table 5.6 shows Ét
Pearson correlations (R") of the aggregated and individual culture dimensions. The
dimensions interdepartmental orientation and external orientation both show a high
correlation with the other four dimensions. The dimensions job autonomy and human resource
orientation show lower correlations with the other dimensions. This observation correspond
with the observation that these two dimensions generally have a lower value than the othe:
three dimensions.

Table 5.6: The Pearson correlations for the aggregated and individual culture dimensions
Culture
indicator

Culture indicator
Job autonomy
Interdepartmental orientation
Human resource orientation
Improvement orientation
External orientation

1.000
.808**
.818**
.770**
.835**
.882**

Job
Autonomy

Interdepartmental
orientation

1.000
.498
.378
.763**
.700**

1.000
.689**
.632*
.560**

Human
resource
orientation

Improvement
orientation

1.000
.367
.596*

1.000
.811**

External
orientation

1.000

** Correlation is significant at the 0.01 level (2-tailed), i.e. the possibility that the null hypothesis (no
correlation) is wrongly rejected is 1%.
* Correlation is significant at the 0.05 level (2-tailed), i.e. the possibility that the null hypothesis (no
correlation) is wrongly rejected is 5%.

Figure 5.6 shows the aggregated culture dimensions for each of the three sub-sectors. It can be
observed that the sub-sector 'powder & industrial products' has the highest value for each
individual culture dimension and that the sub-sector 'cheese' has the lowest value for each
individual culture dimension.
It can be concluded that the organization culture of the Dutch dairy industry shows a rather
homogeneous picture at first sight. However, the analysis of the individual sub-sectors and
culture dimensions reveals a more diverse cultural picture. The sub-sector 'powder s
industrial products' has the most open culture compared with the other two sub-sectors, and is
related to a particularly strong external focus. The sub-sector 'cheese' has a relatively closeo
culture compared with the other two sub-sectors, with little variation in culture between the
individual cheese plants. The sub-sector 'consumption milk' has an intermediate level ol
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Figure 5.6: The aggregated culture dimensions for the three sub-sectors

Job autonomy

External orientation

Improvement orientation

interdepartmental orientation

Human resource orientation

Sub-sector 'consumption milk' * Sub-sector 'powder & industrial products'

Sub-sector 'cheese'

ionization culture, although characterized by a relative high level of variation between the
lifferent consumption milk plants. Finally, Dutch dairy plants are relatively strongly focused
m improvement.
he next chapter will elaborate on the measures and statistical analysis of the dependent
ariable 'environmental performance' and the environmental management variables 'policy &
irategy', 'communication', 'organization structure' and 'management commitment'.
ventually, in Chapter 7 these dependent and independent variables will be linked to answer
ie sub-questions and test the hypotheses.

6

METHODOLOGY II: MEASUREMENT OF ENVIRONMENTAL
PERFORMANCE AND MANAGEMENT INDICATORS

The previous chapter focused on the methodological aspects of the independent variables. The
construction of the sample, the data collection, the measures and the statistical analysis of the
general independent variables were discussed. This chapter discusses the measurement of both
the dependent variable environmental performance (EPI) and the environmental management
indicators (EMIs). First, the construction of the measures for the EMIs and the EPI is
explained (6.1). Then, we analyze the measurement results of the EMIs (6.2) and the EPI (6.3)
concerning the 25 production plants involved in this study. In addition, the search for a
validation of the EMIs and EPI as measurement tools, by means of the results of an expert
panel survey, is discussed (6.4).

6.1 The construction of the measures for the environmental management
and performance indicators
Chapter 2 discussed environmental performance evaluation systems as a tool to assess
environmental performance. It was concluded that, at the start of the empirical study (mid1998), there was no widespread agreement on the definition of environmental performance.
Moreover, there was no general acceptance of one single environmental performance
evaluation system, and no single system covered the entire environmental performance field.
In the meantime, more standardization of environmental performance evaluation has emerged
rathe form of the ISO 14031 guidelines (ISO, 1998), the guidelines of the Global Reporting
Initiative (GRI, 2000), and the eco-efficiency guidelines of the World Business Council for
Sustainable Development (WBCSD) (see Chapter 2). However, during the empirical study
these guidelines were not yet available. Given the shortcomings of the existing systems and
models at that time, it was decided not to use any one such system or model in its entirety,
despite the methodological and scientific attractiveness of this option. In addition, most
existing systems at that time were constructed in a general way, and therefore valuable
detailed sector-specific information was not used. As the focus of this study is on one sector
of industry, the measurement tool introduced here will use the sector-specific information of
this particular industry.
6.1.1 The environmental performance questionnaire
Although we did not use any single example of the environmental performance evaluation
systems and environmental management models that were available at the time of the
empirical study (see Table 2.1 in Chapter 2), insights from these systems and models formed
the basis for the construction of our questionnaire (see Annex 6.1). The aim was to get as
complete a picture as possible of what can be understood by 'environmental performance'.
Therefore, the methodological choice was made to focus on the whole range of possible
indicators related to environmental performance. First, all systems and models were analyzed
m order to extract all the (sub-)indicators that were used to measure or classify environmental
performance. After removing double counts and choosing the best formulation for each
subject, this analysis resulted in a long list containing all possible (sub-)indicators that were
used in existing systems and models. Then, those (sub-)indicators that were not relevant for
'he dairy industry were removed. Subsequently, the remaining (sub-)indicators were
structured on the basis of the production chain, i.e. procurement; production process; and,
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post-production. The (sub-)indicators that could not be placed within one of these this
categories were classified in one of the three other categories - policy & strategy; regulate
and, communication. The next step was the translation of this list and the sector-specifi,
information into one questionnaire (Annex 6.1). Where possible, the questions wen
formulated in such a way that they could be answered on a five-point Likert scale. However
some questions could only be answered on a nominal dichotomous scale with a simple y' es
or 'no'. Other questions required specific quantitative information that could only ï
converted to a five-point Likert scale afterwards, i.e. after an overview of the possible extra
values for the particular (sub-)indicator. The six categories of questions can be described t
follows:

. Policy & strategy: questions concerning management's efforts to influence i
organization's environmental performance. This includes the presence and implementatie:
of policies and programs, audits, and the way environmental concerns are embedded inth
organization structure. The management performance indicators (MPIs) as introduced::
the ISO 14031 guidelines (ISO, 1998) are closely related to this category. An importe
difference between ISO 14031 and the tool developed in this study is the absence o:
financial performance in this study, as here financial performance is neither part of the
environmental performance nor one of the management indicators as introduced in the
research model (see Figure 3.2). Moreover, the Dutch dairy industry is dominated by firm:
with a cooperative organization structure, which makes the use of such financial
information complicated.
. Regulation: questions concerning the attitude towards and the position on regulation. Tte
includes compliance with regulation, internal monitoring to guarantee compliance, signin:
voluntary agreements (covenants) with the government, and the extent to which future
regulation is anticipated.
. Procurement: questions concerning the policy of, and results on, procurement. Tht
includes enforcement of environmental performance norms on, the environmenta
cooperation with, and the environmental auditing of, suppliers.
. Production process: questions concerning the environmental performance of the
organization's operations. This includes the incorporation of environmental concern:
throughout the production process, which covers the design, installation, operation and
maintenance of the physical facilities and equipment. In addition, this includes the actua.
consumption figures of the main resources and the emission figures of the main pollutant
in the dairy industry. The operational performance indicators (OPIs) introduced in the ISO
14031 guidelines (ISO, 1998; and see Box 2.7) resemble this category.
. Post-production: questions concerning the environmental effects that take place after the
product leaves the factory gates. This includes the incorporation of environmental concent!
during transport, environmental cooperation with customers, and the responsibility for
recycling and disposal of packaging material after use;
. Communication: questions concerning the internal and external environments
communication. This includes the presence and quality of an environmental report, and
environmental communication with consumers, employees and other stakeholders.
In this questionnaire, there were questions aimed at gathering information for measuring
environmental performance, on the one hand, and three of the four environmental
management indicators (EMIs) - EMI policy & strategy, EMI communication and EMI
organization structure - on the other hand. However, in the questionnaire this division
between the environmental performance (EPI) and the EMIs does not fully correspond to the
diverse categories used to construct the EPI and the EMIs in our model. The reason for this
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Back of correspondence is the structure of this study: the EPI and the EMIs are only partly
constructed on the basis of the results of the empirical study. Moreover, the distinction
between each category is not always unambiguous, as the questionnaire was designed to
enable the interviews to follow a natural course. For example, in the questionnaire the
categories 'regulation' and 'procurement' contain questions which are really part of the EMI
policy & strategy in the model. In the final construction of the EPI and the EMIs, the structure
wasfine-tunedand overlaps were removed. The questionnaire must be seen as the first step in
the development of an EPI.

6.1.2 The construction of the environmental management and performance indicators
Figure 6.1 shows the construction of the environmental management indicators (EMIs) and
the performance indicator (EPI) and their position in the research model, as introduced in
Chapter 3. The research model distinguished four EMIs - EMI policy & strategy; EMI
communication; EMI organization structure; and, EMI management commitment - the first
one of which is divided into three categories - policy; systems; and, documents. EMI
management commitment was based on three commitment dimensions -- affective;
continuance; and, forced - and measured by a separate 'commitment questionnaire' (see
Annex 6.4). The measurement of EMI management commitment will be discussed later in this
section. The EPI is constructed of an environmental operational indicator (EOI) and an
environmental impact indicator (Ell). The EOI is composed of four categories: EOI
regulation; EOI procurement; EOI technical process & product measures; and, EOI postproduction. The Ell is constructed of three categories: Ell energy; Ell water; and, Ell other.
This section will now discuss how the construction of the EMIs and the EPI evolved, what
choices were made and on what basis, and of which group of detailed sub-indicators each of
the different categories is constructed.
On the basis of the interviews with the production plants' environmental managers and the
lirnis' and plants' written material on environmental matters, a database with over 250 subindicators for each production plant was created. The database formed the basis for three of
the EMIs (EMI policy & strategy; EMI communication; and, EMI organization structure) and
the EPI. After all the interviews were completed, the sub-indicators were ranked on five-point
ordinal, or converted to ordinal, Likert scales on the basis of the observed extremes for the
subject concerned. These Likert scales for each (sub-) indicator are shown in Annexes 6.2 and
6.3 for the EMIs and the EPI respectively. The sub-indicators with a dichotomous nominal
scale, most of the time an absolute 'no' or 'yes', are an exception to these five-point Likert
scales. In these few cases, 'no' is ranked as ' 1' and 'yes' is ranked as '5', i.e. the extreme ends
ol the Likert scale.
Then, an iterative process of analyzing the list of sub-indicators, on the one hand, and the
interviews and discussions with academic and non-academic experts, on the other, resulted in
the selection of 81 sub-indicators at the most detailed level. Double counts were removed. So
were those sub-indicators that appeared to be neither relevant nor distinguishing for a
production plant's environmental performance or environmental management. For example,
a
*ter the interviews, it became clear that the presence of a Combined Heat and Power
installation (CHP) is not a good indicator for a production plant's environmental performance,
as daily practice appeared far more complex; neither the presence nor the absence of a CHP
installation says anything about its efficiency in generating electricity. Another example of a
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Figure 6.1:

Overview of the construction of environmental performance and manager»
indicators in relation to the research model

Business
environment'

EPI:
EMIs:
EMI Policy & strategy:
Policy
Systems
Documents
EMI Communication
EMI Organization structure
EMI Management commitment:
Affective
Continuance
Forced

Environmental operational
indicator (EOI):
- EOI Regulation
EOI Procurement
EOI Technical process &
product measures
- EOI Post-production
Environmental impact indicator
(Ell):
- Ell Energy
- Ell Water
- En Other

non-distinguishing indicator is the membership of the World Business Council for Sustainabl
Development (WBCSD), as no single Dutch dairy firm was a WBCSD-member during th
period of the empirical study. Finally, a number of the remaining list of sub-indicators sen*
as data from which one final sub-indicator was derived or calculated. Examples are th
'quality sub-indicators', the mean value of which resulted in an overall sub-indicator 'qualit
index'. This latter sub-indicator measures the quality of environmental policy plans, based 01
13 quality sub-indicators (see items 24 and 26 of EMI policy & strategy in Annex 6.2) andtli
quality of location environmental reports3', based on 15 quality sub-indicators (see item 3 o
EMI communication in Annex 6.2). These quality sub-indicators are not part of the final 8
sub-indicators at the highest level of detail. Rather, they provide the necessary backgrouni
information to compose some of these sub-indicators.
In order to compile the EMIs and the EPI, these 81 basic sub-indicators were subsequent
restructured, as the structure of the questionnaire did not fully correspond to the content of th
A location environmental report is an environmental report produced for a specific production site.
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EMIs and the EPI. Moreover, overlaps between different categories had to be removed. In
addition, the insights of the ISO 14031 (ISO, 1998) and GRI (GRI, 2000) guidelines, which
had become available in the meantime, were used as much as possible at this stage of the
project. Chapter 3 has already referred to the relation between the EPI, the EMIs and the
environmental performance questionnaire, on the one hand, and the ISO 14031 guidelines, on
the other. Table 6.1 shows the similarities and differences between the EPI and EMIs, as
developed in this study, and the indicators of both the ISO 14031 and the GRI guidelines, in
order to help explain the construction of the measurement tool of this study. The indicators
that are clearly defined by any one of the three systems are shown in bold print.
All three systems provide guidelines or help to measure environmental performance. The
main differences between these three systems are the scope and focus. Both the measurement
tool of this study and the ISO 14031 guidelines deal with environmental management and
performance indicators, while the GRI guidelines deal with economic and social indicators as
well. All three systems are suitable for external reporting or auditing, but the measurement
tool of this study also focuses on internal aspects, which are best revealed by the EMIs: EMI
communication; EMI organization structure; and, EMI management commitment. These
EMIs can be interpreted as leading indicators - aiming at providing managers with tools to
effect change, in order to improve environmental performance (see Chapter 3) - contrary to an
EPI. which can be interpreted as a lagging indicator. Another important difference is that the
tool of this study has a clearly defined division of the EPI into the EOI and the Ell. Both the
ISO 14031 and GRI guidelines do not make such a clear division between operational and
impact indicators. There is still no common agreement on the definition of environmental
performance. Sometimes, only the actual environmental impact expressed in consumption and
emission figures (Ell) is called environmental performance. Therefore, the model of this study
aims to contribute to ending this confusion by analyzing the differences between the Ell and
the EOI.
The last row of Table 6.1 shows the similarities in the terminology used in the three systems.
Most confusing are the different meanings of EPI in the systems of this study compared with
the ISO 14031 guidelines; ISO 14031 also includes the management indicator policy &
strategy (MPI) in its EPI. Finally, the absence of environmental condition indicators (ECIs) in
the system of our own study and in the GRI guidelines is striking. It was already stressed
before that the condition or context in which a production plant has to operate is very
important and revealing. However, the actual operationalization of these indicators is very
difficult in practice; this problem is also noted by ISO 14031 itself. Therefore, condition or
context indicators are not incorporated in the measurement tools used in this study.
Given the explanation of the structure of the EMIs and the EPI, the next step is the actual
construction of these indicators. Table 6.2 shows the detailed sub-indicators of which the EMI
policy & strategy; EMI communication; and, EMI organization structure, are constructed.
Table 6.3 shows the two main sub-indicators of which the EPI is constructed: the operational
indicators (EOIs) and the impact indicators (Ells) and their detailed composition. The general
selection procedure, which resulted in the 81 sub-indicators, was already discussed above.
»hen more specific selection criteria were applied to individual indicators, these criteria will
be discussed below. The weights for the different sub-indicators of the EMIs and EPI are
shown, respectively, in Annexes 6.2 and 6.3. The ISO 14031 and GRI guidelines do not give
any starting points for the determination of the weights of these sub-indicators. Therefore,
these weights are assigned on the basis of their relative importance, which was determined in
consultation with experts inside and outside academia. It was aimed to assign the weights in a
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Table 6.1 :

Environmental indicators in this study compared with the ISO 14031 and the
GRI Guidelines
System of environmental
indicators of this study

ISO 14031

GRI

Scope

Environmental
management
and performance indicators

Three basic
indicators for
environmental
management

Guidelines for sustainability
(environmental, economic and
social) reporting

Focus

External reporting/auditing and
locus on internal aspects

External
reporting/auditing

External reporting/auditing

Content

.

.
.

•
.

.

Similarities
in content of
terminology

ECI:
Ell:
EMI:
EOI:

EMls:
Policy & strategy:
policy, systems, and
documents
Communication
Organization structure
Management
commitment:
affective, continuance,
and forced
EPls:
EOIs

ECIs
EPIs:
OPIs
MPIs

•

Vision & strategy
Policies, organization &
management systems
Performance:
Environmental
Economic
Social
Integrated

EPI
EOI

OPIs
Defined part of OPIs

Env. pert'. Indicators
Not a separately-defined part of
env. perf. indicators

Ell

Defined part of OPIs

EPI + EMI Policy & strategy

EPIs

Not a separately-defined pari of
env. perf. indicators
Env. perf. indicators + Vision &
strategy + Policies, organization
& management systems

EMI Policy & strategy

MPIs

Vision & strategy + Policies,
organization & management
systems

EMI Communication

In some instances,
referred to in MPIs
as 'community
relations'

Not incorporated

EMI Organization Structure

Not incorporated

In section 'Policies,
organization and management
systems'

EMI Management
Commitment
Not incorporated

Not incorporated

Not incorporated

ECIs

Not incorporated

Environn lental
Environn îcntal
Environn lental
Environn lental

Condition Indicator
EPI
Impact Indicator
MP
Management Indicator OPI
Operational Indicator

Environmental Performance Indicator
Management Performance Indicator
Operational Performance Indicator
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able 6.2: The construction of the environmental management indicators (EMIs)
EMI Policy & strategy
Policy

1.
2.
3.
4
;

6.
7,
8
' 9.
10.
11.

Environmental b e n c h m a r k s
Environmental m e a s u r e s to strengthen market position
Environmental m e a s u r e s to save costs
Green/organic p r o d u c t s in the product range
Environmental standards for suppliers
Environmental standards as selection criterion suppliers
Environmental audits for suppliers
Internal monitoring for e n v i r o n m e n t a l c o m p l i a n c e
Signing Packaging C o v e n a n t s 1 a n d II
Signing Multi-Year A g r e e m e n t
Anticipating future e n v i r o n m e n t a l regulation

Systems
12. Environmental m a n a g e m e n t s y s t e m
13. ISO-14001 certificate
14. Internal environmental audits
15. External environmental audits
16 Environmental efficiency as m a n a g e m e n t indicator
17. Environmental m a n a g e m e n t information s y s t e m ( E M I S )
18. Integration o f an e n v i r o n m e n t a l m a n a g e m e n t information s y s t e m ( E M I S ) in a general m a n a g e m e n t
infonnation system ( M I S )
Documents

19.
20
21.
22.
23
24.
25
26.
27.

Environmental m a n a g e m e n t statement
Formal environmental policy
Energy m a n a g e m e n t policy
Calamity plan
B.ViP-1 '
Quality index B M P - I
BMP-II
Quality index BMP-II
Emironmental c o d e o f c o n d u c t

MI Communication
Corporate environmental report
Location environmental report
Quality index location e n v i r o n m e n t a l report
Environmental section in corporate annual report
Environmental information o n corporate Internet site
Other publicly available e n v i r o n m e n t a l c o m m u n i c a t i o n material
Product-related e n v i r o n m e n t a l labeling or information
Environmental c o m m u n i c a t i o n t o w a r d s u s e r / c o n s u m e r
Emironmental c o m m u n i c a t i o n t o w a r d s e m p l o y e e s
Environmental c o m m u n i c a t i o n t o w a r d s other stakeholders

EMI Organization structure
Employees with e n v i r o n m e n t a l tasks
Integration of environmental tasks in the organization
Em ironmcntal training/education
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Table 6.3: The construction of the environmental performance indicator (EPI)
Environmental Operational Indicator (EOI)
EOI Regulation
1. Compliance with the environmental regulation
2. Position in relation to objectives of Packaging Covenants I and II
3. Position in relation to objectives of Multi-Year Agreement
4. Accomplished objectives Environmental Policy Plan-I
EOI Procurement
5. Environmental cooperation with suppliers
EOI Technical process & product measures
6. The integration of environmental quality in product development
7. Use of Life Cycle Analysis
8. Search for greener ingredients
9. Search for greener packaging materials
10. Packaging design based on waste minimization and maximization of reuse
Products based on environmental innovation
Environmental criteria incorporated in design of new facilities
Use of green power
Level of 'environmental techniques'
Use of dairy by-products as supply for feed industry
Waste management
Reuse of water
CPR-13 (related to ammonia in the refrigeration system)
C'PR-15 (related to chemical storage)
EOI Post-production
20. Integration environmental considerations in transport
21. Environmental cooperation with buyers
22. Taking responsibility for recycling or removal of packaging after use

Environmental Impact Indicator (Ell)
EH
1.
2.
3.
4.
5.
6.
7.

Energy
Energy efficiency improvement 1997 compared with 1996
Energy efficiency improvement 1998 compared with 1997
Specific energy use 1997
Specific energy use 1998
Development of energy efficiency since 1992
Development of CO : emission since 1989
Development of NOx emission since 1985

Ell
8.
9.
10.
11.
12.
13.
14.

Water
Specific water use 1997
Development of water use since 1985
Development of water pollution since 1985
Development of N-Kj since 1985
Development of phosphate emission since 1985
Development of chloride emission since 1989
Development of nitrate emission since 1985

Ell
15.
16.
17.
18.
19.

Other
Development of the total amount of waste since 1985
Development of chemical waste and used oil since 1985
Soil management
Noise management
Smell management
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way that reflects the relative importance of the environmental impact and activities. The
assigned weights will be discussed below.
Environmental management indicators (EMIs)
ThefirstEMI, EM policy & strategy, is divided in three categories - policy; systems; and,
documents. A weight of 1/3 is assigned to each of the mean values of the three categories.
EM Communication, the second EMI, is composed of 10 sub-indicators of which one - the
quality index of the location environmental report - is composed of 15 quality sub-indicators
(see Annex 6.2c). EMI communication is calculated as the mean value of its 10 subindicators; the quality index of the location environmental report is calculated as the mean
value of the 15 quality sub-indicators. Third, EMI organization structure is composed of three
sub-indicators and is calculated as the mean value of these three sub-indicators.
Environmental performance indicator (EPI)
The production plant's environmental performance indicator (EPI) is composed of an
operational indicator (EOI) and an impact indicator (Ell). The reason to have this dichotomy
has already been discussed above. The EPI is calculated as the mean value of the EOI and the
Ell. The equal weights of the EOI and the Ell reflect the relative importance of these two
indicators according to the experts. Subsequently, the environmental operational indicator
(EOI) is composed of four categories - EOI regulation; EOI procurement; EOI technical
process & product measures; and, EOI post-production - with 22 sub-indicators in total. The
mean values of the four categories were respectively assigned the weights 2/12, 1/12, 7/12 and
-12. which reflects the relative importance of these categories according to experts. Then, the
em ironmental impact indicator is composed of three categories - Ell energy; Ell water; and,
Ell other - with 19 sub-indicators in total. The choice of the environmental impact subindicators is based on the assessment of the main environmental problems in this sector energy consumption, water consumption and discharge - by the Novem (Dutch Organization
for Energy and Environmental Affairs) and FO Industrie (Facilitating Organization for
Industry), on the one hand (FO Industrie, 1998), and experts within and outside the sector, on
the other. Moreover, the final compilation was also dependent on the availability and mutual
comparability of the consumption and emission figures. The mean values of the three
categories were, respectively, assigned the weights 2/5, 2/5 and 1/5, as 'water' and 'energy'
were judged to be equally important and the category 'other' less important.
Environmental management commitment
As already mentioned, the fourth environmental management indicator, EMI management
commitment, has a special position, as this variable was measured in a different way from the
other three EMIs. Due to its nature, i.e. measuring personal opinions of individual managers
rather than organizational aspects, this variable was measured by means of a separate
questionnaire (see Annex 6.4) that had to be filled out by the interviewees. The questionnaire
was developed on the basis of Keogh & Polonsky's (1998) three-component model of
environmental commitment. Meyer and Allen, the creators of the model which Keogh &
Polonsky subsequently applied to the environmental field, have tested their three-component
model of organizational commitment extensively (Allen & Meyer, 1990 and 1996; Meyer &
Allen. 1991; Meyer et al., 1993). However, to date, this model has only been conceptual. In
the framework of this study, it was decided to operationalize this model as a first attempt to
measure environmental management commitment. For each commitment level six items,
representing various propositions, are formulated, based on the description of the model by
Keogh & Polonsky and the existing literature, such as Cramer (1987), who describes how
political involvement' can be measured. Table 6.4 shows these items.
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Table 6.4: Environmental commitment items
Affective commitment
Environmental concerns should be a main consideration within business strategy.
I use and integrate environmental information from all sources to find solutions, take actions and make
decisions.
I enter into discussions with colleagues about my environmental concerns.
1 take environmental considerations into account in my personal decisions and actions (energy use. water
use, buying green products, waste separation, recycling, transport).
I am a personal member of one or more environmental organizations.
I have either been interviewed about or have published my own environmental-related research, actions or
opinions in the firm magazine, the professional literature or in the form of a letter to the editor of a
newspaper.
Continuance commitment
The incorporation of environmental concerns is a prerequisite for an economically healthy enterprise.
1 use and integrate environmental information that is predominantly related to economic and social norms
I use environmental information to minimize the tangible (business economic) and intangible costs of the
firm.
Without the incoiporation of environmental concerns in a firm's strategy, a firm will not survive in the
long term.
External stakeholders will increasingly judge our firm on its environmental performance.
A bad environmental image will have considerable negative effects on our firm's economic performance
Forced commitment
I use environmental information only when there is a need for it or when 1 am obliged to
The regulator forces me to take environmental action
I feel compelled to take environmental action to satisfy the expectations of environmental groups
I feel compelled to take environmental action to satisfy the expectations of customers
I feel compelled to take environmental action to satisfy the expectations of shareholders
I feel compelled to take environmental action by the firm's beliefs and values

Subsequently, these items were transferred to a questionnaire in a random sequence (set
Annex 6.4). All interviewees had to indicate on a five-point Likert scale to what extent the)
agreed with the propositions. The level of each commitment dimension is measured as the
average of the scores on their items.
The next two sections will deal with the results of measuring, respectively, the environmental
management indicators (EMIs) and the environmental performance indicator (EPI).

6.2 Measurement results of the environmental management
indicators
In this section, the measurement results of the four environmental management indicators
(EMIs): EMI policy & strategy; EMI communication; EMI organization structure; and, EMI
management commitment are analyzed.
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6.2.1 Environmental policy & strategy
Figure 6.2 shows the values of the participating production plants for the variable EMI policy
&strategy. Table 6.5 supports this figure by showing the mean values and variances of
environmental policy & strategy for each sub-sector: consumption milk; powder & industrial
products; and, cheese. It can be observed that the total sample gives a different picture than
the individual sub-sectors. Although the mean values of the total sample and the individual
sub-sectors do not differ that much - they are all between 3.1 and 3.3 points - the variances
show a clear difference. Within the sub-sector 'consumption milk', the variance is much
hieher than in the other two sub-sectors. This means that in this sub-sector, the values of the
individual production plants for the variable EMI policy & strategy show much more
variation than in the other two sub-sectors; in this sub-sector, both the highest and lowest
\alue for this variable can be found.

gure 6.2: The values for EMI policy & strategy, specified by plant

r
Case Number
Consumption milk ( 1 -8)

Powder & ind. prod. (9-15)

Cheese(16-25)

fable 6.5: EMI policy & strategy for the three sub-sectors

N
Mean
Variance
Minimum
Maximum
Range

Total

Consumption
milk

Powder &
industrial
products

Cheese

25
3.19
.44
1.33
4.25
2.92

8
3.06
.70
1.33
4.25
2.92

7
3.33
.40
2.05
4.03
1.98

10
3.19
.34
2.17
4.19
2.02

"ange: Difference between maximum and minimum value.
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Figure 6.3: Construction of the environmental management indicator policy & strategy
A: Consumption milk

E M I Policy & st-E'.

E Ml PS Policy
EM1PS System
EM PS Doom

Case Number

B: Powder & industrial products

Case Number

C: Cheese

p

I

.

p
I E M I P S Pofcy
| E M I P S Systems
EMIPSDauiW

Case Number
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Il seems that in the whole sample the low values for this variable can be explained by the
relatively small size of the particular production plants34; a small plant size can make the
formulation of an official environmental policy more difficult, both financially and
concerning the staff involved. Relatively low values on this variable also seem to be related to
the time a production plant is in operation; relatively new production plants often do not have
a full environmental policy and strategy (yet). This does not mean, however, that all relatively
small or new production plants score low on the EMI policy & strategy. Despite these few
low values, this indicator has on average a high absolute value, which might indicate that
dairy production plants generally have an environmental policy of a relatively high quality.
Given the observations during the industry-wide pilot study (see Annex 3.1), this assumption
of relatively high quality of environmental policy and strategies in the dairy industry can be
supported.
Subsequently, it is interesting to look at the detailed structure of this EMI policy & strategy
consisting of the three sub-indicators policy, systems and documents, as shown in Figure 6.3
for the three sub-sectors. These figures show for all three sub-sectors that, generally and on
average: the value of the sub-indicator policy is closely related to the EMI policy & strategy;
the value of the sub-indicator systems is lower than this EMI; and, the value of the subindicator documents is much higher. This means that the environmental policies of the dairy
production plants in all three sectors are generally better documented than would be expected
from the actual systems and policies themselves. The small production plants are an
exception, in the sense that they score much higher on the sub-indicator policy than on the
sub-indicators systems and documents.

1.2.2 Environmental communication
n the same way as for the EMI policy & strategy, Figure 6.4 shows the values of the
larticipating production plants for the variable EMI communication. Table 6.6 supports this
igure by showing the mean values and variances of environmental communication for each
'Ub-sector. It can be observed that EMI communication shows a much more irregular pattern
han the EMI policy & strategy, which is revealed by its high variance: .81 as opposed to .44
or EMI policy & strategy. Moreover, the mean value of EMI communication is relatively
ow, 2.5, much lower than for EMI policy & strategy. When the individual sub-sectors are
»bserved, some variation in this pattern can be seen. Of the three sub-sectors, 'consumption
nilk' has the highest mean value for this variable and an extremely high variance of 1.5. As
or the EMI policy & strategy, the highest and lowest value for EMI communication can be
ound in this sub-sector. The sub-sectors 'powder & industrial products' and 'cheese' show
nuch lower mean values and variance, in respect of which the first of these sub-sectors has
he most regular pattern. It can be concluded that the Dutch dairy industry has a relatively low
evel of environmental communication, especially in the sub-sector 'powder & industrial
iroducts'. However, despite this relative low average level of communication, some peaks
•an be observed. It is remarkable that the organic dairy production plants all seem to have a
ugh level of environmental communication.

A small firm is defined here as a firm that has either only one production plant operating in the dairy sector or
a total 1998 milk supply of less than 50,000 tonnes and less than 50 employees. A ' larger corporation' is
defined as a firm that has more than one dairy production plant, processes over 50,000 tonnes milk on an
annual basis and has more than 50 employees.
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Figure 6.4: EMI communication, specified by plant

n

Tl

Case Number

Consumption milk (1-8)

Powder& ind. prod. (9-15)

Cheese (16-25)

Table 6.6: EMI communication for the three sub-sectors

N
Mean
Variance
Minimum
Maximum
Range

Consumption
milk

Powder &
industrial
products

Cheese

Total
25
2.46
.82
1.14
5.00
3.86

8
2.7548
1.52
1.14
5.00
3.86

7
2.1429
.51
1.30
3.00
1.70

10
2.43
.50
1.50
3.88
2.36

Range:

Difference between maximum and minimum value.

6.2.3

Environmental organization structure

Compared with the two other EMIs discussed above, EMI organization structure shows i
most regular pattern, as can be seen in Figure 6.5. Table 6.7 shows how both the mean value
and the variance of this variable have intermediate values compared with the other twoEMIs
above (6.2.1 and 6.2.2). It is remarkable that in the sub-sector 'cheese' both the mean valland the variance are higher than in the other two sub-sectors, although the mean values of this
variable for the three sub-sectors are very close to each other. The highest and lowest values
for this variable are both found in the sub-sector 'cheese'. It can be concluded thai
environmental concerns are fairly well embedded in the organization structures of Dutch dam
companies, where the sub-sector 'cheese' has the highest level of integration. Furthermore.
was observed that for all, except one production plant, the environmental responsibility lies
with the plant manager. The responsibility for the environmental operations, on the other
hand, often (for three-quarters of the production plants) lies on a lower management or stall
function level. In addition, it can be observed that the size of both a production plant (in terras
of milk supply processed) or the corporation to which the production plant belongs is no
relevant for the level of integration of environmental concerns in the organization structure.
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i»ure 6.5: EMI organization structure specified by plant

Jl
Ï

1

1

3

5

7

9

11

13

15

Case Number

Consumption milk ( l -8)

Powder & ind. prod. (9-15)

Cheese(16-25)

Table 6.7: EMI organization structure for the three sub-sectors

N
Mean
Variance
Minimum
Maximum
Range

Consumption
milk

Powder &
industrial
products

Cheese

Total
25
2.88
.64
1.67
4.33
2.66

8
2.71
.59
1.67
4.00
2.33

7
2.86
.51
2.00
4.00
2.00

10
3.03
.85
1.67
4.33
2.66

Difference between maximum and minimum value.

