
LICENTIATE T H E S I S

Luleå University of  Technology
Department of Business Administration and Social Sciences 

Division of Quality & Environmental Management

:|: -|: -  -- ⁄ -- 

:

Environmental Effects and 
Organizational Experiences of 

Environmental Management Systems

Elisabeth Schylander



 
 

 
Licentiate Thesis No. 25 

 
Division of Quality and Environmental Management  

 

 
 
 
 
 

Environmental Effects and 
Organizational Experiences of 

Environmental Management Systems 
 
 
 

ELISABETH SCHYLANDER 
 
 
 
 
 
 
 
 
 
 
 

Luleå University of Technology 
Department of Business Administration and Social Sciences  

Division of Quality and Environmental Management



 

 

 
 
 
 
 
 



 

 

    
    
    
    

 
 
 
 

”Det hindrar oss inte att agera som om 
hela världens öde vilade på våra axlar 

Med den inställningen bör varje människa 
ta sitt ansvar 

att lämna en värld som är lite bättre 
än den var när vi anlände till den.” 

Stefan Einhorn 
 
 



 

 



 

 -i-

ACKNOWLEDGEMENTS 
The research presented in this thesis has been carried out at the Division of 
Quality & Environmental Management, Luleå University of Technology. I 
would like to thank all the people that have contributed either directly or 
indirectly to this thesis. 
 
First, I would like to thank my supervisor, adjunct Professor Jan-Ola Burman, 
for all his support and confidence in me, but also for being the person he is. I 
cannot imagine a better mentor, both professionally and personally. Moreover, I 
would like to thank my assistant supervisor, Rickard Garvare, for all his 
valuable comments, especially the methodological ones, but also because he has 
taught me to write what I mean and mean what I write. I am also very grateful to 
Professor Bengt Klefsjö for always taking time, but also for being curious about 
my work. Special thanks are due to all colleagues at the Division of Quality & 
Environmental Management for their helpful comments, support and amusing 
spare time during the completion of this thesis. In a number of seminars, they 
have given me valuable research insights and helped me improve my scientific 
writing. Without their support it would have been so much more complicated to 
write this thesis. Thanks to all of you who helped me. Furthermore, I would like 
to thank Mark Wilcox, who helped me to improve my English. 
 
The financial support for this thesis is gratefully acknowledged. It has been 
provided by Objective Structural Funds for Northern Norrland, the County 
Administrative Board of Norrbotten and a research grant from Luleå University 
of Technology. I would also like to thank CF Environmental Fund who made it 
possible for me to stay in Austria during the four-month project in Vienna. 
Additionally, financial support was provided by Wallenbergsstiftelsen 
“Jubileumsanslaget”, which enabled me to attend and present my research at the 
conference “Corporate Social Responsibility and Environmental Management” 
in Nottingham.  
 
On a personal level, I would like to thank André Martinuzzi, Ursula Kopp, 
Astrid Konrad and Alessia Schirinzi at Vienna University of Economics and 
Business Administration for giving me insight into the Austrian culture and 
language, which made my stay in Vienna very valuable. Many thanks to all my 
friends in Luleå and all my friends around Sweden for being a source of 
encouragement. Special thanks to my family; my mother Eva, my father Göran 
and my sister Maria for always supporting and believing in me. I am also 
fortunate to have found the contemplative state achieved when running, which 
has helped me to solve a lot of research problems over the course of many 



 

 -ii-

kilometres. And most importantly, I wish to thank my Henrik – for love, endless 
support and belief in me, for all the joy and adventure we share, but also for 
answering my questions in the middle of the night. You are my soul mate and I 
look forward to starting our new life together in Stockholm. 
 
 
Elisabeth Schylander 
 
Luleå, August 2004 

 



 

 -iii-

ABSTRACT 
The global environmental impacts of industrial activities e.g., depletion of the 
ozone layer and global warming, have come to be growing worldwide concerns. 
Similarly, catastrophic accidents have raised global worries regarding industries’ 
impact on the environment and generated a global interest in preventing 
pollution. These conditions and accidents have, among other things, motivated 
and accelerated the use of Environmental Managements Systems (EMS) in order 
to prevent the pollution caused by organizations. However, the views about 
whether EMS is an efficient tool or not for pollution prevention and 
improvement of environmental performance of organizations still differ.  
 
The purpose of this thesis is to explore and describe environmental effects and 
organizational experiences of working with EMS in order to generate knowledge 
about the contributions of EMS implementations. Different sources of data 
collection methodologies have been used, i.e., literature review of existing 
evaluations of EMS, interviews with EMS experts, a national questionnaire 
survey and a case study.  
 
The main conclusion of the thesis, which is in agreement with earlier published 
results, is that the establishment of international standards for EMS has led, 
during the relatively short time since their introduction, to important 
environmental improvements of organizations. The strongest environmental 
effects can be found in fields where environmental improvements and cost- 
savings go hand in hand, i.e., waste, recycling and energy. It has been found that 
the most important indirect environmental contribution of EMS is that it raises 
the awareness of environmental issues. The results presented in this thesis do not 
support the hypothesis that EMS generally influences product development 
activities or transports. The results also show that EMS fulfils many of the 
expectations within important implementation motives regarding legal 
compliance, improvement of environmental performance and systemization of 
environmental activities. It does not however, fulfil the expectations regarding 
image and cost reduction potentials. However, some improvements of the work 
with EMS have to be made before EMS can be seen as a tool that not only leads 
to environmental improvements but also promotes environmental sustainability. 
Indications were found that organizations sometimes establish environmental 
targets that are not earlier defined to have significant environmental impacts. 
Therefore, there is a need to examine more closely the ways in which 
organizations establish environmental targets. 
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SWEDISH ABSTRACT  
Den globala miljöpåverkan av industriell verksamhet, t ex uttunning av 
ozonskiktet och global uppvärmning, har kommit att bli en angelägenhet för hela 
världen. Miljökatastrofer har på liknande sätt väckt oro med avseende på 
industrins miljöpåverkan och skapat ett globalt intresse att förebygga 
föroreningar och utsläpp. Detta har bland annat även motiverat och påskyndat 
användningen av Miljöledningssystem (MLS) för att på så sätt arbeta 
systematiskt med att förebygga föroreningar. Synen på effektiviteten av MLS 
som ett verktyg för att förebygga företags föroreningar varierar dock. 
 
Syftet med den här avhandlingen är att undersöka och beskriva miljöeffekter och 
företags erfarenheter av att arbeta med MLS för att på så sätt bidra till en ökad 
kunskap om vad en implementering av ett MLS bidrar till. Olika 
datainsamlingsmetoder har använts, dvs. en litteraturundersökning av 
existerande utvärderingar av MLS, intervjuer med experter inom MLS, en 
nationell enkätstudie samt en fallstudie. 
 
Huvudslutsatserna i den här avhandlingen, som även överensstämmer med 
tidigare publicerad forskning, är att ett införande av internationella standarder 
för miljöledning har lett till viktiga miljöförbättringar inom företag, trots den 
relativt korta tiden de har funnits på marknaden. De största miljöeffekterna kan 
man hitta inom områden där miljöförbättringar och kostnadsbesparingar går 
hand i hand, t ex inom avfall, återvinning och energi. Det visade sig även att det 
viktigaste indirekta bidraget av ett MLS är en ökad medvetenhet av 
miljörelaterade frågor. Resultaten som presenteras i den här avhandlingen 
stödjer dock inte antagandet om att MLS påverkar produktutveckling och 
transportrelaterade aktiviteter i någon större utsträckning. Resultaten visar också 
att MLS uppfyller många av förväntningarna bakom viktiga drivkrafter till att 
implementera MLS, t ex medvetenhet om gällande lagar och andra krav, 
förbättring av miljöprestanda och systematisering av miljöarbete. Ett MLS 
uppfyller dock inte förväntningar som finns gällande image och överblick över 
områden som kan ge kostnadsbesparingar. Vissa förbättringar i arbetet med 
MLS behöver dock göras innan MLS kan ses som ett verktyg som inte bara 
leder till miljöförbättringar utan även till miljömässig uthållig utveckling. 
Resultaten som presenteras i den här avhandlingen indikerar att företag ibland 
upprättar miljömål som inte är definierade att ha en betydande miljöpåverkan. 
Det finns därför ett behov av att ytterligare undersöka på vilket sätt företag 
upprättar miljömål.         
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LIST OF ABBREVIATIONS 
Below, some abbreviations used in this thesis are explained and defined. 
 
Abbreviation Explanation Definition Reference 
EMS Environmental 

Management System 
A set of management processes and 
procedures that allow an organization 
to analyze, control and reduce the 
environmental impact of its operations 
and services to save costs, greater 
efficiency and oversight, and 
streamlined regulatory compliance. 

Pawar & 
Risetto (2001)

ISO International 
Organization for 
Standardization 

A non-governmental organization that 
develops International Standards in 
order to provide a reference framework, 
or a common technological language, 
between suppliers and their customers. 

ISO (2004) 

ISO 14001 A specific 
environmental 
standard 

The international ISO 14001 EMS 
standard is the cornerstone of the ISO 
14000 series. It is a prescriptive 
document against which the company 
will be benchmarked and receive 
certification. 

Krut & 
Gleckman 
(1998) 

EMAS Eco-Management 
and Audit Scheme 

A voluntary EU regulation, which 
means that in all member states 
corporations, can try out a specific form 
of EMS. 

Krut & 
Gleckman 
(1998) 

QMS Quality Management 
System 

A management system to direct and 
control an organization with regard to 
quality. 

ISO (2000) 

SMS Safety Management 
System 

HMS Health Management 
System 

Requirements of an occupational health 
and safety (OH&S) management system 
to enable an organization to control its 
OH&S risks and improve its OH&S 
performance. Some countries use 
separate system for OH and S. 

SIS (2001) 

CSR Corporate Social 
Responsibility 

An organization’s obligation to conduct 
business in such way as to safeguard the 
welfare of society while pursuing its 
own interests. 

Holt & 
Wigginton 
(2002) 

SME Small and Medium- 
sized Enterprises 

The European Commission defines a 
SME as an organization that has fewer 
than 250 employees, has either an 
annual turnover not exceeding 40 
million euros or balance-sheet not 
exceeding 27 million euros, and is 
independent. 

CEC (1996) 



 

  



 

  -ix-

TABLE OF CONTENTS 
ACKNOWLEDGEMENTS .............................................................................i 
ABSTRACT ................................................................................................... iii 
SWEDISH ABSTRACT .................................................................................. v 
LIST OF ABBREVIATIONS .......................................................................vii 
TABLE OF CONTENTS ..............................................................................ix 
LIST OF APPENDED PAPERS...................................................................xi 
 
1. INTRODUCTION................................................................................... 1 

1.1. Background ........................................................................................ 1 
1.2. Problem discussion ............................................................................3 
1.3. Purpose...............................................................................................4 
1.4. Research questions.............................................................................5 
1.5. Limitations .........................................................................................5 
1.6. Thesis structure..................................................................................5 

 
2. METHODOLOGY...................................................................................7 

2.1. Purpose of the research ......................................................................7 
2.2. Research approach .............................................................................8 
2.3. Research strategy ..............................................................................11 
2.4. Data collection and analysis............................................................. 13 
2.5. Validity and reliability ...................................................................... 21 

 
3. THEORETICAL FRAME OF REFERENCE...................................... 25 

3.1. Environmental management............................................................ 25 
3.2. EMS standards: EMAS and ISO 14000 ............................................ 26 
3.3. Evaluation of EMS ........................................................................... 32 
3.4. Criticism towards EMS .................................................................... 41 

 
4. SUMMARY OF PAPERS ....................................................................... 43 

4.1. Overview of the appended papers .................................................... 43 
4.2. Paper I .............................................................................................. 43 
4.3. Paper II............................................................................................. 45 
4.4. Paper III ........................................................................................... 47 

 
5. CONCLUSIONS AND DISCUSSION.................................................. 51 

5.1. General findings ............................................................................... 51 
5.2. Main conclusions ............................................................................. 58 
5.3. Discussion ........................................................................................ 60 
5.4. Further research ............................................................................... 62 

 



 

  -x-

REFERENCES............................................................................................. 65 
 
APPENDED PAPERS.................................................................................. 75 
 
 
APPENDICES 
Appendix 1: Interview guide 
Appendix 2: Questionnaire, web version (also in German version) 
Appendix 3: Questionnaire, English version 



 

  -xi-

LIST OF APPENDED PAPERS 
This thesis consists of an extended summary and three papers that are appended 
in full. 
 

I. Schylander, E. & Zobel, T. (2003). Environmental effects of EMS: 
Evaluation of the evidence. Proceedings from Evaluation of 
Sustainability European Conference – EASY-ECO 2, Vienna, Austria, pp. 
404-415. 

 
II. Schylander, E. & Martinuzzi, A. (2004). ISO 14001 – Experiences, 

effects and future challenges – A national study in Austria. Submitted for 
publication. 

 
III. Schylander, E. (2004). Is EMS a tool that promotes environmental 

sustainability? – How organizations establish and fulfil their 
environmental targets in order to reduce environmental impact. Submitted 
for publication.  
 
An earlier version of the paper is also published in: Proceedings from 
Corporate Social Responsibility and Environmental Management, 
Nottingham, United Kingdom, pp. 275-284. 

 



 

  



CHAPTER 1 INTRODUCTION 

 -1-

1. INTRODUCTION 
The aim of this chapter is to describe the background, purpose and limitations of 
this thesis. A structure of this thesis is also presented. 
 

1.1. Background 
During recent years, global environmental problems, e.g., depletion of the ozone 
layer and global warming, have come to be worldwide concerns. Catastrophic 
accidents such as the chemical disaster in Bhopal, India in 1984, the radiation 
release in Chernobyl, USSR in 1986, and the oil spill by Exxon Valdez off the 
coast of Alaska in 1989 have raised global concerns regarding industry’s impact 
on the environment and generated a global interest in preventing pollution 
(WCED, 1987; Ritchie & Hayes, 1998). These accidents and conditions have, 
among other things, motivated and speeded up the use of Environmental 
Managements Systems (EMS) in order to prevent the pollution caused by 
organizations1 but also to identify potential emergency situations. However, 
whether or not an EMS is an efficient tool for pollution prevention and a means 
of improving the environmental performance of organizations has remained 
unclear. 
 
It was during the 1960s that modern environmental work began to emerge. 
Rachel Carson’s book “Silent Spring” from 1962 can be seen as the first step in 
the modern environmental debate (SIS Forum AB, 1998). Public awareness of 
environmental issues also began in the 1960s, mainly in the United States, 
Western Europe and Japan. Over the next two decades, a flood of regulations 
and attendant costs spread throughout the world. During the 1980s, 
environmental regulations were changing rapidly and a strategy for progressive 
organizations was to comply with these regulations (Berry & Rondinelli, 1998). 
At this time, the laws primarily aimed at controlling the most egregious forms of 
pollution found at the “end of the pipe” (Stuart, 2000). The process of change in 
laws and regulations during the 1980s was further accelerated by catastrophic 
accidents (Ritchie & Hayes, 1998).  
 
In 1983, the United Nations (UN) appointed an independent commission, the 
World Commission for Environment and Development, which is more popularly 
known as the Brundtland Commission2. The aim of the commission was to 

                                           
1 The word organization hereafter refers to company, corporation, firm, enterprise, authority or institution, or 
part or combination thereof, whether incorporated or not, public or private, that has its own functions and 
administration. 
2 The Brundtland Commission is named after the World Commission's chairperson Gro Harlem Brundtland.  
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investigate how the UN handled environmental questions and a status quo about 
the environment in the world. The result came three years later as the report 
“Our Common Future”, more popularly known as “the Brundtland Report”3. Its 
contents tell us about global climate changes, depletion of the ozone layer, 
spreading of hazardous chemical species, acid rain, devastation of the tropical 
forests and overexploitation of land (WCED, 1987). The Brundtland Report was 
one of several initiatives that brought about the Earth Summit in Rio de Janeiro 
of 1992, which placed a new global emphasis on the corporate role in 
environmental protection. One important contribution to the earth summit came 
from the voluntary working group named SAGE (Strategic Advisory Group on 
Environment), which had started its work in 1991. The aim of SAGE was to find 
out whether international EMS could contribute to an environmentally 
sustainable world. While the SAGE group answered yes on that question, a 
technical committee (TC 207) within the International Organization for 
Standardization (ISO) was created immediately after the conference (Almgren & 
Brorson, 2003). This committee was commissioned to develop these 
international standards for environmental management in a concrete way. 
 
In 1996, the standard family ISO 140004 was officially released (Steger, 2000). 
However, the first standards for EMS had been available for a few years, i.e., in 
the terms of the British Standard 7750 (BS 7750) and the European standard 
Eco-Management and Audit Scheme (EMAS), which were published in 1992 
and 1993, respectively. An EMS is intended to be a set of management 
processes and procedures that allow organizations to analyze, control and reduce 
the environmental impact of their operations and services to save costs, improve 
efficiency and oversight, and streamline regulatory compliance (Pawar & 
Rissetto, 2001). 
 
Over the recent years, a number of environmental problems have jeopardized the 
existence of many industries. For instance, depletion of the ozone layer led to a 
global ban on the production and use of halons. Organizations that had been 
producing these products or using them within production went out of business 
if they failed to adapt and find acceptable substitute materials. Global warming 
has also threatened to put manufacturing organizations out of business, for 
example, due to high emissions of carbon dioxide (CO2). For insurance 
companies, this has in turn led to financial failure because of unexpected 
                                           
3 The correct name of the report is “Our Common Future”, but it is more commonly referred to the Brundtland 
Report after the World Commission's chairperson Gro Harlem Brundtland, see WCED (1987). 
4 One part in the standard family ISO 14000 consists of requirements for an external certification, i.e., the 
standard ISO 14001. Other standards in the family provide guidelines for environmental auditing (now ISO 
19011), environmental labelling, performance evaluations, life-cycle assessment and product standards 
(Rondinelli & Vastag, 2000).  
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environmental risks. At this point, there is no workable international agreement 
about the ways in which global warming should be addressed. Until such 
agreement is reached, global warming will remain an important environmental 
uncertainty in the strategic thinking of many business managers (Schaltegger et 
al., 2003). 
 
The growing world concern about the impact of industrial activities has also 
motivated companies to implement standardized EMS to systematically manage 
the environmental effects of their industrial activities (Rivera-Camino, 2001). 
Therefore, in the mid-1990s, many organizations were shifting from a strategy 
of regulatory compliance to a proactive environmental management strategy, 
through which corporations began to anticipate the environmental impacts of 
their operations, take measures to reduce waste and pollution in advance of 
regulation, and find positive ways of taking advantage of business opportunities 
through EMS (Berry & Rondinelli, 1998). 

1.2. Problem discussion 
Today, there are essentially two systems for environmental management, EMAS 
and ISO 14001 (Freimann & Walther, 2001). In addition to EMAS and ISO 
14001, a lot of different work procedures to implement basic EMS have been 
developed and prepared by consultants and communities (Ammenberg, 2004). 
By the end of 2003, about 61,300 organizations worldwide had certified an EMS 
according to ISO 14001 (see Figure 1.1) and 3,500 organizations in Europe had 
registered an EMS according to EMAS (ISO World, 2003; EMAS, 2004). 
 

Number of ISO 14001 certifications in the world
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Figure 1.1 The number of ISO 14001 certifications in the world during the 

period 1995-2003. Source: INEM (2004). 
 
Researchers and experts within the field of EMS suggest that the number of 
certified ISO 14001 organizations is going to reach the same level as the 
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corresponding, international quality management system ISO 9001. Within a 
few years, the number of certified companies in the world is probably going to 
reach 150,000. Many organizations are investing a lot of resources, both 
economic and personnel, in order to implement EMS. The cost of building and 
implementing an EMS can exceed €80,000 in average terms (Freimann & 
Schwedes, 2000). However, one problem is that even though many 
organizations continue to implement an EMS and bear the associated financial 
and personnel costs, we do not really know what the effects of an EMS 
implementation are. Advocates of international standards for assessing corporate 
EMS claim substantial benefits for organizations that adopt the ISO 14001 
guidelines. Others argue that because the standard does not measure 
environmental performance directly, it is an inadequate instrument for 
improving environmental sustainability (Krut & Gleckman, 1998). 
 
The different views about the effects of an EMS have motivated research within 
this area. Research during recent years has included the effects of standardized 
EMS and today a broad range of research is conducted in order to study the 
connection between EMS and environmental effects. In the studies, researchers 
are using different methods to reach conclusions about EMS and environmental 
effects. There are, for example, studies with empirical data of a qualitative 
and/or quantitative nature from numerous registered or certified organizations; 
see, for example, Wells & Galbraith (1999); Dyllick & Hamschmidt (2000); 
Wallner et al. (2000); Zackrisson et al. (2000); Berkhout et al. (2001); Summers 
Raines (2002); Welch et al. (2002); Ammenberg (2003); Andrews et al. (2003); 
Melnyk et al. (2003). These evaluation studies show inconsistent results and it is 
not yet possible to draw general conclusions about whether EMS affects 
environmental performance or not. For further discussion on the results of these 
studies, see Section 3.3.4. Another problem in this research field is the lack of 
critical evaluations that focus not only the results achieved, but also on the 
methods used. 
 
Therefore, there is a need to examine the outcome of EMS more fully before we 
can conclude what the effects of EMS implementation are or are not. 

1.3. Purpose 
The purpose of this thesis is to explore and describe environmental effects and 
organizational experiences of working with EMS, in order to generate 
knowledge about the contributions of EMS implementations. 
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1.4. Research questions 
To fulfil the purpose of this thesis, the following four research questions have 
been formulated: 
 

1. What kinds of methods have been used in previous research to evaluate 
environmental effects of EMS? 

2. What environmental effects does EMS have according to previous 
research? 

3. What are the organizational experiences of working with EMS? 
4. How does EMS contribute to environmental improvements of 

organizations? 

1.5. Limitations 
Since they are dominating the market, the focus on EMS in this thesis is on the 
EU regulation EMAS and the international environmental management system 
ISO 14001. 
 
This thesis mainly focuses on evaluation of environmental effects of EMS. 
However, it also examines evaluation of organizational experiences, which in 
this thesis are limited to the areas of drivers, benefits, barriers and economic 
effects of EMS. 