6.2.4 Environmental management commitment
As the environmental management commitment model has never been operationalized before,
the values of the results of this measurement tool need to be interpreted very carefully,
initially, it was intended that the plant and environmental manager of each production plant
wouldfillout the commitment questionnaire and would then send it back to the researcher.
However, for some production plants, only one questionnaire was filled out as there was
sometimes a lack of job division: for example, when the plant manager had a combined
responsibility for general and environmental affairs. Other reasons were that, for example,
because of the company's practical or time constraints, only one interview took place at a
production plant. Moreover, for one single plant, the commitment questionnaires were, even
after several written and telephone reminders, not sent back at all. For each participant in this
survey, the EMI management commitment was calculated for its three dimensions (affective,
continuance and forced) as the average of the values for the six items (propositions) of which
-ach dimension consists. Figure 6.6 shows the average commitment of the production plants
:n
the sub-sectors 'consumption milk', 'powder & industrial products' and 'cheese'.
Management commitment is calculated as the average of the results of the plant manager and
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Figure 6.6: The three commitment dimensions in the three sub-sectors
A: Consumption milk

Case Number

B: Powder & industrial products

Case Number

C: Cheese

nn
Case Number
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the environmental manager. In those cases where only one questionnaire was filled out, the
sinsle values are used as the average values in order to incorporate all plants in the analysis.
Figure 6.6 clearly shows that continuance commitment generally scores much higher than
affective and forced commitment. Table 6.8, which shows an overview of the measures that
indicate the composition of the three commitment dimensions, supports this observation. This
means that the economic and social costs that managers associate with disregarding
environmental concerns are their main drivers for environmental commitment. Affective and
forced commitment show values that are on average very close to each other. In contrast to
organization culture, no particular patterns for the individual sub-sectors can be observed
regarding environmental commitment. However, the variance of affective and forced
commitment in the sub-sector 'powder & industrial products' is substantially higher than it is
in the two other sub-sectors. It is remarkable that the three organic plants also score highest on
continuance commitment, while a higher score on affective commitment might be expected.
This expectation is based on the general assumption that there is an ideological choice for
organic production. However, in practice, organic production plants can also be profit-seeking
operations in a niche market, without having idealistic 'green' objectives, or at least not as
their main priority. Moreover, also the absolute values of affective commitment for these
organic production plants are not above the average (i.e. of the values of affective
commitment of all the 25 production plants). These observations indicate that the economic
and social costs associated with disregarding environmental concerns are the largest personal
environmental drivers of managers in the Dutch dairy industry, irrespective of the objectives
or mission of the company, such as the production of organic products.

able 6.8: The three commitment dimensions for the three sub-sectors
Affective commitment

Mian
Variance
Minimum
Maximum
Range

CM:
P&I:
^H:
Range:

Total
24
3.34
.15
1.84
2.33
4.17

CM
8
3.29
.05
.68
3.07
3.75

P&I
7
3.39
.35
1.84
2.33
4.17

CH
9
3.35
.11
1.08
2.75
3.83

Continuance commitment
Total
24
3.92
.13
1.42
3.08
4.50

CM
8
3.95
.11
.83
3.67
4.50

P&I
7
3.84
.11
.89
3.50
4.39

CH
9
3.97
.16
1.42
3.08
4.50

Forced commitment
Total
24
3.32
.16
1.41
2.42
3.83

CM
8
3.35
.21
1.33
2.50
3.83

P&I
7
3.20
.27
1.41
2.42
3.83

CH
9
3.40
.06
.83
3.00
3.83

For one production plant the data to calculate the Ell were not available.
Consumption milk
Powder & industrial products
Cheese
Difference between maximum and minimum value.

Finally, to complete the picture of the EMI management commitment, Figure 6.7 shows the
comparison between the environmental and the plant manager's environmental commitment
tor each individual production plant for the commitment dimensions: affective; continuance;
and, forced. For 9 of the 25 production plants, the data were incomplete or impossible to trace
back to the particular manager. Therefore, the analysis is based on the remaining 16
production plants. Figure 6.7a shows that, for the majority of the production plants, the
environmental manager's affective commitment is higher than the affective commitment of
'he plant manager. This difference is relatively large in the sub-sector 'powder & industrial
products . On the other hand, Figures 6.7b and c show that for both continuance and forced
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Figure 6.7: Comparison of environmental and plant managers' commitment dimensions
A: Affective commitment
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immitment the opposite holds: in the majority of the production plants the values of
intinuance and forced commitment are lower for the environmental manager than for the
ant manager. These observations seem to hold for all three sub-sectors and indicate that the
ivironmental managers' environmental commitment is, in general, much more based on
notional attachment to, identification with, and involvement in, supporting environmental
mcerns (affective commitment), than it is for the plant managers. On the other hand, the
ivironmental commitment of these plant managers seem to be based more on an economic
ist-benefit analysis (continuance commitment) and a personal sense of obligation (forced
immitment). Finally, it is remarkable that, in the sub-sector 'powder & industrial products',
r both the environmental and the plant managers, the variance for all three commitment
mensions is considerably higher than it is in the two other dimensions. This means that the
ivironmental commitment of managers in the sub-sector 'powder & industrial products' is
uch more diverse than the environmental commitment of managers in the other two sub-

Measurement results of environmental performance
'ter processing the database according to the environmental performance measurement tool
reduced in Section 6.1, the calculation of the production plants' environmental
rformance reveals the variety of results as shown in Figure 6.8. Within each sub-sector, the
oduction plants are arranged in order of decreasing environmental performance. This order,
already mentioned in Chapter 5, does not correspond to the order of the list of participating
Dduction plants as shown in Annex 5.1, due to a confidentiality agreement with the
rticipating firms.

igure 6.8: Environmental performance, specified by plant
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Table 6.9 shows the measures that indicate the composition of the sample for the variable
and its two main sub-indicators EOI and Ell, itemized by sub-sector. The mean values for
EPI do not vary much between the three sub-sectors: they are all around 3.2. The variai
between the production plants' environmental performance lies between the values of 2 ani
with most of the production plants showing a variation between the values of 3 and 4. In
sub-sector 'consumption milk', a much larger variance than in the other two sub-sectors
be observed: the highest and lowest value of the EPI are both located in this sub-sector. '
variance for the sub-sector 'cheese' is extremely low. The observed variation
environmental performance values of only two points is directly related to the nature of
measurement tool: the scales of the sub-indicators of the environmental performa
measurement tool were developed on the basis of the extreme values of the correspond
subjects which were found in practice. This automatically resulted in the infrequer:
occurrence of the extremes, especially after a weighted computation of the production plant
environmental performance. Therefore, the interpretation of the value of the environment
performance of the individual production plants is focused on the relative differences in the
observed range. Furthermore, more variation in the environmental performance can be sec
when a detailed construction of the production plants' individual environmental performant;
is analyzed. The first step in this specification is shown in Figure 6.9 by the construction of
the production plants' overall environmental performance (EPI) and its two main subindicators: the environmental operational indicator (EOI) and the environmental unpad
indicator (Ell), for the three sub-sectors.

Table 6.9: The EPI, EOI and Ell for the three sub-sectors
EPI

Mean
Variance
Minimum
Maximum
Range
CM:
P&I:
CH:
Range:

Total
25
3.26
.21
2.04
4.02
1.97

CM
8
3.39
.42
2.04
4.02
1.97

Ell *

EOI
P&I
7
3.31
.22
2.41
3.89
1.48

CH
10
3.12
.05
2.68
3.46
.77

Total
25
3.10
.27
2.04
3.93
1.89

CM
8
3.34
.39
2.04
3.92
1.87

P&I
7
3.08
.26
2.25
3.93
1.68

CH
10
2.90
.14
2.42
3.51
1.10

Total
24
3.48
.24
2.33
4.14
1.80

CM
8
3.64
.42
2.33
4.14
1.80

P&I
7
3.54
.24
2.58
4.08
1.50

a
3.34

.1!

:
Ml
i:

For one production plant the data to calculate the Ell were not available.
Consumption milk
Powder & industrial products
Cheese
Difference between maximum and minimum value.

As can be seen in Figure 6.9, the EOIs and Ells differ considerably for some of the production
plants, especially in the sub-sectors 'powder & industrial products' and 'cheese'. This
difference is particularly striking for the sub-sector 'cheese', as the EPI of this sub-sec'.
showed a smaller variation than it did for the other two sub-sectors (see Figure 6.8)
Moreover, the individual variances for both the EOI and the Ell are also much lower for the
sub-sector 'cheese' than for the other two sub-sectors (see Table 6.9). Furthermore, il remarkable that for two-thirds of the production plants, the Ell is higher than the EOI. This
can be interpreted as a higher actual than (based on the production plants' environmental
operations) expected environmental performance for most of the Dutch dairy production
plants. In addition, it is interesting to observe that, within the sub-sector 'cheese", the relation
between the EOI and the Ell seems to be inversely proportional: production plants witli -
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Figure 6.9: Construction of environmental performance in the three sub-sectors
Consumption milk*
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relatively low EOI have a relative high Ell. So far, no logical explanation has been found
this observation. Figure 6.9 also shows that the individual values of the EOI and the Ell ha
a different order of ranking within each sub-sector, both amongst themselves and as compai
with the EPI.
Given the knowledge of the background of the individual production plants, large different
between their EOI and Ell sometimes do seem to have a logical explanation. One of the fin
active in the sub-sector 'consumption milk', for example, has a brand-new modern producti
plant in which the newest technologies and principles of efficiency are used. This producn
plant has a very high Ell - ranking in the top-3 of the total case study - while its EOI oi
ranks in the middle group. Given its goods results for environmental impact, this plant':
overall EPI is diminished by its relatively low EOI. The explanation in this case, but also»
the case of most of the other production plants that have a higher Ell than EOI, is tha
environmental measures are much less taken or mentioned as such, as they are ofte:
automatically integrated in the state-of-the-art technology. Vice versa, some production plant:
have a higher EOI than an Ell. In these cases, environmental operations lead to less effet
than could be expected on the basis of an assumed close relation between the EOI and the El
It is remarkable that the organic production plants all have a higher EOI than an EIL:
generally smaller scale of production could be an explanation, as diseconomies of scale cat
lead to a relative higher consumption of energy, resources, and cleaning products.35
On average, on all three values - EPI, EOI and Ell - the sub-sector 'consumption milk' score
higher than the other two sub-sectors. 'Powder & industrial products' score second on al
three values, and 'cheese' scores third. Possible explanations could be internal, corporate anc
business environmental (organizational) characteristics, which will be analyzed and discussed
in Chapter 7, where the research model is tested. Furthermore, it can be observed that it:
average value of the Ell is higher than the average value of the EOI for all three sub-sector:
The next step in this specification of environmental performance is the analysis of the detailee
construction of both the EOI and EIL

6.3.1

Environmental operational indicators

Figure 6.10 shows the construction of the EOI based on four sub-indicators - EOI regulation.
EOI procurement; EOI technical process & product measures; and, EOI post-production - it
the sub-sectors 'consumption milk', 'powder & industrial products' and 'cheese'. Figure6h
shows that the construction of the production plants' EOI in the sub-sector 'powder A
industrial products' is constructed in a much more regular way than the EOI of the production
plants in the sub-sectors 'consumption milk' and 'cheese'. In other words, in the sub-sector
'powder & industrial products', the variance of the EOI sub-indicators is much lower than i:
the other two sub-sectors. The sub-sector 'consumption milk' shows for all EOI subindicators both the highest mean values and the highest variance.
Figure 6.10 shows that the EOI sub-indicator, EOI regulation, generally has a higher value
than the overall EOI for an individual production plant, and the differences between the two
values are higher in the sub-sector 'cheese' than in the other two sub-sectors. However,
Small-scale production requires shorter batches (group of products produced at the same time). The
the batches are, the more often the production line has to be stopped and started, which results in a relatif.
higher energy use. percentage of product leakage, water use (for cleaning the production line), and use
cleaning products.
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I Figure 6.10: Construction of environmental operational indicator in the three sub-sectors
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iL
•

1

-i

-.

If

r

n

I
1

lJLr flltlid

•

h

1

n

H""j

1

^

•

E

O

I

I E O I Regulation
^ ^ E O I Procurement

-

1

2

^

-

I P 0 E O I Techn process &
product measures
J E O I Post-production

Case Number

Powder & industrial products

1 n

\\\i

[fifl MI ri¥l rfy
" ill

n
1
1

%MEOI
I E O I Regulation
^ | E O I

' i

•

j

Procurement

| E O I Techn. process &
product measures

.. _l .1

X J

IEOI Post-production

Case Number

Cheese

I

IEOI Regulation
^ | E O I

Procurement

^ | E O ! Techn process &
product measures
EOI Post-production

Case Number

162

The Greening of Business

average value for EOI regulation in the sub-sector 'cheese' is very close to its average valu;
in the two other sub-sectors. It can be concluded that Dutch dairy production plants general!
comply with the regulations. Nevertheless, it is striking that the organic production plant
have a relatively low value on EOI regulation. This low value can be explained by tbt
relatively small size of these plants; for small production plants it is often more difficult t
reserve time to produce the required environmental reports than for (larger) plants. Moreover.
the independence of these plants might also be an explanation, as they lack the corporate rj
divisional headquarters to provide standard formats for the environmental reporting activities
For the EOI sub-indicator, EOI procurement, the majority of the production plants in the subsectors 'consumption milk' and 'cheese' have a higher value than the EOI. In the sub-secio:
'powder & industrial products', the value of EOI procurement is on average lower than tin
overall EOI. Therefore, it can be concluded that, on average, dairy production plants uiih.
sub-sector 'powder & industrial products' incorporate environmental concerns much less il
their procurement than dairy production plants in the other two sub-sectors. Furthermore, it i
remarkable that the variance for EOI procurement is in all three sub-sectors extremely high
much higher than the EOI itself and the other EOI sub-indicators. Finally, as could bi
expected, EOI procurement has a relatively high value for the organic production plants
buying and using organic resources is one of their main distinguishing characteristics.
The EOI sub-indicator, EOI technical process & product measures, generally has a valu;
close to the EOI, which is not surprising given its weight of almost 60% in the EOI
Following the general observations regarding the EOI as discussed above, this means that for
EOI technical process & product measures, as for the EOI, the sub-sector 'consumption milk'
has the highest value, followed by the sub-sector 'powder & industrial products', and then
'cheese' comes in third place. Besides having the highest average value, the sub-sectoi
'consumption milk' also has a higher variance than the other two sub-sectors, which means
that in this sub-sector some production plants really lag behind regarding their technical
process & product measures.
Finally, for all three sub-sectors, the EOI sub-indicator, EOI post-production, generally has 3
much lower value than the EOI, which indicates that dairy plants are generally much less
preoccupied with the environmental effects in the 'post-production stage' than during the
production process itself. This can partly be explained by the corporate or divisional character
of 'post-production' policies and actions. Nevertheless, it still holds that the post-production
focus is generally lower than the focus on the other steps in the production chain. The subsector 'consumption milk' shows the highest average value for EOI post-production, which
can be explained by the relatively large part played by packaging in the total environmental
effect in this sub-sector. However, it is remarkable that the variance in this sub-sector is also
highest, which means that some plants are really lagging behind.

6.3.2

Environmental impact indicators

Figure 6.11 shows the construction of the environmental impact indicator (Ell) based on its
three sub-indicators - Ell energy; Ell water; and, Ell other - in the three sub-sectors. The
value of Ell energy and Ell water, which together determine 80% of the overall Ell. arc
generally very close to the value of the Ell. The Ell other, however, generally has a higher
value than the Ell, and the differences between these values for the sub-sector 'cheese' are b;
far the largest. However, this observation does not say that much, because Ell other is
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Figure 6.11: Construction of environmental impact indicator in the three sub-sectors
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constructed in a different way from the indicators Ell energy and Ell water. The mean value
for the Ell of the three different sub-sectors does not differ that much, although 'consumptie
milk' has the highest value. For the individual Ell sub-indicators, these differences are larger
For Ell energy and Ell other, 'consumption milk' has a much higher mean value than it do«
for the other two sub-sectors. For Ell water, the mean values do not vary that much berweer
the different sub-sectors. For all three sub-sectors, Ell other is higher than Ell energy and EI
water. When Ell energy and Ell water are analyzed, the values do not differ much withineac!
sub-sector. However, in the sub-sector 'consumption milk', Ell energy has a higher value that
Ell water, and, in the other two sub-sectors, Ell water has a higher, although not substantial
higher, value than Ell energy. This means that no sub-sector seems to perform better«
average on either energy or water management.
Furthermore, it can be observed that the construction of the Ell for the production plants n
the sub-sector 'cheese' is a little more irregular; in other words, it has a higher variance, thai
in the sub-sectors 'consumption milk' and especially 'powder & industrial products'. Thi
pattern could also be observed for the construction of the EOI (see Figure 6.10). However.«
the sub-sector 'cheese', its Ell, the computed end-result of the three Ell sub-indicators, show
the least variance of the three sub-sectors. It is interesting that the sub-sector 'consumptioi
milk', shows the highest variance for the Ell and the lowest variance for the three Ell sub
indicators, compared with the other two sub-sectors.
In summary, it can be concluded that, at first sight, the overall environmental performance rj
Dutch dairy production plants shows much less variation than when its detailed compositior.
is analyzed. However, for the individual sub-indicators, large differences between individual
production plants can be observed, where the sub-sector 'cheese' shows the most irregular
pattern. In all three sub-sectors the Ell generally has a higher value than the EOI.

Finally, it is interesting to look at the EPI and the EMIs at the firm level, by which is meant
the average values of the production plants that are part of one firm. In practice, this mean;
that for the two main corporations - FCDF and CM - these firm level values have to be
calculated. In this calculation, each production plant has the same weight. The other
production plants are either independent (i.e. a firm with only one dairy plant in the
Netherlands, such as Swenty) or individually represent a corporation (i.e. a privatefirmwith a
small number of dairy plants, only one of which is participating in this study, i.e. Baars). Al
the firm level, the patterns that can be generally observed, and which were discussed abo\e.
are similar. However, the classification of the firms based on their EPI and EMIs does show ;
difference. The values of the EPI and the EMIs of the individual production plants of the two
main corporations are spread over the whole range. The aggregated values of the EPI and the
EMIs of these two main corporations would be positioned somewhere in the middle group
when measured against the whole population of dairy firms. Apparently, the major dairy firms
do not (yet) have clear corporate control over their environmental performance. Possible
causes for this observation will be discussed in the next chapter.

'Ell other' comprises the amounts of normal and chemical waste, and soil, noise and smell management As
result, this sub-indicator is less based on quantitative data than Ell energy and Ell water.
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j.4 The validation of the environmental performance and management
indicators by an expert panel
fo validate the environmental performance indicator (EPI) and the environmental
nanagement indicators (EMIs), not only have experts been interviewed, but also an expert
lanel survey has been carried out (as described in Chapter 5, and see Annex 5.6). The expert
tanel questionnaire was constructed from the same general categories as the environmental
nanager questionnaire. Although the final composition of both the EPI and the EMIs differs
r'am the composition of the expert panel questionnaire, a comparison of (sub-)indicators can
K made.
6.4.1 Environmental performance
The experts were asked to give their opinion on a production plant's environmental
performance on the following six categories: policy & strategy; regulation; procurement;
production process; post-production; and, communication. With these results, the
environmental performance was calculated, on the basis of the same weights as used in the
construction of the environmental operational indicator (EOI) developed in this study. This
calculated indicator is here called the computed environmental performance. The expert panel
questionnaire did not ask for a judgement on the actual environmental impact of the
panicipating production plants/ 7 Therefore, the experts' computed environmental
rformance serves as an indicator to validate the EOI rather than the EPI. In addition, the
experts were asked to give their opinion on the position of the diverse production plants
within the sector regarding their environmental performance. This position will here be called
the assessed environmental performance. The assessed environmental performance also best
serves to validate the EOI of this study.
Figure 6.12 shows the comparison of the EOI with the experts' computed and assessed
environmental performance for each production plant. Both the computed and the assessed
mean values of the computed and the assessed EPI are both very close to the mean value of
'he EOI, as can be clearly seen in Table 6.10. However, the computed environmental
performance shows on average a slightly lower value than the assessed environmental
performance and the EOI. Nevertheless, because of the similarity of the patterns of the
«pens' indicators and the EOI, it cannot therefore be concluded that the experts have a more
negative picture of dairy production plants' environmental performance than the production
plants' actual environmental performance. Furthermore, the variance of both the computed
ithe assessed EPI is extremely low for all three sub-sectors. This means that the experts do
not perceive that much difference between the dairy production plants' environmental
performance as the plants' actual environmental performance measured in this study. It can be
concluded, therefore, that the EOI of this study is generally validated by the expert panel.
^hen the experts' computed and assessed EPI are compared with the study's EPI, the
differences are larger, which perfectly fits with the observation in Section 6.3 that the EPI
generally has a higher value than EOI. The next step, on a more detailed level, is to compare
'he study's sub-indicators with the sub-indicators as assessed by the experts.

The specific knowledge required for a judgement of the environmental impact of dairy plants is quite difficult
to grasp for an 'insider', let alone for an 'outsider'.
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Figure 6.12: Comparison of the EOI with the experts' opinion on environmental performant
A: The EOI and the computed environmental performance

Case Number

Cons, milk (1-8)

Powder & ind. prod. (9-15)

Cheese (16-25)

B: The EOI and the assessed environmental performance

Case Number

Cons, milk (1-8)

Table 6.10:

Powder & ind. prod. (9-15)

The EOI, and the experts' computed and assessed environmental performance
for the three sub-sectors
Computed environmental
performance experts*

ROT

Mean
Variance
Minimum
Maximum
Range
CM:
P&I:
CH:
Range:

Cheese (16-25)

Total
25
3.10
.27
2.04
3.93
1.89

CM
8
3.34
.39
2.04
3.92
1.87

P&I
7
3.08
.26
2.25
3.93
1.68

CM
10
2.90
.14
2.42
3.51
1.10

Total
23
2.94
.10
2.17
3.49
1.32

CM
7
3.07
.05
2.83
3.49
.66

P&I
7
3.08
.06
2.75
3.47
.72

CH
9
2.73
.09
2.17
3.15
.98

Assessed environmental
performance experts*
Total
23
3.09
.24
2.33
4.00
1.67

CM
7
3.43
.20
2.67
4.00
1.33

P&I

M

3.09 2-84
.06 M
2.83 2.33
3.60 3.S'
.77 M

For two production plants, the experts were not able to assess the environmental performance.
Consumption milk
Powder & industrial products
Cheese
Difference between maximum and minimum value.
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[For the sub-indicator regulation, it can be said that the values of the results of the study (for
EOI regulation) are in general and on average much (more than one point) higher than the
[value assessed by the experts. This difference is particularly large in the sub-sector 'cheese',
as the experts perceive relatively poor compliance with environmental regulation in this subsector. This is remarkable, as in our study the mean values of the EOI regulation for the three
sub-sectors are very close to each other. Similar to the observations regarding the comparison
| between the EOI, on the one hand, and the computed and assessed environmental
performance on the other, the variance of the experts' assessment is extremely low in contrast
I with the high variance of EOI regulation. This means that the experts do not perceive a large
variation in the way dairy production plants deal with environmental regulation. Although it is
bard to draw conclusions on the generally much lower value of the experts' indicators
compared with the measurement tool of this study regarding production plants' attitude
towards environmental regulation, it would seem that the expert panel has a more negative
perception than the actually measured attitude. Moreover, the experts' perception is that there
h an obvious difference in dealing with environmental regulation between the three different
sub-sectors, but that there is hardly any variation in this attitude within each sub-sector. The
results of this study show, on the contrary, that the mean values of the three sub-sectors are
very close, but that the variation within each sub-sector is rather large. Therefore, it can be
concluded that the expert panel does not provide a validation for the measurement tool of this
study regarding the attitude towards environmental regulation.
The same observations apply, more or less, to the sub-indicator procurement as to the subindicator regulation. However, there are two main differences. First, the sub-sector 'powder &
industrial products' has similar average values both for EOI procurement and for the experts'
assessment regarding procurement. Second, as already discussed, EOI procurement has an
extremely high variance in all three sub-sectors, which means that the difference with the
experts' assessment of low variance is even larger. It can be concluded, therefore, that the
expert panel does not provide a strong validation for the measurement tool of this study
regarding environmental procurement.
For the sub-indicator related to production process, it can be observed that for all three subsectors the value of the results of our study (EOI technical process & product measures) is
generally very close to the value assessed by the experts. However, for the sub-sector
'consumption milk' our EOI sub-indicator shows a slightly higher average value than the
experts' assessment; for the two other sub-sectors, the opposite holds. The variances also have
•alues that are close to each other, although the overall EOI has a slightly higher variance for
all three sub-sectors. It can be concluded that the expert panel provides a validation for the
study's EOI technical process & product measures.
finally, for the sub-indicator post-production, it can be observed that the value assessed by
'be experts follows the same pattern as the value of the results of the study (EOI postproduction) in terms of both peaks and troughs. The mean values for each sub-sector are very
close. However, again the variances for each sub-sector are moderately higher for the
measurement tool of this study than for the assessment of the experts. This means that,
regarding the management of environmental effects in the post-production stage, the experts
only perceive substantial variation between the sub-sectors, rather than within each subsector. However, it can be concluded that the expert panel provides a validation for the
measurement tool of this study regarding the post-production management of environmental
effects.
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Overall, it can be concluded that the expert panel survey on dairy production plant'
environmental performance does support the validity of the developed tool to meastit
environmental performance, as both the computed and assessed experts' value of
environmental performance generally show the same pattern as the EOl. However, for the
sub-indicators regarding regulation and procurement, this validation does not hold, as tbi
experts' perception varies substantially from the measurement results of this study. It i
remarkable that the experts generally perceive much less variation within each sub-sector fa
the diverse sub-indicators than the results of this study reveal. This might be explained by t
difficulty for 'outsiders' to assess separate components of a dairy plant's environment
performance.

6.4.2

The environmental management indicators

Of the four environmental management indicators (EMIs) distinguished in the research model.
only EMI policy & strategy and EMI communication were suitable for validation by tht
expert panel survey, as these indicators formed a separate category in the experts'
questionnaire. Although the EMI organization structure was partly measured by means of the
environmental manager questionnaire, this indicator was not included as a separate categon
in the experts' questionnaire, which means that the validation of this indicator by the expert
panel survey was not possible. The fourth EMI, environmental management commitment.»;'
neither measured by means of the environmental management questionnaire nor included a>:
separate category in the experts' questionnaire.
Figure 6.13 shows the comparison of the EMI policy & strategy with the experts' subindicator policy & strategy. It can be observed that generally both the measured and perceived
(by the experts) indicators follow the same pattern, although the experts generally attribute Figure 6.13: Comparison of the EMI policy & strategy with the experts' perception of
environmental policy & strategy*

Perception fliti pt
& slra! By eiperts

Case Number

Cons, milk (1-8)
Powder & ind. prod. (9-15)
Cheese (16-25)
* For case no. 16, no bar is shown for the experts' assessment because none of the experts filled out an opm; '
on this case for this particular sub-indicator.
The reason why the structure of the expert panel questionnaire did not correspond to the structure ol the EPI
and EMIs is that these indicators were constructed after the empirical study. This apparently
sequence was a necessary result of the exploratory character of this study.
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For case no. 16, no bar is shown for the experts' assessment because none of the experts filled out an opinion
on Ihis case for this particular sub-indicator.

Islishtly lower value to this indicator. Similar to the other experts' assessments, the variance in
|each sub-sector perceived by the experts is much lower than the measurement results revealed
our study regarding environmental strategy and policy. However, it can be generally
ncluded that the expert panel survey supports the validity of the EMI strategy and policy.

IFisure 6.14 shows the comparison of the EMI communication with the experts' sub-indicator
mmunication. It can be observed that both the measured and the perceived (by the experts)
dicators follow the same pattern. It is remarkable, however, that, in the sub-sectors
onsumption milk' and 'powder & industrial products', the perceived environmental
mmunication is in general much higher than the measured environmental communication.

Figure 6.14: Comparison of the EMI communication with the experts' perception of
environmental communication*

| E M I Communication
Perception env com
fay experts

Cons, milk (1-8)

Powder & ind. (9-15)

Cheese ( 16-25)

'For cases no. 8 and 16, no bar is shown for the experts' assessment because none of the experts filled out an
opinion on these cases on this particular sub-indicator.

For the sub-sector 'cheese', the values for EMI communication are very close, whereas the
experts perceive much more intensive environmental communication in the other two subactors, 'consumption milk' and 'powder & industrial products', than is measured in this
study. For environmental communication, it also holds that the variation within each subsector is much higher for the measurement results of this study, than is perceived by the
everts. As, however, the observed general trends of the indicators are similar for both the
experts' assessment and the measurement results of this study, it can be concluded that the
spert panel survey supports the validity of the EMI communication.
Now that the environmental performance indicator (EPI) and the environmental management
"Jicators (EMIs) have been either measured or assessed, the next chapter will focus on
Mswering and then testing the sub-questions and hypotheses, as formulated in Chapter 3. The
relations between internal organizational and corporate characteristics and business
environmental factors, on the one hand, and environmental performance, on the other, will be
a
nner analyzed. Moreover, the possible role of EMIs in this relation will be discussed.

C O N C L U S I O N S :

O R G A N I Z A T I O N A L

C H A R A C T E R I S T I C S

A N D

ENVIRONMENTAL PERFORMANCE
This chapter focuses on answering the sub-questions and testing the hypotheses, in order to
answer the main research question of this study:
What is the relation between intra-organizational characteristics and an organization 's
environmental performance?
The measurement results of the dependent and independent variables, discussed in Chapters 5
16, have to be interpreted with caution as the absolute sample size of the study is small and
the measurement of some of the variables, such as environmental management commitment,
is explorative. Moreover, the small absolute size of the sample does not allow profound
statistical analysis of these relations. Therefore, correlation matrices, mean values and
variances for categories of variables, and bar charts, are used for the analysis. Consequently,
le results of this study must be seen as exploratory, as an indication of possible drivers for
; greening of organizations. Similar to Chapter 5, the sub-questions and hypotheses will be
dealt with from the outside to the inside: starting with the general business environment
context of the greening of the Dutch dairy industry and ending with the internal management
processes explaining this greening.
Figure 7.1 shows the sections in which the sub-questions and hypotheses regarding the
relations between the independent variables and environmental performance are dealt with.
Subsequently, Table 7.1 gives an overview of the sections, in which the results of the subquestions and hypotheses are discussed. This table also includes the sections in which the
theory and measurement of the involved variables were discussed. Each section of this chapter
first discusses the data analysis regarding the relation between the independent variable
concerned and environmental performance, and then goes on to answer or draw conclusions
on. respectively, the concomitant sub-question or hypothesis. Section 7.1 is, however, more
descriptive, as no 'hard data' on the business environmental variables are available for
concrete data analysis. Section 7.7, which finally concludes on the main research question,
also has a different structure as the data analysis has already been carried out at that point.

figure 7.1: Overview of the sections in which the sub-questions and hypotheses are discussed

Busine
vironment
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Table 7.1:

Overview of the sections in which the results of the sub-questions and
hypotheses are discussed

Sub-questions and hypotheses

Theorv

Measurement

Ql :

What is the relation between an organization's environmental policy
& strategy and its environmental performance?

3.2

6.2, 6.3

Q2:

What is the relation between an organization's environmental
communication and its environmental performance'?

3.2

6.2, 6.3

Q3:

What is the relation between the extent to which environmental
concerns are embedded in an organization's structure and an
organization's environmental performance?

3.2

6.2, 6.3

Q4:

What is the relation between environmental management
commitment and the environmental performance of an organization?

3.2

6.2,6.3

111 :

The level of centralization of an organization is positively related to
an organization's environmental performance.

3.3

5.5,6.3

H2:

The openness of an organization's culture is positively related to an
Organization's environmental performance.

3.4

5.6, 6.3

H2a:

The extent to which an organization's employees have autonomy in
their job is positively related to an organization's environmental
performance.

3.4

H2b:

The extent to which an organization has an interdepartmental
orientation is positively related to an organization's environmental
performance.

3.4

H2c:

The extent to which an organization has a human resource
orientation is positively related to an organization's environmental
performance.

3.4

H2d:

The extent to which an organization has an improvement orientation
is positively related to an organization's environmental performance.

3.4

5.6,6.3

Q5:

What is the relationship between the external orientation of an
organization and its environmental performance?

3.4

5.6,6.3

Q6a:

What is the mutual relationship between the level of general
centralization and the environmental management indicators, in
relation to environmental performance?*

3.4

5.5,6.2.
6.3

Q6b:

What is the mutual relationship between organization culture and the
environmental management indicators, in relation to environmental
performance?*

3.4

5.6,6.2,
6.3

H3:

For an optimal environmental performance, an organization needs to
be ambidextrous, in the sense that it needs an apparently
contradictory combination of a high level of centralization and an
open organization culture.

3.5

5.5,5.6.6.3

Q7:

What is the relation between an organization's generic strategy and
its environmental performance?

3.6

5.3,6.3

Q8:

What is the relation between ownership structure and an
organization's environmental performance?

3.7

5.4,6.3

5.6,6.3

5.6,6.3

5.6,6.3

* For the puposes of analysis, sub-question Q6 is split into two parts, one dealing with the level of centralis«
an one dealing with organization structure.
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7,1 The role of the business environment variables within an
organization's environmental performance
i the framework of this study, two main business environmental variables were assumed to
influence the greening of organizations: stakeholders and market developments. In this
section, the observed relations between these business environmental variables and
tnvironmental performance are discussed. Due to their external nature, business
Environmental variables could generally not be measured in the same way as the other
independent variables, i.e. on a quantitative or ordinal scale. These variables are general
trends and developments in the sector, usually not specific for individual production plants.
Therefore, the analysis of the relation between these variables and environmental performance
i not based on statistics, but rather on the analysis of primary and secondary data. The
business environmental variables stakeholders and market developments are very much
interrelated, as the relations with and between the stakeholders are often the result of market
developments (see Chapter 4). Because of this interconnection, the influences of these
variables on dairy producers' environmental performance are hard to discuss on a separate
basis. Therefore, this section is structured around the diverse stakeholders, while related
market developments are discussed where relevant.
Theoretically, the whole range of stakeholders - covering investors, the regulator, trade
associations, competitors, insurance companies, customers, the local community/neighbors,
suppliers, environmental groups, the media and academia - can influence an organization's
...ironmental performance. Chapter 4 has already discussed in a general way the main
stakeholders that might exert influence on dairy companies' environmental performance - the
regulator, the parties in the chain both backwards and forwards, the consumers and the
competitors. Here, the observed influence of these stakeholders on dairy companies'
environmental performance will be analyzed. With the focus on one sector of industry in one
country, the main stakeholder in this respect, the regulator, will not play a distinguishing role
is environmental regulation applies to the whole sector. As Chapter 4 focused on the relevant
environmental national and European regulation that applies to the Dutch dairy industry, most
ol this area of interest has already been discussed. However, with respect to regulation, the
study shows an interesting result regarding the location of the markets of the individual
production plants. A clearly higher environmental performance value can be observed for
production plants with a market mainly in the Netherlands. This observation is in line with the
generally acknowledged international reputation of Dutch environmental regulation as very
effective and raises questions concerning the pro-activeness of Dutch multinationals abroad.
These issues will not be further explored here, as they are outside the scope of this study.

'•!•! Farmers
As a result of the traditionally predominant cooperative structure of the Dutch dairy industry,
Miry farmers are used to controling dairy production. Later in Section 7.3, it will be
concluded that the specific characteristics of dairy cooperatives - the aim of milk price
TOimization, the financing of investments mainly by member capital, the member-farmerteed decision-making process, and the objective of a guaranteed constant milk outlet - very
likely initially frustrate environmental management and investments. This mechanism will be
reinforced even more as the result of growing international competition, which increases the
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pressure to reduce costs. In the last couple of years, this intensified international competition
can be clearly observed. However, due to the process of change in the Dutch dairy industry ir.
which cooperatives increasingly resemble private firms, the member-farmers are becomin;
decreasingly in a position to influence the strategy and policy of the cooperatives in general,
and environmental management and investments in particular. This weak position does t
apply to independent dairy fanners that supply private dairy firms. Recent developments, sud
as the negotiations to reach a dairy cattle covenant (Bussink, 2000), prove the growing j
environmental action by, and responsibility of, the dairy farmers. From the awareness thai
their readiness for the tightening of environmental regulation will improve long-term business
expectations, dairy farmers have started negotiations with the government to come to an
agreement on their future environmental objectives. The dairy processing industry has an
important managerial role in these negotiations. Eventually, the whole chain wil
environmentally benefit from such a covenant.

7.1.2

Retailers

Both the dairy production sector and the retail sector have been subject to an accelerating
process of consolidation, internationalization and concentration in the past decade. This
process has resulted in an enormous increase in power of the few major players that remained
in both parts of the chain. It also resulted in a shift of power from dairy production to the retail
sector. However, as discussed in Chapter 4, opinions are divided about the actual balance of
power between these two sectors. On the one hand, the scale of operations of the dairy
industry has been surpassed many times by that of the large retail chains, resulting in ;
growing influence of retail chains on the product range of dairy firms. The increasing markei
shares of private labels of supermarket chains that reduced the profit margins of the dairy
producers supports this balance of power in favor of the retail sector. On the other hand, the
balance of power is not clear when the accumulated national market shares of the major
players in both parts of the chain are considered. In 1998, the two largest dairy producers had
85% of the market and dealt with four purchasing alliances, which together covered 91% ol
the Dutch market.
Given this indistinct balance of power in the dairy chain, some environmental initiatives in
both directions can be observed. The main players in both parts of the chain, Albert Heijn
(AH) as main retailer and Campina Melkunie (CM) as the representative of the dairy industry,
played a substantial role in the realization of both Packaging Covenants and in the subsequent
initiatives necessary to reach their objectives. Also, in industry-wide initiatives, such as Éf
Foundation for Sustainable Packaging (Stichting Duurzame Verpakkingen), the main dam
producers and retailers have cooperated to environmentally improve the packaging ol
products. It is remarkable that while the dairy sector is strongly cooperating to increase its
power over the retail sector, at the same time the leading retailer AH is developing its own
standards on, for example, packaging materials. Although in particular the smaller dairy
producers initially experienced considerable hindrance from those standards, the standard
have partly improved their environmental performance.
Organic dairy products
Another main development regarding the environmental relation between the retail sector and
the dairy producers, is the introduction of organic dairy products. In the Netherlands.
originally, organic dairy was exclusively sold in health food shops. It was only in 1996 that
the leading supermarket chain AH introduced organic dairy products in its product range
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Although AH takes the full credit for this successful introduction, the pioneering and pushing
altitude of the small organic dairy producer De Vereeniging, should also be recognized. After
De Vereeniging's products had entered the supermarkets, a series of steps can be observed
that have changed the situation for organic dairy products. Initially, the few small organic
dairy producers had the monopoly position in the supply of organic dairy products under their
own brand names, such as "De Groene Koe". Partly due to these producers' own marketing
efforts towards individual AH supermarkets, organic dairy products became a success.
Therefore, AH decided in 1998 to purchase organic dairy products only under private label.
This resulted in a shift in the balance of power in two ways. First, this decision enabled AH to
purchase organic dairy products from whoever offered the lowest price. Second, the growing
demand and the brand independence of organic dairy products made their production
interesting for other dairy producers. This resulted in a series of acquisitions of small organic
dairy producers by leading producer CM and the start-up of a new organic producer, in which
the other leading firm, Friesland Coberco (FCDF) participated. The small independent organic
dairy producers that had flourished for years in their niche market were sidetracked as a result
of their own success.
The developments discussed above are all related to fresh daily dairy products, which are
produced in the sub-sector 'consumption milk'. In the sub-sector 'cheese', in which organic
cheese also enjoys a growing demand, no such accelerating dynamic took place. Organic
cheese was traditionally produced on small 'cheese farms'. With the growing demand, these
cheese farms grew, rather than shifting from small producers to the large dairy cooperatives.
Now the question arises as to how these developments have influenced the environmental
performance of dairy producers. This question can be answered at two levels, the individual
production plant level and the overall level.
At the production plant level, the transfer of the small, often inefficiently operating organic
production plants from their niche markets to a division of the large dairy cooperatives is
expected to benefit these production plants' environmental performance. Although the actual
measurement of this expected improvement fell outside the scope of this study, the small
independent organic dairy producers scored low on environmental performance before they
»ere taken over. At the same time, the start-up of a new larger-scale organic plant, in which
one of the main dairy cooperatives participated, showed the possibilities to score relatively
highly on environmental performance. This relatively high environmental performance results
Irom the combination of the production of organic dairy fproducts as such, where especially
the procurement side scores highly, with the use of state-of-the art expertise in technology,
packaging and distribution. The expertise of the large dairy cooperatives enables higher
efficiency to be achieved, which eventually benefits environmental performance. Therefore, it
« expected that the developments regarding the production of organic dairy products benefit
the environmental performance of the production plants involved.
At the overall level, the developments discussed above are expected to benefit the total
environmental performance of dairy production, as the market share of organic dairy
increases, if it is assumed that organic dairy products are better for the environment than
traditional dairy foods. However, opinions on their actual environmental superiority on the
;
<
irm level, compared with traditional dairy products, are still divided.
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Consumers

As discussed in Chapter 4, the consumer market has changed over the past decade as a restrii
of demographic, economic, lifestyle and value changes. In relation to the environment, the
changes in the consumer market have two main but opposite effects on the overall
environmental performance of dairy producers. On the one hand, the presence of a growing
number of smaller households has resulted in a larger demand for dairy products in smaller
packages, leading to increasing overall environmental pressure. Furthermore, consumers have
started to ask for more differentiated products, which does not benefit dairy producer
environmental performance, as will be further discussed in Section 7.2. The saturation of the
national dairy market, as a result of demographic changes and changing consumer
preferences, has also forced producers to focus more on added-value products. On the other
hand, the growing consumer demand for organic dairy products was a positive impulse for the
overall environmental performance in the dairy chain. Here again, although controversial, it is
assumed that organic dairy products are better for the environment than traditional darn
products. It can be concluded, therefore, that the consumers as stakeholders do influence the
environmental performance of dairy producers. However, on the basis of this study, which i
mainly focused on the internal organization, the total effect of the counterbalancing
developments in the consumer market on dairy producers' environmental performance is hard
to establish.

7.1.4

Competitors

The developments on the world market, such as the financial-economic crises in the former
Soviet Union and South-East Asia in the late 1990s and the gradual trade liberalization
enforced by the World Trade Organization (WTO), have resulted in a consolidation and
internationalization process during the second half of the 1990s. As a result of these
developments, the competition in the Dutch dairy industry has intensified. The few large darn
firms that are left need to arm themselves to survive in this increasingly competitive world
market. They have realized that they have relied for too long on the production of brandies;
bulk products with relatively low margins. A strategy shift towards more differentiation was
the result of their catch-up efforts. However, as a certain demand for bulk production, such as
traditional daily fresh milk and whole milk powder (WMP), remains, the only other via
option was to follow a cost leadership strategy. This resulted in the consolidation ol
production sites and a larger amount of production per site. Thus, both a differentiation and a
cost leadership strategy, in combination with substantial size of production, offer goo;
prospects to dairy companies to fight their competitors. But how have these development
influenced dairy producers' environmental performance?
Similar to the influence of consumers, some counterbalancing effects on the mou
environmental performance of dairy producers can be observed. On the one hand, a
differentiation strategy does not benefit a dairy producer's environmental performance, as wil
be discussed in Section 7.2. On the other hand, a cost leadership strategy and the
accompanying growth of the size of production plants does benefit a dairy producer
environmental performance. The total effect of these two opposite forces is, however, hard to
establish. Contrary to the increased competition in the sector overall, in the environments.
field strong cooperation can be observed. The relatively high level of joint environmental
initiatives by the sector, such as the 'Coordinated Emission Registration Dairy [ndustn
(GERZ) and the environmental covenants, has benefitted the dairy sector's total
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environmental performance. In this respect, the dairy trade association (NZO) can be
mentioned as a stakeholder that has positively influenced dairy producers' environmental
performance. It can be concluded that competitors as stakeholders and the increased
competition in the Dutch dairy industry in general, both influence the environmental
performance of dairy producers. However, within the scope of this study it is hard to establish
iowhich side the scale tips.

7.1.5 Local stakeholders
Finally, the influence of local stakeholders on individual dairy producers' environmental
performance will be briefly discussed. The main local stakeholder of a dairy production plant
is the local community in which the plant is located. Generally, there is a strong relation and
interaction between a production plant and its local community; the plant serves as an
important provider of jobs, but is often also the cause of noise and smell nuisance. In
environmental terms, complaints by neighbors about noise or smell often result in an actual
environmental performance improvement. But it was interesting to observe that the local
context of a production plant has a large influence. A large production plant that produces
powder in, for example, one of the northern provinces causes considerable inconvenience for
its neighbors in terms of the smell and noise nuisance from both the production process and
track traffic. However, because this factory is the main employer in the local community and
has an important social function, its neighbors have hardly complained. Another example
demonstrates the opposite situation. Here, a production plant is located in a shady forested
environment bordering an exclusive residential area, somewhere in the middle of the country.
Compared with other dairy production plants, this particular plant causes little inconvenience
for the local inhabitants. Moreover, these people are located at a relatively long distance from
the plant,separated from it by a stretch of woods. However, the plant does not serve at all as
an important local provider of employment, as the direct neighbors are well-off citizens
working elsewhere. Yet, here, the complaints about noise nuisance are numerous. It can,
therefore, be concluded that, where there is a pressure from the local community, this
generally benefits a dairy production plant's environmental performance. The precise impact
of the local community depends on the local context.

12 The relation between an organization's generic strategy and
its environmental performance
In this study, the generic strategy followed by an organization was measured on a four-point
scale: the three generic strategies, as defined by Porter (1980) - differentiation; cost
leadership; and, niche - and the most frequently occurring mixed strategy 'differentiation
combined with cost leadership'. Chapter 4 discussed a dairy industry interpretation of
organizations' generic strategies (see Section 4.9), and Chapter 5 traced the actual occurrence
ol the diverse strategy forms among Dutch dairy companies, both now and ten years ago (see
section 5.3). This section will focus on the relation between the generic strategy followed by
a dairy organization and its environmental performance.
nie generic strategy followed by an organization is measured on an ordinal scale. This
«eludes statistical analysis by means of correlation matrices, as used for variables that are
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measured on a continuous scale, such as organization culture and the environmental
management indicators. Therefore, the analysis of the relation between the generic stratesi |
followed by an organization and environmental performance will be based on the mean val
of environmental performance for each type of strategy. Table 7.2 shows environment |
performance for each type of strategy followed by the dairy production plants. It also show J
the breakdown of the environmental performance (EP1) into the operational indicator (1
and the impact indicator (Ell).

Table 7.2:

Environmental performance for each type of generic strategy
Differentiation

N
Mean
Variance
Minimum
Maximum
Range
Ell:
EOI:
EPI:
Range:

EPI
5
3.03
.13
2.41
3.28
.86

EOI
5
2.89
.20
2.25
3.26
1.01

EH
5
3.16
.29
2.58
3.88
1.30

EPI
9
3.39
.21
2.68
4.02
1.34

EOI
9
3.21
.34
2.42
3.93
1.51

EH
9
3.57
.18
2.95
4.14
1.19

Differentiation
combined with cost
leadership

Niche

Cost leadership
EP1
5
3.43
.11
2.92
3.85
.93

EOI
5
3.42
.14
2.86
3.90
1.04

EH
5
3.45
.46
2.33
4.11
1.77

EPI
6
3.11
.33
2.04
3.73
1.68

EOI Ell
6
:
2.81 3.«
.20 .01
2.04 J.41
3.37 4.0!
1.33

Environmental Impact Indicator
Environmental Operational Indicator
Environmental Performance Indicator
Difference between maximum and minimum value.

Table 7.2 shows that the highest mean environmental performance value is for production
plants that follow a niche strategy. Production plants with a cost leadership strategy folio»
closely. The mixed strategy form - differentiation combined with a cost leadership strategy ranks third, and production plants with a differentiation strategy alone have the lowest mean
environmental performance value. When the EPI is broken down into the EOI and the Ell.
some minor differences in ranking can be observed, especially regarding the position of the
mixed strategy. For the Ell, this mixed strategy ranks first, contrary to the EOI, for which this
mixed strategy ranks last. However, the important observation that the differentiation strates)
has the lowest mean environmental performance value generally holds. When the total sampl
is broken down into the individual sub-sectors (not reflected in Table 7.2), the same pattern
can be observed. As there is a fair division of the production plants over the four strategy
types - no strategy type is just a representation of only one or two single production plants
these observations are relatively solid.

Subsequently, it is interesting to explain these observations, and return to the theoretical
framework of the research model (see Chapter 3). Although the actual relation between an
organization's generic strategy and its environmental performance has hitherto hardly bee:
the subject of empirical studies, existing research suggested two opposite arguments. Because
of this indistinctness, a sub-question rather than a hypothesis was formulated. The reasoning
was, that, on the one hand, a differentiation strategy is often based on innovation, in which.
stimulated by cost savings, environmentally favorable innovations are automatically included
On the other hand, a differentiation strategy does not benefit an organization's environmenta.
performance due to its very nature. Generally, differentiation requires more packaging
material, shorter batches, a higher product loss, and a higher cleaning frequency resulting m
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bisher water, energy and detergent consumption. Given the results of this study, the latter
arsumentation seems to be predominant. Production plants that follow a cost leadership
I strategy are able, by its nature of bulk production, to produce more efficiently. In other words,
a cost leadership strategy enables the production plants to use their resources more efficiently.
Given these explanations regarding the level of environmental performance of production
plants which follow either a differentiation or a cost leadership strategy, the intermediate
environmental performance of the combined differentiation/cost leadership strategy is a
logical consequence. Finally, the relatively high mean environmental performance value of
production plants with a niche strategy is remarkable. It can be argued that a niche strategy
results in the same environmental disadvantages as a differentiation strategy. However, it is
the composition of the sample of this group of production plants which seems to have caused
the relatively high mean environmental performance value. Three of the five dairy plants with
this strategy operate in the organic niche, the requirements of which in themselves benefit
environmental performance 39 . The above observations now enable us to answer sub-question
Q7:
Q7: What is the relation between
environmental performance?

an organization's

generic

strategy

and its

it can be concluded that the nature of the strategy followed by an organization is related to an
organization's environmental performance. Dairy production plants following a cost
leadership or a niche strategy generally have a higher environmental performance than plants
with a combined differentiation/cost leadership strategy, but this is even more true for plants
with a differentiation strategy only. The main cause for this lower environmental performance
of production plants with a differentiation strategy is the nature of the production processes
inherent to this strategy: differentiation leads to smaller batches and a more intensive use of
resources. These adverse effects outweigh the possible favorable effects of environmental
innovation that a differentiation strategy might entail.

7.3 The relation between an organization's ownership structure
and its environmental performance
The dairy sector is special compared to many other sectors of industry because of the
perishability of the product and the necessity to guarantee a market for it every day. This has
resulted in the ongoing predominance of a cooperative ownership structure in the dairy sector,
contrary to other sectors of industry where this type of ownership structure is becoming
extinct. Chapter 4 (Section 4.3) discussed a dairy industry interpretation of ownership
structure and its possible effects on an organization's environmental performance.
Subsequently, Chapter 5 included the measurement results for this variable for the
participating production plants, which were split into three categories: 'cooperative', 'private
ttrm' and 'owner/manager'. This section will focus on the relation between a dairy company's
)wnership structure and its environmental performance in order to answer sub-question Q8.

Although in Section 7.1 it was noted that small organic dairy plants often produced inefficiently, resulting in a
relatively low environmental performance, this did not apply to two of the three organic dairy plants in our
study.
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Similar to the variable 'generic strategy', ownership structure is measured on an ordinal scale.
which limits the analysis of its relation with environmental performance to the comparison of
the mean environmental performance values for each type of ownership structure. Table 7J
shows environmental performance for each type of ownership structure that could be observée' I
for the participating dairy production plants. It also presents the breakdown of the
environmental performance into the operational indicator (EOI) and the impact indicate;
(Ell).

Table 7.3: Environmental performance for each form of ownership structure
Cooperative
N
Mean
Variance
Minimum
Maximum
Range
Ell:
EOI:
EP1:
Range:

EPI
17
3.31
.11
2.68
4.02
1.34

EOI
17
3.07
.18
2.42
3.92
1.50

Private firm
EH
17
3.56
.15
2.68
4.14
1.46

EPI
5
3.35
.38
2.41
3.89
1.48

EOI
5
3.22
.51
2.25
3.93
1.68

Owner/manager
Ell
5
3.48
.41
2.58
4.11
1.53

EPI
3
2.81
.51
2.04
3.46
1.41

EOI
3
3.02
.72
2.04
3.51
1.47

Ell
2.81
2.33
3J
1.06

Environmental Impact Indicator
Environmental Operational Indicator
Environmental Performance Indicator
Difference between maximum and minimum value.

Table 7.3 shows that the mean environmental performance value of both dairy coopératif
and private firms are very close to each other, and that this value for dairy plants with an
owner/manager ownership structure is on average much lower. When the EPI is broken down
into the EOI and the Ell, these observations still hold. They also hold for the breakdown in the
different sub-sectors, although this is not shown in Table 7.3. The small difference between
cooperatives and private firms is the higher variance of the environmental performance values
of private firms. This means that the environmental performance of dairy cooperatives show;
a more homogeneous picture than that of private dairy firms.
It is interesting to try to explain these observations. Although no existing research or theory
could be found on the relation between environmental performance and ownership structure.
Chapter 4 provided arguments both for and against a relation to be more strongly positive for
both a cooperative and a private firm. However, the argumentation was stronger in favor of a
private firm, i.e. a private ownership structure benefits an organization's environmental
performance. It was argued that the specific characteristics of dairy cooperatives40 migh
frustrate environmental management and investments. On the other hand, it was also arguée
that a cooperative ownership structure could benefit an organization's environmental
performance as environmental management and investments will benefit the organization and
thus also the farmers in the long term. This type of collective ownership anticipates the
strengthening of environmental regulation and, moreover, could save costs, e.g. by energy
reduction.

The following characteristics of cooperatives are particularly relevant in this respect: the aim of milk ?'•maximization; the financing of investments mainly by member capital; the member-farmer-based df
making process; and, the objective of a guaranteed constant milk outlet.
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he results of the study, however, showed no clear difference between the mean
environmental performance of cooperatives and private firms. Given the current process of
change of the Dutch dairy cooperatives, which is resulting in a mixed structure - a
cooperative with increasing characteristics of a private firm - the rejection of the above
argumentation seems too simple. In this 'changing cooperative', it is precisely the change
wards those characteristics typical of a private firm that might frustrate an organization's
environmental performance. Therefore, the argumentation in favor of a private dairy firm,
viih respect to environmental performance, seems to hold.
Finally, the clearly lower mean environmental performance value of the third type of
jwnership structure occurring in the Dutch dairy industry, i.e. owner/manager, needs some
explanation. Due to the small sample size of only three production plants in this group, the
relatively low mean environmental performance value is highly dependent on the three
dividual production plants. It is remarkable that all these three plants are relatively small in
lenns of production. It can be argued that a small plant size does not benefit an organization's
environmental performance as a result of cost pressures related to both diseconomies of scale
i resource inefficiencies. Moreover, in this study production plants that either have an
owner/manager ownership structure or are part of a small firm have a considerably lower
mean environmental performance value than production plants that are part of a larger
corporation.41 Furthermore, the personal environmental commitment of the owner/manager is
crucial in this ownership structure. Even in the small sample of this study, this relation can be
clearly observed. The small organic plant founded for idealistic reasons has a high
environmental performance, whereas a small plant taking advantage of market requirements,
;d on price competition, does not. The above observations provide the insights to answer
fflb-question Q8:
Q8: What is the relation between
environmental performance ?

ownership

structure

and an

organization's

I can be concluded that there seems to be a relation between ownership structure and a dairy
plant's environmental performance, in favor of a private ownership structure. In other words,
jprivate ownership structure seems to benefit an organization's environmental performance.
However, the recent change of the Dutch dairy cooperatives in the direction of private firms
diminishes the typical cooperative characteristics responsible for the frustration of
environmental performance. However, with the exception of small organic plants, an
owner/manager' ownership structure does not seem to benefit a dairy organization's
environmental performance. This can be explained by the relatively small size of the dairy
plants with an owner/manager ownership structure in this study.

A small firm is here defined as a firm that has either only one production plant operating in the dairy sector or
atotal1998 milk supply of less than 50,000 tonnes, and less than 50 employees. A ' larger corporation' is
defined as a firm that has more than one dairy production plant, processes over 50,000 tonnes milk on a
yearly basis, and has more than 50 employees.
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The relation between the environmental management
indicators and environmental performance

Given the measurement results of the environmental management indicators (EMIs) and the
environmental performance indicator (EPI) discussed in Chapters 5 and 6, this section wil
answer sub-questions Q1 to Q4 regarding the relation between the EMIs and the EPI. Figure
7.2 shows the values of three of the four EMIs - EMI policy & strategy; EMI communication.
and, EMI organization structure - compared with the EPI of each production plant, for the
sub-sectors 'consumption milk'; 'powder & industrial products'; and, 'cheese'. The foi
EMI, EMI environmental management commitment, will be discussed separately, as the
measurement tool for this variable has a different nature.
At first sight, Figure 7.2 shows that, in the sub-sector 'powder & industrial products', there is
the same decreasing course for both the three EMIs and the EPI, which indicates a positive
relation between environmental performance and environmental management. The sub-sector
'cheese' shows a more irregular pattern, which indicates no, or at least a weaker, relation. The
sub-sector 'consumption milk' seems to show some relation, though less strong than 'powder
& industrial products'. Below, the relations between the individual EMIs and the EPI will be
analyzed in more detail. First, the contribution of the individual sub-indicators of which the
EPI is constructed will be discussed. Table 7.4, which shows the correlations between the EPI
and its sub-indicators, on the one hand, and the three EMIs, on the other, will support this
analysis.

Table 7.4:

Correlations between environmental performance and management (subindicators
EMI Policy
& strategy

EMI P&S
Policy

EMI P&S
Systems

EMI P&S
Documents

EMI
Communication

EMI
Organization
structure

.556**
.864**
.910**
-.264

.532**
.498
.800*
.469

.586"
.815*
.804*
.599

.381
.707*
.835*
-.166

.768**
.764*
.871*
.808**

.714"
.818*
.930"
939"

EPI

T
CM
P&I
CH

.699**
.878**
.968**
-.059

.746**
.876**
.799*
.407

.514**
.575
.951**
-.005

EOI

T
CM
P&I
CH

.570**
.759*
.941**
.206

.796**
.939**
.826*
.862**

435**
.374
.935**
.279

Ell

T
CM
P&I
CH

.386
.583
.877**
-.293

.217
.209
.672
-.417

.351
.471
.851*
-.304

.368
.628
.877**
-.150

.006
-.256
.628
-.282

Correlation is significant at the 0.01 level (2-tailed), i.e. the possibility that the null hypothesis
(no correlation) is wrongly rejected is 1%.

CH:
C M
Ell:
EMI:
EOI:

Correlation is significant at the 0.05 level (2-tailed), i.e. the possibility that the null hypothesis
(no correlation) is wrongly rejected is 5%.
Cheese, N= 10
EPI:
Environmental Performance Indicator
Consumption milk, N=8
P&I:
Powder & industrial products, N=7
Environmental Impact Indicator
P&S:
Policy & strategy
Environmental Management Indicator T:
Total sample, N=25
Environmental Operational Indicator

.167
.468
.574
-.262
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Figure 7.2: Environmental management indicators versus the EPI in the three sub-sectors
Consumption milk

EMI Communication
EMI Organization

Case Number

Powder & industrial products

J E M I Policy &
strategy
| E M I Communication
ull Organization
structure

Case Number

Cheese

EMI Policy &
strategy
( E M I Communication
| ë M I Organization
structure

Case Number
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Environmental policy & strategy

Figure 7.2 shows that the EMI policy & strategy generally has a value close to the value of the
EPI, with some ups and downs, especially in the sub-sector 'cheese'. This observations!
confirmed by the strong correlation between EMI policy & strategy and the EPI for the toial
sample, as shown in the first column of the first bar of Table 7.4. For the two individual subsectors 'consumption milk' and 'powder & industrial products', this correlation is even
stronger. It is remarkable, however, that for the sub-sector 'cheese' no correlation at all can be
observed. This means that environmental policy & strategy is strongly related tc
environmental performance in the sub-sectors 'consumption milk' and 'powder & industrial
products', but is not related to environmental performance in the sub-sector 'cheese'. EMI
policy & strategy can be broken down into the sub-indicators policy, systems and documents.
for which the correlation with the EPI shows the same pattern. Subsequently, it is interestin!
to break down the EPI into the operational indicator (EOI) and the impact indicator (Ell) and
look at the accompanying correlation in order to further explain the above observations.
For the EOI, the same pattern as for the EPI can be observed. The correlation between EMI
policy & strategy and the EOI can be further broken down in the correlation between the four
EOI sub-indicators - EOI regulation; EOI procurement; EOI technical process & product
measures; and, EOI post-production - and the EPI (but this is not included in Table 7.4). For
EOI technical process & product measures, which comprises over 60% of the EOI. the same
pattern holds. The strong correlation is especially caused by a strong correlation with the EMI
policy & strategy category policy, in contrast to the weak correlation with the categories
systems and documents. The other three EOI sub-indicators - EOI regulation; EOI
procurement; and, EOI post-production - show much less correlation with EMI policy k
strategy. It is remarkable, however, that EOI procurement and EOI post-production also show
a strong correlation with EMI category policy, contrary to the other two EMI categories:
systems and documents. This means that the dairy industry's environmental action regarding
procurement, the production process, and the post-production stage is positively influenced b;
environmental policy rather than by environmental systems and documents. EOI regulation.
however, shows an opposite pattern; a strong correlation with the EMI policy & strates;
categories: systems and documents, and a weak correlation with the category policy. Here.
this means that the attitude of dairy companies towards environmental regulation is much
more influenced by environmental systems and documents than by environmental policy.
The correlation between environmental policy & strategy and the Ell shows a clear deviation
from this pattern. For the total sample, this correlation is positive but not so strong, which also
applies to the sub-sector 'consumption milk'. For the sub-sector 'cheese', this correlation is
very weak and negative. Only the sub-sector 'powder & industrial products' shows a strong
correlation between EMI policy & strategy and the EIL When the Ell is further broken down
into its sub-indicators: Ell energy; Ell water; and, Ell other (not shown in Tabic 7.4), it is
striking that Ell energy shows a weak negative correlation, whereas Ell water and EN other
show a strong and positive correlation. This means that the general weak correlation between
EMI policy & strategy and the Ell can be explained by the absence of correlation between
EMI policy & strategy and Ell energy. The above analysis of the relation between
environmental policy & strategy and environmental performance enables us to answer subquestion Q l :
Ql

What is the relation between an organization's
and its environmental performance?

environmental policy & strategy'
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Il can be concluded that, in the Dutch dairy industry, environmental policy & strategy are
generally strongly positively related to environmental performance, with the exception of the
sub-sector 'cheese'. This strong relation is mainly caused by a strong correlation between
environmental policy & strategy and environmental operations. The environmental operations
within the actual production process (EOI technical process & product measures) are
responsible for this strong correlation. Environmental action regarding regulation, but
especially regarding procurement and the post-production stage, are less strongly related to
environmental policy & strategy. Within environmental policy & strategy, policy is the main
driver for this strong relation, in contrast to systems and documents. With the exception of the
sub-sector 'powder & industrial products', environmental policy & strategy is not strongly
related to the actual environmental impact. The absence of a relation between the
environmental impact of energy consumption and environmental policy & strategy is
responsible for this weak relation.

7.4.2 Environmental communication
Figure 7.2 shows that EMI communication has, especially in the sub-sector 'powder &
industrial products', a much lower value than the EPI, on the one hand, and the two EMIs policy & strategy and organization structure - on the other. This means that in the Dutch dairy
industry, and especially among production plants in the sub-sector 'powder & industrial
products', there seems, remarkably, to be more real environmental action than is actually
communicated by the industry. However, this observation does not tell us anything about the
relation between environmental communication and environmental performance. Figure 7.2
ilso shows that, in the sub-sector 'powder & industrial products' EMI communication shows
i similar pattern as the EPI, but that, in the other two sub-sectors, less similarity in the
patterns can be observed. This observation is confirmed by Table 7.4, which shows the
correlation for EMI communication and environmental performance. The sub-sector 'powder
& industrial products' shows a particularly strong correlation, whereas 'consumption milk'
i 'cheese' show a less strong correlation.
Table 7.4 also shows the breakdown of the EPI into the operational indicator (EOI) and the
impact indicator (Ell). Similar to the observations regarding EMI policy & strategy, the
correlation with environmental communication is generally strong for the EOI and weak, or
nonexistent for the Ell. The strong correlation between EMI communication and the EOI is
based on a strong correlation (not shown in Table 7.4) between EMI communication and three
of the four EOI sub-indicators - EOI procurement; EOI technical process & product
measures; and, EOI post-production. With the exception of the sub-sector 'powder &
industrial products', EOI regulation shows a negative correlation with EMI communication.
The sub-sector 'powder & industrial products' is an exception regarding the absence of
correlation between environmental communication and the Ell, as a rather strong correlation
can be observed for this sub-sector. Contrary to the observations regarding EMI policy &
strategy (where Ell energy was the main cause for the lack of correlation), this lack of
correlation is explained by all three Ell sub-indicators - Ell energy; Ell water; and, Ell other.
The above analysis of the relation between environmental communication and environmental
performance provides the inputs to answer sub-question Q2:
Q2: What is the relation between an organization 's environmental communication and
its environmental performance?
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It can be concluded that, in the Dutch dairy industry, environmental communication B
generally positively related to environmental performance. However, this relation is very
strong regarding environmental operations, but almost nonexistent regarding actual
environmental impact. The environmental operations regarding procurement, the production
process itself (EOI technical process & product measures), and the post-production stage, are
responsible for this positive relation between environmental communication and
environmental operations. On the contrary, the attitude towards environmental regulation is,
with the exception of the sub-sector 'powder & industrial products', negatively related to
environmental communication. All three Ell sub-indicators - Ell energy; Ell water: and. ED
other - are responsible for the absence of a relation between environmental communication
and environmental impact. Furthermore, it can be concluded that the Dutch dairy industry,
and particularly production plants in the sub-sector 'powder & industrial products', seem to
have achieved more in the environmental field (in terms of environmental performance, and
especially the actual environmental impact) than was communicated in company reports, etc.

7.4.3

Environmental organization structure

Figure 7.2 shows that, in all three sub-sectors, EMI organization structure has generali} ;
lower value than both the values of the EPI and EMI policy & strategy, and a higher value
than EMI communication. This means that, generally, in the Dutch dairy industry the degree
to which environmental concerns are embedded in the organization structure is lower than
might be expected on the basis of its environmental performance and its environmental policy
and strategy. Figure 7.2 also shows that for the sub-sector 'cheese' a more irregular pattern of
EMI organization structure can be observed in relation to the decreasing course of the EPI.
Table 7.2 confirms this observation; the correlation between EMI organization structure and
the EPI for the sub-sector 'cheese' is less strong and not significant compared with the other
two sub-sectors where the correlation is significant.42 When the EPI is subsequently broken
down into the operational indicator (EOI) and the impact indicator (Ell), the same
observations as for the other two EMIs (discussed above) can be made. The level of
integration of environmental concerns in the organization structure is generally strongly
correlated to the EOI and not strongly correlated to the Ell. The strong correlation with
environmental operations is, as for the other two EMIs, based on a strong correlation (not
shown in Table 7.4) with the EOI sub-indicators - EOI procurement; EOI technical process &
product measures; and, EOI post-production. As was the case for EMI communication abo\e
(7.4.2), the attitude towards environmental regulation is an exception to this strong correlation
with the EOI, apart from the sub-sector 'powder & industrial products'. Similar to the
observations regarding EMI communication, the weak correlation with the Ell is based on a
weak, even partly negative, correlation between all three Ell sub-indicators - Ell energy: Ell
water; and, Ell other - and EMI organization structure. On the basis of these observations
sub-question Q3 can now be answered:
Q3

What is the relation between the extent to which environmental concerns are
embedded in an organization's structure and an organization's environment!»
performance?