1.6. Thesis structure 
The structure of the thesis is presented in Figure 1.2 and the chapters are briefly 
explained below. Besides the chapters, the thesis also consists of three appended 
papers. 
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Figure 1.2 The structure of this thesis. 
 
The thesis starts with an introduction in Chapter 1, which presents a background 
containing the development of environmental issues from the past until today. 
Further, the chapter explains the research problem handled within this thesis and 
states an aim that is broken down into four research questions. The limitations 
within this thesis are given and the thesis structure is presented. Chapter 2 
presents the methodological framework with a focus on how the author has 
chosen among different research approaches and strategies. In addition, it also 
explains how data was collected and analysed. Finally, there is also a discussion 
about validity and reliability. Chapter 3 presents the theoretical framework that 
has been used in this thesis. This chapter contains a gathering of research 
performed within the context “evaluation of EMS”, with a focus on 
environmental effects and organizational experiences. Chapter 4 briefly 
summarizes the appended papers with a background, purpose, methodology and 
conclusions for each paper. Chapter 5 summarizes the results and the answers of 
the different research questions within this thesis. It also contains a discussion 
and gives some advice for further research. 
 

Chapter 1 
Introduction 

Chapter 2 
Methodology 

Chapter 3 
Theoretical frame 

of reference 

Chapter 4 
Summary of appended papers 

Chapter 5 
Conclusions and discussion 

Paper I 
Environmental effects of EMS: 

Evaluation of the evidence 

Paper II 
ISO 14001 - Experiences, effects 

and future challenges. 

Paper III 
Is EMS a tool that promotes 
environmental sustainability? 

Appended papers: 
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2. METHODOLOGY 
In this chapter, the research methodology used in this thesis is described. 
Different research perspectives are discussed and the methodologies for data 
collection and analysis used in the different studies are explained. 
 

2.1. Purpose of the research 
There are a lot of alternatives when choosing research strategy. Yin (1994) 
mentions three different types of purposes for research; exploratory, descriptive 
and explanatory, where each is a way of collecting and analyzing empirical 
evidence, following its own logic. Each purpose has advantages and 
disadvantages (Yin, 1994). Exploratory research aims at generating basic 
knowledge and demonstrates the character of a problem by collecting 
information through exploration. Exploratory research is conducted in order to 
create an understanding of different conditions and events (Wiedersheim-Paul & 
Eriksson, 1992). Explorative research may be used for unstructured research 
problems, which are difficult to delimit. Descriptive research involves 
examining a phenomenon to define it more fully or to differentiate it from other 
phenomena (Dane, 1990; Martella et al., 1999). Explanatory research aims to 
explain why a phenomenon occurs. To achieve this, researchers develop 
theories. According to Martella et al. (1999), an explanation of a phenomenon 
requires knowledge from the other two purposes of research, and to explain a 
phenomenon, researchers must first explore it and then describe it to be able to 
change the direction of the phenomenon. Yin (1994) argues that the more 
appropriate view of these different purposes of research is that researchers can 
use each strategy for all three purposes. 
 
The purpose of this thesis is to “explore and describe environmental effects and 
organizational experiences of working with EMS, in order to generate 
knowledge about the contributions of EMS implementations”. To fulfil the 
purpose with this thesis, both exploratory and descriptive approaches were 
chosen. One motive for exploration is to generate basic knowledge about an 
EMS implementation but also to identify important categories of meaning, and 
to generate hypotheses for further research. More recently, researchers have 
started to focus on the effects of standardized EMS in order to create an 
understanding of it, but still there is a need to demonstrate the character of this 
outcome. Therefore, one part of the purpose of this thesis is of an exploratory 
nature. The second part is of a descriptive nature. Today, organizations are 
investing a lot of resources to implement EMS but they seldom know the 
outcome of it. Therefore, there is a need to examine the outcome of an EMS 
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more fully before concluding what the effects from implementing an EMS are 
(or not are). 

2.2. Research approach 
The different theoretical paradigms and perspectives of research approach that 
the researcher believes in shape how the researcher looks at the world and acts 
in it (Denzin & Lincoln, 1994). There are some aspects that a researcher should 
be aware of when seeking answers to a problem. Some different research 
approaches, i.e., positivism or hermeneutics, quantitative or qualitative, 
inductive or deductive, are described further below and each research approach 
is discussed according to the approach used in this thesis. 

2.2.1. Positivism or hermeneutics 
Positivism and hermeneutics are two traditional research approaches that can be 
said to belong to two different views of life. To distinguish between the two; 
positivism aims to formulate laws while hermeneutics aims to interpret 
something (Andersson, 1979; Molander, 1988).  
 
Investigating direct environmental effects of EMS is in this thesis seen to belong 
to the scientific-technological view, i.e., as an input-output-analysis, see also 
Figure 3.1. Investigating organizational experiences is in this thesis seen to 
belong to the social sciences. It has to be mentioned that the author of this thesis 
has a background in natural sciences and the perspectives are dominated by the 
technical and scientific context. Therefore, the author’s view on research is 
dominated by the positivistic approach. The aim of the thesis is reached by both 
formulating laws for the phenomenon but also by understanding and interpreting 
the phenomenon. 

2.2.2. Quantitative or qualitative 
Two main research methodologies form the basis of research; namely, 
quantitative and qualitative (Creswell, 1994; Kumar, 1999). In quantitative 
research, one is interested in measurement and analysis of causal relationship 
between variables and not the understanding of a phenomenon (Denzin & 
Lincoln, 1994). Conversely, in qualitative research, one is interested in the 
meaning and understanding of a studied phenomenon (Merriam, 1998). The 
choice between quantitative and qualitative methodologies depends on the 
information wanted, and the choice of research approach should be conducted 
on the basis of the problem formulation that is stated for the research (Holme & 
Solvang, 1997). According to Bjereld et al. (1999), discussions about when to 
use quantitative or qualitative research methodology are common in the social 
sciences. However, Miles & Huberman (1994) believe that it is impossible to 
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draw a line between these two research methodologies and researchers often link 
the two (see Figure 2.1). Newman & Benz (1998) agree and argue that both 
qualitative and quantitative methodologies are involved to at least some degree 
in every research study. 
 
The research approach for “explore and describe environmental effects and 
organizational experiences of working with EMS” in this thesis consists of both 
qualitative and quantitative methodologies. The author has used research 
strategy No. 1 according to Figure 2.1. The different research questions are 
answered through different research methodologies. Research question numbers 
one and two are answered through an archival analysis in order to draw 
quantitative conclusions from both quantitative and qualitative data. Research 
question number three is answered with quantitative data from a questionnaire 
survey and qualitative data from interviews. The last research question is 
answered through a selected part of the quantitative data from the questionnaire 
survey complemented with a case study including quantitative and qualitative 
data. The different methods for collecting data are further described in Section 
2.4. 
 

  
Figure 2.1 Illustrative designs linking qualitative and quantitative data. 

Source: Miles & Huberman (1994). 

2.2.3. Induction, deduction or abduction 
Induction and deduction are rational reasoning used constantly by researchers 
and scientists (see Figure 2.2). According to Graziano & Raulin (2000), 
inductive reasoning is when the researcher begins with empirical observation 
and then infers constructs. Deductive reasoning is when the construct is used as 
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a basis for making predictions about new, specific observations. Molander 
(1988) states that there are weaknesses with both of these methods. For example, 
with induction, only thinking is not enough and a researcher needs empirical 
data, but the limit is that the construct is developed from a limited number of 
observations. A weakness with deductive reasoning is that the approach 
establishes the rule, instead of explaining it. Figure 2.2 shows the train of 
thought with respect to induction and deduction. 
 

 
Figure 2.2  Inductive and deductive reasoning. Source: Wiedersheim-Paul & 

Eriksson (1992). 
 
Further, Graziano & Raulin (2000) claim that it is the combination of induction 
and deduction that characterizes science. Alvesson & Sköldberg (1994) use the 
term abduction when a researcher is using both inductive and deductive 
reasoning. Figure 2.3 illustrates the reasoning about induction, deduction and 
abduction. Figure 2.3 also explains how induction, deduction and abduction are 
used in this thesis to “explore and describe environmental effects and 
organizational experiences of working with EMS”. 
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Figure 2.3  The author’s interpretation of the research approaches used in this 
thesis. Inspired by Alvesson & Sköldberg (1994). The numbers 
represent different phases that are further described in the text 
below. 
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The research approach of this thesis is similar to abduction; i.e., it includes both 
inductive and deductive aspects. The research process started with (1) an 
exhaustive search of existing evaluations made on environmental effects of 
working with EMS, which can be seen as a first step from the empirical 
regularities level. Together with theory concerning EMS (2), environmental 
effects and organizational experiences of working with EMS formed a 
theoretical base, from which the author could find out how research would and 
could be designed for evaluation within “environmental effects and 
organizational experiences of working with EMS”. The next step was to use the 
theory for carrying out own research (3) within the field of “environmental 
effects and organizational experiences of working with EMS”. The empirical 
material in this thesis consists of two surveys and a case study. See Section 2.4 
for a more detailed description of its content. Finally, it is the author’s intention 
to expand (4) the theory about the field of “environmental effects and 
organizational experiences of working with EMS”. 

2.3. Research strategy 
The three different research approaches – exploratory, descriptive and 
explanatory, mentioned in Section 2.1 – can be related to five major research 
strategies in the social sciences: experiment (or experimentation), survey, 
archival analysis, histories, and case studies (Yin, 1994); see Table 2.1. The first 
and most important condition for differentiating among the various research 
strategies is to identify the type of research question being asked (Newman & 
Benz, 1998). Further, another condition is the extent of the researcher’s control 
over, and access to, actual behavioural event. Finally, the third criterion 
according to Yin (1994) is if the focus is on contemporary or non-contemporary 
events. 
 
Table 2.1  Relevant situations for different research strategies. Source: Yin 

(1994). 
Strategy Form of research question Requires control 

over behavioural 
events? 

Focuses on 
contemporary 
events? 

Experiment How, Why Yes Yes 
Survey Who, what, where, how 

many, how much 
No Yes 

Archival 
analysis 

Who, what, where, how 
many, how much 

No Yes/No 

History How, why No No 
Case study How, why No Yes 
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This thesis is based on the following research questions: 
 

1. What kinds of methods have been used in previous research to evaluate 
environmental effects of EMS? 

2. What environmental effects does EMS have according to previous 
research? 

3. What are the organizational experiences of working with EMS? 
4. How does EMS contribute to environmental improvements of 

organizations? 
 
Research questions one and two are what questions, which according to Table 
2.1 suggest research strategies such as survey and archival analysis. These 
questions were answered through an archival analysis of existing evaluations 
made on EMS in order to get a background of the subject itself. Further, the 
archival analysis does not require control over the behavioural events, but on the 
other hand, it focuses on non-contemporary events. Clearly, an archival analysis 
seems to be a possible research strategy under these conditions. 
 
Research question number three is also a what question and a survey seems to be 
a possible research strategy, while this study focuses on contemporary events. 
The third research question was answered through a survey performed in Austria 
in order to explore and describe how far Austrian organizations have reached 
and also to explore what experiences and effects the Austrian organizations have 
obtained after implementing an EMS according to ISO 14001. The reason for 
choosing Austria was that there is a lack of national evaluations of ISO 14001 in 
many countries including Austria. A problem with national comprehensive 
studies of EMS is the lack of a complete list of the national certified sites. 
Though, in Austria, since 1 April 2003, there has been a list of 501 certified sites 
certified according to ISO 14001, which made it possible to perform research. 
Another possibility with such a study is to enable a comparison of conclusions 
from different national studies, thereby generating general conclusions regarding 
effects from working with EMS. 
 
The fourth and final research question is a how question, and possible research 
strategies are experiment, survey, archival analysis, history, or a case study. 
Since it was not possible to control behavioural events, the strategy experiment 
was not of interest. The remaining research strategies were survey, archival 
analysis, history and case study, but while the intention was to investigate 
contemporary events, a case study together with a survey seems to be the most 
appropriate research strategies to use. The case study was performed at a 
Swedish hydropower company, Vattenfall AB Vattenkraft in cooperation with 
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two students pursuing Masters Degrees. Vattenfall AB Vattenkraft started to 
work towards a certification according to ISO 14001 in 1999; i.e., they did their 
environmental review in 1999. In 2001, Vattenfall AB Vattenkraft got their 
certificate. Due to its comprehensive experience of EMS, Vattenfall AB 
Vattenkraft was an appropriate case study for investigating how the EMS affects 
environmental performance, since concrete measurable results from the 
implementation of EMS were available. Additionally, a selected part of the 
results from the survey performed in Austria was used in order to answer the 
research question more fully. 

2.4. Data collection and analysis 
In the following sections, the different research strategies for collecting and 
analyzing the data are described. Figure 2.4 summarizes the data collection 
methods used in seeking answers to the research questions. The different data 
collection methods are further described in the following sections. 
 

 
Figure 2.4 Types of research strategies and data collection methods used 

within this thesis. 

2.4.1. Archival analysis 
Archival analysis is based on literature review, and according to Fink (1998), 
this is a systematic, explicit and reproducible method for identifying, evaluating 
and interpreting the existing body of recorded work produced by researchers, 
scholars and practitioners. According to Cooper (1989), literature reviews 
typically appear as introductions to reports of new primary data or as more 
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detailed independent works. A literature review can have numerous different 
focuses, goals, perspectives, coverage strategies, organisations and audiences. 
For instance, literature reviews can focus on research outcomes, research 
methods, theories and/or applications (Cooper, 1989). 
 
Typical literature reviews in the social sciences performed before 1980s have 
been criticized on the grounds of a lack of quality control in integrating results 
(Glass et al., 1981). Therefore, Glass et al. (1981) introduced the term meta-
analysis as a way to derive quantitative answers from qualitative research. 
Often, researchers use the term meta-analysis incorrectly. This technique 
requires a sufficient number of existing evaluation studies to enable a 
quantitative answer. Since the survey in this thesis aims to examine the existing 
evaluations within the topic EMS, of which there are few evaluations, a meta-
analysis is not the most appropriate. In 1969 Michael Scriven introduced the 
term meta-evaluation (Stufflebeam, 2000). Scriven defined a meta-evaluation as 
“any evaluation of an evaluation(s), evaluation system, or evaluation device”. 
According to Widmer (2002) a meta-evaluation has a fundamentally different 
goal compared to a meta-analysis. It is an evaluation of one or more evaluations 
that intends to systematically establish the worth and merit of the evaluation(s). 
In other words, a meta-evaluation assesses the quality of an evaluation, for 
which reason assessment criteria must be applied. Scriven’s basic point is the 
same and he uses a meta-evaluation by issuing inaccurate reports. He stressed 
that the evaluations must themselves be evaluated (Stufflebeam, 2000). 
Stufflebeam uses the following formal definition of the concept meta-
evaluation: 
 

“Meta-evaluation is the process of delineating, obtaining, and applying 
descriptive information and judgmental information about the utility, 
feasibility, propriety, and accuracy of an evaluation in order to guide the 
evaluation to publicly report its strengths and weaknesses” (Stufflebeam, 
2000) 
 

Research questions number one and two are answered through a meta-
evaluation. This consists of an evaluation of existing evaluations of EMS in 
order to determine which methods have been used in the evaluations but also 
what environmental effects an EMS has. The research design used to answer 
these research questions can be seen as a structured, but also iterative process, as 
illustrated in Figure 2.5. 
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Figure 2.5 Data collection strategy used in the meta-evaluation. 
 
An exhaustive literature review was done during the period May-December 
2002 in relevant databases to find evaluations concerning environmental effects 
of an EMS. The literature review started with defining key words to find articles 
of interest. Once an interesting article was found, all relevant references in the 
reference list were sought. To be able to answer the research question about 
methods used in the evaluation, the evaluation report upon which the article is 
based was requested. The empirical data were then systematized according to 
content, i.e., if the evaluation’s aim was to evaluate the environmental effects or 
not.  
 
A total of 17 evaluations with focus on effects of EMS were found. Ten of the 
studies were excluded from the meta-evaluation, mainly because they did not 
have a research question focusing on environmental effects. The remaining 
evaluations after this step were then analyzed to find answers about methods 
used and environmental effects in the evaluations. The results from this meta-
evaluation are presented in Schylander & Zobel (2003). However, from June 
2003 to May 2004 the data collection strategy presented in Figure 2.5 was 
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repeated but now included evaluations focusing on organizational experiences, 
not only environmental effects. These results are presented under Section 3.3 
and can be seen as state-of-the-art within this research focus. 

2.4.2. Survey I 
Interviewing is one way of collecting qualitative data that has a wide variety of 
forms and multiplicity of uses. The most common type of interviewing is 
individual, face-to-face verbal interchange, but it can also take the form of face-
to-face group interviewing or telephone surveys (Denzin & Lincoln, 1994). 
According to Taylor & Bogdan (1998), the in-depth interview is modelled after 
a conversation between equals rather than a formal question-and-answer 
exchange. There are different types of in-depth interviewing such as structured, 
group and unstructured interviews (Denzin & Lincoln, 1994). 
 
To be able to answer research question number three, and to obtain a broader 
understanding of the background, development and state of the art of the ISO 
14001 work in Austria, interviews were held with 11 Austrian experts. The 
experts were selected according to their long experience of EMS work in Austria 
and another criterion was that the experts should represent different sectors 
within the field of EMS. A breakdown of the sector membership of the 
interviewed experts is given in Table 2.2. 
 
Table 2.2 The breakdown of sector membership of the interviewed experts. 

Sector Number of experts 
Ministry 3 
Research institutes 1 
Universities and education 2 
Accredited auditor, member in TC207 1 
Municipal and public authorities  1 
Consultants 3 

 
The interviews were focused (see Yin, 1994) and followed a certain set of 
questions and procedures (see Appendix 1). Some questions directed to the 
experts were also the same as in the questionnaire sent to all organizations in 
Austria. The reason for this was to enable a comparison between answers from 
experts and organizations working with EMS. The interviews were performed 
during July and September 2003 and were recorded. After documenting the 
answers, the respondents were allowed to comment on their answers in order to 
eliminate misinterpretation before the answers were analyzed and also to 
positively affect the validity. All questions and answers, which were treated 
confidentially, were documented in a research report; see Schylander (2003). 
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According to Miles & Huberman (1994), analyzing qualitative data consists of 
three parts: data reduction, data display and conclusion drawing. Data reduction 
is when the raw data (field notes, tape recording, etc.) are processed before 
being made available for analysis. Data display is a visual format that presents 
information systematically, so that the researcher can draw valid conclusions 
and take necessary actions. The third stream of analysis activity is conclusion 
drawing and verification. The analysis performed with these interviews was at 
first a reduction of the data documented in the research report; see Schylander 
(2003). All answers to the same questions were then compiled in order to draw 
conclusions about the interviews. 

2.4.3. Survey II 
As mentioned before, the reason for choosing Austria was that there is a lack of 
national evaluations of ISO 14001 in many countries including Austria. A 
problem with national comprehensive studies of EMS is the lack of a complete 
list of the national certified/registered sites5. Though, in Austria, a list of 501 
certified sites certified according to ISO 14001, available since 1 April 2003, 
made it possible to perform research. Another possibility with such a study is to 
enable a comparison of conclusions from different national studies, thereby 
generating general conclusions regarding EMS as a phenomenon. 
 
Input to creation of the questionnaire came from Schylander & Zobel (2003), 
who examined environmental effects and methods used in existing evaluations 
of EMS. Of the seven examined evaluations in Schylander & Zobel (2003) five 
used a questionnaire as a method. These questionnaires were used as one 
important input for creating the questionnaire in this study. One strong input 
came from Dyllick & Hamschmidt (2000) and some questions were formulated 
in exactly the same way to be able to make a comparison between the countries.  
The structure of the questionnaire used in this thesis is seen in Figure 2.6. 
 

                                           
5 One organization can have a couple of registered sites, since the organization itself can determine the 
delimitation of the EMS. The number of certified sites in Austria is therefore not equal to the number of certified 
companies. 
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Figure 2.6 The structure of the questionnaire. 
 
The questionnaire was posted on the Internet on the webpage 
www.umweltmanagement.at and e-mail was sent to the environmental manager 
or person responsible for environmental issues. In Appendix 2, the complete 
questionnaire in the German web version is presented. For the complete 
questionnaire in English, see Appendix 3. Since the responsible person in many 
cases was responsible for a multiple number of sites, it reduced the number of 
contacted persons to 297 representing the 501 sites. In about 30 cases, the e-mail 
did not reach the person and therefore a printed version was sent to the 
organization. A reminder was sent to the respondents twice. Totally, 71 persons 
visited the website and filled in the questionnaire, which gives a response rate of 
24%. Table 2.3 shows some basic data about the respondents. 
 
Table 2.3 Basic data about the respondents and the certified organization. 

Source: Schylander & Martinuzzi (2004). 
Feature Data within this study 
Title of respondent 63% - Environmental manager  

11% - Quality manager  
25% - Other (departmental manager/logistic manager, etc) 
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44% - Service and trade  

Size of organizations  69% - Small- and medium sized enterprises (less than 250 
employees) 
31% - Large enterprises (250 employees and more) 
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Implementation time 1½ years on average  
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Since the response rate in the study is low, an analysis was performed in order to 
investigate the group of non-respondents. The results from such analysis show 
that type of sector and size of the organization were approximately the same as 
the respondents (see Table 2.3). This implies that the group of respondents may 
represent the total target population. However, it may be argued that the 
organizations willing to answer a questionnaire may already be leaders in 
pollution prevention and environmental compliance.       
 
Melnyk et al. (2002) argue that a low response rate is not unusual for 
environmental surveys of private-sector firms. In a study by Steger (2000), who 
reviewed 24 empirical studies made on EMS, it can be seen that eight of these 
used questionnaires in their surveys. The response rates in these surveys tend to 
differ but they are overall quite low, as low as 12% and 13%. Another 
explanation for the low response rate may be that Austria is a country where 
response rates to questionnaires tend to be low. Wallner et al. (2000) did a 
survey with a questionnaire and the response rate was 20%. The response rate in 
this study seems to be low, but on the other hand, quite normal within the field 
of EMS in Austria. 
 