It can be concluded that, in the Dutch dairy industry, the degree to which environmental
concerns are embedded in the organization structure is generally positively related to
A correlation is significant at the 0.01 and 0.05 level, if the possibility that there is no correlation (null
hypothesis) is less than 1% or 5%, respectively.
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ivironmental performance. This relation is, however, very strong regarding environmental
rations and very weak to nonexistent regarding environmental impact. The strong relation
ith environmental operations is based on companies' environmental operations regarding
rarement; technical process & product measures; and, the post-production stage. The
litude towards environmental regulation is generally not related to the extent to which
ivironmental concerns are embedded in the organization structure. The weak relation with
iuronmental impact is based especially on the weak or even negative relation with the
ivironmental impact concerning energy and water consumption.
7.4.4 Environmental management commitment
The fourth EMI, management commitment, has a different character than the other three
EMIs, as subjective personal opinions are measured rather than 'hard' company facts. This
uldbe taken into account in the analysis of the data. Figure 7.3 shows an overview of the
three EMI management commitment dimensions - affective; continuance; and, forced compared with the EPI. Figures 7.3a and b show a positive, though not very strong, relation
between the EPI and both affective and continuance commitment. For each sub-sector,
effective and continuance commitment show the same decreasing pattern as the EPI, though
with some deviations for the individual sub-sectors. For affective commitment, it can be
observed that the sub-sector 'cheese' shows a stronger relation with the EPI than the other two
sub-sectors. For continuance commitment it can be observed that the sub-sector 'consumption
'k' shows a somewhat stronger relation with the EPI than the other two sub-sectors.
Furthermore, in the sub-sector 'powder & industrial products', some peaks can be observed
rarboth affective and continuance commitment. The absolute differences in value between the
EP1 and the EMI management commitment dimensions for the individual production plants,
winch are particularly large for the difference between the EPI and continuance commitment
in the sub-sector 'cheese', do not, however, say anything about a possible relation between
these two variables. One reason is that the EMI management commitment dimensions and the
EPI are measured on different scales and are thus not comparable. Figure 7.3c shows a
positive relation between forced commitment and the EPI only for the sub-sector 'cheese', as
Ihesame decreasing pattern can be observed. In the two other sub-sectors, forced commitment
shows no, or even a negative, relation with the EPI.
ibc accompanying correlation coefficients for these variables, as shown in Table 7.5, provide
more insight into these relations. Table 7.5 shows a weak but positive correlation between the
EPI and both affective and continuance commitment. The correlation between affective
commitment and the EPI in the sub-sector 'cheese' is the only exception, as this correlation is
strong. Forced commitment shows a weak and negative correlation, with the exception of the
>ub-sector 'cheese'. It is remarkable that the correlation coefficients for the EMI management
commitment dimensions are generally lower and not significant, compared with the other
tee EMIs. The most straightforward conclusion would be that the correlation is simply less
*ong. However, given the different nature and the exploratory character of the measurement
instrument, a comparison in absolute terms between these values and the values of the
correlation coefficients of the other three EMIs seems unjustified. More interesting is the clear
nee between the positive relation of the EPI with affective and continuance
commitment, on the one hand, and the negative relation of the EPI with forced commitment
on the other.
P e 7 5 a'so enables a more detailed analysis of these correlations by a breakdown of the
f' into its two main sub-indicators - environmental operations (EOI) and environmental
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Figure 7.3: The commitment dimensions compared with environmental performance
Affective commitment
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Case Number
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Forced commitment

Case Number
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Table 7.5: Correlations between environmental performance and commitment
Affective
commitment

Continuance
commitment

Forced
commitment

[PI

T
CM
P&I
CH

.238
.285
.232
.752*

.256
.398
.218
.288

-.213
-.335
-.172
.370

fill

T
CM
P&I
CH

.318
.509
.273
.608

.386
.420
.493
.393

-.043
-.320
.073
.481

Ell

T
CM
P&I
CH

.053
-.114
.162
.086

-.022
.117
-.094
-.132

-.200
.007
-.404
-.145

CM

Correlation is significant at the 0.01 level (2-tailed), i.e. the possibility that the null
hypothesis (no correlation) is wrongly rejected is 1%.
Correlation is significant at the 0.05 level (2-tailed), i.e. the possibility that the null
hypothesis (no correlation) is wrongly rejected is 5%.
Cheese, N= 10
Consumption milk, N=8
Environmental Impact Indicator
Environmental Operational Indicator
Environmental Performance Indicator
Powder & industrial products, N=7
Total sample, N=25

impact (Ell). As for the other three EMIs, the positive relation between the EPI and both
affective and continuance commitment is based on the EOI, whereas the relation with the Ell
is nonexistent or even negative. The EOI shows an even stronger correlation than the EPI,
which for affective commitment is based on the EOI sub-indicators: EOI technical process &
product measures and EOI post-production, and for continuance commitment mainly based on
w EOI sub-indicators: EOI regulation and EOI technical process & product measures. The
absence of a relation between the Ell and both affective commitment and continuance
commitment is in both cases based on all three Ell sub-indicators - Ell energy; Ell water;
and, Ell other - although strongest for Ell energy. The negative relation between forced
commitment and environmental performance is mainly based on a negative correlation with
'he Ell, for which Ell energy is responsible. The above analysis of the relation between EMI
management commitment and the EPI provides the insights to enable us to answer subquestion Q4:
Q4: What is the relation between environmental management commitment and the
environmental performance of an organization?
« can be concluded that in the Dutch dairy industry the level of a manager's emotional
attachment to, identification with, and involvement in, supporting environmental concerns is
positively related to the production plant's environmental performance, i.e. 'environmental
;
Mive commitment' is positively related to environmental performance. Furthermore, it can
« concluded that in the Dutch dairy industry environmental commitment based on the
economic and social costs that a manager associates with disregarding environmental
Mncerns is also positively related to the production plant's environmental performance. To
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put it more simply, in the Dutch dairy industry 'environmental continuance commitment'i>
positively related to environmental performance. For both affective and continuance
commitment, it can be observed that the actions regarding environmental operations are
responsible for the positive relation with environmental performance, rather than the ac
environmental impact. Regarding the third environmental commitment dimension, forced
commitment, it can be concluded that the perceived obligation to continue suppomn:
environmental concerns (resulting, for example, from legislation) is not related to
environmental performance. In short, forced commitment is not related to environmental
performance.
However, these conclusions need some refinement, especially for the dimensions affective
and continuance commitment. For these dimensions, the data do not show a significant
correlation, with the exception of the sub-sector 'cheese' in the case of affective commitment
Therefore, the assessment of the real value of these relations is hard to make. Given the
exploratory character of the environmental management commitment instrument and
small sample (in absolute terms) of this study, more future research is needed to test t
instrument and to be able to answer sub-question Q4 unambiguously.
It can be summarized that in the Dutch dairy industry more is actually done in the
environmental field (in tenus of environmental performance, and especially of the actual
environmental impact) than is communicated or integrated in the organization structure. This
observation is remarkable, as it is often stated that, while business has attractive, written
environmental policies and statements, in fact the environmental action is lacking, Le,
business' environmental management is ahead of business' environmental performance.

7.5 The relation between the level of centralization and
environmental performance
This section will deal with testing the very first hypothesis of our study regarding the relation
between the level of centralization and environmental performance. As stated in Chapter 3,
centralization refers to the hierarchical level that has the authority to make a decision. As
Chapter 5 showed a clear difference between the values of 'general' and 'environmental
centralization, the relations between an organization's environmental performance and these
variables will be dealt with separately.

7.5.1

The relation between general centralization and environmental performance

Similar to the generic strategy followed by an organization, the variable 'centralization
measured on an ordinal scale. Consequently, the analysis of the relation between the level ol
centralization of an organization and its environmental performance will be based on the
mean value of environmental performance for each degree of centralization that is
distinguished in this study. Table 7.6 shows the environmental performance (EPI) for each
category of general centralization. Besides the categories that reflect the three levels ol
centralization, a fourth category is added, to which the concept of centralization, as defined I
this study, is not applicable. This category comprises the independent production plants, to
which a division or corporate hierarchical level does not apply. On closer inspection, the*

191

Conclusions

Table 7.6: Environmental performance for each level of general centralization
'
N
Mean
Variance
Minimum
Mavimum
Range
EH
EOI:
EPI:
n.a :
Ranee:

Fully decentralized

Partly centralized

EPI
1
2.41
n.a.
2.41
2.41
.00

EPI
3
3.61
.06
3.46
3.89
.43

EOI
1
2.25
n.a.
2.25
2.25
.00

Ell
1
2.58
n.a.
2.05
2.05
.00

EOI
3
3.37
.29
2.86
3.93
1.07

EH
3
3.85
.06
3.60
4.11
.78

Fully centralized
EPI
17
3.30
.12
2.68
4.02
1.34

EOI
17
3.06
.18
2.42
3.92
1.50

Ell
17
3.53
.17
2.68
4.14
1.46

Independent
EPI
4
3.07
.61
2.04
3.85
1.81

EOI
4
3.24
.67
2.04
3.90
1.86

EH
3
3.18
.57
2.33
3.80
1.47

Environmental Impact Indicator
Environmental Operational Indicator
Environmental Performance Indicator
Not applicable
Difference between maximum and minimum value.

independent production plants form one of the categories of the variable 'ownership
structure', which was discussed in Section 7.3. However, as this category comprises the
'missing value' within the variable 'level of centralization', it is interesting to compare the
EPI of this group of plants with the other categories.
tcan be observed that generally the category 'partly centralized' has the highest average EPI.
However, the sub-sector 'consumption milk' has a higher average EPI in the category 'fully
centralized' (not shown in Table 7.6). When the EPI is broken down into its main subindicators the EOI and the Ell, the same observations can be made. The low variances within
each category of centralization reinforces these observations, as no extreme values for the EPI
can be found in each of these categories. The category 'independent', on the other hand,
shows an intermediate value for the mean of the EPI, but a much higher variance. This means
it the interpretation of the relation between the fact that a production plant is independent
and its environmental performance is much more ambiguous. Due to the uneven division of
ihe production plants over the categories - 80% of the participating production plants have a
ly centralized organization structure - these observations have to be carefully interpreted.
The above observations however, provide the insight to discuss hypothesis HI:
HI:

The level of centralization of an organization
organization's environmental performance.

is positively

related to an

t can be concluded that a fully decentralized general organization structure does not seem to
benefit environmental performance, and that a fully centralized and especially a partly
centralized general organization structure do seem to benefit environmental performance. As
the category 'partly centralized' has the highest mean environmental performance, hypothesis
HI cannot be confirmed unambiguously. However, the much lower mean value for
environmental performance in the category 'fully decentralized' is an argument for not totally
rejecting hypothesis HI. Therefore, it can be concluded that the level of centralization is
related to an organization's environmental performance, but not in a linear way. A fully
decentralized organization structure does not benefit an organization's environmental
pcrtormance, a fully centralized organization structure does benefit an organization's
environmental performance, but an organization structure that is partly centralized benefits an
organization's environmental performance most.
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The role of the environmental management indicators in this relation
In order to answer sub-question Q6a regarding centralization, the role of the environmental
management indicators (EMIs) in the relation between the level of general centralization and
environmental performance will be discussed. Table 7.7 shows the correlation coefficients foi
the relation between the EPI and the four EMIs within each category of centralization. For
EMI management commitment, the division into affective; continuance; and, forcée
commitment is made. The table shows the strongest correlation for all EMIs in the categon
'partly centralized', of which only the correlations of EMI policy & strategy and EMI
organization structure are significant. The weakest correlation can be observed in the categor*
'fully centralized'. For the category 'fully decentralized', no correlation could be calculated.
as only one plant represented this category. This means that the category 'partly centralized'.
in which the highest EPI can be observed, shows the strongest relation with the EMIs.
On the other hand, the category 'fully centralized', in which a lower mean value for the EPI
can be observed, shows a much weaker relation with the EMIs. At first sight, these
observations lead to the conclusion that the EMIs have a strengthening role in the relation
between the level of general centralization of an organization and its environmental
performance. However, the unequal division of the sample over the categories resulted in the
impossibility of determining the correlation for the category 'fully decentralized'. This
correlation, in particular, would have been valuable information because of the relatively low
mean value of the EPI in this category. The above observations provide the insights to answer
sub-question Q6a, regarding the level of general centralization:
Q6a: What is the mutual relationship between the level of general centralization and the
environmental management indicators, in relation to environmentalperformance^.
It can be concluded that the role of environmental management indicators in the relation
between an organization's general level of centralization and its environmental performance
can not be established based on this study. More research is needed to understand this role.

Table 7.7

Correlations between environmental performance and the environmental
management indicators for each category of general centralization

Fullv decentralized
Partly centralized
Fullv centralized
Independent

EMI
Policy &
Strategy

EMI
Communication

EMI
Organization
structure

Affective

Continuance

n.a.
1.00*
.46
.86

n.a.
.75
.35
.99*

n.a.
.99*
.35
.91

n.a.
.98
.25
.64

n.a.
.99
.21
.30

EMI Management Commitment

Correlation is significant at the 0.01 level (2-tailed), i.e. the possibility that the null hypothesis
(no correlation) is wrongly rejected is 1%.
Correlation is significant at the 0.05 level (2-tailed), i.e. the possibility that the null hypothesis
(no correlation) is wrongly rejected is 5%.
Environmental Management Indicator
Partly centralized: N=3
EMI:
Not applicable as N=l
Fully centralized: N=17
Fully decentralized: N=l
Independent: N=4

Forced
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7.5.2 The relation between environmental centralization and environmental
performance
Given the observations regarding the relation between the level of general centralization and
environmental performance, it is now interesting to analyze the relation between the level of
environmental centralization and the EPI. Table 7.8 shows the composition of the sample
regarding the EPI for each category of environmental centralization. As for the variable
'seneral centralization', likewise for 'environmental centralization' it can be observed that
fully decentralized production plants have the lowest mean value for environmental
performance. It is remarkable, however, that contrary to the case of general centralization, for
environmental centralization the category 'fully centralized' shows the highest mean value for
the EPI, followed by the category 'partly centralized'. The category 'independent' is exactly
:ie same as in the case of general centralization. It shows an intermediate value for the mean
EP1, with a relative high variance, which means a much more ambiguous relation with
environmental performance than the other categories. When the EPI is broken down into its
main sub-indicators, the EOI and the Ell, the same observations can be made. Here again, due
to the uneven division of the production plants over the categories, the observations have to be
carefully interpreted.

Table 7.8: Environmental perfonnance for each level of environmental centralization

N
Mean
Variance
Minimum
Maximum
Range
Ell:
EOI:
EPI:
u.a.:
Range:

Fully decentralized

Partly centralized

EPI
2
2.95
.57
2.41
3.48
1.07

EPI
16
3.28
.11
2.68
4.02
1.34

EOI
2
2.56
.19
2.25
2.86
.61

Ell
2
3.34
1.17
2.58
4.11
1.53

EOI
16
3.09
.19
2.42
3.93
1.51

EH
16
3.46
.13
2.68
4.12
1.44

Fully centralized
EPI
3
3.63
.12
3.25
3.92
.68

EOI
3
3.23
.32
2.61
3.71
1.10

EH
3
4.03
.02
3.88
4.14
.25

Independent
EPI
4
3.07
.61
2.04
3.85
1.81

EOI
4
3.24
.67
2.04
3.90
1.86

EH
3.18
.57
2.33
3.80
1.47

Environmental Impact Indicator
Environmental Operational Indicator
Environmental Performance Indicator
Not applicable
Difference between maximum and minimum value.

Il can be concluded that a fully decentralized environmental organization structure does not
seem to benefit environmental performance. By contrast, a partly and especially a fully
centralized environmental organization structure does seem to benefit environmental
performance. Therefore, hypothesis HI can be confirmed when the level of centralization is
interpreted as environmental centralization. The role of the EMIs in the relation with
• luronmental performance will not be discussed in the case of environmental centralization,
first ot all, this is because the position of the level of environmental centralization in the
research model is unclear. Due to the unexpected difference, in practice, between general and
•nuronmental centralization, with respect to environmental performance, environmental
centralization is probably more related to the EMI 'organization structure' than to the intraorganizational characteristic 'level of general centralization'. Moreover, it is not possible to
draw conclusions on this role for the same reasons as in the case of general centralization: the
unequal division of the sample over the categories resulted in the absence of correlation
coefficients in the category 'fully decentralized'.
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7.6 The relation between organization culture and
environmental performance
This section will deal with testing the second hypothesis regarding the relation between the
second intra-organization characteristic: organization culture, and environmental performance
Organization culture was measured by means of five culture dimensions: job autonomv:
interdepartmental orientation; human resource orientation; improvement orientation; and.
external orientation. Chapter 5 has already discussed the measurement results regarding the
organization culture of the 15 production plants that participated in the culture survey.
Although the relative size of the sample is not small - 15 production plants still represent
almost 20% of the total population of plants in the Dutch dairy industry - for statistical
analysis an absolute size of 15 is very small. One single production plant with an extreme
score on (an) organization culture (dimension), for example, can have a relatively large
influence on the total. Moreover, the 15 production plants were unequally divided over the
three sub-sectors, with a participation of 75%, 43% and 67% for, respectively, 'consumptie
milk', 'powder & industrial products', and, 'cheese' (for which N was, respectively, 6, 3 and
6). Therefore, the data analysis and resulting interpretation, as will be discussed in this
section, must be seen as provisional exploratory results in a rather new sub-field.
Figure 7.4 shows an overview of the culture indicator and the five culture dimension;
compared with environmental performance (EPI). For the production plants that did not
participate in the culture survey, no bar is shown. For the analysis of the relation between
organization culture and environmental performance, neither the absolute values for each
indicator nor the absolute difference between the culture indicator and the EPI for each
production plant are relevant. It is the similarities in the pattern of these indicators which are
relevant. At first sight, only for the sub-sector 'consumption milk' can some similar patternbe observed for both the culture indicator and its individual dimensions. It the sub-sector
'powder & industrial products', only three production plants participated in the culture survey,
which makes the observation of patterns difficult. In the sub-sector 'cheese', no similar
patterns at all can be observed. Consequently, considering the accompanying correlation
coefficients of these variables will allow some further analysis of the relation between the
culture dimensions and environmental performance in order to test hypotheses H2 and H2a-d.
and sub-question Q5. Table 7.9 shows these correlation coefficients. The EPI is broken down
into the operational indicator (EOI) and the impact indicator (Ell). First, the relation between
the EPI and the openness of an organization's culture in general will be discussed, in order to
subsequently refine the discussion of hypothesis H2, by focusing on the individual culture
dimensions in relation to environmental performance. Finally, the role of the EMIs in this
relation will be discussed.

7.6.1

Organization culture

Table 7.9 shows a very weak correlation between organization culture and the EPI for the
total sample, a picture that holds when the EPI is broken down into its sub-indicators, the EOI
and the Ell. The sub-sector 'consumption milk' shows a rather strong (but not significant
correlation, which is based on the rather strong correlation between the Ell and the culture
indicator. The sub-sector 'powder & industrial products' shows a strong negative correlation,
for the EPI and the division into the EOI and the Ell. This strong negative relation is mainly
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Figure 7.4: Organization culture versus environmental performance*
A: Culture indicator

B: Job autonomy

17

19

21

23

15

25

17

19

21

23

25

Case Number

Case Number

Milk
(1-8)

Milk
(1-8)

Powder & ind. prod. Cheese
(9-15)
(16-25)

Powder & ind. prod.
(9-15)

Cheese
(16-25)

D: Human resource orientation

C: Interdepartmental orientation

In

3

5

Milk
(1-8)

7

9

11

15

17

19

21

23

21

25

Powder & ind. prod. Cheese
(9-15)
(16-25)

Milk
(1-8)

Powder & ind. prod.
(9-15)

23

25

Cheese
(16-25)

F: External orientation

E: Improvement orientation

•c.i
21

23

Case Number

Milk
(1-8)

25

Case Number
Powder & ind. prod. Cheese
(9-15)
(16-25)

Milk
(1-8)

Powder & ind. prod.
(9-15)

No bar is shown for the production plants that did not participate in the culture survey.

Cheese
(16-25)
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Table 7.9: Correlations between environmental performance and the culture dimensions

EPI

EOI

EH

CH:
CM:
Ell:
EOI:

Interdépartemental
orientation

Human
resource
orientation

Improvement
orientation

Culture
indicator

Job
autonomy

T
CM
P&l
CH
T
CM
P&I
CH

.26
70
- 92
14
07
08
- 98
57

.15
.63
-.63
.47
.03
.08
-.79
.60

.42
.84*
-.20
-.17
.33
.44
.04
.49

.37
.61
.97
-.47
.04
-.23
.89
-.30

.16
.75
-1.00**
.42
.12
.23
-.98
.73

-.99'
-.02
-.19
-.11
-.98
-.16

T

35

.21

.35

.54

.15

.09

CM
P&I
CH

76

- 80
- 36

.68
-.42
.03

.70
-.42
-.64

.73
-.97
-.15

-,9s

Correlation is significant at the 0.01 level (2-tailed),
(no correlation) is wrongly rejected is 1%.
Correlation is significant at the 0.05 level (2-tailed),
(no correlation) is wrongly rejected is 5%.
Cheese, N=6
EPI:
Consumption milk, N=6
P&I:
Environmental Impact Indicator
T:
Environmental Operational Indicator

.83*
1.00**
-.31

External
orientation
-.05

.38

.50
.12

i.e. the possibility that the null hypothesis
i.e. the possibility that the null hypothesis
Environmental Performance Indicator
Powder & industrial products, N=3
Total sample, N=15

based on the culture dimensions: improvement orientation and external orientation. The
clearly deviating values of the correlation coefficients in the sub-sector 'powder & industrial
products, compared with the total sample and the other two sub-sectors, can be attributed to
production plant number 15. Figure 7.4 shows for production plant number 15 a huge
difference in values, both absolutely and relatively, between the EPI, on the one hand, and
each of the individual culture dimensions and the overall culture indicator, on the other. As. in
the sub-sector 'powder & industrial products', only 3 production plants participated in the
culture survey, this large discrepancy in values for production plant number 15 has a major
impact on the total results for this sub-sector.
Subsequently, it is interesting to try to explain these abnormal values for production plant
number 15. The level of environmental commitment might be an explanation. However,
production plant number 15 does not show extremely low values for the three environmental
commitment dimensions (see Figure 6.3b). In this study, environmental commitment was
measured as the commitment of the environmental and plant managers. On the basis of the
field experience of the researcher, it is supposed that the relation between organization culture
and environmental performance is strengthened by the level of environmental commitmen:
among an organization's employees.
This means that the combination of an open culture and a fairly low environmental
commitment leads to a low environmental performance, as is assumed to be the case tor
production plant number 15. Later in this section, these assumptions will be further examined
The sub-sector 'cheese' shows no correlation between the culture indicator and the EPI. This
absence of correlation is the result of the counterbalance of a positive correlation for the E01
and a negative correlation for the EIL This absence of correlation is also a result of the'
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diversity in values of the correlation coefficients for the individual culture dimensions. These
bservations provide the input to discuss hypothesis H2:
H2: The openness of an organization's
culture
organization's environmental performance.

is positively

related

to

an

It can be concluded that the results of the study show an ambivalent relation between the
openness of an organization's culture and an organization's environmental performance. For
the sub-sector 'consumption milk', this relation is positive and, for the sub-sector 'powder &
industrial products', this relation is negative. However, for both the sub-sectors, it holds that
(hese relations are not very strong as the correlation coefficients are not significant. Moreover,
due to the small sample size of 3 plants in the sub-sector 'powder & industrial products', the
correlation has to be interpreted with caution, as one plant with extreme values clearly
influenced the total result. For the sub-sector 'cheese', there seems to be no relation between
in organization's culture and environmental performance. Therefore, it can be concluded that
hypothesis H2 cannot be confirmed for the total sample of the participating production plants.
For the sub-sector 'consumption milk', hypothesis H2 can be confirmed, though this
confirmation is not fully conclusive, as the correlation coefficient is not significant. For the
sub-sectors 'powder & industrial products' and 'cheese', hypothesis H2 must be rejected.
This discussion on the relation between the openness of an organization's culture and
environmental performance will now be further refined by looking in more detail at the
individual culture dimensions and their relation with environmental performance.

7.6.2 Job autonomy
For the culture dimension job autonomy, Table 7.9 shows a very low and not significant
correlation coefficient for the total sample. This observation also holds when the EPI is
broken down into the EOI and the EIL When the individual sub-sectors are considered, a
:wre diverse picture can be observed. The sub-sector 'consumption milk' shows a rather
strong though not significant correlation. The sub-sector 'powder & industrial products'
shows a rather strong negative correlation; and the sub-sector 'cheese' shows a weak
correlation. These observations enable the discussion of hypothesis H2a:
H2a: The extent to which an organization 's employees have autonomy in their job is
positively related to an organization 's environmental performance.
it can be concluded that the results of this study show an ambivalent relation between the
extent to which an organization empowers its employees and an organization's environmental
performance. When the individual sub-sectors are considered, this relation is positive for the
sub-sectors 'consumption milk' and 'cheese', and negative for the sub-sector 'powder &
industrial products'. Therefore, it can be concluded that hypothesis H2a cannot be confirmed,
neither for the total sample of the participating production plants and nor for the individual
sub-sectors 'powder & industrial products' and 'cheese'. However, for the sub-sector
consumption milk', hypothesis H2a can be confirmed, though this confirmation is not fully
inclusive, as the correlation coefficient is not significant.
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Interdepartmental orientation

For the culture dimension interdepartmental orientation, Table 7.9 shows a positive and
somewhat higher value for the correlation coefficient of the total sample than was the case for
the dimension job autonomy. However, this correlation is again not significant. This
observation holds when the EPI is broken down into the EOI and the Ell. Again, when the
individual sub-sectors are considered, a more diverse picture can be observed. The sub-sector
'consumption milk' shows a strong and significant correlation at the 0.05 level (2-tailed). On
the other hand, the sub-sectors 'powder & industrial products' and 'cheese' show no
correlation at all, expressed by their very low and negative values. These observations enable
the discussion of hypothesis H2b:
H2b: The extent to which an organization has an interdepartmental orientation is
positively related to an organization's environmental performance.
As for the culture dimension, job autonomy, likewise, for interdepartmental orientation, it can
be concluded that the results of this study show an ambivalent relation between the extent to
which an organization has an interdepartmental orientation and an organization's
environmental performance. This relation is very strong for the sub-sector 'consumption
milk', but nonexistent for the sub-sectors 'powder & industrial products' and 'cheese
Therefore, it can be concluded that hypothesis H2b cannot be confirmed for the total sample
of production plants participating, but can be confirmed for the sub-sector 'consumption
milk'.

7.6.4

Human resource orientation

Table 7.9 shows a positive but not significant correlation between the culture dimension.
human resource orientation, and the EPI for the total sample. When the individual sub-sectors
are considered, it is remarkable that the sub-sector 'powder & industrial products' shows
strong, but still not significant correlation, as this sub-sector shows no or a negative
correlation for the other culture dimensions. The picture for the other two sub-sectors does not
vary that much from that for the other culture dimensions; the sub-sector 'consumption milk
shows a strong but not significant correlation, and the sub-sector 'cheese' shows no or a
negative correlation. When the EPI is broken down into the EOI and the Ell, the same picture
holds for the sub-sectors 'powder & industrial products' and 'cheese'. It is remarkable that the
sub-sector 'consumption milk' shows, on the one hand, a strong (significant at the 0.05 level.
2-tailed) correlation for the Ell, and, on the other hand, no correlation for the EOI. Although
all culture dimensions have a much higher correlation coefficient for the Ell than for the EOI
in the sub-sector 'consumption milk', for human resource orientation, the difference is even
higher. These observations enable the discussion of hypothesis H2c:
H2c: The extent to which an organization has a human resource orientation is
positively related to an organization 's environmental performance.
Just as for the other two culture dimensions discussed above, likewise, for human resource
orientation it can be concluded that the results of this study show an ambivalent relation
between the extent to which an organization has a human resource orientation and an
organization's environmental performance. This relation is positive for the sub-sectors
'consumption milk' and 'powder & industrial products' and nonexistent for the sub-sector
'cheese'. This results in the conclusion that hypothesis H2c cannot be confirmed, neither for
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•Jie total sample of the production plants participating and nor for the individual sub-sector
cheese'. Nevertheless, for the sub-sectors 'consumption milk' and 'powder & industrial
products', hypothesis H2c can be confirmed, though this confirmation is not fully conclusive,
as the correlation coefficients are not significant.

7,6.5 Improvement orientation
For the culture dimension improvement orientation, Table 7.9 shows no correlation for the
total sample. This observation holds when the EPI is broken down into the EOI and the Ell.
However, the individual sub-sectors show a different picture. Just as for the other three culture
dimensions, discussed above, the correlation for the sub-sector 'consumption milk' is rather
strong but not significant, which is based on the rather strong correlation between the Ell and
improvement orientation. The sub-sector 'powder & industrial products' shows a strong
negative correlation (significant at the 0.01 level), a picture which holds both for the EOI and
Ik EH. The sub-sector 'cheese' shows a positive but not significant correlation, which is
based on the EOI. These observations lead to the discussion of hypothesis H2d:
H2d: The extent to which an organization has an improvement orientation is positively
related to an organization's environmental performance.
Again, as for the other three culture dimensions discussed above, it can be concluded that the
results of the study show an ambivalent relation between the extent to which an organization
has an improvement orientation and an organization's environmental performance. This
relation is positive for the sub-sectors 'consumption milk' and 'cheese', though not very
strong for the latter. For the sub-sector 'powder & industrial products', this relation is very
strong and negative. Therefore, it can be concluded that hypothesis H2d cannot be confirmed
for the total sample of the production plants participating. For the sub-sectors 'consumption
milk' and 'cheese', hypothesis H2d can be confirmed, though this confirmation is not fully
conclusive, as the correlation coefficients are not significant. For the sub-sector 'powder &
industrial products', hypothesis H2d must be rejected.
7.6.6 External orientation
For thefinalculture dimension, external orientation, Table 7.9 shows no correlation with the
EPI for the total sample. This observation also holds when the EPI is broken down into the
EOI and the Ell. As for the other culture dimensions, the picture shows some diversity when
the individual sub-sectors are analyzed. The sub-sector 'consumption milk' shows a weak
correlation between external orientation and environmental performance, which is based on
the positive correlation with the Ell. The sub-sector 'powder & industrial products' shows a
strong negative (significant, at the 0.05 level, 2) correlation with the EPI, which holds for both
'he EOI and the Ell. Finally, the sub-sector 'cheese' shows no correlation at all, neither with
the EPI and nor with the EOI or the EIL In contrast to the other culture dimensions, for
external orientation, a sub-question was formulated rather than a hypothesis to analyze the
relation between external orientation and environmental performance. The reason concerned
'he assumption that this relation was dependent on the 'greenness' of the business
environment, which is hard to establish. However, it is assumed here that the organic
production plants have a greener environment than the other production plants. However,
v
hen these organic production plants are analyzed separately, no strong relation between
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external orientation and environmental performance, due to this 'green' environment, can b
observed. These observations enable the discussion of research question Q5:
QS:

What is the relationship between the external orientation of an organization and
its environmental performance?

As for the other culture dimensions, likewise, for external orientation it can be concluded th;
the results of the study show an ambivalent relation between an organization's external
orientation and its environmental performance. This relation is positive, though not ven
strong, for the sub-sector 'consumption milk', very strong and negative for the sub-sector
'powder & industrial products', and nonexistent for the sub-sector 'cheese'. Based on the
results of the study, the influence of the 'greenness' of the environment (meaning the nonnatural environment) on this relation is difficult to establish.
Finally, given the rejection of the hypotheses which assume a positive relation between the
openness of an organization's culture and environmental performance, it is remarkable that
the study suggests a positive relation between an organization's environmental culture and
environmental performance, rather than between an organization's general culture and
environmental performance. This observation violates the assumption, made in Chapter 3. t
if environmental values are really integrated in the basic underlying assumptions of an
organization, the culture also includes environmental culture. In Dutch dairy practice, such a
relation between general organization culture and environmental organization culture hardh
exists. The absence of this relation can be explained by the relative novelty of the realization
of the importance of environmental culture in the broad field of organization culture. This
novelty implies that it takes time before environmental values and norms are anchored in the
organization, in order to reach the deeper assumption level of culture (Schein, 1985. see
Chapter 3, Section 3.4.1). This anchoring starts at the management level. Given the
preliminary nature of operationalizing environmental culture, environmental commitment.
which measured environmental norms and values of managers in this study, can serve as a
proxy for environmental culture. Future research needs to elaborate on this relation between
environmental culture and environmental performance, by developing a measurement tool for
environmental culture.
The role of the environmental management indicators in this relation
In order to answer sub-question Q6b regarding the part played by organization culture, we
will first briefly discuss the role of the environmental management indicators (EMIs) in the
absence of a relation between an organization's culture and environmental performance. Table
7.10 shows the correlations between the culture indicator and its five dimensions, on the one
hand, and the four EMIs, on the other. It can be observed that there is no correlation between
the culture indicator and the individual EMIs for the total sample. But, when the individual
sub-sectors are considered, some weak correlations can be observed. The same holds when
the culture indicator is broken down into the five individual culture dimensions. However.
when the correlation between the culture dimensions and the EMIs for the individual subsectors is considered, occasionally some strong and weak correlations can be observed. As
these strong correlations can be mainly found in the sub-sector 'powder & industrial
products', which is based on the participation of three plants, they deserve no special
interpretation. Furthermore, it is remarkable that even the three management commitment
dimensions do not show any strong correlation, except occasionally for one of the individual
sub-sectors, for either the culture indicator or one of the individual culture dimensions. The
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I Table 7.10:

Correlations between the culture dimensions and the environmental
management indicators

1 EMI
1 folic; & strategy

1 EMI
1 [ommunication

1 EMI
1 Organization

1 ••• .itlllT
Affective

EMI
Manijement
1 «mit1 meat

Continuai
"=e

Forced

T
CM
P&I
CH
T
CM
P&I
CH
T
CM
P&I
CH
T
CM
P&I
CH
T
CM
P&I
CH
T
CM
P&I
CH

Culture
indicator

Job
autonomy

.00
.51
-.93
-.20
-.12
-.07
-.87
.54
.02
.31
-.98
.63
-.19
-.01
-.99
-.64
-.28
-.16
-.64
-.40
-.23
.13
-.29
-.27

-.34
.34
-.65
-.63
.01
.01
-.54
.70
.05
.35
-.79
.47
-.14
-.09
-.95
.27
-.33
-.35
-.93
.19
-.36
.02
-.70
.21

Interdépartemental
orientation
.36
.58
-.16
.62
.14
.30
-.29
.01
.31
.57
.04
.53
.04
.22
.36
-.70
.04
.09
.88
-.01
.18
.52
1.00*
.24

Human
resource
orientation

Improvement
. . ..
orientation

.45
.47
.96
.73
-.27
-.33
.99
-.55
.06
.15
.89
-.10
-.17
-.20
.68
-.79
-.26
-.24
.04
-.93
-.32
-.02
-.36
-.33

_ .
.
External
. . „
orientation

-.29
.60
-1.00**
-.69
.04
.03
-.99
9g**
-.05
.37
-.98
.70
-.21
.16
-.85
-.02
-.20
-.03
-.30
-.31
.02
.20
.11
-.17

-.28
.37
-.99
-.45
-.33
-.29
-1.00*
.21
-.30
-.04
-.96
.01
-.30
-.10
-.81
-.53
-.33
-.23
-.23
-.72
-.31
-.21
.18
-.80

Correlation is sign ificantattheO.01 level (2 -tailed), i.e. the possibility that the null hypothesis
(no correlation) is wrongly rejected is 1%.

1 H
1 til

Correlation is sign ificant at the 0.05 level (2 -tailed),
(no correla ion) is wrongly rejected is 5%.
Cheese, N==6
EPI:
Consumption mill ,, N=6
P&l:
Environmental Im pact Indicator
T:
Environmental Of erational Indicator

1 above observations provide
culture:

the insights to

Q6b: What is the
' mutual
environmentaI management

i.e. the possibility that the null hypothesis
Environmental Performance Indicator
Powder & industrial products, N=3
Total ample, N=15

answer sub-question Q6b, regarding organization

relationsh ip
indicators,

between organization
in relation

culture and the

to environmental

performance?

It can be concluded that there is no relation between the environmental management
indicators and an organization's culture, which seems to account for the absence of a relation
Ktween organization culture in general and an organization's environmental performance.
Regarding environmental management commitment, the newness of the construct of
•"''ironmental culture and commitment, both in practice and in theory, might be an
splanation for the absence of the relation between environmental commitment and
Wganization culture, as discussed above. It can therefore also be concluded that
environmental management plays an intermediate role in the relation between an
organization's culture and environmental performance.
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1.1 Intra-organizational characteristics and environmental
performance
In order to answer the main research question of this study - What is the relation between
intra-organizational characteristics and an organization's environmental performance? - the
hypothesis regarding the need for an organization to be ambidextrous in order to optimize its
environmental performance needs some discussion. Chapter 3 introduced the ambidextrous
organization theory as a possible theoretical explanation for the apparently conflictin»
hypotheses regarding the relation between environmental performance and, respectively, the
level of general centralization (hypothesis HI) and organization culture (hypothesis H2). The
ambidextrous organization theory was translated to an environmental managernem
framework, which resulted in hypothesis H3:
Hi:

For an optimal environmental performance, an organization needs to be
ambidextrous, in the sense that it needs an apparently contradictory combination
of a high level of centralization and an open organization culture.

Given the results of testing hypotheses HI and H2, as discussed in the two former sections.
hypothesis H3 should be rejected immediately. Hypothesis HI, regarding the assumed
positive relation between the level of general centralization and environmental performance.
was confirmed, though not fully conclusively. Hypothesis H2, regarding the assumed positive
relation between the openness of an organization's culture and its environmental performance.
was rejected. Logically, these results lead to the rejection of hypothesis H3. However, Section
7.5 showed a strong positive relation between the organization's level of environmental
centralization and its environmental performance. Subsequently, Section 7.4 assumed a
positive relation between an organization's environmental commitment and its environmental
performance. Therefore, environmental commitment might well be used as a proxy for
'environmental culture'.
If so, then the translation of hypotheses HI and H2 from the general to the environmental
level would result in the confirmation of both hypotheses, and also of hypothesis H3. Thb
means that the higher the level of both the openness of the environmental culture of an
organization and the environmental centralization of an organization, the higher its
environmental performance will be.
Finally, it can be concluded that the relation between the general intra-organizational
characteristics and environmental performance is ambiguous. The 'level of centralization'is
related to environmental performance but not conclusively, and 'organization culture' is not
related to an organization's environmental performance. However, when these intraorganizational characteristics are translated to the environmental field, it can be concluded
that both the 'level of environmental centralization' and 'environmental culture' are positiven,
related to an organization's environmental performance. This implies that an organization
should be ambidextrous, in the sense of a high level of environmental centralization and an
open environmental culture, in order to optimize its environmental performance. Table 711
summarizes the results of this study. The next chapter will reflect on the results of the stud)
that were presented in this chapter.

Conclusions

able 7.11:
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A summary of the results of answering the sub-questions and testing the
hypotheses

1 Sub-questions and hypotheses

Result of the study

,. oil policy & strategy « - - • EPI?

Positive

•12 EMI communication ^ ^

Positive

EPI?

1 Q3:EMI organization structure <»T> EPI?
ii-l:EMI management commitment 4r^

EPI?

Positive
Positive, for affective and
continuance commitment

HkCentralization ^ •> EPI ^

Yes, positive relation, especially
for environmental centralization

-"Organization culture ^ •> EPI <f>

No, ambivalent relation for general
organization culture; Positive
relation expected for
environmental culture

H2a: Job autonomy ^ •> EPI 4*

No, ambivalent relation

H2b: Interdepartmental ^ •* EPI <f

No, ambivalent relation

H2c: Human resource orientation ^ •> EPI ^

No, ambivalent relation

H2d: Improvement orientation ^ •> EPI ^

No, ambivalent relation

(j5:

No, ambivalent relation

External orientation of an organization <••• EPI?

Q6a: Centralization «••» EMIs «••» EPI?

Indistinct

06b: Organizational culture <••* EMIs <••* EPI?

Yes, absence of relation EMI
management commitment and
culture responsible for absence of
relation culture and EPI

H3:0rganization culture >t + centralization ^ •> EPI ^

No, for general culture and
centralization; yes, for
environmental culture and
centralization

Q7:Generic strategy * • • • EPI?

Cost leadership strategy leads to a
higher EPI than differentiation
strategy

08: Ownership structure *--> EPI?

A private firm ownership structure
benefits the EPI and, traditionally,
cooperatives frustrate the EPI, but
with the 'changing cooperatives'
moving in the direction of private
firms, there is virtually no
difference between cooperatives
and private firms

•—
'"

Environmental Management Indicator
Environmental Performance Indicator

8 REFLECTIONS ON THE GREENING OF ORGANIZATIONS
Given the main research question of this study regarding the drivers for environmental
performance, and the results of the case study, some questions need to be answered. What
exactly is meant by environmental performance? And (how) can we measure it? What are the
main drivers for environmental performance? What are the managerial and policy
implications? Is the original research model still valid? And, to what extent can this study be
generalized? In other words, what can we learn from this study?
In order to answer these questions, first, we reflect on measuring environmental performance
and management (8.1) and on the relation between the independent variables and
environmental performance (8.2). On the basis of these reflections, the research model is
reviewed (8.3). We then explain the value of the Dutch dairy industry as a case study to test
the research model and consider the value of this study, both in a broader industry-wide and in
an international situation (8.4). Finally, the managerial and policy implications of the research
model are discussed.

8.1 Measuring environmental performance
Our analysis of existing environmental management models and performance evaluation
systems led us to the conclusion that a standardized, commonly agreed and comprehensive
environmental performance evaluation system was not available at the start of the empirical
research of this study. Three main problems regarding the use of environmental management
models were distinguished: their limited suitability for specific situations; their insufficient
reflection of organizational and strategic complexity; and, the difficulty of operationalizing
the models. However, with the introduction of the model of Ghobadian et al. (1998), 'the
spatial approach to mapping corporate environmental behavior', a 'second generation' of nonlinear models was born. This model overcame important drawbacks of many continuum
models of 'the first generation', because it is non-linear, flexible and has a broad focus. It thus
indirectly proved the weaknesses and lack of practical feasibility of most existing linear
models. However, neither did Ghobadian et al.'s model provide the framework to evaluate the
actual environmental performance of an organization, as it gave serious problems with
practical implementation due to its complexity. Moreover, it was still based on stages that an
organization had to pass through consecutively. The analysis of the existing models and
systems led to the conclusion that there was no clarity about or agreement on the definition of
environmental performance. Furthermore, environmental management is often considered a
part of an organization's environmental performance, whereas these two aspects need to be
separated because management focuses on policies and measures, while performance is
concerned with outcomes.
As no single existing model and system provided the tool to actually measure a company's
environmental performance, a new tool was developed that used their insights and tried to
ivercome their drawbacks. In order to be able to evaluate organizations' environmental
performance and learn about the drivers, a case study in the Dutch dairy industry was set up.
The general structure of this tool was fine-tuned on the basis of the specifics of the dairy
industry. Since the beginning of this project, more standardized and commonly agreed-upon
environmental performance evaluation systems, such as the ISO 14031 and the Global
Reporting Initiative (GRI) guidelines, have been developed. Therefore, the insights provided
~) these systems were incorporated in the final construction of the measurement tool of this
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study. Some lessons can be learned from this experience to evaluate environmental
performance in the Dutch dairy industry.
Environmental performance is used in many different ways: some focus on the actual
environmental impact of organizations, others address mainly environmental operations and
management. Frequently, environmental performance is assessed from an often arbitrary mi\
of environmental management, operations and impact. Therefore, for a complete evaluation of
environmental performance, it is necessary to devise a set of indicators to make a clear
distinction between the organization's actual environmental performance (EP1).
environmental management (EMIs) and the conditions under which it operates (ECIs). This
study incorporated both the EMIs and the EPI separately, but the ECIs were beyond the scope
of our present study. The distinction between environmental management and performance.
and the subsequent division of environmental performance into environmental operations and
impact, proved to be valuable in providing insight into the rich concept of environmenlai
performance. Figure 8.1 shows the breakdown of the broad concept of environmental
performance as it was used. In this study, the two main sub-indicators of environmental
performance (EPI): environmental operations (EOI) and impact (Ell), were further divided
into more detailed sub-indicators related to their relevant fields. The EOI was subdivided into
EOI regulation; EOI procurement; EOI technical process & product measures; and, EOI postproduction. The Ell consisted of three parts: Ell energy; Ell water; and, Ell other.
Subsequently, four EMIs were discerned: EMI policy & strategy; EMI communication; EMI
organization structure; and, EMI management commitment. The EMI policy & strategy was
further broken down into three categories: policy; systems; and, documents. Likewise, the
EMI management commitment comprised three dimensions: affective; continuance; and
forced. Finally, the ECIs were mentioned, although it proved impossible to measure them as
part of this study.

Figure 8.1: The interpretation of environmental performance in this study

Environmental performance in the broadest sense
^
Environmental performance
indicator (EPI):
•
Environmental operational
indicator (EOI):
EOI Regulation
EOI Procurement
EOI Technical process
& product measures
EOI Post-production
•
Environmental impact
indicator (Ell):
Ell Energy
Ell Water
Ell Other

T
Environmental management
indicators (EMIs):
EMI Policy & strategy:
Policy
Systems
Documents
EMI Communication
EMI Organization structure
EMI Management
commitment:
Affective
Continuance
Forced

V

Environmental
condition indicators
(ECIs):
To be developed
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The recently published ISO 14031 and GRI guidelines have not provided such a far-reaching
division. Although both systems do incorporate environmental management in terms of
policies and programs, they still view environmental management as a part of environmental
performance. In addition, the other EMIs - communication; organization structure; and,
management commitment - are not specifically addressed in these systems. Compared with
i ISO 14031 and GRI, the measurement tool of this study produces internal information
which might help managers to understand, and possibly improve, environmental performance,
and give external parties the possibility to watch organizations' behavior. This internal part is
in important surplus value of the environmental performance evaluation system developed in
this study. However, this does not mean that either ISO 14031 or GRI need to have such an
internal role, as this information can also be retrieved by other means. Moreover, these
systems were both designed for external reporting or auditing.
Given this breakdown of environmental performance, it is impossible to draw conclusions on
the relative importance of the various parts of environmental performance and management.
Instead, this study proves the importance of gaining insight into how an organization scores
OD these aspects, their differences and their relations. In this way, it is possible to identify and
larget the areas where action or improvement might be needed.
However, the measurement tool as developed in this study also has some limitations. The
«hole field of environmental performance is so complex and sensitive for the conditions
under which an organization operates that it is quite impossible to cover the entire field with a
standardized evaluation tool. As already mentioned above, environmental condition indicators
lECIs) are very hard to develop in a standardized way, let alone to operationalize. Therefore,
; study did not try to assess ECIs, but rather it describes the specific conditions in those
cases where they were distinguishing. In the case of the Dutch dairy industry for example, the
extent to which Norton water (groundwater) can be used without threatening the groundwater
level is important condition information to measure a facility's environmental performance.
Nevertheless, the interpretation of this information is closely related to other industrial,
agricultural, and water extraction activities.
Another limitation of measuring environmental performance is the necessary sector-specific
interpretation, which requires much specific knowledge and interpretation. Moreover, the
necessity to make choices to construct the measurement tool resulted, to a certain extent, in
subjectivity. No matter how accurately these choices concerning the (sector-specific)
indicators and their respective weights are made, some degree of subjectivity was
unavoidable. This problem was dealt with by specifying the choices as precisely as possible.
In fact, the problem of subjectivity also applies to the ISO 14031 and GRI guidelines, as they
leave participating companies with many choices. Therefore, a sector-specific part of the
general system, on which international agreement must be reached, seems to be a prerequisite.
'"•hen either the ISO 14031 or GRI guidelines do actually obtain the status of the commonly
agreed-upon standardization for sustainability reporting43, these guidelines will also need such
a sector-specific interpretation. Otherwise, these initiatives will not be suitable for

The principles and indicators of the World Business Council for Sustainable Development (WBCSD) are not
mentioned here as they measure eco-efficiency, which is a different concept from environmental
performance. To be precise, eco-efficiency is the product or service value divided by the environmental
influence of a product or service. The environmental influence, as such, is generally one specific
'mental indicator that is distinguishing for the particular product or service, such as energy
consumption or greenhouse gas emissions, rather than environmental performance as used in this study,
»hich is more concerned with the overall picture.
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environmental benchmarking, which is after all one of their objectives. In 2000, the GR1 did
indeed launch a pilot study in a few sectors in order to develop such sector-specific
guidelines. The next step should be the development of sector-specific ECIs within the
framework of these standardized guidelines. This will be a hard task, as ISO 14031 has
already distinguished the importance of ECIs, but noted at the same time the difficulty of
developing them and the impossibility of properly implementing them.
Finally, something needs to be said about environmental performance in the specific case of
the Dutch dairy industry. It is remarkable that the environmental performance of the
individual dairy production plants showed substantial differences, except for plants in the sub-sector cheese. This finding forms an interesting contrast with the opinion of some of the
experts prior to the empirical study. They expected a benchmarking among Dutch dain
production plants to result in a rather homogeneous picture.
The breakdown of environmental performance into an operational indicator (EOI) and an
impact indicator (Ell) did show that, in the Dutch dairy case, the Ell has on average a higher
value than the EOI. At first sight, this is an unexpected result, which could be interpreted as if
the actual environmental impact of Dutch dairy plants is higher than could be expected based
on their environmental operations. However, the different nature of the scales used to measure
environmental operations and impact means that a comparison of the absolute values of these
two sub-indicators is not viable. Another interesting result is that the Dutch dairy industry
seems to have achieved more in the environmental field (in terms of environmental
performance, and especially the actual environmental impact) than was communicated or
integrated in the organization structure. This observation is truly remarkable, as it is otter
stated that business has attractive, written environmental policies and statements, but the
environmental action is lacking; in other words, business's environmental management is
ahead of business's environmental performance. However, our own results indicate that this is
not the case.

8.2 The relation between the independent variables and environmental
performance
To understand what drives environmental performance, the different aspects were studied at
three levels: internal; corporate; and, business environment, as shown in Figure 8.2. The focus
of this study was at the internal organization level, but also the context in which the
organization operates was analyzed. This section will reflect upon the relations between these
internal and contextual variables, and environmental performance.

Intra-organizational characteristics
The results of the study showed that the main research question of this study - What is m
relation between intra-organizational characteristics and an organization 's environmenta
performance? - requires a dual answer. Two main general intra-organizational characteristics
were distinguished, the level of centralization and the openness of the culture of an
organization. On the one hand, a certain level of general centralization seems to benefit an
organization's environmental performance. On the other hand, the openness of an
organization's culture did not show a clear relation with its environmental performance. These
conclusions also hold for both main sub-indicators of environmental performance
environmental operations (EOI) and impact (Ell).
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Figure 8.2: The research model

Environmental
management
indicators:
• Env. policy & strategy
1
1
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Env communication
Env. organizational
structure
Knv. management
commitment

Business
environment

However, when centralization and culture are translated to the environmental level, these
intra-organizational characteristics seem to be positively related to an organization's
enuronmental performance. The more environmental affairs are centralized within an
organization, the higher its environmental performance. In line with this positive relation, the
results of this study suggest that the more open and the stronger the environmental culture
within an organization, the higher is its environmental performance. This observation also
applies if environmental commitment is taken as a proxy for environmental culture.
The conclusion that a specific organization culture, such as environmental culture, has much
larger explanatory power than culture in general for specific organizational phenomena, such
as environmental performance improvement, is in line with recent research (particularly
Schneider et al., 2000, and Cordano & Hanson Frieze, 2000). In Schneider et al.'s empirical
study on the influence of a service culture on the service level of an organization, they
concluded that a specific culture is much more capable of explaining specific organizational
characteristics than the general organization culture. In addition, Cordano & Hanson Frieze's
(2000) environmental interpretation of Ajzen's (1991) theory of planned behavior, also
supports the conclusion that environmental culture has much larger explanatory power for
environmental performance improvement than the general organization culture. In Ajzen's
'1991) theory of planned behavior, a person is more likely to perform a certain type of
behavior as behavioral intention increases. Behavioral intention is determined by attitudes,
subjective norms, and perceived behavioral control. Behavioral intention indicates the amount
)i effort a person exerts to perform a certain type of behavior. It captures the motivational
actors that produce planned behavior. Cordano & Hanson Frieze proved that this theory of
planned behavior is also valid for environmental behavior. As behavioral intention is very
closely related to commitment and culture, this means that a strong environmental
commitment and culture is much more related to a high behavioral intention to take
environmental actions than an open culture in general.
Therefore, it can be concluded that this study suggests that environmental culture and
commitment are important intra-organizational characteristics influencing an organization's
environmental performance. Nevertheless, more research is needed to design an adequate
measurement tool for environmental culture and to establish this role in an industry-wide
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perspective. Moreover, the measurement tool for environmental management commitment
needs more fine-tuning and industry-wide testing.
These conclusions on the role of centralization regarding environmental affairs and
environmental culture in relation to an organization's environmental performance, argue the
need for an organization to be ambidextrous when environmental management and actions are
considered. In other words, to reach an optimal environmental performance, organizations
simultaneously need apparently contradictory internal organizational characteristics: a high
level of centralization of their environmental affairs, and an open and strong environmental
culture.
Environmental management
Although traditionally often viewed as part of environmental performance, the environmental
management indicators (EMIs) were interpreted in this study as environmental internal
organizational characteristics, which in the research model (see Figure 8.1) assumed
intermediate role in the relation between the general intra-organizational characteristics and
environmental performance. The results of the study generally showed a strong positive
relation between environmental management and environmental performance. Atfirstsight.
this positive relation questions the separation of environmental management and performance
However, this positive relation was based on environmental operations rather than on
environmental impact. This weak relation between environmental management and
environmental impact proves the relevance of this division. In addition, the diversity of the
environmental performance and management values for individual production plants also
justifies this separation.
The strong positive relation between environmental management and performance raises the
question: To what extent do environmental management indicators (EMIs) serve as leading
indicators for an organization's environmental performance? In other words, to what extent
does environmental management lead to future environmental performance improvement0
The absence of any (or in some cases even a negative) relation between some of the EMIs and
the environmental impact indicator (Ell) in the Dutch dairy industry might be explained b)
the time needed before environmental management can result in actual improvement of the
environmental impact. However, given the cross-sectional nature of this study, it can only be
assumed that EMIs serve as leading indicators for environmental performance. In other words,
it is assumed that environmental management is an instrument by which an organizations
environmental performance can be steered. To actually prove this relation, longitudinal
research is necessary due to the time lag between environmental management and an actual
improvement of environmental performance.
Contextual variables
This study focused on internal organizational aspects, but also paid some attention to the
context in which the greening of organizations takes place. Although this context falls outside
the power of (the managers of) the individual production plants, it is important to understand
its relation with environmental performance. Therefore, contextual variables at the corporate
and business environment levels were introduced in the research model. The two corporate
level variables: the generic strategy followed by an organization, and an organizations
ownership structure, were both found to influence a dairy organization's environmental
performance. First, the results of the study showed a clearly lower environmental performance
for dairy plants which followed a differentiation strategy than for plants with a cost
leadership, a mixed or a niche strategy. The main cause for this lower environment"
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performance is the nature of the production processes inherent to a differentiation strategy, as
differentiation generally leads to smaller batches and a more intensive use of resources.
Second, the study also showed that a private ownership structure seems to benefit an
organization's environmental performance more than a traditional cooperative or
owner/manager' ownership structure. However, 'changing cooperatives' - cooperatives
which increasingly resemble private firms, now characteristic for the Dutch dairy industry jo not show a different relation with environmental performance compared with private dairy
firms. In the changing cooperative, it is exactly those characteristics that might frustrate an
organization's environmental performance which have changed in the direction of private
firm characteristics. These observations regarding the relation between the two corporate level
iariables - generic strategy and ownership structure - and an organization's environmental
performance also hold for the breakdown of environmental performance into its two main
äib-indicators (the EOI and the Ell).
Al the business environment level, the study distinguished two variables - stakeholders and
market developments - which proved to be very difficult to separate in practice. This is
[«cause developments in the market result in a certain balance of power between the diverse
stakeholders and the dairy producers. Although theoretically all stakeholders can influence an
organization's environmental performance, in the case of the Dutch dairy industry the main
stakeholders turned out to be the regulator, the dairy farmers, the retailers, the consumers, the
:ompetitors and the local communities. Clear developments and trends regarding the
influence of the stakeholders on dairy producers' environmental performance can be
discerned. However, due to the interwoven nature of these variables it is impossible to break
down the influence of these developments and trends on the environmental performance subindicators, regarding environmental operations (EOI) and impact (Ell).
addition, it is not possible to unambiguously determine the total effect of these influences.
Themain causes for this difficulty are the complexity of the sphere of influence. A multitude
öl different forces can benefit and frustrate an organization's environmental performance. The
international concentration process in the dairy industry, for example, has resulted in fewer
ad larger players in this industry. On the one hand, larger dairy firms enjoy economies of
scale resulting in higher efficiency, which might benefit their environmental performance. On
the other hand, some players became so large and cost-efficient (such as dairy firms in
Australia and New Zealand) that for Dutch dairy firms a cost leadership strategy in certain
market segments was no longer viable. A switch to a differentiation strategy, based on more
complex technology and a higher added value, was the alternative. However, this alternative
could also frustrate the organization's environmental performance. The total environmental
effect of such developments is hard to determine. Besides this complexity, market
fevelopments and the balance of power between different actors are difficult to measure in
concrete terms. Therefore, the extent to which these forces reinforce, weaken or interact with
each other is hard to establish. To assess this properly, it would be necessary to undertake a
different kind of study than this one, which is founded primarily on the internal aspects.
Main drivers for the greening of industry
« can be concluded that environmental intra-organizational characteristics are the main
internal drivers for the greening of the Dutch dairy industry. Because of this environmental
translation of the general intra-organizational characteristics, the environmental management
indicators (EMIs) and the intra-organizational characteristics come to resemble each other,
rhe level of centralization of an organization's environmental affairs is closely connected to
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EMI organization structure, and environmental culture is closely related to EMI management
commitment. In addition, it can be concluded that the contextual variables do influence the
greening of Dutch dairy firms, but that the total environmental effect is hard to detennine.
These conclusions regarding the internal drivers for environmental performance have some
consequences for the research model, which will be discussed in the next section.

8.3 Review of the research model
The research model starts from the assumption that environmental performance improvement
is basically an internal affair, which has to be dealt with within the boundaries of the external
environment, both at the corporate and business environment (meaning the non-natuaral
environment) level. Moreover, it assumed that environmental management is not a part of
environmental performance but rather consists of instruments designed to steer environmental
performance. So far, all these observations have proved to be valid. The main discrepancy
between the assumptions on which the initial research model was based and the results of the
empirical study is the role of the intra-organizational characteristics. In the research model, it
was assumed that the intra-organizational characteristics 'level of centralization' and
'openness of culture' are positively related to an organization's environmental performance.
The case of the Dutch dairy industry, however, only shows such a positive, though not linear.
relation for the level of centralization. When these characteristics were translated from the
general to the environmental level, there seemed to be a positive relation between both intraorganizational characteristics and environmental performance. With this environmental
interpretation, the intra-organizational characteristics closely resemble two of the
environmental management indicators: EMI organization structure and EMI management
commitment. Therefore, general intra-organizational characteristics deserve to have a separate
place in the research model, as they serve as conditions under which the greening of
organizations takes place. The full understanding of these conditions and their possible effects
on an organization's environmental performance increases the insight into, and the
possibilities to steer, the greening of organizations. The same holds for the contextual
variables at the corporate and business environment level. A good insight into these internal
and contextual variables is required to find a good balance between the various environmental
management instruments. On the basis of these conclusions, the original research model was
adapted as shown in Figure 8.3.
The greening of organizations at the plant level is central to this model. It assumes that four
environmental management instruments are available to steer an organization's environmental
performance. Thus the core oval of the model is the actual playing field of environmental and
plant managers regarding their environmental affairs. However, the division or corporate
headquarters can also influence the process. At the same time, other internal and contextual
variables at the corporate and business environment level also influence or detennine the
boundaries of an organization's environmental performance. These variables and their
possible consequences for the organization's environmental performance are important to
know and understand, as they provide the framework and the boundaries in which the
greening of organizations takes place.
The next section will deal with the value of the Dutch dairy industry as a case study.
Moreover, the implications of the results of this case study and the resulting adapted model ot
the greening of organizations will be put in a broader general business and international
perspective.

Reflections

on the Greening of

Organizations

213

Figure 8.3: The greening of organizations

Business
environment

M The value of the dairy case study in a general business perspective
The case study of the Dutch dairy industry proved to be an interesting and feasible case with
which to test the research model that was developed in this study. Because of this industry's
division into only a few different sub-sectors with clearly diverse features in terms of both
general and environmental characteristics, sufficient homogeneity was present to benchmark
the plants in each sub-sector regarding their environmental performance. Moreover, the full
cooperation of the entire sector, which resulted in a representative sample of production plants
that actually participated in the study, was indispensable for the success of this study. This full
cooperation, which was agreed at a meeting of the dairy trade association, also resulted in the
actual willingness of plant managers and environmental managers to be interviewed. Their
corporate headquarters had already communicated the importance and need to participate in
this study.
The combination of interviewing the involved managers and the use of other data sources,
such as company documents, proved to be very effective to measure an organization's
environmental performance. The assessment of an organization's environmental performance
partly relies on 'soft' indicators, by which also perceptions can be measured. The differences
between the individual environmental managers' perceptions and the perception of the
researcher regarding the value of environmental sub-indicators are exemplary for the
importance of perceptions. As the researcher did all the interviews, a good overview of the
environmental practices and accompanying extremes within the sector was developed. This
total overview is an important condition to develop a valid environmental benchmark.
Therefore, personal interviews are preferred to, for example, mailed questionnaires. Besides
the value of the case study to benchmark the environmental performance of the various
organizations that belong to the particular sector, the case study also proved to be valuable in
providing insight into the variables that benefit or frustrate environmental performance.
It can be concluded that a sector-level approach is imperative to the benchmarking of
organizations' environmental performance. Moreover, such a benchmarking requires a
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sufficient level of homogeneity in production processes and the commitment of the whole
sector to co-operate, in order to guarantee a representative sample. The combination ol
different methods of data collection, in which the emphasis is placed on personal interviews
with environmental officers, is a suitable way of data collection. Furthermore, a case study,
with such a high diversity of all the independent internal and contextual variables that can
possibly influence an organization's environmental performance, can certainly contribute to
the insight into the drivers for the greening of organizations. Nevertheless, this degree of
detail also increases complexity.
Now it has been concluded that the Dutch dairy industry was a valuable and interesting case
to test the research model of this study, the question arises: What value does the adapted
model have for business in general? In other sectors of industry, other environmental issues
and their accompanying priorities will be prevalent. The environmental performance and three
of the environmental management indicators (EMIs) (EMI policy & strategy; EMI
communication; and, EMI organization structure) will consequently needfine-tuningtowards
the sector-specific features. The fourth EMI, management commitment, applies to all sectors
of industry, as personal drivers are measured irrespective of sector peculiarities. However, this
measurement instrument is still at the explorative stage in this study and needs more
refinement. Moreover, as the model proved to be valuable for the Dutch dairy industry, which
is a sector with relatively few environmental problems, its power of discerning other more
polluting sectors of industry is likely to be even larger. In addition, the use of the model in a
foreign context would require country-specific adaptations for both environmental
performance and management. These adaptations could be based on differences concerning
other requirements, i.e. environmental reporting by the regulator, and cultural differences in
environmental commitment. Therefore, an international environmental performance
benchmark would need to be adaptated for specific factors.
The framework in which the greening of organizations takes place, based on the internal and
contextual variables, will be highly sector-specific as well. In other words, each sector of
industry has its own sphere of influence in which the greening of the individual organizations
takes place. For example, the corporate level variable 'ownership structure' was a
distinguishing factor in this case study, whereas in many other sectors of industry this variable
does not play a role at all. Also a situation can occur where in certain sectors of industry the
nature of the production process requires strategy changes based on the presence of
environmental problems. Another example concerns the business environmental variables. In
each sector of industry, other market developments are present and another set of stakeholders
will be important in environmental terms. Even the stakeholder, 'the regulator', that was held
constant in this case study, can play a distinguishing role when the sector of industry is
studied in an international perspective. Unlike the difficulty of creating an international
environmental performance benchmark, the use of the model in an international perspective
will not cause problems as long as it is possible to benchmark environmental performance
within one country. The driving forces for environmental performance improvement within
and between different countries can be analyzed in this way.
Therefore, it can be concluded that the model is also applicable to an industry-wide and an
international situation. The main idea of the model, i.e. using environmental management as
an instrument to steer the greening of an organization within its internal and contextual
boundaries, holds for both an industry-wide and an international situation. However, the
considerable time investment in the measurement of dairy companies' environmental
performance makes the use of the Global Reporting Initiative (GRI) or ISO 14031 guidelines
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much more attractive for the actual performance measurement in the framework of the model,
especially since now standardized sector-specific guidelines are under development.
wever, the distinction between environmental management and performance should be
made when these guidelines are used. Given the adaptations of the original research model,
k final section below will elaborate on the managerial and policy implications of this study.