To analyze the answers from the respondents the analysis here was made using 
Microsoft Excel and with Pivot table, since all answers were programmed to be 
directly placed in an Excel file. Before analyzing the data, a check of all data 
was made to investigate its quality. Each question was analyzed and described, 
e.g., through a diagram, a table or explained by words. All questions and 
answers from the questionnaire were documented in a research report, see 
Schylander (2004a). 

2.4.4. Case study 
According to Yin (1994), there are four types of research designs for case 
studies; i.e., single-case (holistic) designs, single-case (embedded) designs, 
multiple-case (holistic) designs and multiple-case (embedded) designs. An 
embedded case means that there are multiple units of analysis and a holistic case 
involves a single unit of analysis. A single-case holistic was chosen, since 
Vattenfall AB Vattenkraft was thought to represent a significant contribution to 
the knowledge and theory building about how an EMS contributes to 
environmental improvements of an organization. This case study involves one 
unit of analysis, and that is environmental improvements as an effect of the EMS 
implementation. To collect data within a case study, Yin (1994) suggests six 
sources of evidence; see Table 2.4 for an overview of the strengths and 
weaknesses of each source. 
 



CHAPTER 2 METHODOLOGY 

  -20-

Table 2.4 Strengths and weaknesses of different sources of evidence in case 
studies. Source: Yin (1994).  

Source of evidence Strengths Weaknesses 
Documentation 
 

• Stable – can be reviewed 
repeatedly 

• Unobstrusive – not created as a 
result of the case study 

• Exact – contains exact names, 
references, and details of an 
event 

• Broad coverage – long span of 
time, many events, and many 
settings 

• Retrievability – can be low 
• Biased selectivity, if collection 

is incomplete 
• Reporting bias – reflects 

(unknown) bias of author 
• Access – may be deliberately 

blocked 

Archival records • (Same as above) 
• Precise and quantitative 

• (Same as above) 
• Accessibility due to privacy 

reasons 
Interviews • Targeted – focused directly on 

case study topic 
• Insightful – provides perceived 

causal inferences 

• Bias due to poorly constructed 
questions 

• Response bias 
• Inaccurate due to poor recall 
• Reflexivity – interviewee gives 

what interviewer wants to hear 
Direct observations • Reality – covers events in real 

time 
• Contextual – covers context of 

event 

• Time consuming 
• Selectivity – unless broad 

coverage 
• Reflexivity – interviewee gives 

what interviewer wants to hear 
• Cost – hours needed by human 

observers 
Participant 
observations 

• (Same as above) 
• Insightful into interpersonal 

behaviour and motives 

• (Same as above) 
• Bias due to investigators 

manipulation of events 
Physical artefacts • Insightful into cultural features 

• Insightful into technical 
operations 

• Selectivity 
• Availability 

 
According to Table 2.4, there are different sources of evidence to use in case 
studies. In the case study at Vattenfall AB Vattenkraft, four sources of evidence 
were used: documentation, archival records, interviews and direct observations. 
 
The documentation consisted of the internal EMS at Vattenfall AB Vattenkraft. 
More specifically, it focused on the different parts in the EMS such as 
environmental review, environmental aspects, environmental objectives and 
targets, environmental management programmes, audit reports, and legal and 
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other requirements. Archival records from 1999 were collected and represented 
data from “year zero”, since the EMS was not implemented at that time. This 
enabled a comparison between data before and after the implementation in order 
to measure the environmental effects of the EMS.  
 
The technique of measuring data before and after was also applied in the third 
source of evidence, interviews. Five employees with knowledge about the EMS, 
but with different responsibilities within the organization, were interviewed with 
an aim to evaluate the penetration of the EMS at Vattenfall AB Vattenkraft. 
Standardized interviews with five general open questions were prepared; see 
Sieurin & Åhman (2004). Detailed questions were adjusted in relation to the 
interviewed employee. All interviews and answers were taped and transcribed 
immediately. 
 
The fourth and last source of evidence in the case study is direct observation. 
Direct observations were made during visits at four different power stations with 
an aim to investigate the practical EMS work. The four power stations were 
chosen to give a representative indication of the company’s activities on four 
different rivers. 

2.5. Validity and reliability 
According to Yin (1994), four tests have been commonly used to establish the 
quality of any empirical social research such as construct validity, internal 
validity, external validity and reliability. Table 2.5 describes how a researcher 
can achieve high quality using the four tests. 
 
Table 2.5 Case study tactics for four design tests. Source: Yin (1994). 
Test Case study tactic Phase of research in which 

tactic occurs 
Construct validity - Use multiple sources of data 

- Establish chain of evidence 
- Have key informants review   
  draft case study report 

Data collection 
Data collection 
Composition 

Internal validity - Do pattern-matching 
- Do explanation-building 
- Do time-series analysis 

Data analysis 
Data analysis 
Data analysis 

External validity - Use replication Research design 
Reliability - Use case study protocol 

- Develop case study data base 
Data collection 
Data collection 

 
Validity generally focuses on the question as to whether the measurement device 
indicates what it aims to measure. Reliability, on the other hand, focuses on the 
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question of whether the measurement device produces consistent results across 
observations, providing the researcher with a way of assessing the 
trustworthiness of the findings (Martella et al., 1999). 

2.5.1. Construct validity 
In order to achieve construct validity, the author of this thesis has used multiple 
sources of data, i.e., data triangulation. According to Creswell (1994), the 
concept of triangulation is based on the assumption that any bias inherent in 
particular data sources, investigator, and method would be neutralized when 
used in conjunction with other data sources, investigators and methods. The 
triangulation in this thesis is between the different sources, investigators and 
methods used in the archival analysis, interviews, questionnaire and the case 
study (see also Figure 2.4). This has led to improved construct validity. 
 
According to Yin (1994), it is important to obtain a chain of evidence in order to 
be able to move from one portion in the study to another, with clear cross-
referencing to methodological procedures and to the resulting evidence. Input 
for creating the questionnaire came from similar questionnaire studies with 
similar aims. Some questions were formulated in the same way, since the 
experiences from those studies showed that these questions measured what they 
intended to measure. To increase the validity of the interviews and 
questionnaire, an internal validation was executed in which a project group 
commented on the structure and the questions that were going to be asked 
during the interviews and in the questionnaire. After documenting the answers 
from the interviews, the respondents were allowed to comment on their answers 
in order to eliminate misinterpretation before the answers were analyzed. The 
author’s intention has been to make the phase of data collection clear to the 
readers of this thesis and through external and internal feedback from 
colleagues, it has hopefully become even clearer. 

2.5.2. Internal validity 
The internal validity is valid only for explanatory and causal case studies and 
not for descriptive and exploratory studies. Internal validity indicates that we are 
confident that there was a functional relationship between the independent and 
the dependent variable (Martella et al., 1999). Research question number four is 
answered through a case study to seek the causal relationship between the EMS 
and its contribution to environmental improvements within Vattenfall AB 
Vattenkraft. Therefore, the internal validity is relevant in this thesis. According 
to Table 2.4, the internal validity increases with pattern matching, explanation 
building and, time-series analysis. Pattern matching is used in the single-case 
study at Vattenfall AB Vattenkraft, since the author compares the empirical 
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pattern from the case study with other results within this thesis. Time-series 
analysis is used in this thesis while data before and after the implementation of 
the EMS are studied through documentation, archival records and interviews in 
order to determine whether the EMS has contributed to any environmental 
improvements. 

2.5.3. External validity 
If a study has external validity, the results are said to be generalizable (Graziano 
& Raulin, 2000). Basic strategies ensuring external validity are comparisons 
with similar studies (Merriam, 1998). 
 
In the archival analysis, the search for evaluation studies aimed at having as 
many evaluation studies as possible within the stated demarcations in order to 
draw general conclusions. Later, the results from the questionnaire survey were 
compared with other similar national evaluation studies, which enabled a 
comparison of conclusions from the different national studies. Since the case 
study in this thesis is of a single case, there should be a number of replications 
before conclusions of a more general character can be drawn from the case 
study. However, the case was compared with results from the archival analysis, 
questionnaire and interviews, which arguably broadens the analytic 
generalization and thereby generates general conclusions regarding EMS as a 
phenomenon. 

2.5.4. Reliability 
Reliability can be achieved if a later researcher arrives at the same findings and 
conclusions, follows exactly the same procedures as described by an earlier 
researcher and conducts the same case study all over again (Yin, 1994; Martella 
et al., 1999). To affect the reliability positively, the data collection has been 
described in detail in Section 2.4. In addition to this, research reports are made 
in order to strengthen the reliability in this thesis. The different research 
strategies for collecting data are further described in Schylander (2003), 
Schylander (2004a) and Sieurin & Åhman (2004). This enables other 
researchers to replicate the research conducted within this thesis. 
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2.5.5. Summary of reliability and validity 
A summary of the actions performed in order to try to improve the validity and 
reliability of the different studies and this thesis is presented in Table 2.6. 
 
Table 2.6 Actions performed in order to improve the validity and reliability of 

the different studies and the thesis. 
 Construct 

validity 
Internal validity External 

validity 
Reliability 

Archival 
analysis 

Use of multiple 
sources of 

archival data 
from different 
investigators 

No actions 

Analytical 
generalization. 
An assessment 

of many 
evaluation as 

possible  

Document data 
collection 

procedures and 
results 

Survey I 

Internal and 
external review 
of study design. 
Respondents’ 
comments on 
their answer 

No actions Analytical 
generalization 

Document data 
collection 

procedures and 
results 

Survey II 

Other 
questionnaire 

survey as input. 
Internal and 

external review 
of study design 

No actions 

Analytical 
generalization 

Comparison with 
other national 

evaluation 
studies. 

Document data 
collection 

procedures and 
results 

Case study Use of multiple 
sources of data 

Pattern-matching 
Time-series 

analysis 

Analytical 
generalization 

Document data 
collection 

procedures and 
results 

The entire 
thesis 

Triangulation 
between 

different sources 
within the thesis 

Pattern-matching 
Time-series 

analyses 

Analytical 
generalization 

Comparison with 
other similar 

studies but also 
between the 

different studies 
in this thesis 

Document data 
collection 

procedures and 
results 
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3. THEORETICAL FRAME OF REFERENCE 
The aim of this chapter is to describe what an EMS is and to discuss the 
theoretical frame of reference used in this thesis. 
 

3.1. Environmental management 
The term “environmental management” means different things to different 
people. One approach is presented by Ryding (1992), who defines 
environmental management as “the management of sustainable development” 
and places activity in firms as a subset, along with municipal environmental 
management. North (1997) uses a common formulation, which stresses the 
technical, physical actions as “use and protection of natural resources through 
the application of environmentally sound practices”. Some authors include the 
word “corporate” in “environmental management”, which can be related to 
practises in companies; see, for example, Meima (2002). Others include the 
word “strategic” as, for example, Schaltegger et al. (2003), who define strategic 
environmental management as “the positioning of a business to take advantage 
of environmental challenges. It is the attempt to make these challenges into 
profit-making opportunities rather than threats that curtail business operations 
and prospects”. A system view of environmental management, which is held by 
Pawar & Risetto (2001), can be seen as a combination of the definitions 
mentioned above and is also the definition which is held by the author of this 
thesis. Pawar & Risetto define an EMS as “a set of management processes and 
procedures that allow an organization to analyze, control and reduce the 
environmental impact of its operations and services to save costs, greater 
efficiency and oversight, and streamlined regulatory compliance”. Andrews et 
al. (2003) define an EMS as “a formal set of policies and procedures that define 
how an organization will manage its potential impacts on the natural 
environment and on the health and welfare of the people who depend on it”. 
 
From an engineer’s perspective, which is adopted in this thesis, environmental 
management can be explained with a focus on scientific-technological aspects of 
business. From this perspective, production can usefully be represented through 
a simple input-transformation-output model, as shown in Figure 3.1. Business 
management accepts the task of systematically reducing environmental damage 
and environmental risk through technical innovation while creating business 
value by reducing material flows and improving economic flows. Business value 
can be increased by reducing use of inputs for any given level of output, by 
improving transformation processes and by reducing or removing outcomes 
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related to environmental damage, effects, impacts and waste associated with 
business activities (Schaltegger et al., 2003). 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
Figure 3.1 Environmental management: the scientific-technological view of 

material flows. Source: Schaltegger et al. (2003). 
 

3.2. EMS standards: EMAS and ISO 14000 
Environmental management system standards and certification systems can be 
classified according to their institutional background as well as according to 
their focus on the company or products. EMS standards issued by public 
institutions, such as EMAS or the EU eco-label standard (the Flower eco-label) 
are voluntary. For instance, EMAS is issued by the EU, whereas ISO is an 
industry-based standardization organization. Standard-setting organizations such 
as ISO, the British Standards Institution (BSI), the Swedish Standards Institute 
(SIS), as well as other national standardization organizations, have formulated 
standards against which environmental management can be audited. These 
standardization organizations are private institutions financed by industry 
(Schaltegger et al., 2003). 
 
Among the most significant standards for EMS are, as mentioned above, EMAS 
(CEC, 2001) and the ISO 14000 series (ISO 14001 for organizations seeking 
certification, and ISO 14004 for organizations not seeking certification; see, 
ISO, 1996a; ISO, 1996b) (Freimann & Walther, 2001). ISO 14000 is a series of 
international, voluntary EMS standards, which provide organizations with a 
framework for managing environmental issues. The standards promise to affect 
a broadly based improvement in environmental management, which in turn can 
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facilitate trade and improve environmental performance (TC207, 2004). The 
ISO 14000 series is divided into six categories: 
 

• Environmental Management Systems (EMS)  
• Environmental Auditing & Related Investigations (EA&RI) 
• Environmental Labels and Declarations (EL) 
• Environmental Performance Evaluation (EPE) 
• Life Cycle Assessment (LCA) 
• Terms and Definitions (T&D) 

 
With its revision in 2001, EMAS was expanded to include organizations in the 
service sector, resulting in a more prominent role for the environmental impacts 
of services and products, which may be more significant in the service sector 
than they are in the manufacturing sector. After the revision, EMAS moved 
closer to ISO 14001, but some differences remain (Schaltegger et al., 2003). The 
differences between the standards are small – apart from the fact that ISO 14001 
does not require the organization to publish an environmental report, as does 
EMAS (Freimann & Walther, 2001). In Table 3.1, a comparison of the revised 
EMAS and ISO 14001 is presented. 
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Table 3.1 A comparison of the revised EMAS and ISO 14001. Source: 
Schaltegger et al. (2003). 

EMAS  ISO 14001 
An initial environmental check is required in 
order to identify and assess relevant 
environmental aspects.  

A suggestion is made that organizations 
proceed first with an environmental check. 

An EMS must be established according to 
ISO 14001 criteria, supplemented by: 

• Proof of legal compliance 
• An assessment of environmental 

aspects with the help of defined, 
auditable criteria 

• Integration of employees participation 
• Communication with external 

stakeholders 

An EMS must be established according to ISO 
14001 criteria. 

Periodic checks must be made of EMS and 
company performance (looking at 
performance aspects as well as EMS aspects). 

Periodical internal and external audits of the 
EMS must be undertaken, according to ISO 
19011. 

Publication of an environmental statement is 
required. 

No publication of an environmental statement 
is required. 

An officially approved environmental certifier 
must check the external environmental audit, 
the internal environmental audit procedure, 
the EMS and the environmental statement.  

An auditor from the ISO certification 
organization, or from its national equivalent, 
must check the external audit of the EMS.    

The certifier will sign the environmental 
statement to validate the environmental 
statement.   

The certifier and certification organization 
issue a certificate.  

The environmental statement must be sent to 
an official organization (industry association) 
and the organization is listed in the official 
EU register for EMAS.  

No statement has to be issued. 

The environmental statement and the EMAS 
logo may be used for marketing (but not for 
product marketing). 

The certificate may be used for marketing (but 
not for product marketing). There is no 
specific ISO 14001 logo, and ISO will not 
allow its logo to be used in connection with 
conformity assessment activities.    

 
The view of the differences between ISO 14001 and EMAS tends to differ and 
Morrow & Rondinelli (2002) are, on the other hand, arguing that ISO 14001 
provides guidelines that can be implemented by almost any type of organization 
in any country and was designed primarily to improve management. EMAS, on 
the other hand, is designed to bring about changes in environmental performance 
(Morrow & Rondinelli, 2002). Competition continues between EMAS and ISO 
14001 as alternative EMS standards. Frequent reports are made on the relative 
take-up of these rival schemes and emphasis is put on the development of 
membership. 
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3.2.1. EMS work process 
The process and thoughts about an EMS and especially EMAS and ISO 14001 
can be described in general terms using Figure 3.2. 

 
Figure 3.2 The basic principle of an environmental management system and 

especially EMAS and ISO 14001.  Inspired by Ammenberg (2004). 
 
The basic principles of the implementation and use of an EMS are described in 
Figure 3.2 and can be connected to the improvement cycle, the PDSA-cycle6 and 
its four phases: Plan-Do-Study-Act. 
 
PLAN – The top management should discuss whether the organization needs an 
EMS. If the answer is yes, the next step is to investigate how the organization is 
affecting the environment. Therefore, an initial environmental review of the 
present situation in the organization is performed. This includes an identification 
and assessment of the organization’s environmental aspects, which can be 
defined as “elements of an organization’s activities, products or services that 
can interact with the environment” (ISO, 1996a). Thereafter, the significance of 
these aspects is to be assessed in order to determine the most important 
environmental aspects of the organization. The initial environmental review, i.e., 
the environmental aspects, should be a base for the entire EMS. Further, there is 
                                           
6 The PDSA-cycle, or the Deming cycle, is an example of a methodology for solving problems in the work of 
continuous improvement . Deming himself called it the Shewart cycle after Walter A. Shewart, see Deming 
(1994). 
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a need for the organization to identify relevant legal and other requirements that 
are applicable to the environmental aspects of its activities, products or services. 
Hence, the top management shall ensure that its environmental policy is 
appropriate to the nature, scale and environmental impacts of its activities, 
products or services, and that it expresses a commitment to continual 
improvement and prevention of pollution. In addition, the environmental policy 
provides a basis for the establishment of objectives and targets that will guide 
the effort towards environmental performance improvements. The established 
objectives and targets are based on the results from the environmental review 
with a consideration of its significant environmental aspects. In order to achieve 
these objectives and targets an environmental management programme is 
established, whereby timeframes and responsibilities are specified. 
 
DO – This step includes a definition of who is going to do what; i.e., 
requirements, roles, responsibilities and authorities, described in routines and 
instructions that control the activities that are related to the significant 
environmental aspects. This is intended to facilitate effective environmental 
management. Further, there is a need to identify the training needs. This 
requirement states that all personnel, whose work may create a significant 
impact upon the environment, and especially those carrying out specialized 
environmental management functions, receive appropriate training. This step 
also includes the establishment of internal and external communication 
procedures for receiving, documenting and responding to relevant information 
and requests from interested parties. This procedure also includes 
communication with public authorities regarding emergency planning and other 
relevant issues. Finally, the Do step includes operational control and emergency 
preparedness and response, with an aim to identify those operations and 
activities that are associated with the identified significant environmental 
aspects in line with the policy, objectives and targets. There is also a 
requirement to identify possible accidents and emergency situations, as well as 
emergency preparedness for preventing the environmental impacts that may be 
associated with them, e.g., accidental emissions to the atmosphere, accidental 
discharges to water and land or specific environmental and ecosystem effects 
from accidental releases. 
 
STUDY – When the EMS is implemented there is a need to perform the third 
step in the PDSA cycle; therefore, inspections take place and corrective 
measures are taken. This implies that procedures shall be established on a 
regular basis in order to monitor and measure the operations and activities that 
can have a significant impact on the environment. It also implies a procedure for 
handling and investigating non-conformance and taking action to mitigate any 
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environmental impacts caused by the non-conformance. In the Study an 
environmental audit is performed with an aim to determine if the organization 
fulfils the requirements of the standard/regulation, or other commitments. See 
Section 3.2.2 for further information.   
 
ACT – Finally, the last step in the PDSA cycle consists of the management 
review. The top management is required to review the system, based on 
information from monitoring and audit results and other factors, in order to fulfil 
the requirement of continual improvement. When necessary, the review is 
renewed, the policy adjusted and new objectives and targets are established; 
hence, the PDSA-cycle of the EMS starts over again. 

3.2.2. EMS auditing 
The definition of an EMS audit can be summarized as “a systematic, objective 
and unbiased verification process to determine whether an organization 
conforms to planned arrangements for environmental management” (Woodside 
& Aurrichio, 2000). The aim of an audit may be to determine if the organization 
conforms to planned arrangements, if the EMS is properly implemented or if it 
is properly maintained. There are mainly three types of different audits; i.e., 
first-party audits, second-party audits and third party audits. A first-party audit 
takes place when people from within an organization conduct an audit of their 
own; a second-party audit is typically a customer audit of a supplier or 
contractor to determine if the supplier or contractor conforms to pre-specified 
contractual arrangements. A third-party audit is an audit conducted by an agency 
or independent registrar. What the EMS audit does not do is determine if the 
EMS is suitable, adequate and effective. This is the responsibility of top 
management (Woodside & Aurrichio, 2000).  
 
The international standards for EMS auditing (ISO 14010-14012) have been 
replaced with one single standard, ISO 19011, since October 2002. Many 
organizations are today integrating their EMS and QMS, and one driving force 
to develop ISO 19011 was to create one common document for both areas. ISO 
19011 supersedes six different standards within environment and quality 
(Almgren & Brorson, 2003). This standard provides guidance on the principles 
of auditing, managing audit programmes and conducting EMS and/or QMS 
audits. It also contains guidance on the competence of environmental and quality 
management system auditors (ISO, 2002). 