8,5 Managerial and policy implications
The main idea underpinning the adapted model concerns the exclusive position of
environmental management indicators (EMIs) to actually influence an organization's
environmental performance. The EMIs can be seen as a tool kit for managers, filled with four
instruments - policy & strategy; communication; organization structure; and, management
commitment - among which they have to find the right balance in order to reach the optimal
environmental performance. This tool kit should give a manager, who observes no or
insufficient improvement in the organization's environmental performance, insight into how
[he situation might be changed. If, for example, the organization's environmental policy and
strategy are already well defined and pro-active, the organization might feel the need to do
something to improve its internal environmental communication, and the general
environmental commitment among its employees, or incorporate environmental affairs into
:he organization structure. The remarkable observation that the Dutch dairy industry seems to
lake more environmental action than that it actually communicates can also be explained in
terms of finding the right balance between the four environmental management tools.
However, the aim of this study is not to develop a protocol for the optimal balance between
tee tools (if indeed this is possible at all). In any case, the optimal balance will vary for each
individual organization.
The other independent variables at the internal and contextual level (see Figure 8.3) provide
the framework in which, and the preconditions under which, managers can use these tools.
The insight into the relation between these variables and environmental performance provides
managers with useful information about the scope of their playing field. However, on the
basis of the research model and the results of this study, it is impossible to establish priorities
among either the environmental management tools or the other independent variables. It is
lore important to be aware of the different levels at which an organization's environmental
performance can be influenced. Business environment variables are given, and cannot be
hanged by, individual managers. Influencing corporate level variables and general intraorganizational characteristics for environmental purposes alone will, in practice, also be
virtually impossible. Moreover, this is certainly not what the research model suggests. Only in
certain extreme cases, however, when, for example, environmental problems threaten to close
down a production plant, might the organization change its strategy as result of environmental
concerns.
Finally, policymakers can also use these insights into the greening of organizations.
Regarding the internal aspects of the greening of organizations, an important conclusion of
litis study is to emphasize the difference between environmental management and
environmental performance. Policymakers should be careful not to confuse environmental
management with environmental performance. The most obvious EMI that is often confused
wth environmental performance is EMI policy & strategy. For example, an organization with
M excellent environmental policy document (BMP) does not automatically have the expected
outstanding environmental performance, in terms of actual outcome. This also holds true for

216

The Greening of Business

the other way around: the absence or low quality of an organization's environmental policy
document does not automatically imply a very low environmental performance
Environmental communication runs the same risk of 'window dressing' versus 'silent proactivity'. However, for policymakers it is harder to obtain full insight into the other twoEMk
EMI organization structure and EMI management commitment.
It is also important for policymakers to understand the corporate and business context in
which an organization has to operate, in order to obtain a good picture of the scope of an
organization's playing field. Specific international market developments, such as the
financial-economic crises in the former Soviet Union and South-East Asia, resulted in the
collapse of these markets and increased competition from dairy producers in German*.
Australia and New Zealand. The choice to stay in this market, which is directly related to
employment, implies certain inevitabilities, such as the switch to a differentiation strategy,
which might frustrate an organization's environmental performance, as it is more resource
intensive.
A better knowledge of the sphere of influence regarding organizations' environmental
performance enables policymakers to balance their policy instruments more successfully.
With the insight into organizations' impediments and possibilities, policymakers will be in a
better position to give incentives, in order to support the greening of industry.

ANNEXES
Annex 3.1: The pilot study
As afirsta attempt to grasp the greening of business in practice, an industry-wide pilot study
imong 13 multinationals, operating in the Netherlands, was carried out in the summer of 1997
Mauser, 1997). The firms belonged to six different industry sectors (food & beverages;
.hemicals; paper; electronic equipment; textile/fashion; basic metals) and have diverse levels
if integration of environmental concerns. The firms involved in this pilot study and some of
r main characteristics are listed in Table A3.1. Environmental managers of these firms
we interviewed and annual reports, environmental policy plans and other publications of the
firm were studied. The study showed the impossibility of placing firms in a 'box', which is
implicitly assumed by most existing environmental management models, as discussed in
Chapter 2. Moreover, the pilot study showed five main influencing factors for the greening of
business, as shown in Figure A3.1: sector-specificity; market position characteristics;
regulation; organization structure; and, culture.
Sector-specificity
The sector-specificity of the greening of organizations is one of the most important findings of
the pilot study - an aspect that seems insufficiently exposed in most existing environmental
management models. Factors, such as the nature of the production process, the nature of the
products, sector-related market characteristics, and public attention for and pressure on
environmental performance, are relevant in this respect. The chemical industry, for example,
experiences intense public pressure on its environmental performance, far more than other
sectors, such as the clothing industry.
Table A3.1: List of firms and their main characteristics involved in the pilot study
Home
country

Firm

Industry sector

Main products

Campina M e l k u n i e

Food & beverages
Paper & pulp
Basic metals
Food & beverages
Paper & pulp
Paper & pulp
Food & beverages,
chemicals
Electronic equipment

Dairy products
Self-adhesive materials
Steel & aluminum
Beer
Cardboard & packaging materials
Paper & packaging materials
Clinical, baby & medical food,
dairy
Copiers & supplies

Netherlands
US
Netherlands
Netherlands
Netherlands
Sweden
Netherlands

Peek&
Cloppenburg

Textiles/fashion

Clothes

Germany

Philips

Electronic equipment
Food & beverages,
chemicals
Food & beverages,
chemicals
Food & beverages

Consumer electronics
Laundry & cleaning, paper, beauty
care, food & beverages, health care
Laundry & cleaning, paper beauty
care, food & beverages
Sugar products (candies)

Netherlands
US

Fasson
Hoogovens
lleineken
kAP BT
MoDo
^ntricia
Océ van d e n
Grinten

Procter & G a m b l e
Unilever
\ an Melle

Netherlands

Netherlands/
UK
Netherlands
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Figure A3.1 : The main factors influencing a firm's environmental performance as observed
in the pilot study

Source: Mauser, 1997.

Market position characteristics
The market position characteristics of a firm are observed to be important to explain a firm's
environmental performance. In this respect, the market type (business-to-business versus
consumer market), the market fit (the strategic position of a firm's product in the market), the
market share and the competitive environment of a firm are relevant. A firm operating in a
business to business market, for example, deals with different environmental demands from
its customers than a firm which exclusively operates in the consumer market.
Organization structure
The way in which environmental concerns are embedded in a firm's organization structure within the line organization, as a staff department or both - and the level of the highest
environmental manager can both affect the environmental performance ofthat firm.
Regulation
As stated in the environmental management literature, environmental regulation is a key
influencing factor for the greening of business. Environmental regulation enforces or.
formulated more positively, stimulates a firm to take environmental measures.
Culture
The existing environmental management literature often stresses the importance of
environmental culture and issues such as the importance of top management's environmental
commitment. However, this environmental culture, which is directly connected with afirms
general organization culture, is very difficult to grasp, let alone measure. Nevertheless, despite
the complicated nature of the factor culture, the pilot study shows the relevance of this factor
for the greening of organizations. Aspects, such as vision, commitment, and home countn
and production location, proved to be relevant in this respect.
It is remarkable that the pilot study does not show the major influence of external stakeholders
other than the regulators on a firm's environmental performance. This is in contrast with the
general notion of the importance of external stakeholders, such as environmental groups and
consumers. The choice of the firms in the sample, the small size of the sample and the
particular moment in time of the interviews may be reasons for this observation. If, for
example, in the aftermath of the Brent Spar affair, Shell had been included in the sample, the
view might have been different.
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Annex 5.1: The production plants involved in the study
Production plant

Parent company at start of
the empirical study

Parent company at end of the
study

Campina Melkunie
Campina Melkunie
Campina Melkunie
Friesland Coberco Dairy Foods
FCDF: minority interest 3 3 %
n.a.
n.a.
Yakult Honsha

Campina Melkunie
Campina Melkunie
Campina Melkunie
Friesland Coberco Dairy Foods
FCDF: minority interest 3 3 %
n.a.
Campina Melkunie
Yakult Honsha

Campina Melkunie
Friesland Coberco Dairy
Friesland Coberco Dairy
Friesland Coberco Dairy
Friesland Coberco Dairy
n.a.
Nestlé Nederland

Campina Melkunie
Friesland Coberco Dairy
Friesland Coberco Dairy
Friesland Coberco Dairy
Friesland Coberco Dairy
Friesland Coberco Dairy
Nestle Nederland

Consumption milk products:
1
;
J
:
?
(

CM Maasdam
CM Rijkevoort
CM Wassenaar
FCDFNijkerk
Friese Ecologische Zuivel (FEZ)
Swenty Milk
De Vcreeniging
î Yakult Nederland
Powder & industrial products:
9 CM DMV International Veghel
10 FCDF BDI Bedum
11 FCDF BDI Beilen
12 FCDF BDI Borculo
13 FCDF Leeuwarden
14 De Kievit
15 Nestlé Gorinchem

Foods
Foods
Foods
Foods

Foods
Foods
Foods
Foods
Foods

Cheese:
16 Baars Leerdam Produktie
Schoonrewoerd
17 CM Bleskcnsgraaf
18 CM Borne
19 CM Ursem
20 Cono
21 FCDF Frico Cheese Bedum
22 FCDF Frico Cheese Gerkesklooster
23 FCDF Frico Cheese Marum
24 FCDF Frico Cheese Varsseveld
2? Golden Vale Holland
26 Hooidammer Kaas

Wessanen

Wessanen

Campina Melkunie
Campina Melkunie
Campina Melkunie
n.a.
Friesland Coberco Dairy
Friesland Coberco Dairy
Friesland Coberco Dairy
Friesland Coberco Dairy
Golden Vale Ireland
n.a.

Campina Melkunie
Campina Melkunie
Campina Melkunie
n.a.
Friesland Coberco Dairy
Friesland Coberco Dairy
Friesland Coberco Dairy
Friesland Coberco Dairy
Closed down
n.a.

Foods
Foods
Foods
Foods

Foods
Foods
Foods
Foods
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Annex 5.2: Participants of the study
Participant

Organization

Function

Part*
of the
study

Date of
interview

Ing. A.H. Abbink

Frico Cheese Marum (FCDF)

Plant Manager

DP

9 12/98

Ing. D. Bakker

Nestlé Gorinchcm

Head Technical Service

DP

11/12/98

Drs. J. Bakker

Heineken

Environmental Manager

PS

1 1

Mrs. ir. A. Beers

Division Melkunie (CM)

R&D/QA Manager

DD

15/4/99

H.Th. M. van den Berg

Friesland Coberco Dairy
Foods, Frico Cheese (division)

Environmental Manager
Production of Frico Cheese

DD

10/9/98 1

L. Bergsma

Frico Cheese Marum (FCDF)

Manager EHS

DP

9/12/98

B. van den Bout

Nestlé Gorinchem

Manager Factory Quality
Assurance

DP

11 12/9!

Ing. M.J. Boutcns

CM Bleskensgraaf (Cheese)

Manager Technical Service

DP

10/2/99 1

Ing. J. Brantjes

De Vereeniging

Production Manager

DP

J.A.Bijloo

Friesland Coberco Dairy
Foods

Food Legislation Officer

DC

23/2/99

J.G.M. Coolen

Philips

Head Department
Environmental Affairs
Philips Nederland

PS

26 6 97

Ing. J. Craens

Hooidammer Kaas

Owner/manager

DP

24/3/99

Drs. P.H.M. Derks

Nestlé Gorinchem

Plant Manager

DP

11/12/98

R. van Egmond

Avery Dennison

Manager Product Safety &
Environment

PS

1/8/97

J.A. Epping

Borculo Domo Ingredients,
Beilen

Environmental Manager

DP

25/1/99

Ir. W.Th. Fokkema

NIZO Food Research

Project Manager

EP

4/99

W. Frieling

Frico Cheese Bedum/
Borculo Domo Ingredients
Bedum (FCDF)

Manager EHS

DP

4/12/98

Ing. C. Frikkee

Cono

Director Production &
Technology

DP

9/10/98

Ir. R.M.P. van Gennip

Friesland Coberco Dairy
Foods

Corporate Environmental
Manager

DC-

C. Giesen

Frico Cheese Gcrkeskloostcr

Manager EHS

DP

- 12/98

Ir. G. Hannema

Yakult Nederland

Manager Administration,
Planning & Issue
Management

DP

5/11/98

K. Hattori

Yakult Honsha Co., Ltd.

Deputy General Manager
Public Relations
Department, Environmental
Affairs

DC

22 12 g ^

j
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Participant

Organization

Function

Part*
of the
studv

Date of
interview

as, W. Havinga

Frico Cheese Gerkesklooster

Plant Manager

DP

7/12/98

Ir.ir. J. Hiddink

Arcadis HMD

Consultant/Project Manager
Co-ordinated Emission
Registration 1992

EI
EP

8/9/98
4/99

ig. S. Hiemstra

Production Long Life
products, Friesland Dairy
Foods, Leeuwarden (FCDF)

Head Engineering &
Projects

DP

7/12/98

U.G.M. Horssels

Golden Vale

Manager Maintenance

DP

17/9/98

1rs.ir. H.C. van der
tel

NIZO Food Research

Project Manager

EP

4/99

ig. J.H. van Hout

Borculo Domo Ingredients
(division), former BDI Beilen
(FCDF)

Manager Operations
former: Plant Manager
Beilen

DD

1/12/98

Jacobs

CM DMV International,
Vcghel

Manager EHS & Risk
Control

DD

12/2/99

T. Jeurnink

Tetrapak tebel

Head R&D

EP

4/99

Plant Manager

DP

8/12/98

rs. Ing. O.P. Kamphuis

Coberco Zuivel Nijkcrk

Kawabata

Yakult Honsha Co., Ltd.

Deputy General Manager
International Business
Department

DC

22/12/98

r. ir. J. Kleibeuker

Campina Melkunie

Vice President
Environmental Affairs

PS
DC

23/7/97
25/9/98

Drs. C. Kloosterhuis

Coberco Zuivel

Manager EHS

DD

8/12/98

Ing. J. Kok

Baars Leerdam Productie bv,
Schoonrewoerd (Baars,
Wessanen)

Production Manager

DP

3/5/99

C.S.M. Kooij

CM Wassenaar (Melkunie)

Plant Manager

DP

29/1/99

R.C. Kos

CM Wassenaar (Melkunie)

Staff Member Quality
Assurance

DP

29/1/99

Drs. E. Koudij s

KPMG/Milieu
former: Unilever

Consultant
Environmental Manager

PS

1/7/97

[

Avery Dennison

Key Project Manger R&D

PS

1/8/97

'f ir. J. van der Linden

Ven der Meer & Van Tilburg
Innovatie Adviesbureau

Associate Partner

EI
EP

8/6/99
4/99

Mis. mr. L. Lindner

Friesland Coberco Dairy
Foods

Director General Affairs

DC

9/11/98

h- D. Luning

Yakult Nederland

Factory Manager

DP

24/11/98

tag. R. van der Mark

CM Ursem (Cheese)

Head Technical Service

DP

4/2/99

P.J. van Leeuwen
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Participant

Organization

Function

Part*
of the
study

Date of
intervie«

J. Mateman

Frico cheese Varsseveld
(FCDF)

Head Quality Assurance

DP

25/1

Ing. P.M.W. Mennen

Océ Nederland B.V.

Product Safety &
Environmental Affairs,
R&D Manager

PS

Ing.HJ. Messchendorp

Frico Cheese Bedum
(FCDF)

Plant Manager

DP

4/12/98

Mrs. ing. P. Moree

Yakult Nederland

Supervisor Quality
Department

DP

5/11/98

Ir. J.A.H.F. Munnich

NOVEM

Sector Manager Industry
Sittard

EI

23/4/99

Ir. R.C.J. Ongenae

NOVEM

Staff Member Sector
Industry, Food & Beverage

EI
EP

23 4 99
4/99

Ing. J.J. Petraeus

Krachtwerktuigen

Consultant

EP

4/99

W. Peppelman

Frico Cheese Varsseveld
(FCDF)

Plant Manager

DP

25/11/98

E.T.M.G. Peters

Pceck & Cloppenburg

Head Quality Assurance

PS

2/7/97

J.J. van Pol

Swenty Milk

Plant Manager Milk &
Cream

DP

30/10/9!

Drs. ing. W.A. Prins

Wessanen

Corporate Engineer, Risk
Manager

DC

26/10/98

Ing. T.J.M. Raaijmakers

CM Ursem (Cheese)

Plant Manager

DP

4/2/99

Drs. J. van der Rakt

CM DMV International,
Veghel

Director Operations

DD

12/2/99

Ir. D.C. de Ridder

Zuivelfabriek De Kievit bv

Process Engineer

DP

29/10/98

Dr. K. Roetman

Production Long Life
products, Friesland Consumer
products Europe, Leeuwarden
(FCDF)

Director Operations

DD

- 12/9!

D. Rosenberg MBA

AHOLD

Corporate Environmental
Manager

RI

28 4 99

Mrs. drs. A. Schermer

KNP BT

Environmental Manager
KNP Packaging Group

PS

4/8/91

A.T.W. Soethof

Yakult Nederland

Director Finance and
Administration

DP

24 11

Ing. P.A.J. Stadler

Nestlé Nederland B.V.

Manager Construction &
Environmental Affairs

DC

28/9/S

Ing. W. Stams

CM Bleskensgraaf (Cheese)

Plant Manager

DP

10/2/ï

I n g . A . Steenbergen

NIZO Food Research

Project Manager

EP

4 99
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Participant

Organization

Function

Part*
of the

Date of
inter-

study

view

lis. E.J.T. Stevens

Van Melle

Environmental Manager

PS

8/7/97

)r. R. van de Straat

Procter & Gamble

Technical External
Relations Manager

PS

11/7/97

:, Tecrnstra

Friese Ecologische Zuivel

Plant Manager

DP

23/3/99

)r. L. Thörig MBA

Thörig Management Services
former: Nutricia

Consultant, former:
Manager Medical Affairs
and Food Safety

PS

15/7/97

H Traa

CM Borne (Mona)

Manager EHS

DP

18/2/99

Ing. M.O. Vogels

CM Maasdam (Melkunie)

Manager Quality Assurance

DP

1/3/99

Mrs. ir. G. VogelsKusters

CM Creamy Creation
Rijkevoort (DMV)

Production Manager

DD

7/4/99

L. de Vries

Production Long Life
products, Friesland Dairy
Foods, Leeuwarden (FCDF)

Safety & Environment
Manager

DP

7/12/98

Ing. W. de Vries

Hooidammer Kaas

Management Assistant

DP

24/3/99

J.D. Vroegop

Cono

Manager EHS & Training

DP

9/10/98

J.Waldvogel MBA

CM Creamy Creation
Rijkevoort (DMV)

Director Business Unit

DD

7/4/99

'.'!. Weber

Nestlé Nederland B.V.

Director Production

DC

11/11/98

Ing. G.H. Weernink

Borculo Domo Ingredients,
Borculo (FCDF)

Manager EHS and Water
Treatment

DP

1/12/98

Ir. J. Weide

Golden Vale

Manager Q&D

DP

17/9/98

M.W. van der Westen

MoDoVanGclder

Division Manager H&R

PS

9/7/97

H. van der Wetering

Hoogovens

General Manager
Environmental Affairs and
Management Systems

PS

2/9/97

Dr. G.Willems

R&D Leeuwarden, Friesland
Consumer Goods Europe
(FCDF)

Director R&D Leeuwarden

DD

22/2/99

Ing. J.A.M, de Wit

CM Maasdam (Melkunie)

Plant Manager

DP

1/3/99

Ing. W. Woertman

CM Borne (Mona)

Plant Manager

DP

18/2/99

T. Yamaoka

Yakult Honsha Co.. Ltd.

General Manager Public
Relations Department,
Environmental Affairs

DC

22/12/98

fag. J. Zomerdijk

De Vereeniging

Owner/manager

DP

22/10/98
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Participant

Organization

Function

Part*
of the
studv

Date of
interview

N. Zomerdijk

De Vereeniging

Manager EHS

DP

22/10/98

Mrs. E. van Zon-van den
Corput

CM Division Cheese, Tilburg

Division Manager
Integrated Quality
Assurance

DD

25 3 99

* Key to symbols:
DP:
Dairy case study at production plant level
DD:
Dairy case study at division or business unit level
DC:
Dairy case study at corporate level
PS:
Pilot study
EI:
Expert interview
EP:
Expert panel survey
RI:
Retail interview
EHS:
Environment, health & safety
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Annex 5.3: Points of attention for interviews with plant managers
! Description of the history of the company: mergers and acquisitions/concentration process
; Vision, reaction and influence on recent market developments in the dairy sector, and their relative
importance:
European dairy regulation
Changes in the consumer market
Changed balance of power with the retailers
Concentration of the sector
GATT agreements
Financial economic crisis in South-East Asia and the former Soviet Union
Rising milk prices
Description of strategies followed and their historical development:
Cost leadership
Differentiation
Niche
- How is the organization's strategy perceived compared with its competitors/how does the organization
distinguish itself from its competitors?
S Description of organization structure:
• Cooperative/private firm/mixture
• The position of environmental responsibility and decision power in the organization
(centralized/decentralized/holistic) and its historic development.
f Description of financial structure (in relation to organization structure)
Extent to which innovation take place
I Power relations with retailers. Examples (in the environmental field)?
I Attention for organic dairy products: background, developments, vision, state-of-the-art, plans
10 Relation with the farmers: general/environmental. Balance of power?
II Relation with other suppliers (packaging, equipment): general/environmental. Balance of power?
12 Relation with external stakeholders regarding environmental affairs (environmental action groups, consumer
groups, financial institutions, insurance companies, neighbors). Examples?
13 Largest environmental problems for the company
14 Vision on organization's environmental policy
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Annex 5.4: General firm profile
General
Net turnover (x Dfl 1000)
Number of employees
Number of production plants
Organization structure
General company objectives and strategy
Amount R&D 1997 (total, environmental)
Total amount of investments in 1997
New product introductions 1997/1998
Quality management system/environmental
management system
Main products
Main customers
Main suppliers
Main competitors
Main general regulation: Dutch, German, European
Location market
Main export countries
How well has the company performed last year?
Rate of return total capital
Rate of return guarantee capital
Performance value/100 kg member milk
Comparable milk price
Turnover margin
Financial power of the company
Guarantee capital/total capital
Risk bearing capital/total capital
Reserves/100 kg member milk
Addition reserves/100 kg member milk
Addition value/100 kg member milk
Milk supply
Total milk supply farmers (x 1000 kg)
Total processed milk (x 1000 kg)
Average number of member-farmers
Average supply per member farmer (x 1000 kg)
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Annex 5.5: The culture questionnaire
This questionnaire is meant to provide insight into the atmosphere and how
employees get on with each other within
This research is carried out by the University of Amsterdam. Your personal data
«ill be processed anonymously and will be processed by the researcher only.
Can you indicate to what extent the following propositions are applicable to
the current situation within
?
The questions can be answered in the following way (choose one of the
following options):
Totally not
applicable
Q

Not applicable

Neutral

•

Applicable

Very much
applicable

•

Ü

»

C B B >

I. Interesting tasks are assigned to employees
I Departments exchange useful information
!. Sufficient efforts concerning employees' health and safety are being made
- Efforts are being made to contribute to an exceptional performance of....
i Employees are appreciated for coming up with new ideas

Q
Q
Q
Q
Q

There is a quick reaction to developments in the market
Employees get sufficient opportunity to bring forward ideas before decisions are made
N
Outsiders and visitors are treated extremely well
". The creativity of employees is stimulated
10.The direction .... is heading inspires employees to better achievements

• QQ QQ
Q
Q
Q
Q

QQ
QQ
QQ
QQ

QQ
QQ
QQ
QQ

1 Departments support one another in the resolution of problems
1-The management takes performance appraisals seriously
13 Employees are cost-conscious
M Employees influence important decisions concerning work
-There is sufficient consideration of the employees' private situation

Q
Q
Q
Q
Q

QQ
QQ
QQ
QQ
QQ

QQ
QQ
QQ
QQ
QQ

Mauser IÎ

QQ
QQ
QQ
QQ
QQ

QQ
QQ
QQ
QQ
QQ
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16. Non-managerial employees act as if.... is theirs
17. There are useful meetings between heads of departments
18. Employees look for possibilities to improve ....
19. Employees have a strong feeling of.... being better than other dairy factories
20. Employees are stimulated to be highly involved

Q • • QQ
Q aaoQ

21. Departments cooperate in a useful way
22. Employees obtain useful information about their own functioning
23. Employees have freedom to depart from rules
24. Employees get sufficient job security
25. New employees are thoroughly trained

a a a QQ
• QQQQ
a • • QQ

26. Sound proposals for change are quickly implemented
27. A good idea is seriously incorporated by the organization
28. Employees are well-informed about the wishes and needs of the customers
29. There is a careful selection of new personnel
30. Employees have the freedom to implement decisions according to their own views

Q
•
•
•

Q Q QQ
• Q QQ
QQ QQ
• • QQ

31. Non-managerial employees have freedom to make their own decisions
32. Departments inform each other sufficiently of one another's activities
33. Employees closely monitor their own way of working
34. No work is duplicated by the different departments
35. Employees talk about mistakes in order to learn from them

Q
•
Q
Q

• Q QQ
QQQQ
QQ QQ
Q• QQ

36. There is usually a quick reaction to the changing desires of the customers
37. There is the aim of improving the firm's position compared with its competitors
38. Heads of departments communicate efficiently with each other
39. Employees regard their personal interests of less importance than the interests of....
40. Employees actively promote .... outside the organization

•
•
Q
Q

• Q
QQ
• Q
• •

41. Employees learn from each other
42. Employees have freedom to plan their own work
43. Employees are sufficiently trained for their job
44. Conflicts between departments are resolved quickly
45. Good performance of employees is valued

Q
•
•
•

• Q QQ
• • UQ
QQ Q^
QU QQ

46. Employees take initiatives to improve the way in which the work is done
4 7 . Employees are aware of the competition

• • Q QU

Many thanks for your cooperation

Q QQQÜ

• QQ QQ
• ÜQ QQ

Q Q Q QQ
Q QQ QQ

QQ
QQ
QQ
QQ
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Annex 5.6: Expert panel questionnaire
Can you please answer the following questions considering the environmental management and performance of
Je dairy production plants, divisions of corporations and corporations that are mentioned below? The questions
need to be answered with respect to the situation in the period starting in 1997. The results of this questionnaire
«ill only be used in an aggregated form and cannot be converted back to individual persons or institutions.
Flease answer the first 6 questions with one of the following options:
ft

Hardlv

To some extent

To a large extent

Fully

j

•

Q

•

•

[fa question is not applicable to you - for example, because you do not or insufficiently know the specific
reduction plant or firm - no box has to be marked.
1 Policy & strategy: Are environmental affairs integrated in the organization's strategy and policy?
(Sometimes this question is not applicable to production plants which are part of a major corporation. In that
case, no box has to be marked.)
: Regulation: Does the organization exceed the most necessary environmental measures (to avoid problems
with the regulator)?
! Procurement: Are environmental aspects integrated in the organization's buying policy?
I Production process: Are environmental aspects integrated in the organization's production process?
S Post-production: Does the organization take environmental responsibility post-production (distribution, use
and recycling)?
I Communication: Are environmental aspects integrated in the organization's external communication?
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Hardlv
Q

To some extent

To a large extent

a

Q

Fully

•

Consumption milk (products)
Policy &
strategy

Compliance

Procurement

Production
process

Energy
efficiency

Postproduction

Communicaiion

CM Melkunie
Maasdam

aaooQ

QQQQQ

aaaaa

aaaaa

QQQQQ

QQOQQ

QQQQQ

CM Melkunie
Wassenaar

aaaaa

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

CM Mona Borne

QQQQQ
QQQQQ

QQQQQ
QQQQQ

QQQQQ
QQQQQ

QQQQQ
QQQQQ

QQQQQ
QQQQQ

QQQQQ
QQQQQ

QQQQQ
QQQQQ

FCDF Coberco
Zuivel Nijkerk

QQQQQ

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa QQQQQ

Friese
Ecologische
Zuivelfabriek

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa QQQQQ

Swenty Milk

aaaaa
aaaaa
aaaaa

aaaaa
aaaaa
aaaaa

aaaaa
aaaaa
aaaaa

aaaaa
aaaaa
aaaaa

aaaaa
aaaaa
aaaaa

aaaaa QQQQQ
aaaaa QQQQJ
aaaaa QQQQQ

Production
plant

CM Creamy
Creation
Rijkcvoort

De Vereenigmg
Yakult Nederland

Powder & industrial products
Policy &
strategy

Compliance

Procurement

Production
process

Energy
efficiency

Postproduction

Communication

CM DMV
International
Veghel

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa QQQQQ

FCDF BDI
Bedum

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

FCDF BDI
Beilen

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa QQQQQ

FCDF BDI
Borculo

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa QQJJJ

FCDF Production
Long Life
Products
Leeuwarden

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa aaaaa

Nestlé
Gorinchem

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

QQJJJ

De Kievit

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

QQJJJ

Produktion
plant

QQJJJ
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Hardly

To some extent

To a large extent

•

a

a

Fully

•

Cheese
Policy &
strategy

Compliance

Procurement

Production
process

Energy
efficiency

Postproduction

Communication

aaoQu

QQQQFj

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

üOQüQ

QQüQQ

aaaaa

üQQQQ

QQQQO

aaaaa

aaaaa

AI Lrscm

aaaaa

aaaaa

aaaaa

QüQüü

aaaaa

üQQüü

aaaaa

Cono

ÜQCJÜÜ

•••Qu

ÜQQQQ

QÜQÜQ

CJQCJQQ

QQCJQQ

OQaQQ

aaaaa

aaaarj

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

FCDF Frico
Cheese
Varsseveld

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

Golden Vale
Holland

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

aaaaa

Produktion
plaat
as Leerdam
oductie
:riOonrewoerd

leskensgraaf

•CDF Frico
Cheese
&dum
FCDF Frico
Cheese
Cierkesklooster
IDF F n c o
Marum
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No

Hardly

•

a

To some extent
Q

To a large extent
Q

Fully
Q

Divisions
Policy &
strategy

Compliance

Procurement

Production
process

Energy
efficiency

Postproduction

Commu- I
notion

Baars Nederland

aaaaa

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQOÜQ

CM divisie Kaas

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

CM divisie
Melkunie

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

CM divisie Mona

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

OQQQQ

CM divisie DMV
International

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

FCDF Borculo
Domo
Ingredients

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

FCDF Coberco
Zuivel

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

FCDF Fnco
Cheese

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQJJ

FCDF Friesland
Consumer
Products Europe

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

Nestlé Zuivel

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

Policy &
strategy

Compliance

Procurement

Production
process

Energy
efficiency

Postproduction

Communication

Wessanen

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

Campina
Melkunie

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

Friesland
Coberco Dairy
Foods

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

JJJJJ

Nestlé Nederland

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

QQQQQ

Division

Corporations
Firm
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Position within the sector: How do you assess the environmental performance of the following
organizations in the dairy sector?
answer with one of the following options:
Below
average

Average

Above
average

Leading

•

Production plant
Consumption milk (products)
CM Melkunie Maasdam
CM Melkunie Wassenaar
CM Mona Borne
CM Creamy Creation Rijkevoort
FCDF Coberco Zuivel Nijkerk
Fnese ecologische Zuivelfabriek
Swenty Milk
De Vereeniging
Yakult Nederland
Ponder & industrial products
CM DMV International Veghel
FCDF BDI Bedum
FCDF BDI Beilen
FCDF BDI Borculo
FCDF Production Long Life
Products Leeuwarden
Nestlé Gorinchem
De Kievit
Cheese
Baars Dairv Schoonrewoerd
CM Blcskensgraaf
CM Ursem
Cono
FCDF Frico Cheese Bedum
FCDF Frico Cheese Gerkesklooster
FCDF Frico Cheese Marum
FCDF Frico Cheese Varsseveld
Golden Vale Holland

Position
within the
sector

aaaoa
• •••a
•

• • • •

aaaaa
a• a•a•a•a•
• •••a
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa

Division/corporation
Division
Baars Dairy
CM divisie Kaas
CM divisie Melkunie
CM divisie Mona
CM divisie DMV International
FCDF Borculo Domo Ingredients
FCDF Coberco Zuivel
FCDF Frico Cheese
FCDF Friesland Consumer
Products Europe
Nestlé Zuivel
Corporation
Koninklijke Bols
Campina Melkunie
Friesland Coberco dairy Food
Nestlé Nederland

Position
within the
sector

aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
aaaaa
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To what extent does the selection of firms and production plants that participated in this study give ;
representative picture of the dairy industry in the field of environmental affairs?

None

Hardly

To some extent

To a large extent

a

a

a

a

Fully

•

Explanation:

9 Are there in your opinion relevant environmental issues that are not dealt with in this questionnaire?

10 General remarks:
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Annex 6.1: Questionnaire on Environmental Performance
Confidentiality of the information is guaranteed and the information will not be made public in relation to the
anpany name.
'M you please answer the following questions:
No

To a small extent/
planned/a few

To some extent/
on some parts

To a large extent/
partly

Yes

a

u

a

a

•

Mme questions also ask for a short explanation.
No

Have you implemented an environmental management system?
Which system?
Is this system certified?
When?
Are environmental audits carried out?
In which (sub-)fields (energy, water, waste, emissions)?
How often?
Did you undertake actions to improve the environmental
performance based on the environmental audits?
Examples:
! Docs your company have an environmental management statement?
If yes:
! Docs your company have an official environmental policy?
Explanation:
i Did your company sign the Energy Covenant?
Did this covenant result in an active energy management policy?
Do you comply with the Multi Year Agreement?
Explanation:
Does your company have a general calamity plan to systematically
minimize environmental risks?
Explanation:
6 Arc environmental aspects taken into account during mergers and
acquisitions?
Is a manager or a senior staff member responsible for the environmental
management?
» How many employees are working in the environmental field?
.... full-time employees = ...%
! Has your company formulated an environmental policy plan (in Dutch:
Bedrijfsmilieuplan - BMP)?
Are the objectives of this BMP reached?
Explanation:
Is the BMP-II already in the process of being formulated?
Explanation:
1
Do you use environmental efficiency (e.g. energy use per guilder sales
or kg waste per kg milk) as an important management indicator?