3.2.3. EMS and continual improvements 
The level of debate on the topic of continuous improvement during the 
development of EMS standards has been remarkable. One school of thought is 
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that both management systems and performance should be subject to continuous 
improvement. The other contends that it should be applied to the management 
system itself, fearing that organizations would be compelled to improve 
performance beyond the point where benefits to the environment could be 
demonstrated (Wever, 1996). However, both ISO 14001 and EMAS demand a 
continual improvement of the organization’s overall environmental 
performance. Continual improvement is defined by ISO 14001 as a process of 
enhancing the EMS to achieve improvements in overall environmental 
performance in line with the organization’s environmental policy (ISO, 1996a). 
The concept of continual improvement built into EMS is meant to ensure that 
organizations are constantly learning from their past experiences to improve 
their future environmental performance (Wells & Galbraith, 1999). Ideally, 
environmental performance would be measured in terms of actual releases to the 
environment and associated rates of improvements. However, studies have 
shown that it is difficult to generate satisfactory evidence using this type of data. 
This difficulty is partly because of the heterogeneous nature of sites in complex 
industries. It is also partly because year-to-year movements in environmental 
releases reflect changes in the level and composition of output as much as they 
do changes in environmental performance (Berkhout et al., 2001). 
 
The environmental objectives and targets play an important role in this 
improvement process, which must consider significant environmental aspects. If 
management systems are not driven by targets, they degenerate to bureaucracy 
(Steger, 2000). 

3.3. Evaluation of EMS 
Evaluation of EMS has become a common research theme during recent years 
and today a broad range of research is performed in order to investigate drivers 
and barriers for implementing EMS, benefits of EMS, economical effects and 
environmental effects. In order to investigate these issues, evaluators are using 
different methods. In general, evaluators are using some main methods; i.e. 1) 
in-depth case studies, 2) questionnaires, 3) interviews and 4) environmental 
indicators (see Table 3.2). The table summarizes the theoretical base in the 
context of EMS evaluations used in this thesis. The results drawn from these 
different evaluations are further described under the following sections. 
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Table 3.2 Summary of a selection of EMS evaluations and the methods used 
in them. 

Author(s), year Aim Method 
Ammenberg (2003) The connection between EMS 

and environmental impacts 
Interviews with 25 
environmental managers  
Indicators from 26 
environmental reviews  
A Swedish survey 

Andrews et al. (2003) 
NDEMS study 

What effects does an EMS have 
on the environmental, economic 
performance and regulatory 
compliance? 

Indicators and interviews with 
83 organizations in USA 
during a five-year period 

Berkhout et al. (2001) 
MEPI study 

To develop measures for 
comparing the overall 
environmental performance of 
industrial companies 

60 quantitative environmental 
performance indicators 
analyzed statistically 
Indicators came from 280 
both certified and non-
certified organizations 

Christensen & Rasmussen 
(1998) 

Incentives and barriers for EMS Interviews with 12 Danish 
companies in the printing 
house industry 

Freimann & Schwedes 
(2000) 

What is an EMS? Meta-evaluation of German 
questionnaires and case 
studies 

Freimann & Walther 
(2001) 

Differences between EMAS and 
ISO 14001 in implementation, 
experiences and impacts 

Meta-Evaluation of 15 
different German 
questionnaires and case 
studies similar to the one by 
Freimann & Schwedes (2000) 
but with another aim 

Hamschmidt & Dyllick 
(2001) 

The expectations, environmental 
and economical effects 

Questionnaire sent to 348 
Swiss organizations  
Response rate 45% 

Hillary (2000) Gathering of the best case 
studies of EMS in order to find 
out basic experiences of EMS 

30 case studies from all over 
the world 

Kirkland & Thompson 
(1999) 

Practical EMS design and 
implementation, barriers to a 
successful EMS  

Survey of 32 resource-based 
companies in Canada 

Leal et al. (2003) The effects of EMS on increased 
competitiveness 

Questionnaire sent to 501 
EMS and 1235 non-EMS 
organizations in Spain 
Response rate 32.5% 

(continued over) 
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(from previous page) 
Author(s), year Aim Method 
Melnyk et al. (2003) Benefits, operational and 

environmental performance 
Differences between a formal 
system and a formal certified 
system 

Questionnaire survey in USA 
1222 respondents  
Response rate of 10.4% 

Mohammed (2000) Investigate the ISO 14001 
implementation process and its 
implications 

Questionnaire survey to 106 
Japanese firms  
Response rate 58% 

Morrow & Rondinelli 
(2002) 

What are the motives and results 
from implementing EMS? 

Meta-evaluation of empirical 
studies in Europe and USA 
compared with five in-depth 
case studies. 

Poksińska (2003) Evaluate experiences from the 
implementation of ISO 14001 in 
Sweden  

Questionnaire sent to 268 
Swedish EMS organizations 
142 returned. 

Rivera-Camino (2001) Driving forces to EMS 
introduction and to what extend 
they are applied  

Questionnaire sent to firms in 
11 European countries  
3051 responses  
Response rate 23% 

Rondinelli & Vastag 
(2000) 

The impacts of an ISO 14001 
certification  

One in-depth case study in the 
USA 

Steger (2000) Investigation of the validity of 
EMS 

A meta-evaluation of 24 other 
European surveys based on 
questionnaires, interviews and 
case studies 

Strachan et al. (1997) Experiences of EMAS Telephone interview and 
Questionnaire to 11 
organizations in the UK  

Strachan et al. (2003) Driving forces, implementation 
process, benefits from EMS 

Structured interviews with 
staff in eight firms in England 

Summers Raines (2002) Examines the motivation to 
pursue ISO 14001 certification  

Questionnaire sent to 15 
developing and non-
developing countries 
Response rate 37% 

UNI-ASU (1997) Experinces of EMS in general 
and EMAS in particular from 
different perspectives 

Questionnaire sent to EMS 
organizations in Germany  
756 responses  
Additional interviews 

Wallner et al. (2000) How EMS affect business and 
environmental performance 

Questionnaire to 498 Austrian 
organizations, both EMS and 
non-EMS  
Response rate 26%  
Interviews with 44 
organizations  

(continued opposite) 
 



CHAPTER 3 THEORETICAL FRAME OF REFERENCE 

  -35-

(from previous page) 
Author(s), year Aim Method 
Welch et al. (2002) Determination to which extent 

which greenness is associated 
with EMS adoption 

Questionnaire sent to 2918 
EMS and non-EMS 
organizations 

Wells & Galbraith (1999) Can SME use EMS to improve 
the environmental and 
economical performance? 

Ten large companies, four 
Mexican and six multinational 
placed in Mexico  
15 SMEs  

Zackrisson et al. (2000) Environmental and economical 
efficiency of ISO 14001 and 
EMAS 

Questionnaire to 360 Swedish 
organizations  
Response rate 49%  
In-depth interviews with 19 of 
these organizations 

3.3.1. Drivers for and benefits of implementing EMS 
The literature cites an abundance of benefits that accrue from the 
implementation of, or work with, an EMS. According to Schaltegger et al. 
(2003) the main benefits are: 
 

• Minimization of environmentally related economic and legal risks. 
Appropriate organizational structures, responsibilities for problematic 
activities and documentation can help to reduce such risk. 

• Reduction of environmental costs. Opportunities for lower purchasing 
costs, reduced waste costs, and reduced disposal costs can be detected 
more easily. 

• The link between quality, health, safety and environmental procedures 
often leads to potential improvements to general operational processes of 
the company. 

• Improvement in relations with government. The contact with regulators 
during the implementation of EMS provides an important benefit.      

 
However, Schaltegger et al. (2003) argue that the actual benefits from 
implementing an EMS also lead to widely differing results, which can imply that 
expectations, attitudes and success may not correlate. Therefore, much research 
has been conducted in order to investigate the real drivers and benefits from the 
EMS organizations’ point of view. 
 
In a Swedish questionnaire survey, Poksińska (2003) evaluated why companies 
adopt ISO 14001. According to that study, the most important significant motive 
for implementing ISO 14001 is “corporate image”. In the top list of the five 
highest values, motives were also stated: marketing advantage, customer 
pressure, relation with communities and relations with authorities. The study 
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performed by Strachan (1999) also defines the main driving force for 
implementing the EMAS regulation as a strategic marketing tool, i.e., the image-
factor. Another Swiss questionnaire survey performed by Hamschmidt & 
Dyllick (2001) also show that improvement of public image and an achievement 
of the ISO 14001 certification were at the top of the list of driving forces for 
implementing the EMS. The following driving forces were systematization of 
existing environmental activities and risk minimization. In that survey, the 
organizations primarily expected external recognition of their EMS activities. 
Further, the results of Hamschmidt & Dyllick (2001) show that economic 
purposes dominate over environmental purposes, and external demands are 
clearly considered more important reasons for EMS implementation than 
internal goals.  
 
Another questionnaire survey performed by Rivera-Camino (2001) with 
respondents in 11 different countries shows that the main driving force behind 
the implementation of EMAS or ISO 14001 was “national regulations” followed 
by “directors and owners”. Their study shows that legal mechanism has a high 
influence on firms. Hamschmidt & Dyllick (2001) concluded that the results in 
their study show that the large number of very different but highly valued 
reasons for EMS implementation suggests that EMS are not perceived as 
instruments serving only a very specific narrowly defined purpose, but much 
rather as broad general instruments serving a wide array of purposes. This can 
be one explanation for why the different evaluations show different results 
regarding the driving force behind the implementation of an EMS. 
 
Regarding benefits, the study performed by Rivera-Camino (2001) shows that 
implementing an EMS is a way of improving corporate image and political 
relations rather than a means of achieving long-term benefits. The participants in 
the study are not convinced that EMS increased productivity or competitiveness. 
The study in United Kingdom performed by Strachan (1999) shows, on the other 
hand, that the highest ranked benefits claimed by the respondents are 
environmental assurance to internal and external parties and competitive 
advantage. The organizations that participated in the Spanish study performed 
by Leal et al. (2003) mentioned that there are benefits such as optimization of 
the resources of the company, improvement in corporate image and compliance 
with regulation. The study performed by Poksińska (2003) shows similar results, 
but that as many as 72% of the participated organizations have found benefits in 
environmental improvements. Hamschmidt & Dyllick (2001) found that the 
most important non-monetary benefit was the systematization of environmental 
activities. The second and third factors were assurance of legal compliance and 
risk minimization. 
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3.3.2. Barriers for implementing EMS 
Hillary (2000) has put together case studies from all over the world to identify 
the barriers that can occur when implementing an EMS. The case studies refer to 
barriers for implementing an ISO 14001 environmental management system 
such as; insufficient resource availability, lack of priority and lack of perceived 
benefits. Hillary (2000) argues therefore that the path to third-party ISO 14001 
certification to can be long and tedious. 
 
Christensen & Rasmussen (1998) have performed a survey of twelve Danish 
printing houses. They state that one barrier is bureaucracy, which occurred in 
companies that had not previously practised quality management. The 
companies did not have any immediate knowledge of the concepts behind the 
implementation of a management system with manuals, procedures and 
instructions. Kirkland & Thompson (1999) and Strachan et al. (2003) also 
discuss the problems of the increased burden of paperwork associated with an 
implementation of an EMS.  
 
Strachan et al. (1997) have voiced concerns over the difficulty and the high costs 
associated with implementing and maintaining an EMS; namely, those 
associated with registration fees, auditing fees and the optional consultant fees. 
Kirkland & Thompson (1999) have identified and summarized some barriers to 
an EMS introduction through their experience of EMS (see Table 3.3). 
 
Table 3.3 Barriers for implementing EMS. Source: Kirkland & Thompson 

(1999). 
Barriers for implementing EMS 

• Lack of recognition of the EMS need 
• Perceived costs of the EMS and 

underestimation of benefits 
• Avoidance of the unknown 
• Denial 
• Resistance to complexity 
• Concerns about legal issues 
• No delegated responsibility  
• Lack of studies and examples 
• Lack of skills, knowledge and expertise 
• Reluctance to use external assistance 
• Problems with resources (money, time, 

skills, knowledge) 
• Multiple stakeholders with conflicting 

interests 
• Application of inappropriate solution 

• Lack of identification of specific 
drivers affecting the organization 

• Incompatibility with corporate culture 
• Isolation of environmental issues and 

the EMS from other aspects of the 
organization 

• Loss of commitment 
• Lack of awareness of EMS 
• Lack of concern about environmental 

issues 
• Reactive rather than proactive 
• Belief that current practices are 

adequate 
• Distrust or unfamiliarity with formal 

management systems 
• The iterative nature of the process 
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3.3.3. Economic effects from EMS 
One barrier for implementing an EMS is connected to costs (see Table 3.3). 
Researchers have therefore tried to calculate costs that are connected to the EMS 
implementation and operation. Regarding the results of the questionnaire survey 
performed by UNI-ASU (1997), costs range from €5,000 to more than 
€1,000,000. The average cost of an EMAS project is about €80,000, with the 
largest part, i.e., internal costs, amounting to €45,000. On average, €17,500 has 
to be paid for external consultation, €8,000 for each validation by the accredited 
verifier and the environmental statements and approximately €700 for 
registration. About 30% of the respondents in the UNI-ASU study claimed cost 
savings between €5,000 and €50,000 or between €50,000 and €250,000 per year. 
Related to the costs, the average repayment time was less than one and a half 
years. Hamschmidt & Dyllick (2001) calculated the average total costs for set-
up and operation of the EMS to €195,000. They concluded that the costs varied 
significantly, primarily depending on the size of the organization, and that the 
cost varies from €68,000 in the case of small organizations to €365,000 for 
larger organizations. However, their calculated annual monetary benefits were 
on average €115,000 per year, which results in an average payback period of 2.2 
years. Höppner et al. (1998) recount even shorter repayment times of 6-10 
months. Many other German studies report payback periods of between 1.5 and 
2.5 years. The available data regarding the different sizes of sites reveals a gap 
between smaller and medium-sized to larger organizations. In particular, for 
smaller organizations, the payback periods are much longer (Freimann & 
Walther, 2001). 

3.3.4. Environmental effects from EMS 
A number of studies question whether EMS enhances the environmental 
performance of the organization: see, for example, Wells & Galbraith (1999); 
Dyllick & Hamschmidt (2000); Mohammed (2000); Rondinelli & Vastag 
(2000); Wallner et al. (2000); Zackrisson et al. (2000); Berkhout et al. (2001); 
Summers Raines (2002); Welch et al. (2002); Ammenberg (2003); Andrews et 
al. (2003) and Melnyk et al. (2003). 
 
Two large studies have been performed by Berkhout et al. (2001) and Andrews 
et al. (2003), known as the MEPI study (Measuring the Environmental 
Performance of Industry) and the NDEMS study (National Database on 
Environmental Management Systems). Their studies contain data from a number 
of certified organizations gathered during a longer period in order to investigate 
the rate of change in environmental performance. The MEPI study is a gathering 
of 60 environmental performance variables from different sectors of 430 
European production sites, collected in a database. The authors point out that 
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they could not find any statistically significant relationship between ISO 14001 
certification or EMAS registration and any of the key environmental 
performance variables in the sectors; i.e., firms with a certified EMS do not 
appear to perform better than those without. In the NDEMS study, the 
participating organizations provided data for environmental performance 
indicators (EPI) before, during and after the EMS implementation, 
approximately three years. In order to track the changes in EPI related to the 
work with the EMS, the EPIs were related to the organizations’ EMS objective 
and targets. The results strongly suggest that the introduction of an EMS does 
make an observable difference to a facility’s environmental performance. More 
than two-thirds of the EPI for which a change in performance was reported by 
the facilities showed improvement, and improved EPI was observed in at least 
half of facility indicators for a majority of these facilities. While some 
deterioration in EPI may however occur after EMS adoption, 56% of these 
facilities had at least one performance outcome that was worse than expected. 
Overall, only 18% of the EPIs exhibited worse performance outcomes and only 
one facility reported worse performance outcomes for half or more of the 
indicators monitored. 
 
Questionnaire studies, such as those of Dyllick & Hamschmidt (2000); 
Mohammed (2000); Wallner et al. (2000); Zackrisson et al. (2000); Welch et al. 
(2002) and Melnyk et al. (2003) state in general that there were improvements, 
more or less, as an effect of the EMS. Dyllick & Hamschmidt, for example, state 
that 60% of the organizations participating in the questionnaire survey assign a 
supportive influence, 15% a decisive influence and another 15% did not 
perceive any influence regarding EMS. The main environmental improvements 
in the study performed by Mohammed (2000) were connected to a more 
efficient use of resources; i.e., reduction of paper, electrical consumption, use of 
chemical and toxic materials, fuel consumption and packaging volume. He also 
reports that the EMS has had less influence on emissions, wastewater, 
particulate solids and environmental accidents. However, he concludes that the 
EMS has a great effect on the organizations’ environmental status. Summers-
Raines (2002) is of the same opinion and the results from her study show that 
the respondents claimed to have made significant environmental improvements 
because of the implementation of the ISO 14000. Zackrisson et al. (2000) are 
more critical in their conclusions. They argue that half of the environmental 
targets would have been achieved even without an EMS. 
 
Case studies, such as the one performed by Rondinelli & Vastag (2000), 
conclude that one of the strongest impacts of ISO 14001 implementation was 
environmental awareness. Managers noted that everyone became more aware of 
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environmental aspects, regulations and impacts. Regarding direct environmental 
effects, the certification led to more ideas for material recycling and waste 
reduction. The results from the 15 SMEs participating in the study performed by 
Wells & Galbraith (1999) show that three-quarters have reduced releases to the 
environment, 70% have improved the workplace environment and about two-
thirds reduced energy and/or material use, improved waste handling and 
improved regulatory compliance. These environmental improvements have also 
led to improvements in economic performance in 80% of the SMEs. 
      
Ammenberg’s (2003) intention was to investigate a minimum level of approved 
environmental performance rather than an average performance, i.e., what an 
EMS can guarantee in terms of environmental impacts. He states that an EMS is 
not a guarantee for good environmental performance or reduced environmental 
impacts. However, he also concludes that an EMS can be used to structure and 
strengthen a company’s environmental efforts and that many companies surely 
have achieved important reductions in terms of environmental impacts by using 
EMS. 
 
There are also some researchers, who have performed an evaluation of the 
evaluations, i.e., meta-evaluation in order to investigate other evaluations results 
according to environmental effects; see for example Freimann & Schwedes 
(2000); Steger (2000); Freimann & Walther (2001) and Morrow & Rondinelli 
(2002). Morrow & Rondinelli (2002) draw the conclusion from their case 
studies and surveys that it is difficult to attribute environmental improvements 
directly to the adoption and certification of EMS. However, they found reported 
improvements; especially in the areas of waste recycling, air and waste 
emissions reductions, material use, energy and water conservation, and 
environmental and safety incidence reduction. They also conclude that EMS 
seems to be instrumental in bringing about a variety of impacts (Morrow & 
Rondinelli, 2002). Freimann & Walther (2001) and Steger (2000) have 
investigated other evaluations regarding the widespread opinion – especially in 
Austria and Germany – that EMAS lead to a “star performance”. The findings 
from these two studies were that there are no visible or measurable differences 
in environmental performance between EMAS, ISO 14001 or company-specific 
systems. Steger (2000) argues that the positive environmental impact mainly 
comes from the fact that a systematic and comprehensive approach to 
environmental management leads to the discovery and exploitation of new win-
win potentials, not more ambitious or new environmental targets. Freimann & 
Schwedes (2000) are of the same opinion and through their meta-evaluation they 
found that the highest environmental effects of environmental activities go hand 
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in hand with cost savings; for instance, waste sorting and reduction and a more 
efficient use of energy and water. 

3.4. Criticism towards EMS 
Krut & Gleckman (1998) are very critical of the ISO 14001 system and they 
demonstrate that the use of ISO 14001 is not a leading-edge tool that will 
improve corporate environmental impact, but rather an internal tool to manage 
environmental aspects of an organization’s operations. Their view is that ISO 
14001 is an inadequate tool for achieving sustainable industrial development 
because it does not require certified organizations either to measure 
environmental performance or to disclose results. They argue that certification 
implies that organizations meet regulatory mandates and go beyond legal 
requirements to achieve continuous environmental improvements, but there is no 
way of externally verifying that such improvements actually occur. Therefore, 
they argue that if it is to lead to improved environmental performance and to 
contribute to sustainable development, a corporate environmental management 
system must contain publicly disclosed environmental performance information. 
 
Sceptics contend that voluntary approaches such as implementing the ISO 14001 
management system often result in developing goals and objectives based on 
consensus within a company that may be sub-optimal and implementation often 
relies primarily on peer pressure and management incentives that may be 
ineffective (Wallace-Jones, 1998). Boiral & Sala (1998) have conducted a study 
about the attitude towards EMS at plants specialized primary in aluminium 
production. They found that very few managers mentioned that ISO 14001 
certification could lead to improvements in environmental quality. The most 
frequent criticism from the managers has to do with its effectiveness in 
achieving the fundamental purpose of any green effort: reducing waste 
discharges into the natural environment. This study contends that unlike 
investments in technology, investments in implementing the ISO 14001 
management system do not guarantee any improvement in environmental 
quality. Ammenberg (2003) has investigated what an ISO 14001 certificate, or 
an EMAS registration, guarantees. For a presentation of his results, see Section 
3.3.4. He is critical of how the standards are formulated, finds them indistinct 
and contends that they can be interpreted and applied in many different ways. 
He also concludes that it is clearly possible to be certified and registered without 
improving very much at all. The effects of EMS are dependent on how 
organizations choose to use the requirements in the standard. He finally 
concludes that in order to capture the potential that EMS has, issues of 
credibility should be observed. 
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4. SUMMARY OF PAPERS 
In this chapter, a short overview of the appended papers is presented. The 
papers are summarized with an explanation of background, purpose, 
methodology and conclusions. More detailed information can be found in the 
appendices. 
 

4.1. Overview of the appended papers 
For an overview of how the four research questions are connected to the 
appended papers, see Figure 4.1. The figure also gives an overview of the 
research strategy and data collection methodology used in the paper. 
 

 
Figure 4.1 An overview of how the research questions are connected to 

research strategy, the data collection and the different appended 
papers. 

 

4.2. Paper I 
Schylander, E. & Zobel, T. (2003). Environmental effects of EMS: Evaluation 
of the evidence. Proceedings from Evaluation of Sustainability European 
Conference – EASY-ECO 2, Vienna, Austria, pp. 404-415. 
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4.2.1. Background 
Several empirical studies have tried to evaluate how implementation of EMS 
influences the environmental performance, cost, and benefit of companies. 
However, few have evaluated these evaluations, i.e., performed a meta-
evaluation, in order to assess their quality or summarize the results from these 
multiple sources of empirical data. No meta-evaluations of EMS with a focus on 
methodologies used in the evaluations and stated environmental effects have 
been found, nor is there any meta-evaluation based on evaluations from different 
areas around the world. 

4.2.2. Purpose 
The aim of this paper is to evaluate previous evaluations of EMS, which have 
one or more research questions concerning environmental effects of EMS 
implementation. The following three questions are stated: 
 

• What do evaluation studies say about the environmental effects of EMS? 
• What methods are used in these evaluation studies?  
• What methods are suitable when evaluating the environmental effects of 

EMS? 

4.2.3. Methodology 
The methodology used is a literature review, i.e., a meta-evaluation. An 
exhaustive search was made during the period May-December 2002 in relevant 
databases to find evaluations concerning environmental effects of EMS. The 
search started with defining search phrases to find articles of interest. Once an 
interesting article was found, all relevant references in the reference list were 
sought. To be able to answer the research question regarding methods used in 
the evaluation, the evaluation reports upon which the studied articles were based 
were requested. A total of 17 evaluations with a focus on effects of EMS were 
found. Ten of the studies were excluded from the meta-evaluation, mainly 
because they did not have a research question focusing on environmental effects. 
The evaluations remaining after this step were then analyzed according to the 
research questions about environmental effects and methods. 

4.2.4. Conclusions 
The search for studies focusing on the effectiveness of EMS has shown that 
comprehensive studies have been carried out all over the world. The authors of 
this paper found seven major geographically wide-spread evaluations focusing 
partly on environmental effects. Our meta-evaluation gave no conclusive answer 
regarding the environmental effects of EMS. The results from the different 
evaluations in the meta-evaluation are not consistent and it therefore seems 
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impossible to suggest a causal linkage between an EMS and environmental 
performance. One hypothesis is that it might still be too early to see any results 
of the systems. Furthermore, the organizations willing to be evaluated may 
already be leaders in pollution prevention and environmental compliance. One 
might also argue that organizations may be successful early after an EMS 
implementation, because they tend to focus on improvement areas that are easily 
implemented. However, more data is needed both in the form of evaluations of 
primary empirical material and meta-evaluations of secondary data.  
 
Another important consideration when evaluating environmental effects of EMS 
is what to measure. In several of the studies evaluated in this paper, 
environmental performance is measured in organizations with an EMS and 
compared to the performance of organizations without an EMS. We believe that 
such a comparison is necessary to rule out factors leading to improvement, and 
the parameter one should compare primarily is the rate of environmental 
performance change. Further on, there is a need to search for new ways of 
measuring environmental performance, and the evaluations have shown that 
finding relevant indicators for environmental performance is no trivial task. In 
addition, it is far from certain that metric indicators alone can measure the 
environmental performance of organizations. Therefore, hard indicators should 
probably be complemented with softer more subjective evaluations. 

4.3. Paper II 
Schylander, E. & Martinuzzi, A. (2004). ISO 14001 – Experiences, effects and 
future challenges – A national study in Austria. Submitted for publication. 

4.3.1. Background 
The assumptions about what an EMS is, or what it not is, have led researchers 
and evaluators to do empirical studies in order to try to evaluate how an 
implementation of an EMS influences the environmental performance, cost, and 
benefit of organizations. There is a lack of national evaluations of ISO 14001 in 
many countries including Austria. A problem with national comprehensive 
studies of EMS is the lack of a complete list of the national certified sites. 
Though, in Austria, since 1 April 2003, there has been a list of 501 certified sites 
certified according to ISO 14001. To be able to communicate experiences and 
effects from organizations working with ISO 14001 to other organizations, such 
a study should be of interest. Another possibility with such a study is to enable a 
comparison of conclusions from different national studies, thereby generating 
general conclusions regarding EMS as a phenomenon. 
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4.3.2. Purpose 
The aims of this study are to explore the experiences and effects obtained by 
Austrian organizations working with ISO 14001. 

4.3.3. Methodology 
Two different methodologies were chosen as research strategy, i.e., 
questionnaire and interviews. To explore the perspectives of Austrian ISO 
14001 organizations, a questionnaire was used. Details about the distribution 
and number of responses are to be found in Table 4.1. For further information 
about the questionnaire, see Schylander (2004a). 
 
Table 4.1 Details about distribution and number of responses of the 

questionnaire. Source: Schylander & Martinuzzi (2004). 
Feature Data within this study 
Geographical/time distribution Austria/August-October 2003   
Target population 501 = all ISO 14001-certified sites in Austria  
Respondents of the questionnaire 297 = Environmental managers of the 501 sites 
Number of responses 71 
Response rate 24% 

 
To establish a background and description of the development of EMS in 
Austria, additional face-to-face interviews with 11 Austrian EMS experts were 
held. Some questions were formulated in the same way as in the questionnaire, 
which enabled a triangulation and an in-depth interpretation of the results from 
the organizations. For further information about the interviews, see Schylander 
(2003). 

4.3.4. Conclusions 
As similar studies conclude, our results show that organizations primarily expect 
an external recognition of the EMS activities, such as image (improved 
corporate image). The EMS motivation literature may also give excessively high 
image-related expectations because the organizations in our study did not 
perceive the expected image benefit when implementing an EMS. However, ISO 
14001 fulfils many of the expectations within other important motives regarding 
legal compliance, improvement of environmental performance and 
systemization of environmental activities and can therefore be seen as an 
instrument serving a wide range of purposes. The most important contribution of 
ISO 14001 discerned in our study, but also in other similar studies, is that it 
raises the awareness of environmental issues. Likewise, as in other national 
studies, our study shows that direct environmental effects can be seen in 
improvements within waste, recycling and energy. From these activities, the 
organizations have also realized considerable cost-savings by reducing and 
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fractioning their waste and a more efficient use of energy. This implies that the 
highest environmental effects can be found in fields where environmental 
improvements and costs-savings go hand in hand. Cost-savings are often easily 
realized at the start of implementation of an EMS, since there are often a lot of 
low-hanging fruits to pick in the implementation phase and this gives a short 
repayment time on the EMS investment. Additional economic benefits may be 
long-term and partly immaterial, which makes them difficult to measure, e.g., 
avoidance of emergencies. Another main benefit is that ISO 14001 ensures legal 
compliance. ISO 14001 does not influence product-related activities. The market 
for product-oriented environmental innovations is perhaps still too weak to drive 
the necessary strategic adjustments of certified organizations towards profitable 
environmental innovations. Freimann & Schwedes (2000) call for instruments 
that help organizations to evaluate the EMS and ISO 14031. However, one 
significant conclusion of our study is that many organizations in Austria do not 
have knowledge about the ISO 14031 standard. The use of this standard can 
clarify the link between management efforts and actual improvements, resulting 
in good environmental management, but there is still a need to promote this 
standard. The majority of the responding organizations are working with 
integrated management systems and it is obvious that, in the future, ISO 14001 
is going to play a significant role in integrated management systems. Overall, 
our study shows that ISO 14001 is catalysing a shift from an outside-driven 
strategy of regulatory compliance, to an inside, proactively driven strategy 
including an establishment of environmental objectives and targets. Therefore, 
in order to drive organizations effectively into Sustainability Management 
Systems, the two most important challenges are to improve the coordination 
between the EMS and the organizations’ strategies and to synchronize the EMS 
with central value-chains. 

4.4. Paper III 
Schylander, E. (2004). Is EMS a tool that promotes environmental 
sustainability? How organizations establish and fulfil their environmental targets 
in order to reduce environmental impact. Submitted for publication. 
 
An earlier version of the paper is also published in: Proceedings from Corporate 
Social Responsibility and Environmental Management, Nottingham, United 
Kingdom, pp. 275-284. 

4.4.1. Background 
The different results from evaluations and meta-evaluations with a focus on 
effects from EMS are inconsistent with regard to the environmental 
consequences of EMS. Therefore, it is not yet possible to draw general 
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conclusions about how an EMS affects environmental performance. There is 
also a lack of concrete measurable results to indicate how EMS actually has 
contributed to reducing environmental impact. Both ISO 14001 and EMAS 
require continuous improvement of an organization’s overall environmental 
performance and the environmental objectives and targets play an important role 
in this improvement process. The establishment of objectives and targets must 
consider significant environmental aspects, i.e., those having significant 
environmental impact. Therefore, it is necessary to investigate whether 
organizations with EMS are working with and establishing targets within their 
significant environmental impact. 

4.4.2. Purpose 
This paper aims to illuminate how EMS contributes to environmental 
improvements of organizations. A second aim is to determine if EMS 
organizations work with targets related to their core environmental impact. 

4.4.3. Methodology 
Both aims stated in this paper are accomplished through both studies. The first 
study, a case study, is performed at a Swedish hydropower company, Vattenfall 
AB Vattenkraft. The second study, a national EMS study in Austria, considers a 
selected part of the results of a questionnaire sent to all 501 certified sites in 
Austria. 
 
In the case study, four different methods for data collection were used; i.e., 
documentation, archival records, interviews and direct observations. The author 
of this paper supervised this project, but two other persons gathered the data. For 
the complete case study report, see Sieurin & Åhman (2004). The results from 
Vattenfall AB Vattenkraft presented in this paper are delimited to one central 
part of the EMS, i.e., environmental objectives and targets, including a follow-
up to determine whether they have reduced its environmental impact since the 
EMS implementation, but also if the selected targets are connected to the 
significant environmental impacts. 
 
In the national EMS study in Austria, a selected part of the results from the 
questionnaire is used. One detailed question was posed to state whether the EMS 
has led to any environmental improvements or not. Two other questions were 
combined in order to determine whether the organizations work with appropriate 
significant environmental aspects. 



CHAPTER 4 SUMMARY OF PAPERS 

  -49-

4.4.4. Conclusions 
Both studies presented in this paper show that the EMS has contributed to 
environmental improvements. At Vattenfall AB Vattenkraft, there are no doubts 
that the work with EMS has improved the environmental performance. Of 31 
established environmental targets during the years 2000-2003, 27 were fulfilled. 
For example, it can be concluded that Vattenfall AB Vattenkraft has reduced the 
amount of hazardous waste every year since 2000. There is also a reduction of 
discharges of oil to water and a reduction of the use of mercury in power 
stations. From the study at Vattenfall AB Vattenkraft, it may be concluded that 
the environmental targets are better fulfilled at power stations that have their 
own EMAS systems whereby site-specific targets are formulated. This is also in 
accordance with Bring (2003), who argues that there is a better fulfilment of 
targets that are formulated by those working directly with the environmental 
aspect. The results from the national EMS study in Austria show that the most 
important contribution of EMS is that it raises the awareness of environmental 
issues. Another important contribution from the EMS can be seen in 
improvements within waste and recycling. However, there are varying degrees 
of environmental improvements in all different environmental aspects as an 
effect of the implementation of ISO 14001. 
 
The results from the national EMS study in Austria indicate that organizations 
establish targets even in cases when the environmental impact is assessed as 
low. Where the aspect of waste is concerned, a majority of all organizations 
participating in the study in Austria who assess their environmental impact as 
low or very low still work with a waste target established in a quantitative way 
or with project and budget. This is also the case in Vattenfall AB Vattenkraft, 
where the target connected to waste is not classified as a significant aspect or a 
main environmental impact. Regarding all the other objectives and targets at 
Vattenfall AB Vattenkraft, one can conclude that the company is working with 
appropriate environmental targets, since these targets are associated with 
significant environmental aspects. The study in Austria shows that transports 
seem to be problematic within an EMS. Transports are ranked as having the 
highest environmental impact; still, organizations fail to establish transport-
related targets with a project and budget or in a quantitative way. It is more 
common to establish a target within transports in a described way, which seems 
to indicate that transports are hard to deal with concretely within an EMS. 
 
It is important to remember that EMS has led to important environmental 
improvements even if improvements in some cases are not connected to impacts 
that are considered as the most significant. However, before concluding that 
EMS is a tool that promotes environmental sustainability, it is necessary to 
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determine more fully whether organizations with EMS are working with and 
establishing targets related to their core environmental impact. 
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5. CONCLUSIONS AND DISCUSSION 
In this chapter, a summary of the findings related to the stated purpose and 
research questions is presented along with some suggestions for further 
research. 
 

5.1. General findings 
The purpose of this thesis has been to explore and describe environmental 
effects and organizational experiences of working with EMS in order to generate 
knowledge about the contributions of EMS implementations. The following 
research questions were formulated. 
 

1. What kinds of methods have been used in previous research to evaluate 
environmental effects of EMS? 

2. What environmental effects does EMS have according to previous 
research? 

3. What are the organizational experiences of working with EMS? 
4. How does EMS contribute to environmental improvements of 

organizations? 

5.1.1. Findings regarding research question 1 
In the meta-study of previous research regarding environmental effects of EMS, 
three kinds of methods were used; 1) environmental indicators, 2) questionnaires 
and 3) interviews. Some evaluators used more than one method in their 
evaluation, and they also had in summary the following strategies for measuring 
the environmental effects of an EMS: 
 

• The rate of environmental performance change in EMS organizations;  
• Actual environmental performance in EMS organizations compared to 

actual environmental performance in non-EMS organizations;  
• The rate of environmental performance change in EMS organizations 

compared to the rate of environmental performance change in non-EMS 
organizations. 

 
An evaluator can choose to measure the rate of environmental performance 
change in EMS organizations to see whether or not the EMS has led to any 
environmental improvements. Four of the seven investigated evaluations have 
been based on this kind of measurement. Another strategy compares the actual 
environmental performance in EMS organizations with the actual environmental 
performance in organizations without an EMS. Two of the seven investigated 
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evaluations use measures of this kind. Finally, an evaluator can choose to 
analyze the rate of environmental performance change in EMS organizations 
and compare the results with the rate of environmental performance change in 
non-EMS organizations during the same time period. Only one of the 
investigated evaluations uses this procedure. 

5.1.2. Findings regarding research question 2 
To gain an overview of the methods and strategies for measurement according to 
research question number one, but also to get an overview of the results in the 
evaluations, Table 5.1 was constructed. It is modified compared to the table in 
Schylander & Zobel (2003). In 2003, when the meta-evaluation was performed, 
the results from the study by Andrews et al. (2003) had not been drawn (study 6 
in the table). However, later that year they delivered the results, which Table 5.1 
now includes. 
 
Table 5.1 Methods, strategies for measuring, and results in the different 

evaluations where each number represents an evaluation. The 
environmental effects in the evaluations are shown as + (reduced 
environmental impact) or – (no environmental impact). Source: 
Schylander & Zobel (2003). 
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The overall conclusion regarding research question number two is that a 
majority of the studied evaluations state that EMS has positive effects on 
environmental performance. No evaluation states negative environmental 
effects. Two of the evaluations were unable to find any correlation between 
EMS and environmental performance, but in one of these, the results also differ 
within the evaluation. On the whole, the level of generalization in the 
evaluations was found to be low. None of them has, despite a positive effect in 
the evaluation, been able to generalize the results. Instead, all evaluators 
maintain that they have not been able to determine whether or not EMS is a 
generally positive phenomenon from an environmental point of view. 
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Regarding the interaction between research questions number one and two it can 
be stated that no causal linkage between the methods used and the results 
presented have been found. The results tend to differ between methods but also 
within each method. 

5.1.3. Findings regarding research question 3 
Experiences from the Austrian EMS organizations participating in the 
questionnaire study show that the most important driving force for implementing 
ISO 14001 is to improve public image (see Figure 5.1). The right y-axis and the 
two lines show the averages of how the organizations assessed their expectations 
(4 = very high expectation) and perceived benefits (4 = very high benefits), 
respectively. The differences between expected benefits and perceived benefits 
have been calculated for each motive in all organizations. The results of this 
analysis are also presented in Figure 5.1 where the left y-axis shows the 
differences between expected and perceived benefits in order to investigate the 
“degree of happiness or frustration” related to each motive. 
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Figure 5.1 Expectations and perceived benefits of ISO 14001. Source: 

Schylander & Martinuzzi (2004). 
 
The results show that ensuring legal compliance is a strong driving force that 
seemed to be fulfilled by the implementation. Further, improvements in 
environmental performance, a systemization of environmental activities and risk 
minimization also seem to have been achieved by the implementation. However, 
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the high expectations about improving public image were not always reached. 
Also, in identifying potentials for cost reductions, for nearly half of the 
organizations, the high expectations have not been fulfilled. Calculations have 
been made in order to determine how many organizations had large differences 
between their expectations and the fulfilment of them. The results show that 
83% of the organizations had fulfilled their expectations and only 17% found 
significant differences between their expectations and the fulfilment of them. Of 
these 17%, half of them had remarkably lower results than expected and half of 
them had remarkably higher results than expected.7 
 
In the Austrian study, respondents were asked about costs for building and 
running the ISO 14001 system and cost-savings and direct incomes as effects of 
the ISO 14001 implementation. Table 5.2 shows the organizations’ assessment 
of different costs related to their ISO 14001 implementation and certification. 
 
Table 5.2 The organizations’ assessment of average costs for implementing 

ISO 14001. Source: Schylander & Martinuzzi (2004). 
Costs   Average costs in 

Euro 
% of costs 

Building the ISO 14001 – internal costs €51 068 67 
Building the ISO 14001 – consultant costs €18 383 24 
Certification costs €6 767 9 
Sum of costs for building the system €76 217 100 

 
The average cost to build an ISO 14001 system was assessed by the 
organizations to be about €76,000, where 67% was attributable to internal costs, 
24% consultants’ fees and 9% certification costs. The yearly cost for running the 
system was assessed by the organizations to be €24,000 on average. In average 
terms, the yearly cost-savings amounted to €54,500. The most important 
contribution to these cost savings was lower costs for waste, since the 
organizations had started to fraction and sort their waste. Resource optimization 
was another important form of cost-saving, which was related to a more efficient 
use of energy, packaging and raw materials in the processes. On the other hand, 
about 70% of the respondents could not see any direct income as a result of the 
implementation of ISO 14001. However, the assessed direct incomes were in 
average terms €13,400. A deeper analysis of costs for building the ISO 14001 
system, cost-savings, direct incomes and yearly costs for running the system 
shows that an average repayment time is less than two years (1 year and 8 
months). 

                                           
7  The high number of fulfilled expectations can also be explained through “retro-fitting”, since the question 

about expectations of an implementation of ISO 14001 was asked after the implementation, i.e., the 
expectations have been changed due to the experiences of the respondents. 
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International standards for management systems, especially ISO 9001 and ISO 
14001, have received a lot of criticism for being bureaucratic and hard to 
translate into practical work. One aim of the Austrian study was to investigate 
how difficult the application and understanding of the different elements of the 
standard was during the implementation phase. Two main findings should be 
highlighted. Firstly, the environmental policy seems to be the element in the 
standard that is easiest to translate into practical work. Only 13% of the 
respondents consider it difficult. Secondly, legal and other requirements seem to 
be a difficult element; 20% of the respondents judge this as very difficult and 
another 37% judge it as difficult. On the other hand, the results of the study 
show that legal and other requirements are judged by the majority of the 
respondents to work best in daily practice. In other words, legal and other 
requirements are difficult to handle in the implementation phase, but the effort 
seems to be worth the trouble. 
 
About 95% of the organizations judge it greatly meaningful or meaningful to 
develop their ISO 14001 system into a sustainability management system by 
coordinating environmental management and company strategy, i.e., strategic 
orientation. Moreover, 85% see a need for better synchronization of the 
company’s central value-adding processes and their EMS. Furthermore, it is 
interesting that, to the Austrian ISO 14001 organizations, these two strategies 
seem to be more relevant than strengthening the corporate social responsibility 
(CSR), which is discussed extensively among scientists and practitioners all 
over Europe. 
 
The results of the Austrian study show that 89% of the examined organizations 
have integrated their EMS with other management systems. Of the 
organizations, 82% have integrated their EMS with a quality management 
system, mainly in accordance with ISO 9001. A majority of the respondents said 
that they found advantages in integrating their management systems, as there is 
only one source of documentation and joint external and internal audits. 
Disadvantages of working with integrated systems were, according to the 
respondents, a high degree of bureaucracy, complexity and high resource 
demands. 

5.1.4. Findings regarding research question 4 
Regarding the question of how EMS contributes to environmental 
improvements, data from the case study at Vattenfall AB Vattenkraft and the 
national questionnaire study in Austria have been examined. The overall results 
from the two studies show that the EMS has contributed to environmental 
improvements. Since both ISO 14001 and EMAS require continuous 
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improvement of an organization’s overall environmental performance, the 
environmental objectives and targets play important roles in this improvement 
process. Of a total of 31 established environmental targets at Vattenfall AB 
Vattenkraft during the years 2000-2003, 27 were fulfilled. All objectives and 
targets stated at Vattenfall AB Vattenkraft during the years 2000-2003 are 
presented in Table 5.3. The table indicates whether the targets were reached or 
not. A comment is given in cases where there were deviations from the stated 
target. 
 