To a
small
extent

To a
some
extent

To a Yes
large
extent

•

a

a

•

a

a

a

a

•

•

a

•

a

•

a

a

•

a

•

•

•

•

a

a

•

a

•

•

•

•

•
a
•

a
a
•

a
a
•

a
•
•

•
a
a

•

•

a

•

•

•

•

•

a

•

a

•

a

Q

•
a

•
a
a

a
•

•

a

•

•

a

a
a

a
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No

11 Do you use an environmental management information system
(e.g. E-quest)?
If yes, is this system integrated in your general management information
system?
12 Have you ever carried out an environmental benchmark (IMD,
NOVEM, other)?
Explanation:
13 Do you regularly organize environmental training or courses for your
employees?
14 Do you have an internal environmental code of conduct?
15 Do you aim at being an environmental leader within your sector of
industry?
16 Do you take specific environmental measures to strengthen your market
position?
Examples:
17 Do you take specific environmental measures to save costs?
Examples:
18 Do you have DgreenD/organic products in the product range?
Explanations/examples:

To a
small
extent

To a To a Yes
some large
extent extent

Q

•

•

•

•

Q

•

•

•

Q

Q

Q

•

•

•

Q

•

•
•

•

a
a

•
•

Q

•

•

0

Q

•

a

•

•

•

•

•

•

•

Q

Q

a

a

•

Q

Q

•

•

a

•

Q

a

•

•

a

a

a

•

a

0

•

•

3

Regulation
19 Do you comply with all the environmental regulations that apply to your
company?
20 Do you regularly carry out internal audits to guarantee the compliance
with this regulation?
21 Did you sign the relevant covenants for the sector (Packaging Covenant
II, Energy Covenant)?
What is your position in relation to the objectives of the
Packaging Covenant II: behind, on schedule, or ahead?
What is your position in relation to the objectives of the Energy
Covenant: behind, on schedule, or ahead?
22 Do you anticipate future environmental regulations?

Procurement
23 Do you use environmental standards for your suppliers?
Which ones?
24 Are environmental standards a decisive factor for the selection of
suppliers?
25 Do you cooperate with your suppliers to improve total environmental
quality and efficiency?
Examples:
26 Do you monitor the environmental quality of your suppliers (by
checklists, audits or other instruments)?
Examples:

Q

•

Q

Q

3

•

•

•

Q

•

•

•

•

•

:

Q

•

Q

Q

-I

-l
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No

To a
small
extent

To a
some
extent

To a Yes
large
extent

Technical process and product development
11 Can you please fill in/provide the material for (BMP-I, environmental
annual reports, GERZ-report) filling in the attached enclosure sheet
with the energy consumption figures and the emission figures over the
years 1985, 1992, 1994 and of 1998? (only for internal use of the
researcher!)
3 Is environmental quality systematically integrated in all stages of
product development?
8 Is the environmental impact of your products taken into account on the
basis of a Life Cycle Analysis (LCA)?
!0 Do you deliberately seek less environmental pollutive alternatives for
ingredients?
!l Is packaging designed on the basis of minimization of waste and
maximization of reuse?
;
' Did you ever introduce products that were based on a pure (i.e. not as a
coincidental side-effect ot) environmental innovation?
Examples:
S Did you ever introduce products for which an environmental innovation
was a side-effect?
Examples:
!4 Are environmental criteria incorporated in the design of new production
facilities?
How?
> Which percentage of the milk supply will be transformed to value?
• 98.5%
• 98.5-99%
• 99-99.5%
0 99.5%
!6 Do you use the newest drying and vaporizing technologies, such as
mechanical vapour compression (MVR)?
Explanation:
17 Do you use membrane processes such as osmosis, ultra-filtration,
micro-filtration of nano-filtration?
Explanation:
18 Are products/dairy by-products sold as feed?
Explanation:
19 Are the waste streams (paper/cardboard, metal, wood, plastics, glass,
used oil, harmful waste and other company waste) collected separately?
;
!) Are these waste streams (partly) internally reused/recycled?
Explanation:
:
l Are these waste streams (partly) externally reused/recycled?
Explanation:
12 Is the water circuit closed?
13 Do you have your own waste water management system?
•
only pre-treatment •
full treatment
Does this pre-treatment system have a flocculation-installation?
H Is the treatment sludge used as agricultural manure?
Explanation (fixed contracts with (member-)farmers?):
•5 Is the sludge remaining after treatment used in the feed industry?
16 What kind of refrigeration system is used (based on CFCs, ammonia,
fréon)?
Does the ammonia installation meet CPR-13?
Does the chemicals storage meet CPR-15?

•

Q

•

•

•

•

•

a

•

a

•

•

a

•

Q

Q

•

•

a

•

•

•

a

•

•

•

•

•

Q

Q

•

•

•

•

Ü

Q

•

•

Q

•

•

•

Q

•

Q

•

•

•

•

Q
•

•

•

•

•

Q

Q

•

•

•

•
Q

Q
•

•
•

•
•

•
•

Q
Q

•
Q

•
•

Q
•

•
•

•

•

Q

•

Q

•
•
a

•
•
•

•

•

•
•
•

•

•

•

•
•
•

•
•
•
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No

Distribution, use and recycling
47 Do you incorporate environmental aspects in your logistics (transport)?
Explanation:
48 Do you cooperate with your customers to improve the total
environmental quality and efficiency?
Examples:
49 Do your customers require environmental standards for your products
and production process?
Explanation:
50 Do you take responsibility for the recycling or removal of the packaging
of the (dairy) products after use?
Explanation:

To a
small
extent

To a To a Yes
some large
extent extent

a

•

Communication
51 Does your company publish an environmental annual report?
Since when?
52 Does the financial annual report contain an environmental paragraph?
How many pages (%)?
53 Does the company's internet site (if existent: Q yes Q no) contain
environmental information?
54 Does your company have other publicly available environmental
communication material?
Examples:
55 Are your products provided with environmental information/labels?
Examples:
56 Do you communicate the environmental effects of your product with its
user (consumer)?
Examples:
57 Do you communicate your environmental policy to all your employees?
How?
58 Do you communicate your environmental policy with other
stakeholders (i.e. not the authorities and not the consumers) other than
by an environmental annual report.'
Explanation:

a

a

•

•

a

a

a

•

a

•

•

•

a

•

a

•

a

a

ü

•

•

•

a

a

•

a

•

a

a

Q

a

•

•

a

0

Position in the branch

Below Average Above Leader
average
average

59 How do you assess your environmental performance compared with
your competitors?

•

a

a
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Annex 6.2: Environmental Management Indicators (EMIs)
The scale on which is measured
• the extent to which, or
• the way in which
• the indicator applies to a production
plant, or
> the (planned) presence of the indicator
in the production plant

Weight
within
category

Weight
within
EMI

EMI Policy & strategy

1

Policy
1.

Environmental benchmarks

2.

Environmental measures to improve
market position

3.

Environmental measures to save costs

4.

Grccn/organic products in the product
range

5.

Environmental standards for suppliers

6.

Environmental standards as selection
criterion suppliers

7.

Environmental audits for suppliers

8.

Internal monitoring for environmental
compliance

9.

Signing Packaging Covenants I and II

10. Signing Multi-Year Agreement

1
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
5.
1.
5.

No
Informal/non-structured
NOVEM/IMD
Division/corporate
Extensively
No
Hardly/planned
To some extent
To a large extent
Extensively
No
Hardly
To some extent
To a large extent
Extensively
No
Hardly
To some extent
To a large extent
Product range is 100% green/organic
No
Hardly
To some extent
To a large extent
Extensively
No
Hardly
To some extent
To a large extent
Main selection criterion
No
Hardly
To some extent
To a large extent
Fully according to standard
procedures
No
Hardly
To some extent
To a large extent
Fully
No
Yes
No
Yes

0.33

0.09

0.03

0.09

0.03

0.09

0.03

0.09

0.03

0.09

0.03

0.09

0.03

0.09

0.03

0.09

0.03

0.09

0.03

0.09

0.03
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11. Anticipate future environmental
regulation

Systems
12. Environmental management system

1.
2.
3.
4.
5.

No
Hardly
To some extent
To a large extent
Fully

0.09

0.03

1
1.
2.
3.

0.14

0.33
0.05

0.14

0.05

0.14

0.05

0.14

0.05

1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.

No
Partly/planned
On many parts/own system/fairly
integrated
Yes, (almost) completely but not
certified/integrated
Yes, integrated and certified
Definitely not
Maybe once
Planned after 2002/deliberately not
Planned before 2001
Certified
No, and not planned
No, but planned/informal checks
Yes, irregular/ad hoc/integrated in
quality/not official
Yes, once a year
Yes, more than once a year
No, definitely not
No, but maybe once
No, but planned
Yes, irregular/ad hoc
Yes, related to ISO 14001 twice a
year
No
Hardly
To some extent/planned
To a large extent
Extensively
No
Deliberately not
Planned once/own system
Planned before 2000/energy system
Yes
No
Deliberately not
Planned once/on a modest scale
Planned before 2000/on large scale
Fully

0.14

0.05

0.14

0.05

0.14

0.05

1.
2.
3.
4.
5.
1.
2.
3.
4.
5.

No
Vague statement
Integrated in general management
Yes, but not signed by management
Yes, signed by management
No
Hardly/planned
To some extent
To a large extent
Yes

0.1 1

0.04

0.11

0.04

4.

13. ISO-14001 certificate

14. Internal environmental audits

15. External environmental audits

16. Environmental efficiency as
management indicator

17. Environmental management
information system (EMIS)

18 Integration of an environmental
management information system
(EMIS) in a general management
information system (MIS)
Documents
19. Environmental management statement

20. Formal environmental policy

5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.

1

0.33
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21. Energy management policy

22. Calamity plan

23. BMP-I
24. Quality index BMP-I
The quality of BMP-I is measured as the
mean value of 13 quality sub-indicators:
• the level of completeness
• the level of consistency
• the level of readability
• the extent to which large deviations, in,
for example, emission figures, are
explained
• the extent to which the abbreviations
and concepts used are explained
• the extent to which the understanding of
the figures is improved by the use of
specific emission figures (SEF),
indexing, and the use of graphs (the
score of this quality sub-indicator is the
mean score of these three individual subindicators)
the extent to which the different process
stages and their accompanying
environmental impacts arc described
the extent to which the background and
context of the BMP-1 is explained
the extent to which the parties involved
in the realization of the BMP-I are
indicated
the extent to which account is given for
the presented data
the extent to which the costs of
environmental measures are explained
the extent to which main general
business information is incorporated
the extent to which a site description is
given
25. BMP-II
26. Quality index BMP-II.
The quality of BMP-II is measured as the
mean value of the same 13 quality subindicators as the BMP-I (see 24)
27. Environmental code of conduct

The Greening of Business

No
Hardly
To some extent
To a large extent
Yes
1. No
2. No, but planned
3. Yes, informal
4. Yes, (formal) on parts
5. Yes, formal and complete
No
Yes
The 13 quality sub-indicators are each
measured on the following scale:
No
Hardly
To some extent
To a large extent
Completely

No
Yes
1. No
2. Hardly
3. To some extent
4. To a large extent
5. Completely
1. No
2. Hardly/planned
3. To some extent/integrated
4. To a large extent
5. Yes

0.11

0.04

0.11

0.11

0.04

0.11

0.04

0.11

0.04

0.11

0.04

0.11

0.04
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EMI communication
I. Corporate environmental report
Corporate' is interpreted here as the highest
organizational level within a firm. This means that if,
lor example, a firm consists of one single production
plant, the measured presence of a corporate
environmental report corresponds with the measured
presence of a location environmental report.
; Location environmental report

3 Quality index of location environmental report.
The quality of the location environmental report is
measured as the mean value of 15 quality subindicators:
i the level of completeness
• the level of consistency
• the level of readability
• the extent to which there is attention for
environmental policy
• the extent to which there is attention for
environmental strategy
• the extent to which there is attention for
communication
• the extent to which there is financial accounting
• the extent to which large deviations are explained
• the extent to which the abbreviations and concepts
used are explained
• the extent to which the understanding of the figures
is Improved by the use of specific emission figures
(SEF), indexing, and the use of graphs (the score of
this quality sub-indicator is the mean score of these
three individual sub-indicators)
• the extent to which the different process stages and
their accompanying environmental impacts are
described
• the extent to which account is taken of the
presented data
• the extent to which calamities are reported
• the extent to which complaints are reported
• the extent to which main general business
information is incorporated
4. Environmental section in corporate annual report

The scale on which is measured
• the extent to which, or
. the way in which
. the indicator applies to a production
plant, or
. the (planned) presence of the indicator
in the production plant

Weight
within
EMI

1.
2.
3.
4.
5.

No
No, but planned in the short term
Yes, since 1997
Yes, since 1995 or 1996
Yes, already before 1995

0.10

1. No
2. No, but planned in the short term
3. Yes, since 1997
4. Yes, since 1995 or 1996
5. Yes, already before 1995
Each of the 15 quality sub-indicators are
measured on the following scale:
No
Hardly
To some extent
To a large extent
Completely

0.10

1.
2.
3.
4.
5.

No
Scant
Only main developments
Fairly
Extensively

0.10

0.10
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5.

Environmental information on corporate internet
site

6.

Other publicly available environmental
communication material

7.

Product-related environmental labeling or
information

1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.

8.

Environmental communication towards
user/consumer

9.

Environmental communication towards employees

10. Environmental communication towards
stakeholders (other than the regulator)

1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.

No
Scant
Only main developments/policy
Fairly
Extensively
No
Scant
A little/only on corporate level
A fair amount
A lot
No
Labels or information on one or two
products
Labels or information on some (more
than two) products
Labels or information on all products
Yes, labels and information on all
products
No
Hardly
To some extent
To a large extent
Extensively
No
Hardly/planned
To some extent
To a large extent
Extensively
No
Hardly
To some extent/neighbors
To a large extent
Extensively

0.10

0.10

0.10

0.10

0.10

0.10

The scale on which is measured
• the extent to which, or
• the way in which
• the indicator applies to a production
plant, or the (planned) presence of the
indicator in the production plant

Weight
within
EMI

The percentage of employees converted to
full-time responsible for environmental
tasks are converted to an ordinal scale.
1. No
2. Poorly/as a staff function
3. To some extent
4. To a large extent
5. Fully
1. No
2. Hardly
3. Ad hoc/on an individual basis/
integrated in previous training
4. Integrated in general educational
program
5. Special environmental training

0.33

EMI organization structure
1.

Employees with environmental tasks

2.

Integration of environmental tasks in the
organization

3.

Environmental training/education

1

0.33

0.33
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Annex 6.3: Environmental Performance Indicator (EPI)
The scale on which is measured
• the extent to which, or
• the way in which
• the indicator applies to a
production plant, or the
• (planned) presence of the
indicator in the production plant

Weight
within
category

Weight
within
EOI/
Ell

1

Environmental Operational
Indicator (EOI)
[01 Regulation
!. Compliance with the environmental
regulation

I Position in relation to objectives of
Packaging Covenants I and II

i. Position in relation to objectives of
the Multi-Year Agreement

4. Accomplishments of objectives of
the Environmental Policy Plan-I

EOI Procurement
S Environmental cooperation with
suppliers

EOI Technical process & product
measures
6. The integration of environmental
quality in product development

7. Use of Life Cycle Analysis

8. Search for greener ingredients

1

Weight
within
EPI

0.50

1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.

No
Hardly
To some extent
To a large extent
Fully
Far behind
Behind
On schedule
Ahead
Far ahead
Far behind
Behind
On schedule
Ahead
Far ahead
No
Hardly
To some extent
To a large extent
Fully

0.25

0.17
0.04

0.08
0.02

0.25

0.04

0.02

0.25

0.04

0.02

0.25

0.04

0.02

1
].

No
Hardly
To some extent
To a large extent
Extensively

1

0.08
0.08

0.04
0.04

1

0.58

0.29

2.
3.
4.
5.

1. No
2. Hardly
3. To some extent
4. To a large extent
5. Fully
1. No
2. Only for some of the
packaging
3. Not for products, only for
packaging
4. For packaging and sometimes
for products
5. Yes, fully
1 No
2. Hardly
3. To some extent
4. To a large extent
5. Extensively

0.07

0.04

0.02

0.07

0.04

0.02

0.07

0.04

0.02
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Search for greener packaging
materials

10. Packaging design based on waste
minimization and maximization of
reuse

11. Products based on environmental
innovation

12. Environmental criteria incorporated
in design of new facilities

13. Use of green power

14. Level of'environmental techniques'

15. Use of dairy by-products as supply
for feed industry

16. Waste management
Waste management is measured as a
mean value of the extent to which
the waste is separately collected and
the extent to which waste is
internally reused.
17. Reuse of water

18. CPR-13 (related to ammonia in the
refrigeration system)

1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.

No
Hardly
To some extent
To a large extent
Extensively
No
Hardly
To some extent
To a large extent
Fully
No
Hardly
To some extent
To a large extent
Fully
No
Hardly
To some extent
To a large extent
Yes
No
Planned
For a small part
For a large part
Fully
Outdated
Moderate, tending towards
outdated
3. Fairly modern
4. State-of-the-art7modern
5. Leading edge
1. No
2. Sometimes/ad hoc
3. Partly
4. Yes/there are no by-products
5. Yes, in the biological chain
Both sub-indicators are measured
on the following scale:
1. No
2. Hardly
3. To some extent
4. To a large extent
5. Fully
1. No
2. Hardly
3. Some
4. Rather high
5. Extremely high
1. No
2. No, but maybe in the future
3. No, but planned in the future
4. Yes partly/expired, needs to be
revised
5. Yes

0.07

0.04

0.02

0.07

0.04

0.02

0.07

0.04

0.02

0.07

0.04

0.02

0.07

0.04

0.02

0.07

0.04

0.02

0.07

0.04

0.02

0.07

0.04

0.02

0.07

0.04

0.02

0.07

0.04

0.02

249

Annexes

[9. CPR-15 (related to chemical
storage)

No
No, but maybe in the future
No, but planned in the future
Yes partly/expired, needs to be
revised
Yes

0.07

0.04

0.02

No
Transport out-sourced, but
environment is no issue
3. Cost-related efficiency (for
own or out-sourced transport)
4. Some environmental standards
for trucks/behavior
5. Integrated
1. No
2. Hardly
3. To some extent
4. To a large extent
5. Fully
1. No
2. Hardly
3. To some extent
4. To a large extent
5. Extensively

0.33

0.17
0.06

0.03

0.33

0.06

0.03

0.33

0.06

0.03

1.
2.
3.
4.
5.

[01 Post-production
Integration of environmental
considerations in transport

Environmental cooperation with
buyers

U. Taking responsibility for recycling
or removal of packaging after use

1.
2.

Environmental Impact
Indicator (EH)
Ell Energv
1. Energy efficiency improvement
1997 compared with 1996
A firm's absolute percentage of
energy efficiency improvement of
1997 compared with 1996 is
converted to an ordinal scale
.. Energy efficiency improvement
1998 compared with 1997
A firm's absolute percentage of
energy efficiency improvement of
1998 compared with 1997 is
converted to an ordinal scale
3. Specific energy use in 1997
A firm's absolute specific energy
use (SEV) in 1997 is converted to
an ordinal scale.
A firm's specific energy use is
defined as the energy use per tonne
op end-product.
•! Specific energy use 1998
A firm's absolute specific energy
use (SEV) in 1998 is converted to
an ordinal scale.
S Development of energy efficiency
since 1992

0.08

1

0.50

1.
2.
3.
4.
5.

Large deterioration
Small deterioration
Neutral
Small improvement
Large improvement

0.14

0.40
0.06

0.20
0.03

1.
2.
3.
4.
5.

Large deterioration
Small deterioration
Neutral
Small improvement
Large improvement

0.14

0.06

0.03

1.
2.
3.
4.
5.

Poor
Moderate
Average
Good
Excellent

0.14

0.06

0.03

1.
2.
3.
4.
5.
1.
2.
3.
4.
5.

Poor
Moderate
Average
Good
Excellent
Enormous relative increase
Moderate relative increase
Relatively equal
Moderate relative decrease
Enormous relative decrease

0.14

0.06

0.03

0.14

0.06

0.03
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6.

Development of C 0 2 emission since
1989

7.

Development of NO x emission since
1985

EH Water
8. Specific water use 1997
The absolute specific water use (tap
+ Norton water) in 1997 is
converted to an ordinal scale
9.

Development of water use (tap +
Norton water) since 1985

10. Development of water pollution
(measured in pollution units called
ie's) since 1985

11. Development of N-Kj since 1985

12. Development of phosphate emission
since 1985

13. Development of chloride emission
since 1989

14. Development of nitrate emission
since 1985

E l l Other
15. Development of the total amount of
waste (excluding chemical waste
and used oil) since 1985

16. Development of chemical waste and
used oil since 1985

1.
2.
3.
4.
5.
1.
2.
3.
4.
5.

Enormous relative increase
Moderate relative increase
Relatively equal
Moderate relative decrease
Enormous relative decrease
Enormous relative increase
Moderate relative increase
Relatively equal
Moderate relative decrease
Enormous relative decrease

1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.

Poor
Moderate
Average
Good
Excellent
Enormous relative increase
Moderate relative increase
Relatively equal
Moderate relative decrease
Enormous relative decrease
Enormous relative increase
Moderate relative increase
Relatively equal
Moderate relative decrease
Enormous relative decrease
Enormous relative increase
Moderate relative increase
Relatively equal
Moderate relative decrease
Enormous relative decrease
Enormous relative increase
Moderate relative increase
Relatively equal
Moderate relative decrease
Enormous relative decrease
Enormous relative increase
Moderate relative increase
Relatively equal
Moderate relative decrease
Enormous relative decrease
Enormous relative increase
Moderate relative increase
Relatively equal
Moderate relative decrease
Enormous relative decrease

1.
2.
3.
4.
5.
1.
2.
3.
4.
5.

Enormous relative increase
Moderate relative increase
Relatively equal
Moderate relative decrease
Enormous relative decrease
Enormous relative increase
Moderate relative increase
Relatively equal
Moderate relative decrease
Enormous relative decrease

0.14

0.06

0.03

0.14

0.06

0.03

1

0.40

0.14

0.06

0.20
0.03

0.14

0.06

0.03

0.14

0.06

0.03

0.14

0.06

0.03

0.14

0.06

0.03

0.14

0.06

0.03

0.14

0.06

0.03

0.20

0.04

0.10
0.02

0.20

0.04

0.02

1

0.20

1
17. Soil management
The extent to which measures
concerning soil management are
taken

1.
2.
3.
4.
5.

18. Noise management.
The extent to which measures
concerning noise management are
taken

1.
2.
3.
4.
5.

1 19. Smell management.
The extent to which measures
concerning smell management are
taken
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1.
2.
3.
4.
5.

No, and no insight into the
situation
No, but necessary
To a small extent, but more is
necessary/not necessary
To a large extent, almost
completed
Yes, fully corresponding to a
clearance plan/no, not
necessary
No, and no insight into the
situation
No, but necessary
To a small extent, but more is
necessary/not necessary
To a large extent, almost
completed
Yes, fully corresponding to a
clearance plan/no, not
necessary
No, and no insight into the
situation
No, but necessary
To a small extent, but more is
necessary/not necessary
To a large extent, almost
completed
Yes, fully corresponding to a
clearance plan/no, not
necessary

0.20

0.04

0.02

0.20

0.04

0.02

0.20

0.04

0.02
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Annex 6.4: The commitment questionnaire
Can you please fill in to what extent the following statements are applicable to you?
You can fill in:
Totally not
applicable
•

Not applicable

Neutral

Applicable

O

•

•

1 In my opinion environmental concerns should be an important consideration within the
business strategy of....
2 In my opinion the integration of environmental aspects is imperative for a sound
enterprise.
3 In my opinion external stakeholders judge .... to a growing extent on its environmental
performance
4 I only use environmental information when this is necessary or when I am obliged to do
so
5 1 feel forced to take environmental actions to fulfil the expectations of environmental
groups

6

I feel forced to take environmental actions to fulfil the expectations of customers

7 In my opinion .... can not survive in the long term without the integration of
environmental aspects in the company's strategy
8 I enter into environmental discussions with colleagues
9

I use environmental information to minimize both the tangible (business-economic) and
the intangible costs
10 I feel forced to take environmental actions to fulfil the values and norms of....

11 I use environmental information which is mainly related to economic and social
standards
12 In my opinion a poor environmental image has a major effect on the business-economic
result of....
13 In my personal (private) actions and decisions I incorporate environmental concerns
(waste separation, energy use, water use, recycling, product purchasing, transport)
14 1 use environmental information from all available sources to find solutions, undertake
actions and make decisions

Very much
applicable
•
• ü Ü• O
• • • Q •
• • • QQ
QO• • O
ü Ü• üO

QQ• Q Ü
OÜQQQ
OÜ• Q •
QQQQQ
Q QQ QQ

ÜQÜQO
QQÜQ3
QQQOQ
OQ• üQ

15 I am personally a member of one or more environmental organizations, other than
'Natuurmonumenten' and the World Wildlife Fund

QQQOQ

16 The legislator forces me to take environmental action

QQ• • Ü

17 At times, I have published in the environmental field on my own initiative in the
company
18 I feel forced to take environmental actions to fulfil the expectations of shareholders

Q• ü üG
• QQQ Ü

SUMMARY
Environmental management in industry has attracted increasing attention since the 1980s.
Although environmental issues were already acknowledged in the 1950s by business with the
focus on technical measures, there was little academic interest in studying organizations'
environmental behavior until the late 1980s. However, it was only in the late 1980s, after this
interest in technology was combined with the social-economic aspects of environmental
issues, that the field of environmental management developed. The increasing incidence of
environmental reporting, the use of environmental aspects in communication and marketing,
the introduction of environmental management systems, and the development of organic
products exemplify the environmental management activities of companies. Nevertheless,
despite this flurry of activities, insight into the behavior of companies is still limited.
Unanswered, for example, are questions such as: What do companies really do to green their
business? How can the actual environmental performance of companies be assessed? And
what are the drivers for companies to green their production processes and/or products? This
study mainly focuses on the internal characteristics that can explain the differences in
companies' environmental performance. Part I of this study provides the theoretical basis, and
Part II deals with the empirical research.
Problem definition
To understand companies' actions in the field of environmental management, both academics
and practitioners began to classify these activities, in an attempt to describe the trends of how
organizations deal with environmental issues. These efforts resulted in a large number of
environmental management models. Three main problems regarding the use of environmental
management models were distinguished: their limited suitability for specific situations; their
insufficient reflection of organizational and strategic complexity; and, the difficulty of
operationalizing the models. In view of the limitations of these models to measure a
company's environmental performance, various environmental performance evaluation
systems have been developed. Our main problem was that a standardized, commonly agreed
and comprehensive environmental performance evaluation system was not available at the
start of the empirical research of this study. Another drawback was that the existing systems
provide too little insight into the internal drivers for environmental performance improvement.
\> we wanted to understand this greening of companies, more insight into these internal
drivers was necessary. Therefore, the main research question of this study was formulated as
follows:
What is the relation between intra-organizational
environmental performance?

characteristics and an

organization's

This study aimed to contribute to a better understanding of companies' environmental
performance, by means of a case study of the Dutch dairy industry. The analysis of one sector
of industry enabled a valid comparison between companies, as their external context was
relatively constant.
Research model
A research model was developed in which the possible drivers for the greening of
organizations were represented. Figure 1 shows this research model.
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Figure 1 : The research model of the study

Busines:
environment

The variables that were assumed to influence an organization's greening were divided over
three levels. The context of a company comprised, first, the general business environment
(meaning the non-natural environment), which includes the developments in the market and
the diverse stakeholders, ranging from the regulator to the consumer. Secondly, the context
comprised the corporate headquarters or the business unit. The corporate headquarters
determine an organization's strategy. Moreover, the dominance of cooperatives in the Dutch
dairy industry meant that ownership structure was also an important corporate level variable.
as a cooperative ownership structure has important distinguishing characteristics compared
with a private ownership structure. Finally, the production plant formed the third and lowest
level, and main focus of this study. At this production plant level, two general variables were
considered important: the level of centralization and the organization culture. Contrary to
existing models and systems, in our model a clear distinction is made between environmental
performance in the sense of outcome, and environmental management. Four environmental
management indicators (EMIs) were considered to be important in this study: policy &
strategy; communication; organization structure; and, management commitment. These
variables were assumed to have an intermediate role in the relation between general intraorganizational characteristics and environmental performance. On the basis of this research
model, a number of hypotheses and sub-questions regarding the relations between these
drivers or variables and a company's environmental performance were formulated, supported
by existing theories and research in the (environmental) management literature. Subsequent!}.
Part II focused on the empirical testing of this research model and the testing and answering
of, respectively, the accompanying hypotheses and sub-questions.
The case study of the Dutch dairy industry
The Dutch dairy industry was selected as a case study. At first sight, this does not seem an
obvious choice because of the relatively low environmental pollution of this sector. However,
in the field of environmental concerns this sector is very interesting because of its absolute
size, the little scientific attention for its environmental management compared with other
industry sectors, such as the chemical industry and the paper and pulp industry, and its good
reputation for a high level of joint environmental action and initiatives. Moreover, the
willingness of the entire sector to cooperate with the study was unique and also influenced
this choice.
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After a large wave of mergers and acquisitions during the last two decades, at the start of the
empirical study (mid-1998), the Dutch dairy industry comprised 16 firms, which had between
ihem 79 production plants. The sector is dominated by two major players, Friesland Coberco
Dairy Foods (FCDF) and Campina Melkunie (CM), which together control 85% of the
national market. In addition, there are some medium-sized players that are often a division of
a large food multinational, and some small players operating in a niche market, such as
organic dairy products. As the two major players are cooperatives, the Dutch dairy sector is
dominated by a cooperative ownership structure. The specific characteristics of dairy
cooperatives are: the aim of milk price maximization; the financing of investments by mainly
member capital; the member-farmer based decision-making process; and, the objective of a
guaranteed constant milk outlet. These characteristics determine dairy cooperatives' actions.
However, since the mid-1990s, dairy cooperatives have increasingly adopted private firm
characteristics, such as profit maximization and the attraction of capital by issuing market
shares.
In this study, the dairy sector was divided into three major sub-sectors based on production
processes: 'consumption milk', 'cheese', and 'powder & industrial products'. The main
players in the dairy chain are the dairy farmers, the processing industry, the retailers and the
final consumers. As a result of the internationalization and consolidation processes especially
during the last decade in both the dairy and retail sector, these sectors are now characterized
by fewer firms that are larger and, as a result, more powerful. The balance of power between
these two sectors has changed, although opinions on the outcome differ.
The Dutch dairy industry is strongly subject to international policy, such as that of the World
Trade Organization (WTO, previously GATT) but, particularly to European policy, such as
the Common Agricultural Policy (CAP) and the common dairy policy of the EU. In the
framework of the common dairy policy of the EU, a milk quota system was introduced in
1984, resulting in a largely static volume and location of milk supply in the EU and the
subsidizing of milk exports outside the EU. In 1998 the Netherlands was proportionally the
largest EU dairy exporter with a self-sufficiency rate of 175%, responsible for 26% of the
dairy exports outside the EU. In 1998-1999, a downward price pressure could be observed in
the Netherlands, as a result of various international developments, such as the financialeconomic crises in South-East Asia and the former Soviet Union, the increased competition of
dairy producers from Australia and New Zealand, and the 1999 dioxin crisis in Belgium and
the Netherlands.
Dutch dairy firms followed diverse strategies. On the one hand, for the big players, there is a
trend towards brands and differentiation, which sometimes goes hand in hand with cost
leadership. On the other hand, some smaller players follow a niche strategy to fill the gaps left
by the large processors. The production of organic dairy products is exemplary for such a
niche market. The growing market for organic dairy products has also led to interest in this
niche market on the part of major dairy firms.
Dutch environmental regulation is characterized by negotiated agreements, or covenants. For
the dairy industry, three kinds of environment-related covenants are relevant: the Packaging
Covenants; the 'Declaration of Intent: Enforcement Environmental Policy Dairy Industry';
and, the 'Multi-Year Agreement (MJA): Improvement Energy Efficiency Dairy Industry'. The
main environmental problems of the Dutch dairy industry are energy consumption,
groundwater consumption, waste water management, chlorine emissions, packaging, noise,
and food safety.
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Methodology
The methodology that was used to test the research model comprised four parts: sample
construction; data collection; construction of measures; and, the statistical analysis
(measurement) of the variables. The whole sector agreed to participate in this study. In
practice, a few companies did not participate for various reasons, such as being too small or
ceasing their dairy activities in the Netherlands. This resulted in the participation of 11 of the
16 dairy producers that were active in the Netherlands in 1998. The participating companies
have been studied at both a corporate and a plant level, by means of interviews, questionnaires
and an analysis of company documents. At corporate level, this involved the highest
environmental officer and a board member. The production plants that actually participated
were selected in consultation with the corporate environmental managers. Subsequently, the
environmental officer and the location manager were interviewed at these plants. This resulted
in over 70 interviews, spread over 26 production locations and 11 corporate or division
headquarters.
Environmental performance and management
The environmental performance indicator (EPI) and three of the four environmental
management indicators (EMIs) - EMI policy & strategy; EMI organizational structure; and.
EMI communication - were measured by means of interviews with the environmental officers
of the participating production plants. After the empirical study, more standardized
environmental performance evaluation guidelines, developed by the International
Standardization Organization (ISO 14031) and the Global Reporting Initiative (GRI), became
available. The insights that these guidelines provided were used as much as possible during
the construction of the measurement instruments.
Figure 2 shows the structure of the EPI and EMIs. Environmental operations and impact were
subdivided regarding the relevant fields. The environmental operational indicator (EOI) was
divided into four sub-indicators: EOI regulation; EOI procurement; EOI technical process &
product measures; and, EOI post-production. The environmental impact indicator (Ell) was
divided into three sub-indicators: Ell energy; Ell water; and, Ell other. Four EMIs were
discerned: EMI policy & strategy; EMI communication; EMI organization structure; and.
EMI management commitment. EMI policy & strategy was further broken down into three
categories: policy; systems; and, documents. EMI management commitment was measured on
three commitment dimensions: affective (regarding personal involvement); continuance
(regarding economic and social costs); and, forced (regarding the perceived obligation), and
was based on a survey among the environmental and plant managers of the participating
production plants.