Table 5.3 Vattenfall AB Vattenkraft’s objectives (bold) and targets (italics) 

during the years 2000-2003. Source: Schylander (2004b). 
OBJECTIVES AND TARGETS YEAR RESULTS COMMENTS 

Reduce the amount of oil and grease spill to water 
- Reduce the amount by 5% 
- Reduce the amount by 750 kg 
- Reduce the amount by 360 kg 
- Reduce the amount by 250 kg 

 
2000 
2001 
2002 
2003 

 
Reached 
Reached 
Reached 
Not reached 

 
-40-60% 
 
 
Accident 

Reduce contamination of soil 
- Decontamination of one contaminated site 
- Decontamination of one contaminated site 
- Mapping the pollution of soil Ume and Skellefte Rivers 
- Investigation of 3 sites along the Lule River. Decontamination of sites 
along the Lule and Ume Rivers 
- Mapping the pollution of soil at 15-20 power stations, Ume River 

 
2000 
2001 
2002 
2002 
 
2003 

 
Reached 
Reached 
Reached 
Not reached 
 
Not reached 

 
 
 
 
 

Reduce the quantity of waste discharged to air, water and soil 
- 100% of hazardous waste shall be sorted and fractioned  

 
2001 

 
Reached 

 
Delayed 

Minimize the use of heavy metals in the operations 
- Reduce the amount of mercury by 3 kg in power stations 
- Reduce the amount of mercury by 0.5 kg in power stations 
- Abolish all use of mercury in new plant 
- Reduce the amount of mercury by 0.3 kg 
- Reduction of 30 mercury circuit breakers at 2 power stations 

 
2000 
2001 
2002 
2003 
2003 

 
Reached 
Reached 
Reached 
Reached 
Reached 

 
4.2 kg 
 
 
 
3 pow. stations 

Reduce the use of energy  
- Reduce the use of energy in power stations by 2%  
- Reduce the use of energy in power stations by 1% 
- Pilot project to map possible ways of saving energy 

 
2000 
2001 
2002 

 
Reached 
Reached 
Not reached 

 
Delayed 
Delayed 
Too expensive 

Reduce environmental impact from travel 
- Reduce number of flights Stockholm-Sundsvall 
- Each division shall have at least three telephone-/video conferences  
- Each division shall have at least four telephone-/video conferences 

 
2000 
2001 
2003 

 
Reached 
Reached 
Reached 

 
-5% 

Reduce negative influence on landscape 
- All operating instructions shall be in use during 2000 
- Examine all operating instructions and improve them where needed 
- Establish operating instructions for all sites 

 
2000 
2001 
2002 

 
Reached 
Partly 
Reached 

 
Delayed 

Reduce negative influence of hydropower on biodiversity 
- Increase the number of areas of protection by at least one 
- Increase the number of areas of protection by at least one 
- Develop and support the two areas of protection 

 
2000 
2001 
2003 

 
Reached 
Reached 
Reached 

 

Reduce risks for accidents with oil release  
- Increase the share of power stations with oil alarms by 57%  
- Increase the number of power stations with oil alarms by 14 
- Installation of a new transformer with biodegradable oil at one site 
- Modernize oil systems at 6 sites 

 
2000 
2001 
2002 
2003 

 
Reached 
Reached 
Reached 
Reached 

 
Delayed 
Delayed 

 
A summary of the results regarding environmental effects from the national 
questionnaire study in Austria is presented in Figure 5.2.  
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Figure 5.2 How organizations in Austria assess environmental improvements 

as an effect of ISO 14001 implementation. Source: Schylander & 
Martinuzzi (2004). 

 
In summary, the results from the questionnaire study show that, to some extent, 
there are environmental improvements in all the different environmental groups 
as an effect of the implementation of ISO 14001 (see Figure 5.2). It could be 
observed that one large contribution of the implementation of ISO 14001 was 
increased awareness of environmental issues, i.e., the implementation raised top-
management and employee awareness of environmental issues within the 
organization. 71% of the respondents have recognized that the status of 
environmental issues has increased since the ISO 14001 implementation. 
Moreover, the organizations assessed that significant improvements were also 
related to waste, recycling and energy-related issues. 
 
The results also show that implementing ISO 14001 does not seem to influence 
product development activities. Only 2.5% of the respondents have recognized a 
strong increase in their products lifecycle as an effect of the implementation of 
ISO 14001. An implementation of ISO 14001 does not seem to influence 
emissions to soil and transports to any great extent. 
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5.2. Main conclusions 
The results concerning environmental effects and organizational experiences in 
this thesis generally agree with those obtained in previous research.  
 
Regarding the organizations expectations, the results in this thesis show that 
organizations primarily expect an external recognition of the EMS activities, 
such as image. See also, for example, Strachan (1999); Hamschmidt & Dyllick 
(2001); Poksińska (2003). The results also show that EMS fulfils many of the 
expectations within important motives regarding legal compliance, improvement 
of environmental performance and systemization of environmental activities. 
EMS can therefore be seen as an instrument serving a wide range of purposes. 
One large contribution of working with EMS consists of the identification of the 
legal and other requirements to which the organization must adhere, even if it is 
one of the issues that were found to be the most complex to handle in the 
implementation phase. However, the results presented in this thesis also show 
that organizations did not perceive the expected image benefit when 
implementing an EMS. One explanation may be that the EMS motivation 
literature can give organizations excessively high image-related expectations 
that could not be fulfilled in reality. 
 
The deeper analysis of costs for building EMS, cost savings, direct incomes and 
yearly costs for running the system showed that the average repayment time is 
less than two years, which is also in agreement with previous studies. See, for 
example, the research performed by UNI-ASU (1997) or Höppner et al. (1998). 
The relatively short pay-off time is often connected to win-win-solutions 
between economy and environmental interests. The highest environmental 
effects can therefore be found in fields where environmental improvements and 
costs-savings go hand in hand. The results presented in this thesis show that the 
highest environmental effects can be seen in fields within waste and recycling, 
where considerable cost-savings can also be realized by reducing and fractioning 
waste. Similarly, there are positive environmental effects within energy, where 
an optimization of the use of energy can also give considerable cost-savings. 
These results are in accordance with the results obtained by Freimann & 
Schwedes (2000), Mohammed (2000) and Steger (2000). Cost-savings are also 
often easily realized at the start of an EMS implementation, since there are often 
a lot of low-hanging fruits to pick in this phase and this gives a short repayment 
time on the EMS investment. The most important indirect environmental 
contribution of EMS, discerned from the research performed in this thesis but 
also in other similar studies, is that it raises the awareness of environmental 
issues; see, for example, Rondinelli & Vastag (2000). The direct environmental 
effects of this are, on the other hand, hard to quantify. However, the results in 
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this thesis do not support the hypothesis that EMS influences product 
development activities. The market for product-oriented environmental 
innovations is perhaps still too weak to drive the necessary strategic adjustments 
of certified organizations towards profitable environmental innovations. 
 
The measurement of environmental effects and organizational experiences of 
EMS is complex in nature. According to the results presented in this thesis, it is 
preferable to measure environmental performance change, e.g., actual releases to 
the environment, associated with the rate of release change in time. However, 
studies have shown that it is difficult to generate satisfactory evidence only 
using this type of data, mainly because it is hard to conclude cause and effect. 
Organizations are heterogeneous and natural year-to-year fluctuations in 
environmental releases make this type of research area problematic (Schaltegger 
et al., 2003). It is important to bear in mind that the methodological choices do 
not need to be exclusively positivistic. To be able to illuminate the questions 
about how EMS affects environmental performance it is important to use 
multiple elongated methodologies, e.g., studies of environmental indicators 
complemented with questionnaires, interviews with the employees, but also 
more softer and subjective methodologies, i.e., GEMI or ISO 14031; see also 
GEMI (1994); Eagan & Joeres (1997) and ISO (1999). 
 
If EMS then is as a tool that promotes environmental sustainability, which the 
SAGE group considered at the Earth Summit in Rio de Janeiro in 1992 before 
the development of the EMS, some important questions now need to be 
answered with empirical data. It is important to bear in mind that, since the 
relatively short time it was introduced, EMS has led to important environmental 
improvements and achieved considerable acceptance around the world. 
However, it is also necessary to question whether the organizations are dealing 
with their core environmental impact or if they are focusing on environmental 
aspects with low impact. The results from the studies presented in this thesis 
indicate that organizations establish environmental targets that are not earlier 
defined to have significant environmental impact. Concerning the aspect of 
waste, a majority of all organizations participating in the study in Austria who 
assess their environmental impact as low or very low have still established an 
environmental target within waste. This is also the case in Vattenfall AB 
Vattenkraft, where a target concerning waste is not classified as a significant 
aspect or a main environmental impact. Indications were also found that one 
problematic issue to handle within an EMS is transports, even though, according 
to the research performed in this thesis, transport is judged to have a significant 
environmental impact. Some improvements of EMS have to be made before 
EMS can be acknowledged as a tool that not only leads to environmental 
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improvements but also promotes environmental sustainability. These 
improvements do not include abandonment of easy targets (low-hanging fruits) 
for core environmental impact targets but rather an expansion of easy targets 
combined with targets related to the core environmental impact of organizations. 
The author’s concluding interpretation from the present situation in the work 
with EMS, supported of the results presented in this thesis, is shown in Figure 
5.3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.3 The author’s own interpretation of the results in this thesis 

regarding EMS and environmental effects8. 
 

5.3. Discussion 
The data used in this thesis, and the findings derived from them, have strengths 
as well as some limitations that should be noted. The different data collection 
methodologies presented in Figure 2.4 are discussed below. 

5.3.1. Literature review 
The main strengths of the literature review are the systematic approach but also 
that the search for relevant studies covered a longer period and examined studies 
from all over the world. However, relevant information may have been missed 
in the literature review performed in May-December 2002. During the research 
process, more information and knowledge about this research area has been 
acquired. Therefore, a new literature review, though not as thorough as the one 
in 2002, was performed continually from June 2003 to May 2004. The results 
are presented in Section 3.3. 

                                           
8 The development of Figure 5.3 has been inspired by a discussion with Torbjörn Brorson at an EMS research 
network meeting at Linköping University, 20 March 2003. 
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Experiences from ISO 9000, which can serve as a good indicator of what we can 
expect from the work with EMS, show that it took in an average of two and a 
half years from implementation to realize significant bottom-line results 
attributed to the ISO 9000 (Terziovski et al., 1999). This implies that it may be 
too early to draw any conclusions about the long-term environmental effects 
from the EMS evaluations, since they were done during the period 1997-2000. 

5.3.2. Questionnaire 
One strong point of this study is that all certified sites in Austria were contacted 
to participate in the study. Other strengths were the careful planning of the 
questionnaire, the reminder that was sent to the non-respondents twice and the 
careful analysis. Further, an analysis was performed in order to investigate the 
group of non-respondents. The results from the analysis show that the 
distribution among type of sector and size of the organization were 
approximately the same as the respondents (see Table 2.3). The group of 
respondents may therefore represent the total target population. However, the 
number of respondents in the questionnaire study in Austria was insufficient to 
allow for statistical generalization of all certified organizations in Austria. It has 
also been difficult to categorize the type of organizations answering the 
questionnaire, i.e., those that are leaders or those that are poor performers within 
environment-related issues. It may be the fact that the organizations answering 
the questionnaire are leaders in pollution prevention and environmental 
compliance and use the EMS to document and institutionalize the changes. It 
may on the other hand also be the organizations that perceive themselves to be 
poor performers and use the EMS as a way of reaching the best-practice frontier. 
These differences in organizations may show changes in environmental 
performance changes, since a poor performer may show a more dramatic 
improvement related to the EMS introduction than the leaders within 
environmental issues. 
 
The questionnaire was sent to the person responsible for environmental issues, 
something that could increase the risk that the results may be a little too 
optimistic. If people with other responsibilities in the organizations had been 
asked the same questions the findings may perhaps have been different. 
However, the person responsible for environmental issues was chosen as the 
respondent, since he/she was thought to be the one with the best overview of 
environmental issues in the organization. 
 
Furthermore, the organizations that have participated in the questionnaire study 
may not all have been providing unbiased or complete information. The 
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questions were designed to measure the differences that the EMS has made in 
the organization, and the views about this may have changed over time due to 
the experiences of using the EMS, i.e., “retro-fitting”. 
 
The results from some questions in the questionnaire were divided into two 
groups, SMEs and larger enterprises. However, SMEs do not constitute a 
homogenous group. They are a diverse and heterogeneous group, and the results 
regarding SMEs must be interpreted with caution; see also Hillary (2004). 

5.3.3. Case study 
The case study is based on multiple sources of evidence, i.e., documentation, 
archival records, interviews and direct observations, which were used to 
strengthen the results. The data from the case study presented in this thesis is on 
the other hand limited to the work and follow-up of environmental objectives 
and targets. However, the multiple sources of evidence helped to provide a more 
correct view than just the stated objectives and targets regarding how the EMS 
has contributed to environmental improvements. 
 
One must bear in mind that only one case study was analyzed. The case study 
performed at Vattenfall AB Vattenkraft may not be representative of other 
organizations regarding the environmental effects of EMS. However, the case 
study aimed to provide one more source of evidence of the other results 
presented in thesis about how an EMS contributes to environmental 
improvements within an organization. 

5.3.4. The entire thesis 
The results and research presented in this thesis are based on different data 
collection methodologies. Many of the findings from the different studies show 
similar results, which strengthen the general conclusions. Comparisons with 
results from other similar research also correlate, which has strengthened the 
results presented in this thesis. 

5.4. Further research 
In the beginning of this project, there were a limited number of research 
questions. After studying the environmental effects and organizational 
experiences of EMS, one realizes that the number of questions is necessarily 
greater now than in the beginning. Therefore, the findings of this thesis point to 
several areas of future research. 
 
One challenge would be to perform a Swedish study similar to that of Andrews 
et al. (2003), known as the “National Database on Environmental Management 
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System”. By studying quantitative and qualitative data in organizations during 
an extended period, including the time for implementation and enough time after 
the implementation, it would probably be possible to present much more 
definitive data about the outcome of EMS. 
 
It would also be interesting to conduct a national questionnaire study in Sweden 
similar to the Austrian questionnaire study presented in this thesis. Are there 
changes in outcomes between countries or are they the same no matter what 
nationality of the organization? 
 
Indications from the research presented in this thesis suggest that organizations 
do not really work with transport-related questions within an EMS properly. One 
possibility of further research would be to investigate how one can deal with 
transport-related issues effectively within the context of an EMS. Similarly, 
indications were found that, in general, the product development dimension 
within an EMS is missing. Another possibility for further research would 
therefore be to investigate how organizations can integrate product-focusing 
methods such as Life Cycle Assessment (LCA) or Integrated Product Policy 
(IPP) into their work with EMS. 
 
It would also be valuable to investigate the differences in drivers, benefits, 
barriers, economic and environmental effects of different types and sizes of 
organizations. What characterise SMEs respectively larger organizations? For 
sure, there are also differences within the group SME since SME do not 
constitute a homogenous group, see also Hillary (2004). 
 
Finally, indications were found that organizations sometimes establish 
environmental targets that are not earlier defined to have significant 
environmental impacts. A long-term effect of this may be that EMS will not be 
acknowledged as a tool that promotes environmental sustainability. Therefore, 
there is a need to examine this area of research more fully. Zobel (2001) studied 
the type of goals and targets that organizations are establishing. He concludes 
that a majority of the organizations are establishing reduction-type goals and 
targets, a conclusion that coincides with the results in this thesis. It would 
therefore be interesting to investigate how organizations can establish new 
innovative environmental targets other than just the reduction-type ones in order 
to work with the core environmental impact via a preventive approach that will 
improve the outcomes of EMS. 
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Elisabeth Schylander, Thomas Zobel 
 

ENVIRONMENTAL EFFECTS OF ENVIRONMENTAL 
MANAGEMENT SYSTEMS: EVALUATION OF THE 

EVIDENCE 
 
1. Introduction 
Since the environmental impact of industrial activities is not conducive to sustainable 
development, organizations1 have been motivated to adopt Environmental Management 
Systems (EMSs2) (Rivera-Camino, 2001). There are basically two EMSs standards – the 
European Eco-Management and Audit Scheme (EMAS) and the international standard ISO 
14001. ISO 14001 provides guidelines by which organizations design and implement an EMS 
that identifies the organization’s environmental policy, the environmental aspects of its 
operations, legal and other requirements, a set of clearly defined objectives and targets for 
environmental improvement, and a set of environmental management programs (Jackson, 
1997). EMAS is similar to ISO 14001 in its components and requirements but unlike ISO 
14001, EMAS requires organizations to produce an environmental statement of the 
environmental effects and legal requirements at the site (Morrow & Rondinelli, 2002).  
 
The most often heard criticism is that ISO 14001 certification does not measure the actual 
environmental performance of an organization (Krut & Gleckman, 1998). The standards 
merely assume that a company that certifies its EMS has a management system in place to 
deal with its environmental impacts. Certification implies that organizations meet regulatory 
mandates and go beyond legal requirements to achieve continuous environmental 
improvements, but there is no way of externally verifying that such improvements actually 
occur (Rondinelli & Vastag, 2000). The ISO 14001 guidelines simply assume that good 
environmental management systems will, if they are implemented effectively, reduce or 
eliminate negative environmental impacts and move a company toward better environmental 
performance (Rondinelli & Vastag, 2000; Summers-Raines, 2002). 
 
As more and more organizations establish EMSs, it is important to investigate if an 
implementation of an EMS leads to improvements of the environmental performance of a 
company. Advocates of an international standard for assessing corporate EMS claim 
substantial benefits for organizations that adopt ISO 14001 guidelines (Rondinelli & Vastag, 
2000). Others argue that because the standards do not measure environmental performance 
directly, they are inadequate instruments for improving environmental sustainability (Krut & 
Gleckman, 1998). 
 
 
 
 
 
 
 
 
 
 
1The word organization hereafter refers to all type of organizations such as industry, companies, municipal and 
public authorities.  
2The abbreviation EMS (Environmental Management System) is used in this paper for the sake of simplicity. 
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2. Research focus 
Several empirical studies try to evaluate how an implementation of an EMS influences the 
environmental performance, cost, and benefit of organizations; see e.g., Wallner et al. 
(2000); Zackrisson et al. (2000); Ammenberg (2001); Dyllick & Hamschmidt (2001); MEPI 
(2001); NDEMS (2001); Welch et al. (2002). However, few have evaluated the evaluations 
i.e., performed a meta-evaluation. One exception is Steger (2000). In that article a trial is 
presented to assess the impact an EMS has had on organizations with focus on ecological 
goals and impacts, the economic cost-benefit of EMS, organization and information. The 
review is based mainly on German-speaking evaluations of smaller empirical investigations 
of EMS. Given the broad range of the available studies, with different research questions and 
a wide variety of research methods, Steger (2000) reports that the use of EMS leads to a 
more effective organization flow, a higher degree of legal compliance and a more 
comprehensive exploitation of the “win-win” potential of ecological and economical benefits. 
Another meta-evaluation performed by Pecher et al. (2002) examined 13 Austrian evaluation 
studies of EMS. The central focus of the meta-evaluation was on ecological effects, 
economical effects, and image benefits. The answer to the question about ecological effects 
of EMSs is that some results showed a good and strong effect, others showed no effect; on 
the other hand, they did not find an overall result about the continual improvement of the 
environmental performance. In their conclusions they state that a question to be dealt with in 
future evaluation studies of EMS is the adequate application of appropriate methodologies 
(qualitative or quantitative) to the related questions. They also argue that research should 
also more precisely define which method or mix of methods the problems should be tackled 
with to enable greater clarity of results. 
 
As far as we know, there has been no meta-evaluation of EMSs with the sole aim of looking 
at evaluations focusing on environmental effects and methods used in the evaluations. 
Neither is there any meta-evaluation based on evaluations from different areas around the 
world. It has not been proved, either from evaluations or from meta-evaluations, that an EMS 
really improves the environmental performance of a company.  
 
The focus in this paper is a meta-evaluation of the existing evaluations that address at least 
one research question concerning environmental effects resulting from the implementation of 
an EMS. The meta-evaluation is based on evaluation studies with empirical data of a 
qualitative and/or quantitative nature from numerous registered or certified organizations. It is 
not based on in-depth case studies. Another requirement was that the evaluations had to be 
based on an EMS according to ISO 14001 and/or EMAS. In this paper, we focus on the 
following research questions: 
 

1. What do these evaluation studies say about the environmental effects of an EMS?  
2. What methods are used in these evaluation studies?  
3. What methods are suitable when evaluating the environmental effects of EMSs? 

 
The methods are of interest for analysis of whether any conclusion can be drawn about the 
correlation between results and methods used in the evaluations, but also to enable 
recommendations on methods to be used when evaluating the environmental effects of 
EMSs.   
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3. Research methodology 
In this paper, a literature review consisting of existing evaluations of EMS is presented. 
Typical literature reviews in the social sciences have been criticized on the grounds of a lack 
of quality control in integrating results (Glass et al. 1981). Therefore, Glass introduced the 
term meta-analysis as a way to derive quantitative answers from qualitative research. Often, 
researchers use the term meta-analysis incorrectly. This technique requires a sufficient 
number of existing evaluation studies to enable a quantitative answer. Since this survey of 
the existing evaluations within the topic EMS consists of few evaluations, a meta-analysis is 
not of interest. In 1969 Michael Scriven introduced the term meta-evaluation (Stufflebeam, 
2000). Scriven defined a meta-evaluation as “any evaluation of an evaluation(s), evaluation 
system, or evaluation device”. According to Widmer (2002) a meta-evaluation has a 
fundamentally different goal compared to a meta-analysis. It is an evaluation of one or more 
evaluations that intends to systematically establish the worth and merit of the evaluation(s). 
In other words, a meta-evaluation assesses the quality of an evaluation, for which reason, 
assessment criteria must be applied. Scriven´s basic point is the same and he uses a meta-
evaluation by issuing inaccurate reports. He stressed that the evaluations must themselves 
be evaluated (Stufflebeam, 2000). Stufflebeam uses the following formal definition of the 
concept meta-evaluation: 
 

“Meta-evaluation is the process of delineating, obtaining, and applying descriptive 
information and judgmental information about the utility, feasibility, propriety, and 
accuracy of an evaluation in order to guide the evaluation to publicly report its strengths 
and weaknesses”. 
 

Analyzing secondary data can be seen as a re-analysis of data for the purpose of answering 
the original research question, or answering new questions with old data. It can also be used 
to identify additional trends and patterns (Glass et al. 1981). In this paper, the original 
research question in the evaluations and the first research question in this paper are the 
same; i.e., what do these evaluation studies say about the environmental effects of an EMS? 
The second and the third research questions in this paper, i.e., what methods are used in 
these evaluation studies? and what methods are suitable when evaluating the environmental 
effects of EMSs?, are new research questions that will be answered with data from the 
existing evaluations of EMS. The research design used in this paper can be seen as a 
structured but also iterative process as illustrated in Figure 1. 
 
According to Figure 1, an exhaustive search was made during the period May-December 
2002 in relevant databases to find evaluations concerning environmental effects of an EMS. 
The search started with defining key words to find articles of interest. Once an interesting 
article was found, all relevant references in the reference list were sought. To be able to 
answer the research question about methods used in the evaluation, the evaluation report 
upon which the article is based was requested. The empirical data were then systematized 
after its contents, i.e., if the evaluation’s aim was to evaluate the environmental effects or not. 
The remaining evaluations after this step were then analyzed according to the research 
questions about the results and method. 
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Figure 1: Research design used in this paper. 
    
 
4. Description of the empirical base  
A total of 17 evaluations with a focus on effects of EMSs were found. Ten of the studies were 
excluded from the meta-evaluation, mainly because they did not have a research question 
focusing on environmental effects. The evaluations to be analyzed in the meta-evaluations 
are described in Table 1. 
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The evaluations in Table 1 to be analyzed in the meta-evaluation are further described 
below.  
 
No 1. - “How do standardized Environmental Management Systems affect environmental 
performance and business?” 
Ammenberg has questioned whether an EMS enhances the environmental performance of 
26 small enterprises form different businesses. The quantitative data from environmental 
reviews, independent of different sectors, were divided into five groups: energy, water, 
goods, waste and by-products, and transportation and with a process consisting of 5 steps a 
“total environmental score” was calculated. A first look at the “total environmental score” 
shows that 88% of the quantified results are positive. But taking the data availability and 
reliability into account and analyzing the trustworthiest means, it is quite clear that the 
enterprises, according to the method used, have improved their environmental performance. 
In his conclusions he argues that “an ISO 14001 certificate does not guarantee good 
environmental performance but it can very well lead to reduced environmental impact.”   
 
No 2 - “Environmental Management Systems – Paper tiger or a powerful tool”. 
The aim was to assess the environmental and cost efficiency of the EMSs certified and 
registered in Sweden until October 1999 in accordance with ISO 14001 and/or EMAS. A 
questionnaire was sent to the environmental managers of 354 organizations with a response 
rate of 49%. The organizations were divided into two groups: industry respectively service 
and trade. The questionnaire comprised 16 questions, of which two aimed to evaluate the 
environmental effects that the EMS has had on the company. The results show that the 
greatest environmental improvements are: better waste sorting, less waste, safer handling of 
chemicals, lower energy consumption and less discharge. In response to the question to 
what extent EMS reduced environmental impact the respondents did not show significant 
positive effects. The questionnaire was complemented with an interview with the 
environmental manager in 19 of the 354 organizations. One result implies that about 50% of 
the environmental targets have been achieved as a consequence of the EMS. This can be 
seen as a positive effect of the EMS. While 77% of the targets have a focus on reduction, the 
conclusion of the interviews is that the EMSs have had a positive effect on the environment.  
 
No 3 - “Wirksamheit und Leistung von Umweltmanagement-systemen – Eine Untersuchung 
von ISO 14001-zertifierten Unternehmen in der Schweiz” 
The focus of the study was to evaluate the effectiveness of EMSs in Swiss organizations. 
One question among others was: How do the organizations perceive the economic and 
environmental effects of their EMS? The questionnaire was sent to the EMS management 
representatives of all ISO 14001 certified organizations in Switzerland as of March 1999. A 
total of 348 certified organizations received the questionnaire with a response rate of 45%. 
Nine of 42 questions in the questionnaire were related to environmental effects of EMS. The 
questions were open-ended questions, whereby the respondent had to make a statement 
about the environmental effects according to different areas. The results show that 92% of 
the environmental managers who answered acknowledge that an EMS implementation led to 
an increase in importance of environmental topics in their organizations. A clear majority of 
organizations, 60% assign to EMSs only supportive influence with regard to the effects on 
environmental performance. Only some 15% of the organizations perceive a decisive 
influence for EMSs. A further 15% of the organizations did not perceive any influence 
regarding EMSs.    
 
No 4 - “Evaluation der Cleaner Production Programme in Österreich” 
The overall objective was to evaluate how environmental management programs affect 
business development and environmental performance. The evaluated programs included 
EMAS and ISO 14001 among other Environmental Management Programs. Empirical data 
were collected via questionnaires with qualitative and quantitative questions. Questionnaires 
were sent to 498 organizations, of which 217 were certified or registered according to EMAS 
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or ISO 14001. 130 organizations responded, of which 43 were certified/registered. The 
questionnaires were complemented by interviews with 44 of the 130 organizations. Most 
results in the study are reported as overall results for all the management programs and it is 
therefore not always possible to exclude effects from EMAS or ISO 14001. The 
environmental performance is divided into several factors including water, energy and oil 
consumption, generation of waste paper, scrap metal, hazardous waste and generation of 
wastewater. An EMAS-registration or ISO 14001-certification has a positive effect on some 
environmental performance parameters, but has no or even negative effects on others.  It is 
therefore not possible to draw an overall conclusion as to whether EMSs have positive 
effects on corporate environmental performance or not.      
 
No 5 - “Measuring the Environmental Performance of Industry” 
The objective was to develop measures for comparing the overall environmental 
performance of industrial organizations. The organizations were both certified (ISO 14001 
and/or EMAS) and non-certified organizations in six EU countries. One research question, 
among others, was: Does an EMS have an impact on environmental performance? A 
standardized approach for quantitative environmental performance indicators in six industrial 
sectors was developed. A database of environmental performance information for 280 firms 
and 430 production sites was built and analyzed statistically. A total of 60 variables (data on 
performance) were identified covering the six sectors and as a second step, indicators (a 
normalized measure of performance) were constructed from the variables. Variables and 
indicators were collected from seven years. The MEPI evaluation shows that at a specific 
time, organizations with a certified EMS do not appear to perform better than those without, 
although at both the site (EMAS) and firm levels the statistical significance of this result was 
low. In some cases, firms with certified EMSs performed worse. The study does not measure 
the rate of environmental performance change between EMS organizations and non-EMS 
organizations.       
 
No 6 - “National Database on Environmental Management Systems” 
An overall aim of the project was to collect data in order to determine how the environmental 
and economic performance of private and public organizations is affected by the 
implementation of EMSs. The information gathered from the organizations is being 
incorporated into a national EMS database. A common set of data collection protocols 
provides the basis for the project’s data collection. The database contains data on more than 
100 private and public organizations, including those with ISO 14001 EMSs, non-ISO EMSs, 
and non-EMS environmental management practices. The non ISO-EMS and non-EMS 
environmental practices will serve as a control group. The environmental performance is 
based on environmental indicators with a normalization factor for a period of three years. The 
data are clarified through a telephone interview two or three times a year. The design of the 
study is an analysis in real time, including the three-year retrospective baseline, and at least 
two years post-implementation data on changes in environmental performance. The project 
has not reached any definite conclusions on how EMSs affect environmental performance. 
The results are going to be presented within the near future and through statistical methods 
conclusions about EMS and environmental performance will be drawn. 
 
No 7 - “Voluntary Adoption of ISO 14001 in Japan: Mechanism, Stages and Effects” 
An overall aim was to compare the environmental behavior of different adopter groups across 
four types of environmental actions to determine the extent to which greenness is associated 
with EMS adoption. Another aim was to study generalizable differences between first stage 
adopters, second stage adopters and non-adopters by comparing the environmental 
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behavior of the different adopter groups to determine the extent to which greenness is 
associated with EMS adoption. In March 1999, survey questionnaires were sent to 2918 
Japanese facility managers in four industries. Of the 718 ISO certified organizations 
surveyed, 364 responded (response rate 50.7%). Only 445 of the 2200 non-ISO 
organizations responded (response rate 20.2%). The result of the level of greening activity 
across the three different stages of adoption indicates significant differences among the three 
groups. At one level, these differences may indicate that ISO 14001 adoption has some 
effect on the actual greening behavior on the organization. In other words, organizations 
become greener as they move from non-adopters to in-process and finally to certification.  
 
 
5. Results 
In this paper three questions were asked:  
 

• What do these evaluation studies say about the environmental effects of an EMS?  
• What methods are used in these evaluation studies?  
• What methods are suitable when evaluating the environmental effects of EMSs?  
 

To address these questions we used a meta-evaluation based on evaluations with a focus on 
environmental effects of EMSs. To get an overview of the methods, strategies for measuring, 
and results in the evaluations, Table 2 was constructed. Each research question is then 
discussed in more detail in the following sections. 
 

Table 2. Methods for data collection, strategies for measuring, and results in the different 
evaluations, where each number represents an evaluation according to Table 1. The 
environmental effects in the evaluations are shown as + (positive= reduced environmental 
impact), o (none), – (negative= increased environmental impact) or ? (No results are drawn 
yet). 

  METHOD FOR DATA COLLECTION 
 Questionnaire Interview 
 

 Environmental 
Indicator Structured Unstructured Structured Unstructured 

-Rate of EP3 change 
-EMS org. 

1+ 2o 
3+ 
4+ 

 2+ 
 

4+ 

 

-Actual EP 
-EMS org. compared 
to non-EMS org. 

5o 7+    

ST
R

A
TE

G
IE

S 
FO

R
 

M
EA

SU
R

IN
G

 

- Rate of EP change 
-EMS org. compared 
to non-EMS org. 

 
6? 

 
6? 

 
6? 

 
6? 

 

 
 
5.1. Environmental effects of EMS 
The overall results indicate that a majority of the evaluations state that an EMS has a positive 
effect on the environmental performance. No evaluation states negative environmental 
effects, two evaluations could state no correlation between an EMS and environmental 
performance but in one of these the results also differ within the evaluation. In one evaluation 
the results are not drawn yet. 
 
 
 
 
3The abbreviation EP, which stands for Environmental Performance, is used in the table for the sake of simplicity.    
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The generalization in the evaluations is low. No one has, despite a positive effect in the 
evaluation, been able to generalize the results. However, all evaluations have made a 
generalization within the evaluation, as Ammenberg (2001) expresses his conclusions:  
 
“According to the method used, the joint EMS and co-operation at Hackefors industrial district 
has resulted in significant environmental improvements in general” 

 
However, Ammenberg and all others argue that they are not able to determine if EMSs are a 
generally positive phenomenon from a general environmental point of view.  
 
5.2. Methods used in the evaluations 
Three kinds of methods were used in the evaluations; namely, environmental indicator, 
questionnaire and interview. Some evaluators used more than one method in their evaluation 
(Zackrisson et al., 2000; Wallner et al., 2000; NDEMS, 2001) and the evaluations also had 
different strategies for measuring the environmental effects of an EMS. It is not possible to 
draw any conclusions if methods and results have a causal linkage because the results tend 
to differ between each method but also within each method, see Table 2. 

5.2.1. Strategies for measuring 
An important part when evaluating these evaluations is to look at how they have measured 
the environmental effects of the EMS. In the evaluations there are three different strategies 
for measuring: 
 

1. The rate of environmental performance change in EMS organizations;  
2. Actual environmental performance in EMS organizations compared to actual 

environmental performance in non-EMS organizations;  
3. The rate of environmental performance change in EMS organizations compared to 

the rate of environmental performance change in non-EMS organizations.  
 
At first, an evaluator can choose to measure the rate of environmental performance change 
in EMS organizations to see if the EMS has led to any environmental improvements or not. In 
this paper, four of seven evaluations are based on this kind of measurement (Ammenberg, 
2001; Zackrisson et al., 2001; Dyllick & Hamschmidt, 2000; Wallner et. al., 2000), the 
majority indicating positive results. It is important to bear in mind whether something else has 
changed, for example laws or production, which can cause changes in the environmental 
impact. But, this strategy does not measure if the EMS organizations have a better 
environmental performance than non-EMS organizations.  
 
The second strategy compares the actual environmental performance in EMS organizations 
with the actual environmental performance in organizations without an EMS. In this paper, 
two of seven evaluations are measured in this way, one of which has no correlation between 
an EMS and environmental performance (MEPI, 2001) and one has a positive result (Welch 
et al., 2002). This strategy does not measure the environmental improvements and it only 
shows the differences between EMS organizations and non-EMS organizations at one 
specific time. 
 
Finally, an evaluator can choose to analyze the rate of environmental performance change in 
EMS organizations and compare the results with the rate of environmental performance 
change in non-EMS organization as a control group. This is to enable the evaluator to draw a 
conclusion as to whether the EMS has led to any changes in environmental performance 
compared to organizations without an EMS during the same time period. In this meta-
evaluation, only one evaluation uses a procedure like this (NDEMS, 2001), but no results 
have yet been drawn. 
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In accordance with Ammenberg (2001), our opinion is that to be able to determine if EMSs 
are a positive phenomenon from an environmental point of view, the development of 
environmental performance in EMS organizations and similar organizations that do not use 
EMS should be compared and measured before and after an implementation; see strategy 
number three.    

5.2.2. Environmental indicators 
To measure the environmental effects of an EMS, three evaluations have used 
environmental indicators (Ammenberg, 2001; MEPI, 2001; NDEMS, 2001). One difference 
between these evaluations is that two have measured, assessed, and drawn conclusions 
about the different environmental aspects separately (waste, energy consumption, 
emissions, etc). Ammenberg (2001) uses a total environmental score to be able to compare 
the results from one organization to another. This is connected to the often-discussed core 
problem as to whether it is possible to compare one organization to another or if each 
organization is specific.   

5.2.3. Questionnaire 
The questionnaires were either structured, i.e., structured questions and answers, analyzed 
quantitatively, or unstructured, i.e., open questions analyzed qualitatively. Of five evaluations 
using questionnaires, only one measures according to the unstructured method (NDEMS, 
2001). However, at the same time, this evaluation also complements the questionnaire with 
questions in a structured way. In all cases, the questionnaires were sent to the environmental 
manager and there is a risk that the results may be a bit too optimistic. Dyllick & Hamschmidt 
(2000) discuss this problem in their evaluation and they argue that the findings would quite 
naturally be different if they had asked more people with different responsibilities in the 
organizations, rather than just asking the environmental managers. The questions in the 
questionnaires differ a lot between the evaluations. Zackrisson et al. (2000) use the 
environmental manager’s total impression as to what extent the EMS has reduced the 
environmental impact. Important too, is to ask questions that not are of a slanted character. 
Examples of slanted questions that presume a positive environmental effect of an EMS was 
asked by Zackrisson et al. (2000): “State the three greatest environment-improving measures 
you have achieved by virtue of your EMS?” and “To what extent has the EMS reduced 
environmental impact by your company on a scale from 1 to 6?” 
 
Dyllick & Hamschmidt (2000), NDEMS (2001) and Welch et al. (2002) have specific 
questions about the EMS effect on each environmental aspect and have also assessed them 
separately. Notable is that the response rates for the evaluation using questionnaires are 
low; i.e., from 25.6% to 50.7% and according to Dahmström (1996), a survey with loss of 
responses more than 20-30% is a useless survey. However, Melnyk et al. (2002) argue that 
a low response rate is not unusual for environmental surveys of private-sector firms. If the 
response rates are low, a non-response analysis to determine if there is a big difference 
between the respondents and non-respondents is recommended (Dahmström, 1996). In this 
meta-evaluation, none of the seven evaluations included a non-response analysis. 

5.2.4. Interview 
An interview can either be structured, i.e., structured questions analyzed quantitatively, or 
unstructured, i.e., open questions analyzed qualitatively. The three evaluations using 
interviews as a method (Zackrisson et al., 2000; Wallner et al., 2000; NDEMS, 2001) used 
structured questions as a follow-up method for complementing and clarifying the results from 
the questionnaire.  
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5.3. Suitable methods for evaluating the environmental effects of EMS 
Many evaluators working with evaluation of EMSs have a background in natural sciences, 
while the subject of EMS itself is in the social sciences. This can cause a methodological 
problem when evaluating the environmental effects of EMSs. It is important to bear in mind 
that the evidence, which is needed before we can conclude if EMS is a positive phenomenon 
from an environmental point of view, not need to be proved through a natural-science 
approach (for example, the use of indicators). We recommend the use of more than one 
method, i.e., indicator, questionnaire and/or interview. An approach that employs these 
methods can also most probably be completed with softer, more subjective evaluations. A 
few attempts are the works of Eagan & Joeres (1997) and The Global Environment 
Management Initiative (GEMI, 1994). GEMI has developed a self-assessment program 
(ESAP) for measuring environmental performance. The program is mostly concerned with 
measuring environmental performance. ESAP has been further developed by Eagan & 
Joeres (1997). Their version, GMAT, makes it possible to create a graphical environmental 
profile for organizations, which might be very useful for benchmarking between different 
organizations or departments. 
 
In addition to the recommendations of methods, we also recommend the third strategy stated 
in section 5.2.1 as the strategy to use; i.e., the rate of environmental performance change 
before and after an implementation in EMS-organizations compared to the rate of 
environmental performance change in non-EMS organizations with data from the same time 
period.  
 
6. Discussion of the different results in the evaluations 
The different results can be explained through different kinds of hypothesis. First, the results 
can be explained through experiences with ISO 9000, which can serve as a good indicator of 
the experiences that can be expected with ISO 14001 (Melnyk et al., 2002). Wacker (1989) 
has noted that for firms with an ISO 9000, certification has generated benefits over a longer 
time period. More specifically, a US General Accounting Office study found that it took an 
average of two and a half years to realize significant bottom-line results attributable to TQM 
philosophies and methods such as ISO 9000 (Terziovski et al., 1999). Applying these 
experiences to ISO 14001, it can be argued that it may still be too early (while the 
evaluations were held 1997-2000) to draw any conclusions about the benefits from an ISO 
14001 certification. The authors of the MEPI-evaluation (MEPI, 2001) were surprised by the 
unexpected result and they concluded that it might be explained by the “lag effect”, whereby 
organizations with an EMS experience no immediate environmental performance benefit. 
The authors of the NDEMS evaluation (NDEMS, 2001) are of the opinion that the data must 
be collected over several years before any conclusion can be drawn about the benefits of an 
EMS. Therefore, they have not yet drawn any conclusions.  
 
The different results from this meta-evaluation can also be explained by a “catching-up 
effect”, whereby organizations that perceive themselves to be poor performers are those that 
seek to implement a system as a way of reaching the best practice frontier. This can result in 
some organizations showing a more dramatic change due to the EMS introduction. But some 
organizations that are willing to be evaluated may already be leaders in pollution prevention 
and environmental compliance, and are using EMS simply to document and institutionalize 
those changes. The authors of the Japanese evaluation (Welch et al., 2002) also have an 
explanation, which states that an adoption is initially a function of greenness, not the other 
way around. Further, they argue that firms are more likely to adopt an EMS if they are 
greener in the first place. In other words, EMS adoption is a symptom of greenness rather 
than a stimulant to greenness, and the greening effect of EMS implementation is a slow 
process. 
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7. Conclusions 
In this paper, three questions were asked:  
 

• What do these evaluation studies say about the environmental effects of an EMS?  
• What methods are used in these evaluation studies?  
• What methods are suitable when evaluating the environmental effects of EMSs?  

 
The meta-evaluation, on which this paper is based, and the studies performed by Steger and 
Pecher (Steger (2000); Pecher (2002)) have not been able to give a conclusive answer 
regarding the environmental effects of EMSs.  The results from the different evaluations in 
our meta-evaluation are not consistent and it is therefore not possible to suggest a causal 
linkage between an EMS and environmental performance. We, as well as others, have 
posited that it might be too early to see the results of the systems. On the other hand, the 
organizations willing to be evaluated may already be leaders in pollution prevention and 
environmental compliance. One might also argue that it could actually be easier to be 
successful early after an EMS implementation, because organizations tend to focus on 
improvement areas that are easily implemented. We cannot at this time determine which of 
these hypotheses is correct, since there are not enough empirical data to support either of 
them. Therefore, more data is needed both in the form of evaluations of primary empirical 
material and meta-evaluations of secondary data. However, we do not doubt that such 
studies will not be carried out. Additional studies will most probably be carried out, since the 
number of firms with ISO 14001-certification is rapidly increasing.  
 
Three kinds of methods were used in the evaluations; namely, environmental indicator, 
questionnaire and interview. Some evaluators used more than one method in their 
evaluation. Another important consideration is the strategy for measuring the environmental 
effects of an EMS. In three of the studies evaluated in this paper, the authors have measured 
the environmental performance in organizations with an EMS and compared these data with 
results from organizations without an EMS. Only one (NDEMS, 2001) has measured the rate 
of environmental performance change in EMS organizations compared to the rate of 
environmental performance change in non-EMS organizations. We believe that such a 
comparison is necessary to rule out other factors leading to improvements, and that the 
parameter one should compare is the rate the environmental performance change. Equally 
important as the need for more evaluations of EMSs is the search for ways of measuring 
environmental performance and the increase or decline in performance. Analysis of the 
studies in this paper has shown that finding relevant indicators for environmental 
performance is no trivial task. In addition, it is far from certain that metric and financial 
indicators alone can measure the performance of organizations. Most probably, these hard 
indicators must be complemented with softer, more subjective evaluations. A few attempts at 
a softer approach in the form of the construction of evaluation forms have been made by 
Eagan & Joeres (1997) and GEMI (1993). 
 
One should always remember when executing these kinds of evaluations that an ISO 14001-
certification or an EMAS-registration says anything about the level of environmental 
performance other than compliance with specification in laws and regulations. It is therefore 
possible, and probably even quite common, that some non-certified/registered organizations 
maintain a higher performance level than certified/registered organizations.  
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Abstract 
More than 60,000 organizations worldwide have implemented environmental management 
systems (EMSs). About 800 of them are located in Austria. As Austria was one of the 
leading countries in promoting the EU scheme EMAS, and as there has been no specific 
study on Austrian experiences with ISO 14001, the purpose of this study is to describe 
experiences and effects of ISO 14001 in Austria. The results show that ISO 14001 often 
leads to reduced environmental impact, especially in the area of waste. A strong driving 
force behind implementation is the expected improvement of the organizations’ images. 
The repayment time is on average less than two years. Legal compliance tends to be 
difficult to implement, but on the other hand, it works well in daily practice. To develop 
EMS into Sustainability Management Systems, the two most important challenges are to 
improve the coordination between the EMS and the organizations’ strategies and to 
synchronize the EMS with central value-chains. 
 
Key words: Environmental Management System, ISO 14000, EMAS, Austria, Evaluation, 
Survey, Sustainability Management 
 
Introduction 
In recent years, an increasing number of private and public-sector organizations have been 
engaged in the implementation and use of environmental management systems (EMSs); see 
Burström von Malmborg (2002). By the end of 2003, around 61,300 organizations 
worldwide had an EMS certified according to ISO 14001, and about 3,500 organizations in 
Europe had registered an EMS according to Eco-Management and Audit Scheme (EMAS) 
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(ISO World, 2003; EMAS, 2004). It is generally hoped, and often assumed, that 
implementation of ISO 14001 or EMAS leads to both improved environmental 
management and economic competitiveness of the organization. However, demonstrating 
the relationship between environmental management and economic and environmental 
performance has been complex (Wagner et al., 2001; Schaltegger & Synnestvedt, 2002). 
 