Figure 2: Construction of the environmental performance and management indicators
Environmental performance indicator (EPI):
Environmental operational indicator (EOI):
EOI Regulation
EOI Procurement
EOI Technical process & product
measures
EOI Post-production
Environmental impact indicator (EH):
Ell Energy
Ell Water
EH Other

Environmental management indicators
(EMIs):
•
EMI Policy & strategy:
Policy
Systems
Documents
•
EMI Communication
•
EMI Organization structure
•
EMI Management commitment:
Affective
Continuance
Forced
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Except for the sub-sector 'cheese', the environmental performance in the Dutch dairy industry
showed far more variation than was initially expected. In particular, the various sub-indicators
showed large differences between individual production plants. Generally, the three subsectors ('consumption milk'; 'powder & industrial products'; and, 'cheese') all showed a
higher value for the performance related to environmental impact (Ell) than for the
performance related to environmental operations (EOI). However, the different nature of the
scales used to measure these indicators meant that a comparison of their absolute values was
not viable.
Intra-organizational characteristics
The level of centralization was measured by means of available company documents, such as
annual reports, and interviews with the location managers of the production plants. Both the
level of general centralization and 'environmental centralization' (which refers to the
hierarchical level that has the authority to make environmental decisions) were measured, as
ihey turned out not to correspond in practice. The majority of dairy production plants had a
high level of general centralization, and a lower level of environmental centralization.
Organization culture was measured on five culture dimensions: job empowerment;
interdepartmental orientation; human resource orientation; improvement orientation; and,
external orientation, by means of a questionnaire filled out by 20% of the employees of each
of the participating production plants. The organization culture of the Dutch dairy industry
showed a rather homogeneous picture at first sight. However, the analysis of the individual
sub-sectors in relation to the culture dimensions revealed a more diverse cultural picture. The
sub-sector 'powder & industrial products' had the most open culture, and 'cheese' the most
closed, with little variation between the individual cheese plants. Dutch dairy plants proved to
be strongly focused on environmental improvement.
The corporate level variables: an organization's generic strategy and ownership structure,
were measured on the basis of the interviews with the plant managers and corporate board
members. Generic strategies were measured according to the classification developed by
Porter (1980): differentiation; cost leadership; and, niche strategy. In addition, we introduced
a fourth category of a mixed differentiation/cost leadership strategy as many organizations
turned out to have such a combined strategy. Except for the sub-sector 'powder & industrial
products', a third of the production plants followed a cost leadership strategy, followed by an
almost equal division of plants over the three other strategy types.
Finally, the main trends and developments regarding the business environmental variables,
stakeholders and market developments were analyzed on the basis of a combination of
interviews with the plant managers and corporate board members, company documents and
secondary data sources.
Conclusions
The case study of the Dutch dairy industry provided a rich data set, which enabled us to
answer the main research question of this study:
What is the relation between intra-organizational
environmental performance?

characteristics and an organization 's

The results of the study showed that the 'level of centralization' was related, and
'organization culture' was not related, to an organization's environmental performance.
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However, when these intra-organizational characteristics were translated to the environmental
field, both characteristics were positively related to an organization's environmental
performance. This argues the need for an organization to be ambidextrous when
environmental management and actions are considered. In other words, in order to reach an
optimal environmental performance, organizations simultaneously need apparently
contradictory internal organizational characteristics: a high level of centralization of their
environmental affairs and an open and strong environmental culture.
The environmental management indicators (EMIs) were the other variables at the internal
organizational level. The results of the study generally showed a strong positive relation
between environmental management and environmental performance. This positive relation
was based on environmental operations rather than on environmental impact. This strong
relation did suggest that EMIs were leading indicators for environmental performance.
However, given the cross-sectional nature of this study, this could only be assumed. To
actually prove this relation, longitudinal research is necessary due to the timelag between
environmental management and an actual improvement of environmental performance.
Environmental intra-organizational characteristics are the main internal drivers for the
greening of the Dutch dairy industry. As a result of the environmental translation of the
general intra-organizational characteristics, two of the EMIs (EMI organization structure and
EMI management commitment) and the intra-organizational characteristics come to resemble
each other.
This study focused on internal organizational aspects, but also paid attention to the corporate
and business context in which the greening of organizations takes place. Although this context
falls outside the power of (the managers of) the individual production plants, it is important to
understand its relation with environmental performance. The two corporate level variables: an
organization's generic strategy and ownership structure, were both found to influence a dairy
organization's environmental performance. The results of the study showed a clearly lower
environmental performance for dairy plants with a differentiation strategy than for plants with
a cost leadership, a mixed or a niche strategy. The main cause for this lower environmental
performance was the nature of the production processes inherent to a differentiation strategy,
as differentiation generally leads to smaller batches and a more intensive use of resources.
In addition, the study showed that a private ownership structure seems to benefit an
organization's environmental performance more than a traditional cooperative or
'owner/manager' ownership structure. However, 'changing cooperatives' - coopérâmes
which increasingly resemble private firms - characteristic for the Dutch dairy industry
nowadays, did not show a different relation with environmental performance compared with
private dairy firms. In the changing cooperative, it is exactly those characteristics that might
frustrate an organization's environmental performance that have changed in the direction of
private firm characteristics.
At the business environment level, the study distinguished two variables: stakeholders and
market developments, which proved to be very much interconnected in practice:
developments in the market result in a certain balance of power between the diverse
stakeholders and the dairy producers. In the case of the Dutch dairy industry the main
stakeholders influencing an organization's environmental performance, turned out to be the
regulator, the dairy farmers, the retailers, the consumers, the competitors and the local
communities. Clear developments and trends regarding the influence of the stakeholders on
dairy producers' environmental performance could be discerned. However, it was not possible
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:o ambiguously determine the total effect of these influences, because of the complexity of the
.phere of influence. A multitude of different forces can benefit and frustrate an organization's
environmental performance. The total environmental effect of such developments was hard to
determine.
Implications of the study
The main discrepancy between the assumptions on which the initial research model was based
and the results of the empirical study concerned the role of the intra-organizational
characteristics. Contrary to the assumptions of the initial research model, the case of the
: Dutch dairy industry showed a positive relation only between environmental performance and
intra-organizational characteristics when these characteristics were translated from the general
10 the environmental level. This suggests that the intra-organizational characteristics closely
resemble some of the environmental management indicators (EMIs). Therefore, as shown in
figure 3, general intra-organizational characteristics deserve to have a separate place in the
research model, as they serve as a condition under which the greening of organizations takes
place.
Figure 3: The greening of organizations

environment

This leads to the exclusive position of EMIs to actually influence an organization's
environmental performance. The EMIs can be seen as a tool kit for managers, filled with four
instruments: policy & strategy; communication; organization structure; and, management
commitment, between which they have to find the right balance in order to reach the optimal
environmental performance. This tool kit should give a manager, who observes no, or
insufficient, improvement in the organization's environmental performance, the insight into
how the situation might be changed. The optimal balance will vary for each individual
organization. The other independent variables at the internal and contextual level provide the
framework in which, and the preconditions under which, managers can use these tools.
Understanding the relation between these variables and environmental performance provides
managers with useful information about the scope of their playing field. Policymakers can
also use such knowledge to achieve the right balance between their policy instruments in
order to support the greening of industry.
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Finally, the model is expected to be applicable to an industry-wide and an international
situation, provided that sector- and country-specific interpretations are developed. In this way,
the main idea of the model, i.e. using environmental management as an instrument to steer the
greening of an organization within its internal and contextual boundaries, will hold for both an
industry-wide and an international situation.

SAMENVATTING
De aandacht voor milieumanagement is sinds de jaren tachtig aanzienlijk toegenomen.
Hoewel bedrijven milieuaspecten al in de jaren vijftig erkenden, met name door het treffen
van technische maatregelen, was er tot eind jaren tachtig weinig wetenschappelijke
belangstelling voor het bestuderen van dit milieugedrag. Pas toen het nemen van technische
maatregelen in verband werd gebracht met de economische gevolgen ontstond het vakgebied
\an milieumanagement. Milieuverslaglegging, milieumarketing en -communicatie, de
invoering van biologische producten en milieuzorgsystemen, zijn voorbeelden van
milieumanagementactiviteiten. Ondanks de toegenomen wetenschappelijke interesse is het
inzicht in het gedrag van bedrijven nog steeds beperkt. Onbeantwoord zijn bijvoorbeeld de
volgende vragen: Wat doen bedrijven nu daadwerkelijk om 'groener' te worden? Hoe kan hun
milieuprestatie worden vastgesteld? En wat zijn de drijfveren voor bedrijven om hun
productieprocessen en producten op milieugebied te verbeteren? Dit onderzoek richt zich
voornamelijk op de interne organisatiekenmerken die verschillen in milieuprestatie tussen
bedrijven kunnen verklaren. Deel I van dit boek bevat de theoretische basis, deel II de
empirische studie.
Probleemdefinitie
Om het milieuhandelen van bedrijven te begrijpen, zijn zowel wetenschappers als
praktijkmensen deze activiteiten gaan classificeren teneinde trends in de omgang van
bedrijven met milieuaspecten in kaart te brengen. Dit resulteerde in de ontwikkeling van een
groot aantal milieumanagementmodellen, die echter een duidelijk nadeel hadden. Zij waren
weinig geschikt voor concrete toepassing in de praktijk, vanwege hun algemeenheid en omdat
ze nauwelijks rekening hielden met de complexiteit van organisaties en hun strategie. Voor de
evaluatie van de milieuprestatie van ondernemingen zijn systemen ontwikkeld die meer recht
willen doen aan de veelzijdigheid van milieumanagement. Het probleem hierbij was echter
het ontbreken van een gestandaardiseerd, algemeen aanvaard en volledig systeem. Pas in de
afgelopen jaren, nadat het empirische deel van dit onderzoek was begonnen, beginnen de
contouren van een dergelijk systeem te ontstaan. Desondanks geldt ook hiervoor dat ze weinig
inzicht verschaffen in de interne drijfveren voor verbetering van de milieuprestatie van
bedrijven. Om 'vergroening' van bedrijven te kunnen begrijpen, is er juist meer inzicht in
deze interne redenen nodig. Daarom is de volgende centrale onderzoeksvraag geformuleerd:
Wat is de relatie tussen interne organisatiekenmerken en de milieuprestatie van een
bedrijf?
Dit onderzoek heeft tot doel om bij te dragen aan een beter begrip van de milieuprestatie van
bedrijven, waarbij de Nederlandse zuivelindustrie als uitgewerkt voorbeeld fungeert. Het
bestuderen van één sector vergemakkelijkt een onderlinge vergelijking, aangezien een aantal
aspecten (waaronder de bedrijfsomgeving en het soort milieuproblemen) min of meer
constant worden gehouden.
Het onderzoeksmodel
Allereerst is een onderzoeksmodel ontwikkeld, waarin de mogelijke drijfveren voor het
vergroenen van bedrijven naar voren komen. Figuur 1 toont dit model. De milieuprestatie van
een bedrijf wordt beïnvloed door variabelen op drie niveaus: de fabriek (productielocatie), het
bedrijf (concern), en de bedrijfsomgeving. Onder de bedrijfsomgeving vallen
marktontwikkelingen en diverse 'stakeholders' (belanghebbenden van het bedrijf), variërend
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Figuur 1: Het onderzoeksmodel

Bedrijfs
omgeving

van de wetgever tot de consument. Onder het tweede niveau, het concernniveau, valt de
concernstrategie die het hoofdkantoor voor de diverse bedrijfsonderdelen bepaalt. Het feit dat
de Nederlandse zuivelindustrie gedomineerd wordt door coöperaties, betekent bovendien dat
de eigendomsstructuur ook een belangrijke concernvariabele is. Een coöperatieve
eigendomsstructuur onderscheidt zich namelijk duidelijk van een vennootschapsstructuur,
hetgeen gevolgen heeft voor het functioneren van een bedrijf. De productielocatie of de
fabriek vormt ten slotte het derde niveau en is tevens het belangrijkste niveau voor dit
onderzoek.
Op het niveau van de productielocatie zijn twee variabelen van belang: de mate van
centralisatie en de organisatiecultuur. In tegenstelling tot bestaande modellen en systemen, is
in dit onderzoek een duidelijk onderscheid gemaakt tussen milieuprestatie en
milieumanagement. Er worden vier milieumanagementindicatoren ('environmental
management indicators', EMI's) onderscheiden: beleid & strategie, communicatie,
organisatiestructuur en de betrokkenheid van het management ('commitment'). Deze aspecten
worden verondersteld een 'intermediaire' rol te vervullen in de relatie tussen de algemene
interne organisatiekenmerken en de milieuprestatie (zie figuur 1).
Op grond van het onderzoeksmodel en de bestaande literatuur op het terrein van de
bedrijfskunde, de organisatieleer en milieumanagement, zijn vervolgens hypothesen en
onderzoeksvragen geformuleerd over de relatie tussen deze variabelen en de milieuprestatie
van bedrijven. In het empirisch deel van het onderzoek, dat plaatsvond in de Nederlandse
zuivelindustrie, zijn de hypothesen en onderzoeksvragen respectievelijk getest en beantwoord.
De Nederlandse zuivelindustrie
De Nederlandse zuivelindustrie is gekozen om het onderzoeksmodel in de praktijk te testen.
Op het eerste gezicht lijkt dit geen voor de hand liggende keuze vanwege het relatief lage
vervuilingsniveau. Toch is deze sector juist heel interessant op milieugebied. De absolute
omvang van de zuivelindustrie is namelijk erg groot, wat ook de milieueffecten in absolute
zin aanzienlijk maakt. Daarnaast is er tot nu toe nog maar weinig wetenschappelijke aandacht
besteed aan milieumanagement in deze sector in vergelijking met andere bedrijfstakken zoals
de chemie en de papierindustrie. Verder staat de zuivelindustrie bekend om de talrijke
gemeenschappelijke milieu-initiatieven. Ten slotte was het bij deze keuze van belang dat de
hele sector bereid was om mee te werken aan dit onderzoek.
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Na een grote golf van fusies en overnames in de laatste 20 jaar, telde de Nederlandse
zuivelindustrie aan het begin van deze empirische studie (midden 1998) 16 bedrijven, die
amen 79 productielocaties hadden. De sector wordt gedomineerd door twee grote
coöperaties, Friesland Coberco Dairy Foods (FCDF) en Campina Melkunie (CM), die samen
85% van de Nederlandse markt in handen hebben. Daarnaast zijn er een aantal middelgrote
bedrijven die in de meeste gevallen deel uitmaken van een groot voedingsmiddelenconcern.
Ten slotte kent de sector een aantal kleine bedrijven die opereren in een 'niche'markt, zoals
de markt voor biologische zuivel. De Nederlandse zuivelindustrie wordt gedomineerd door
een coöperatieve eigendomsstructuur. Het handelen van zuivelcoöperaties wordt bepaald door
een aantal specifieke kenmerken, die als volgt kunnen worden samengevat: het doel van
melkprijsmaximalisatie, de financiering van investeringen met voornamelijk ledenkapitaal,
een beslissingsproces gebaseerd op de leden-boeren en de doelstelling van een gegarandeerde
constante melkafname. Sinds het midden van de jaren negentig nemen zuivelcoöperaties
echter steeds meer de eigenschappen van vennootschappen over, zoals winstmaximalisatie en
het verwerven van kapitaal door middel van aandelenemissies.
In dit onderzoek is de zuivelsector op basis van het productieproces verdeeld in drie grote
deelsectoren: 'consumptiemelk', 'kaas', en 'poeder & industriële producten'. De belangrijkste
schakels in de zuivelketen zijn de melkveehouders, de verwerkende industrie (de
mivelproducenten), de detailhandel en de consumenten. Sinds het begin van de jaren negentig
hebben de zuivel- en detailhandelssector een sterk internationaliserings- en consolidatieproces
doorgemaakt. Dit leidde tot een kleiner aantal, grotere en daardoor machtiger bedrijven. Dit
heeft ook geleid tot een verandering in de machtsverhouding tussen de zuivelproducenten en
de detailhandel, hoewel de meningen over de uitkomst hiervan uiteenlopen.
De Nederlandse zuivelindustrie is in sterke mate onderworpen aan internationaal beleid, zoals
dat van de Wereldhandelsorganisatie (WTO/GATT), en met name het gemeenschappelijk
Europees landbouwbeleid: de 'Common Agricultural Policy' en het zuivelbeleid van de EU.
In het kader van het zuivelbeleid van de EU is in 1984 een melkquota-systeem opgezet. Dit
had tot gevolg dat de hoeveelheid en locatie van het EU-melkaanbod grotendeels gelijk bleef
ende melkexport vanuit de EU gesubsidieerd werd. In 1998-1999 daalde de zuivelprijzen in
Nederland als gevolg van internationale ontwikkelingen zoals de financieel-economische
crises in Zuidoost-Azië en de voormalige Sovjetunie, de toegenomen concurrentie van
zuivelproducenten uit Australië en Nieuw-Zeeland, en de dioxinecrisis in België en
Nederland.
Nederlandse zuivelbedrijven reageerden verschillend op deze ontwikkelingen. Enerzijds
besteden de grote bedrijven steeds meer aandacht aan merkproducten ('branding') en
differentiatie van hun assortiment. Deze differentiatiestrategie gaat vaak samen met aandacht
voor kostenvermindering, een kostleiderschapstrategie. Anderzijds maken sommige kleinere
bedrijven gebruik van de mogelijkheden die de grote spelers hebben laten liggen; zij volgen
een zogenaamde 'niche'strategie. Het produceren van biologische zuivel is hiervan een
voorbeeld. De sterke groei van deze biologische zuivel heeft bovendien geleid tot de interesse
\ande grote zuivelproducenten in deze 'niche'markt.
Het Nederlandse milieubeleid wordt gekenmerkt door zelfregulering in de vorm van
convenanten. Voor de Nederlandse zuivelindustrie zijn drie soorten milieuconvenanten
relevant: de Verpakkingsconvenanten, de 'Intentieverklaring Uitvoering Milieubeleid
Zuivelindustrie' en de 'Meerjarenafspraak (MJA) Verbetering Energie Efficiency
Zuivelindustrie'. De belangrijkste milieuproblemen van de Nederlandse zuivelindustrie zijn
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energiegebruik, grondwatergebruik, afvalwatermanagement, chlooremissies, verpakkingen.
lawaai en voedselveiligheid.
Methodologie
Na het in kaart brengen van de algemene ontwikkelingen en stand van zaken in de
zuivelindustrie, zijn de steekproef bepaald, de data verzameld en het meetinstrument
ontworpen, om vervolgens de variabelen uit het onderzoeksmodel concreet te kunnen meten
(statistische analyse). Deze vier stappen vormen samen de methodologie van het onderzoek.
Via de branche-organisatie NZO heeft de hele sector ingestemd deel te willen nemen aan het
onderzoek. In de praktijk deden enkele bedrijven echter niet mee vanwege de te kleine
omvang van het bedrijf, of het beëindigen van de zuivelactiviteiten in Nederland. Dit
resulteerde in de deelname van 11 van de 16 zuivelproducenten die in Nederland in 1998
actief waren. De desbetreffende bedrijven zijn bestudeerd op zowel concern- als
fabrieksniveau, door middel van interviews, schriftelijke vragenlijsten en een analyse van
bedrijfsdocumenten. Op het concernniveau zijn de hoogste milieuverantwoordelijke en een
directielid geïnterviewd. In samenspraak met de concernmilieumanagers zijn de
productielocaties geselecteerd die deelnamen aan het onderzoek. Vervolgens zijn de
milieumanagers en locatiemanagers (fabrieksdirecteuren) van deze productielocaties
geïnterviewd. Deze aanpak leidde tot meer dan 70 interviews verspreid over 26
productielocaties en 11 divisie- of concernhoofdkantoren.
Milieuprestatie en milieumanagement
De data om uiteindelijk de milieuprestatie-indicator ('environmental performance indicator',
EPI) en drie van de vier milieumanagementindicatoren (beleid & strategie,
organisatiestructuur, en communicatie) te meten, zijn verzameld door middel van interviews
met de milieumanagers van de deelnemende productiebedrijven. Pas nadat dit empirisch
onderzoek was uitgevoerd, zijn meer gestandaardiseerde richtlijnen voor het evalueren van de
milieuprestatie beschikbaar gekomen. Zowel de 'International Standardization Organization'
(ISO 14031) als het 'Global Reporting Initiative' (GRI) heeft richtlijnen ontwikkeld die
inmiddels internationaal worden gebruikt. De inzichten uit deze richtlijnen zijn echter zoveel
mogelijk gebruikt in het uiteindelijke meetinstrument dat in dit boek wordt gepresenteerd.
Figuur 2 laat de opbouw van de milieuprestatie (EPI) en -managementindicatoren (EMIs)
zien. De milieuprestatie-indicator bestaat uit twee belangrijke deelindicatoren, ten aanzien van
het milieuhandelen ('operations') en de milieu-impact, die vervolgens zijn opgedeeld op basis
van hun relevante onderdelen. De indicator voor het milieuhandelen (EOI, 'environmental
operational indicator') is gesplitst in vier deelindicatoren op het gebied van regulering.
inkoop, technische proces- en productmaatregelen, en de gebruiks- en afvalfase. De milieuimpactindicator (Ell, 'environmental impact indicator') is gesplitst in drie deelindicatoren, op
het gebied van energie, water, en 'overig'. Verder worden er vier milieumanagementindicatoren (EMIs) onderscheiden, op het terrein van beleid & strategie, communicatie,
organisatiestructuur, en management commitment. De deelindicator 'beleid & strategie is
verdeeld in de drie categorieën 'beleid', 'systemen' en 'documentatie'. De deelindicator
'management commitment' is ten slotte gemeten aan de hand van drie dimensies van
commitment: 'affectief (persoonlijke betrokkenheid), 'continuïteit' (economische en sociale
kosten) en 'gedwongen' (de gepercipieerde verplichting). Het meten van 'management
commitment' was gebaseerd op een onderzoek onder de milieu- en locatiemanagers van de
deelnemende productiebedrijven.
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Figuur 2: De structuur van de milieuperformance- en managementindicatoren

Milieuprestatie-indicator (EPI):
• Milieu-operations indicator (EOI):
EOI Regulering
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EOI Technische proces- en
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•
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Milieumanagementindicatoren (EMIs):
• EMI Beleid & strategie:
Beleid
Systemen
Documentatie
•
EMI Communicatie
•
EMI Organisatiestructuur
•
EMI Management commitment:
Affectief
Continuïteit
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Met uitzondering van de deelsector 'kaas', toont de milieuprestatie van de Nederlandse
zuivelindustrie veel meer variatie dan aanvankelijk werd verwacht. De individuele
productielocaties scoren met name verschillend op de diverse deelindicatoren. Over het
algemeen vertonen alle drie de deelsectoren een hogere waarde voor de prestatie ten aanzien
van milieu-impact (Ell) dan voor de prestatie op het gebied van het milieuhandelen (EOI). De
verschillende aard van de schalen waarop deze indicatoren gemeten zijn, maakt een
vergelijking van hun absolute waarden echter onmogelijk.
Interne organisatiekenmerken
Het eerste interne organisatiekenmerk (zie figuur 1), de mate van centralisatie, is gemeten op
basis van beschikbare bedrijfsdocumenten zoals jaarverslagen, en interviews met de
locatiemanagers van de fabrieken. Zowel de mate van algemene centralisatie als
'milieucentralisatie' (dat verwijst naar het hiërarchisch niveau dat de bevoegdheid heeft om
milieubeslissingen te nemen) zijn gemeten, omdat zij samen blijken te hangen. De
meerderheid van de zuivelfabrieken is in het algemeen sterk gecentraliseerd en minder sterk
gecentraliseerd met betrekking tot milieuzaken.
Het tweede interne organisatiekenmerk, organisatiecultuur, bestaat uit vijf cultuurdimensies:
autonomie van het werk, gerichtheid op samenwerking tussen de afdelingen,
personeelsgerichtheid, verbeteringsgerichtheid, en externe gerichtheid. Deze variabelen zijn
gemeten door middel van een vragenlijst die door 20% van de werknemers van elk van de
deelnemende productielocaties is ingevuld. Op het eerste gezicht vertoont de
organisatiecultuur van de Nederlandse zuivelindustrie een redelijk homogeen beeld. De
analyse van de individuele deelsectoren op de cultuurdimensies laat echter een meer divers
beeld zien. De deelsector 'poeder & industriële producten' heeft de meest open cultuur en
'kaas' de meest gesloten, met bovendien weinig variatie tussen de individuele kaasbedrijven.
Daarnaast blijken Nederlandse zuivelbedrijven sterk gericht te zijn op verbetering in het
algemeen en op milieuverbetering in het bijzonder.
De variabelen op concernniveau, de concernstrategie en eigendomsstructuur van een
organisatie, zijn gemeten op basis van interviews met de locatiemanagers en
concerndirectieleden. Concernstrategieën voor de diverse bedrijfsonderdelen zijn gemeten op
basis van de door Porter (1980) ontwikkelde classificatie van strategieën: differentiatie,
tostleiderschap, en niche. Daarnaast is een vierde, gemengde, strategie van een combinatie
an differentiatie en kostleiderschap geïntroduceerd, omdat veel bedrijven in de praktijk zo'n
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gecombineerde strategie volgen. Met uitzondering van de deelsector 'poeder & industriële
producten', bleek eenderde van de productiebedrijven een kostleiderschapstrategie te volgen.
De andere drie strategietypen waren gelijk verdeeld over de overige bedrijven.
Conclusies
Op basis van de verzamelde gegevens wordt het mogelijk de centrale onderzoeksvraag van
deze studie te beantwoorden:
Wat is de relatie tussen interne organisatiekenmerken en de milieuprestatie van een
bedrijf?
De resultaten van de studie laten zien dat de mate van centralisatie wel, en de
organisatiecultuur niet samenhangt met de milieuprestatie van een bedrijf. Wanneer deze
interne organisatiekenmerken echter worden vertaald naar milieu, blijken beide kenmerken
positief samen te hangen met de milieuprestatie van een bedrijf. Deze conclusie pleit ervoor ;
dat een bedrijf tegelijkertijd ogenschijnlijk tegenstrijdige interne organisatiekenmerken nodig
heeft om een optimale milieuprestatie te bereiken; namelijk een hoge mate van centralisatie
van milieuzaken en een open en sterke milieucultuur. Dit verschijnsel wordt 'ambidextrous'
genoemd in de organisatietheorie.
Naast de interne variabelen 'mate van centralisatie' en 'organisatiecultuur', beïnvloeden ook
de milieumanagementindicatoren de milieuprestatie van bedrijven. De resultaten van de
studie laten een sterke positieve relatie zien tussen milieumanagement en milieuprestatie.
Deze positieve relatie is meer gebaseerd op de prestatie op het gebied van milieuhandelen
(milieu-'operations') dan milieu-impact. Dit suggereert dat milieumanagementindicatoren
'leading indicators' (voorspellende indicatoren) zijn voor milieuprestatie. Omdat dit
onderzoek een momentopname geeft van de milieuprestatie van de deelnemende bedrijven,
kan deze rol slechts worden verondersteld. Om de relatie daadwerkelijk te bewijzen is
longitudinaal onderzoek (onderzoek dat op meerdere momenten in de tijd meet) vereist.
vanwege het tijdsverschil tussen milieumanagement en een daadwerkelijke verbetering van de
milieuprestatie. De conclusie is dat milieugerelateerde organisatiekenmerken de belangrijkste
drijfveren zijn voor de 'vergroening' van de Nederlandse zuivelindustrie. Als gevolg van deze
milieuvertaling van de algemene interne organisatiekenmerken komen deze kenmerken steeds
meer overeen met twee van de milieumanagementindicatoren ('organisatiestructuur' en
'management commitment').
Naast de centrale aandacht in dit onderzoek voor de interne organisatie op
productielocatieniveau, komen ook het bedrijf (concern) en de bedrijfsomgeving waarbinnen
de 'vergroening' van organisaties plaatsvindt, aan de orde. Hoewel het concernhoofdkantoor
en de bedrijfsomgeving buiten de controle van de (managers van) individuele
productielocaties vallen, is het belangrijk om de samenhang hiervan met milieuprestatie te
begrijpen. De twee variabelen op concernniveau, de 'concernstrategie' en
'eigendomsstructuur' van een bedrijf, blijken beiden invloed te hebben op de milieuprestatie
van een zuivelproductiebedrijf. Zuivelfabrieken die een differentiatiestrategie volgen hebben
een duidelijk lagere milieuprestatie dan fabrieken met een gemengde, een kostleiderschap-, of
een nichestrategie. De belangrijkste oorzaak voor deze lagere milieuprestatie is de aard van de
productieprocessen bij deze differentiatiestrategie. Differentiatie leidt over het algemeen
namelijk tot kleinere 'batches' (een groep producten die tegelijkertijd wordt geproduceerd) en
daardoor tot een intensiever gebruik van onder andere energie, water en grondstoffen.
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Daarnaast komt een vennootschapsstructuur de milieuprestatie van een bedrijf ten goede,
meer dan een traditionele coöperatieve of 'eigenaar/manager' eigendomsstructuur. De
•veranderende coöperaties' - coöperaties die in toenemende mate lijken op vennootschappen
en kenmerkend zijn voor de huidige Nederlandse zuivelindustrie - laten echter geen
afwijkende relatie met milieuprestatie zien in vergelijking met vennootschappen. In de
•veranderende coöperatie' zijn juist de kenmerken die de milieuprestatie van een bedrijf
belemmeren, veranderd in de richting van vennootschappen.
Op het niveau van de bedrijfsomgeving zijn in deze studie twee variabelen onderscheiden,
'stakeholders' en 'marktontwikkelingen'. In praktijk zijn deze sterk met elkaar verweven.
Ontwikkelingen in de markt leiden namelijk tot een bepaalde machtsverhouding tussen de
verschillende stakeholders en de zuivelproducenten. De belangrijkste stakeholders die de
milieuprestatie van Nederlandse zuivelbedrijven beïnvloeden zijn de wetgever, de
melkveehouders, de retailers, de consumenten, de concurrenten en de omwonenden. De
invloed van stakeholders op de milieuprestatie van zuivelproducenten vertoont duidelijke
ontwikkelingen en trends. Vanwege de complexiteit van het krachtenveld, is het echter niet
mogelijk om het totale effect van deze invloeden te bepalen. Een veelheid aan krachten kan de
milteuprestatie van bedrijven zowel bevorderen als belemmeren, waardoor het totale
milieueffect van deze ontwikkelingen moeilijk te bepalen is.
Implicaties van het onderzoek
Het belangrijkste verschil tussen de veronderstellingen waarop het oorspronkelijk
onderzoeksmodel is gebaseerd en de resultaten van het empirisch onderzoek, betreft de rol
van de interne organisatiekenmerken. In tegenstelling tot de veronderstellingen van het
oorspronkelijke onderzoeksmodel, laat de Nederlandse zuivelindustrie een positieve relatie
zien tussen milieuprestatie en interne organisatiekenmerken, wanneer deze kenmerken
worden vertaald van het algemene naar het milieuniveau. Dit duidt op een sterke
overeenkomst
tussen
interne
organisatiekenmerken
en
sommige
milieumanagementindicatoren. Daarom verdienen de algemene interne organisatiekenmerken
een aparte plaats in het onderzoeksmodel, zoals weergegeven in figuur 3. Zij fungeren als de
voorwaarden waaronder de 'vergroening' van organisaties plaats kan vinden.

Figuur 3: De vergroening van bedrijven
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Hieruit volgt dat milieumanagementindicatoren de belangrijkste factoren zijn die de
milieuprestatie van een bedrijf beïnvloeden. De milieumanagementindicatoren kunnen
worden gezien als een 'toolkit' voor managers, gevuld met vier instrumenten: milieustrategie
& beleid, milieucommunicatie, de inbedding van milieu in de organisatiestructuur, en
management commitment ten aanzien van milieu. Managers moeten tussen deze instrumenten
de juiste balans vinden om een optimale milieuprestatie te bereiken. Deze 'toolkit' moet een
manager, die geen of onvoldoende verbetering in de milieuprestatie van zijn of haar
organisatie waarneemt, inzicht geven in hoe de situatie veranderd kan worden. De optimale
balans zal voor elke individuele organisatie anders zijn. De overige onafhankelijke variabelen,
op het niveau van de fabriek, het concern en de bedrijfsomgeving, verschaffen het kader
waarbinnen, en de voorwaarden waaronder, managers de instrumenten kunnen gebruiken. Het
begrijpen van de relatie tussen deze variabelen en de milieuprestatie, voorziet managers van
nuttige informatie over het bereik van hun eigen speelveld. Ook beleidsmakers kunnen dit
begrip van de 'vergroening' van bedrijven gebruiken om de juiste balans te vinden tussen hun
beleidsinstrumenten en daarmee het vergroeningsproces te ondersteunen.
Dit model, dat in deze studie getest is voor een specifieke sector, is ook toepasbaar in een
industrie-brede en internationale situatie. Voor het meten van milieuprestatie moeten dan wel
specifieke in- en aanvullingen worden ontwikkeld voor andere sectoren en landen. Op deze
manier heeft het model bredere relevatie.
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Recent oil spills off the European coast and the Galapagos Islands, and European food crises,
relating to BSE, foot-and-mouth disease and dioxins, have revived concerns over the environmental and social implications of production and consumption. Although these issues have
received attention since the 1980s, recurrent incidents have dramatically increased stakeholder
and managerial interest in the more exact assessment of company activities. This has included
the measurement and verification of reported behavior, and consumer demands for eco-labelled, responsible products. Nevertheless, insight into how and why companies perform as they
do is still limited.
• How can we measure environmental performance?
• What are the drivers for the greening of business?
• What is the role of culture, management commitment, strategy and structure?
• How can managers improve companies' environmental performance?
The Greening of Business develops an instrument to evaluate environmental management and
performance, and applies this to the Dutch dairy industry. The book is of great scientific and
practical value, offering insights to understand and improve environmental performance.
Anniek Mauser, an economist by training, has been working at the Institute for Environmental
Management (WIMM), in the Faculty of Economics of the University of Amsterdam, since
1995. She has been involved in research and teaching in environmental management, performance and marketing.
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