Assumptions about what EMSs are, or are not, have led researchers to perform empirical 
studies in order to evaluate how the implementation of EMSs influence the environmental 
performance, costs and benefits of companies. Besides many in-depth case-studies, there 
are evaluation studies with empirical data of a qualitative and/or quantitative nature from 
numerous registered or certified organizations; see, for example, Dyllick & Hamschmidt 
(2000); Wallner et al. (2000); Zackrisson et al. (2000); Berkhout et al. (2001); Welch et al. 
(2002); Ammenberg (2003); Andrews et al. (2003). The methods used to investigate effects 
and the conclusions drawn in these evaluations are examined by Schylander & Zobel 
(2003) in a meta-evaluation. Similarly, Freimann & Schwedes (2000) summarized 
experiences of German EMAS companies through a presentation of the empirical results of 
different German questionnaires and case studies. In their conclusion, they call for an 
instrument that would help organizations to evaluate the success of the EMS before 
conclusions can be drawn about advantages and disadvantages of EMS participation. Birke 
(2003) and Freimann & Walther (2003) wrote critical summaries about EMSs in Germany. 
Among other conclusions, they argue that EMSs in many cases suffer a weak strategic 
orientation, a low degree of integration into the core value-chains and a low integration into 
other management systems. One part in another study, performed by Steger (2000), was a 
review of smaller, mostly German, but also other European, empirical investigations of 
EMS in order to assess the impact that the EMSs have had on organizations. Steger (2000) 
could see no differences in environmental performance between EMAS, ISO 14001 or 
organizational specific systems. In Austria, similar evaluations of EMSs have been 
conducted. A meta-analysis performed by Pecher et al. (2002) concentrated on 13 
evaluation studies on EMS from 1996 to 2000 concerning EMAS, Cleaner Production, 
EcoProfit and environmental state subsidies. Many of the examined evaluations showed 
that there is a positive effect on environmental performance, although the effect is hard to 
quantify. While these evaluation studies focus on a broad range of EMS programs, i.e., not 
only ISO 14001, it is hard to draw any conclusions regarding the experiences and effects of 
ISO 14001 in Austria from the results of that analysis. 
 
There is a lack of national evaluations of ISO 14001 in many countries, and in most 
countries, no complete lists of the national certified/registered sites exist. In Austria, since 
April 2003, a list of ISO 14001 sites has been compiled and regularly updated on behalf of 
the Austrian Ministry of Economic Affairs and Labour. Currently, 501 ISO 14001 certified 
sites1 are listed (Umweltmanagement, no date). This presented the opportunity to conduct a 
national study, which would also be of interest for communicating experiences and effects 
                                                 
1 One organization can have a couple of registered sites, since the organization itself can determine the 

delimitation of the EMS. The number of certified sites in Austria is therefore not equal to the number 
of certified companies. 
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from organizations2 working with ISO 14001 to other organizations. Additionally, the ISO 
14001 standard is currently being reviewed. This review is limited to semantic issues, since 
interpretation of the standard has been problematic. An investigation of the interpretation 
and translation of the different elements in the standard ISO 14001 is therefore of interest. 
Another possibility with such a study is to enable a comparison of conclusions from 
different national studies, thereby generating general conclusions regarding EMS as 
phenomenon.  
 
The aims of this study are therefore to explore the experiences and effects obtained by 
Austrian organizations working with ISO 14001. 
 
Method 
To explore the perspectives of Austrian ISO 14001 organizations, a questionnaire was used. 
It consisted of five different parts and 23 questions concerning basic data, integrated 
management systems, ISO 14001 in general, environmental effects and the role of ISO 
14001 in the future. The questions were mainly designed as ended type of questions; some 
of them were followed up with additional open questions.3 The questionnaire was placed on 
the Internet (www.umweltmanagement.at) and e-mail was sent to the environmental 
manager/ person responsible for environment issues at each of the 501 sites on the list of 
ISO 14001 certified sites in Austria. Since one organization may have a couple of 
registered sites, the number of responsible persons for these 501 sites is 297. Of the 297 
contacted respondents, 71 answered, resulting in a response rate of 24%. Details about the 
distribution and number of responses are to be found in Table 1. For further information 
about the questionnaire, see Schylander (2004). 
 
Table 1. Details about distribution and number of responses of the questionnaire 

Feature Data within this study 
Geographical/time distribution Austria/August-October 2003   
Target population 501 = all ISO 14001-certified sites in Austria  
Respondents of the questionnaire 297 = Environmental managers of the 501 sites 
Number of responses 71 
Response rate 24% 

 
Some aspects should be considered when looking at the results of our study. The fact that 
the environmental managers were those who filled in the questionnaire may have 
influenced the results. The findings would probably be different if we had asked other 
employees with different responsibilities in the organizations. On the other hand, 
environmental managers were chosen as the respondents, since they are the people with an 
overview of environmental issues. 
 
                                                 
2 The word organization hereafter can refer to company, corporation, firm, enterprise, authority or 

institution, or part or combination thereof, whether incorporated or not, public or private, that has its 
own functions and administration. 

3  The design of the questionnaire has been inspired by Dyllick & Hamschmidt (2000) and to facilitate 
comparisons between the two studies, some questions were formulated in exactly the same way. 
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To establish a background and description of the development of EMS in Austria, 
additional face-to-face interviews with 11 Austrian EMS experts were held. Some questions 
were formulated in the same way as in the questionnaire, which enabled a triangulation and 
an in-depth interpretation of the results from the organizations. The experts were selected 
according to their long experience of EMS work in Austria. Another criterion was that the 
experts should represent different sectors within the field of EMS: public authorities, 
administration, science and in the consulting sector. 
 
Development of EMS in Austria 
Austria was a leader in promoting EMAS among companies in the mid-1990s. A reason for 
this was the four-year funding programmes in Austria, which focused on bringing 
companies into EMAS implementation and registration. In December 2003, there were 
approximately 350 sites registered according to EMAS and 500 sites certified according to 
ISO 14001. Within the last three years, the number of sites certified according to ISO 
14001 has doubled. 10 out of 11 experts expect an ongoing increase in the number of ISO 
14001 sites in Austria, but not at the same rate as in recent years. Some experts argued that 
the maximum number of ISO 14001 certified organizations in Austria would reach about 
800. To exceed this level, they argued, innovative solutions would be needed; for instance, 
small packages of certification processes for SMEs4, since many organizations in Austria 
are SMEs. 
 
Research findings and discussion 
In order to do comparative analyses, basic data on the respondents as well as on the 
certified organizations were collected (see Table 2). 
 
Table 2. Basic data about the respondents and the certified organization 

Feature Data within this study 
Title of respondent 63% - Environmental manager  

11% - Quality manager  
25% - Other (departmental manager/logistic manager etc)  

Type of branch of respondents 56% - Industry  
44% - Service and trade  

Size of organizations  69% - Small- and medium sized enterprises (less than 250 
employees) 
31% - Large enterprises (250 employees and more) 

Year of ISO 14001 implementation 1996-2002 
Peak in 1999 and 2000, when 42% of the organizations 
became certified. 

Implementation time 1 ½ year in average  
Both ISO 14001 and EMAS 28% of the ISO 14001 organizations are also working with 

EMAS. 
 
 

                                                 
4 A SME (Small and medium-sized enterprise) is in this study defined according to the European 

Commission’s definition as an organization that has fewer than 250 employees (CEC, 1996). 
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Below, some of the most important findings from the questionnaire are presented and 
related to existing research within the field. 
 
Motives and expectations of an ISO 14001 implementation 
Strachan et al. (2003) reviewed the environmental management system motivation 
literature and found that an EMS can bring numerous drivers and benefits to organizations. 
External drivers and benefits are third-party assurance and recognition, market assess, 
regulatory relief, improved investor confidence and enhanced public image and community 
relations. Further, they found that internal drivers and benefits are reduced incidents and 
liability, cost savings, improved efficiency and improved business performance.  
 
This study is an attempt to illuminate whether the driving forces of implementation are 
similar to those in the motivation literature but also to compare our result with similar 
studies. Even more important is the investigation of whether the expectations of the ISO 
14001 are reached or if there is a gap between expected benefits and perceived benefits. 
Therefore, we asked the organizations how important 10 different stated driving forces 
were for deciding to implement the ISO 14001 (not important, less important, quite 
important, and very important). Further, we asked the organizations how well these 
expectations were fulfilled (not at all, less good, good, very good). The differences between 
expected benefits and perceived benefits were then calculated for each motive in all 
organizations.  
 
The results of this analysis are shown in Figure 1. The left y-axis shows the differences 
between expected benefits and received benefits in order to investigate the “degree of 
happiness or frustration” related to each motive. It is expressed in the number of 
organizations. The right y-axis shows the averages of how the organizations assessed their 
expectations (4=very high expectation) and perceived benefits (4=very high benefits), 
respectively. 
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Figure 1. Expectations and perceived benefits of ISO 14001 

 
The most important driving force behind the implementation of ISO 14001 is the desire to 
improve public image. But the high expectations are not always reached. This implies that 
the organizations primarily expect external recognition of their ISO 14001 activities. There 
seems to be a gap between the findings of the EMS motivation literature, see Strachan et al. 
(2003), and the experiences of ISO 14001 organizations in this aspect. Also, in identifying 
potentials for cost reductions, the high expectations have not been fulfilled for nearly half 
of the companies. This can be explained by the fact that either expectations were too high 
or there were some weak points in the implementation phase. Ensuring legal compliance is 
another strong driving force that seemed to be fulfilled by the implementation. Further, 
improvements in environmental performance, a systemization of environmental activities 
and risk minimization also seem to be achieved by the implementation.   
 
In a deeper analysis, calculations were made in order to determine how many organizations 
had severe differences between their expectations and the fulfilment of them. The results of 
such an analysis show that 83% of the organizations had their expectations fulfilled and 
only 17% found significant differences between their expectations and the fulfilment of 
them. Of the 17%, half of them had remarkably lower and half of them had remarkably 
higher results than expected.5  
 

                                                 
5  The high number of fulfilled expectations can also be explained through a “retro-fitting”, since the 

question about expectations of an implementation of ISO 14001 were asked after the implementation, 
i.e., the expectations are changed due to the experiences. 
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A similar Swedish study, based on 93 certified organizations, performed by Poksińska et al. 
(2003), concluded that the most significant motive for implementing ISO 14001 was 
“corporate image” and 89% of the respondents indicate it as important or very important. In 
the Swedish study the following four highest valued motives for an implementation were: 
marketing advance (84%), customer pressure (65%), relations with communities (63%) and 
relations with authorities (62%). This indicates that Swedish organizations are primarily 
expecting external benefits from an ISO 14001 implementation, which does not coincide 
with our results from Austria. A Swiss study performed by Dyllick & Hamschmidt (2000) 
showed similar results; i.e., that the most important driver was to improve public image. 
They concluded that the number of different, but high valued, driving forces behind the 
implementation of ISO 14001 show that ISO 14001 is not perceived as an instrument 
serving only a specific purpose, but rather as a broad general instrument. The results of our 
study support that conclusion. 
 
Environmental effects 
A number of other studies question whether EMS enhances the environmental performance 
of the organizations, see, for instance, Dyllick & Hamschmidt (2000); Rondinelli & Vastag 
(2000) and Steger (2000). 
 
Environmental effects of ISO 14001 can be divided into environmental awareness and 
direct environmental effects. A summary of all results according to environmental effects 
from our study is presented in Figure 2. It shows how the organizations assess 
environmental improvements as an effect of ISO 14001 implementation. 
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Figure 2. Environmental effects of ISO 14001 in Austria 
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We observed that one large contribution of ISO 14001 was awareness of environmental 
issues, i.e., it raised top-management (83% observed middle, strong or very strong 
improvements) and the employee awareness (85%) of environmental issues within the 
organization. 71% of the respondents have recognized that the status of environmental 
issues has increased since the ISO 14001 implementation. Our results also show that an 
ISO 14001 does not seem to influence product related activities. Only 2.5% of the 
respondents have recognized a strong increase in involvement of life-cycle assessments of 
their products as an effect of the implementation of ISO 14001. 
 
The study by Dyllick & Hamschmidt (2000) is based on 158 Swiss organizations certified 
according to ISO 14001. Their results show that 5% of the organizations have made 
improvements in the application of life-cycle assessments. Their explanation in the year 
2000 was that considerable future increases in product-related activities were planned. 
However, three years later in Austria, their expectations of an involvement of the life cycle 
of products within the ISO 14001 have not been not fulfilled. 
 
According to direct environmental effects (e.g., energy, consuming of raw material, 
transports, waste, etc.), the results are also shown in Figure 2. The best improvement is 
made within waste and recycling for both industry and services. On the other hand, an 
implementation of ISO 14001 does not seem to influence emissions to soil and transports to 
any larger extent. In summary, our study shows that there are more or less environmental 
improvements in all different environmental groups as an effect of the implementation of 
ISO 14001. 
 
We also asked the organizations how much they are willing to invest financially in their 
future ISO 14001 in order to improve environmental performance. About 60% of the 
industries estimate their future contribution as large and very large. On the other hand, the 
majority of the service sectors (55%) estimate their future contribution as small or very 
small. However, one of ten in both sectors estimates their future contribution to be very 
small. These results confirm that the organizations consider ISO 14001 one possible way 
means of improving the environmental performance of the organization. 
 
Economic effects 
One barrier for implementing an EMS is associated with the costs of implementing the 
EMS and an underestimation of benefits, see e.g., Kirkland & Thompson (1999), Berthelot 
et al. (2003) and Strachan et al. (2003). 
 
In this study, respondents were also asked about costs for building and running the ISO 
14001 system, cost savings and direct incomes as an effect of the ISO 14001 
implementation. Table 3 shows the organizations’ assessment of different costs related to 
ISO 14001 implementation and certification. 
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Table 3. The organizations’ assessment of average costs for implementing ISO 14001 

Costs  Average costs in Euro % of costs 
Building the ISO 14001 – internal costs € 51 068 67 
Building the ISO 14001 – consultant costs € 18 383 24 
Certification costs € 6 767 9 
Sum of costs for building the system € 76 217 100 

 
The average cost to build an ISO 14001 system is assessed by the organizations to be about 
€76,000 on average, where 67% is attributable to internal costs, 24% consultants’ fees and 
9% certification costs. The yearly cost for running the system is assessed by the 
organizations to be €24,000 on average. These calculated costs are similar in size to those 
found in a similar study performed by UNI-ASU (1997), who calculated implementation 
costs for building EMAS. This indicates that the costs for building an EMS system are 
approximately the same, regardless of whether it is ISO 14001 or EMAS. However, costs 
are mainly influenced by the size of the site and EMS implementation and certification 
costs are high for SMEs, which is a theme that is often discussed, see, for instance, Hillary 
(2000). She argues that the lack of money and resources such as time are barriers for EMS 
implementation in SMEs. In our study, the organization’s assessed building costs divided 
by the size of the organization is presented in Table 4, expressed as an average.  
 

Table 4. Implementation costs of ISO 14001 related to the size of the organization  
Size of the organization Average costs in Euro Cost/employee 
Less than 50 € 42 100 € 1 516 
50-100 € 75 963 € 900 
100-250 € 58 050 € 297 
250-500 € 69 389 € 397 
More than 500 € 138 377 € 128 

 
What are then the economic benefits of implementing an ISO 14001? On the one hand, a 
majority of the respondents assessed cost savings (29% saw cost savings of €1000 to 
€10,000, 24% saw cost savings of €10,000 to €100,000). In average terms, the yearly cost-
savings amount to €54,500. The most important contribution to these cost savings was 
lower costs for waste, since the organizations had started to fraction and sort their waste. 
Resource optimization was another cost saving, which is related to a more efficient use of 
packaging, raw materials and energy in the processes. On the other hand, about 70% of the 
respondents could not see any direct income as a result of the implementation of ISO 
14001. However, the assessed direct incomes are in average terms €13,400. These results 
indicate that the primary economic reason for working with an ISO 14001 is cost savings 
rather than direct incomes. 
 
A deeper analysis of costs for building the ISO 14001 system, cost savings, direct incomes 
and yearly costs for running the system showed that an average repayment time can be 
calculated to be less than two years (1 year and 8 months). A study performed by UNI-ASU 
(1997) calculated a repayment time of less than one and a half years. Höppner et al. (1998) 
recount even shorter repayment times of 6-10 months. However, SMEs report in many 
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questionnaires longer amortization periods than larger organizations, which seems to be in 
agreement with the findings of our study. 
 
How much are the organizations willing to invest in their future ISO 14001 in order to 
improve economic performance? Among respondents who estimate their future investments 
as large or very large, the percentage for industry is 33% and for service and trade 13%. 
This indicates that the industry sector can identify cost reduction potential within an ISO 
14001 more easily than is the case within the service and trade sector. However, a majority 
in both the industry and service sectors will not invest much in the ISO 14001 in order to 
improve economic performance. 
 
The standard ISO 14001 
International standards, especially ISO 9001 and ISO 14001, have received a lot of 
criticism for being bureaucratic and hard to translate into practical work; see, for instance, 
Kirkland & Thompson (1999) and Gustafsson et al. (2001). In the current review process of 
the ISO 14001 standard, one discussion is about improving the clarity of the ISO 
14000:1996 texts. Therefore, one aim of our study was to investigate how difficult the 
application and understanding of the different elements of the standard was during the 
implementation phase. The results are shown in Figure 3. 
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Figure 3. Difficulties in the implementation of the elements of ISO 14001 

 
Two main findings should be highlighted. Firstly, the environmental policy seems to be the 
element in the standard that is easiest to translate into practical work. Only 13% of the 
respondents consider it difficult. Secondly, legal and other requirements seem to be a 



- 11 - 

difficult element; 20% of the respondents judge this as very difficult and another 37% judge 
it as difficult. Likewise, Kirkland & Thompson (1999) have recognized barriers for 
implementing EMS, one of them being “concerns about legal issues”. On the other hand, 
the results of our study show that legal and other requirements are judged by the majority of 
the respondents to work best in daily practice. In other words, legal and other requirements 
are difficult to handle in the implementation phase, but the effort seems be pay back after 
the implementation. This coincides with our earlier results about perceived expectations 
from an ISO 14001 system, since the expectations in ensuring legal compliance are well 
fulfilled. As to the question of which part is working poorly today, the respondents judged 
records to be problematic in daily practice, which is in agreement with results by Rondinelli 
& Vastag (2000). 
 
The standard ISO 14031 
Freimann & Schwedes (2000) call for an instrument that helps organizations to evaluate the 
EMS and many organizations are seeking ways to understand, demonstrate and improve 
their environmental performance. One way may be to use the standard ISO 14031 – 
Environmental Performance Evaluation, which is a guidance standard and, unlike the ISO 
14001, gives no opportunity for certification. By using this standard, companies can 
introduce a cost-effective and non-bureaucratic indicator framework that helps to clarify the 
link between management efforts and actual improvements. But from our expert interviews, 
we had the impression that ISO 14031 is not well known in Austria. We proved this by 
asking the companies about their knowledge and usage of ISO 14031. The results are 
shown in Figure 4. 

 

Yes, I know this 
ISO-norm, but 

just briefly
27%

No, I don’t know 
this ISO-norm

40%

Yes, we have 
built our own 

indicator system 
on it
29%

Yes, we have 
been involved 
with it, but not 
built our own 

system
4%

 
Figure 4.  Knowledge and usage of the standard ISO 14031 

 
The results show that 40% are not familiar with the ISO 14031 standard; another 27% are 
familiar with it. Only 29% have built their own indicator system based on this standard. 
Although ISO 14031 is part of the ISO 14000 family, it seems not to be well known in 
Austria. 
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Integration of other management systems 
89% of the organizations, participated in our study, have integrated their ISO 14001 with 
other management systems, as shown in Figure 5. Of the organizations, 82% have 
integrated their ISO 14001 with a quality management system, mainly ISO 9001. 
 
The majority of the respondents said that they found advantages in integrating their 
management systems, as there is only one source of documentation and joint external and 
internal audits. Disadvantages of working with integrated systems are, according to the 
respondents, a high degree of bureaucracy, complexity and high resource demands. 
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Figure 5. Integration of ISO 14001 with other management systems 

 
The percentage of organizations that have integrated the ISO 14001 with a quality 
management system seems to be high (82%) compared to a similar study made in 
Denmark, where 50% of the organizations with ISO 14001 certification also have a 
certified quality management system, see Jørgensen & Simonsen (2002). Birke (2003) and 
Freimann & Walther (2003) argue that EMSs in German organizations have a low 
integration into other management systems, which does not coincide with our study. One 
possible explanation for the high number of integrated systems in Austria may be that many 
consultants in Austria have been successful in adding ISO 14001 to the quality 
management system. 
 
Further, Karapetrovic (2002) discusses a universal audit, since he argues that the most 
quoted benefit of integrated management systems is the integration of external audits. That 
coincides with the results of our study. Another driving force for working with integrated 
management systems, and especially integrated audits for quality and environmental 
management systems, can be the international standard ISO 19011 that was established in 
October 2002, which contains guidelines for quality and/or environmental management 
system auditing, see ISO (2002). Zwetsloot (1995) argues that integration of quality, 
environmental, health and safety management can give positive synergy effects. For 
instance, working carefully and safely with hazardous materials is relevant both for the 
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environment and the working conditions. The environmental impact of products is a vital 
aspect not only of environmental management but also of quality management. Good 
“housekeeping” is important for all three areas. Zwetsloot (1995) states that positive 
synergy aspects are: better definitions of opportunities and problems, better understanding 
of the advantages and disadvantages of potential solutions, and clearly defined deterrents. 
 
From Environmental Management to Sustainability Management Systems 
Different strategies can be adopted for developing the ISO 14001 system into a 
sustainability management system. Birke (2003) found that many EMSs in Germany 
suffered from a low degree of strategic orientation and a weak synchronization with the 
central value-chains of the companies. Dobers & Wolff (2000) discuss this issue and they 
suggest that companies must include environmental and social responsibility objectives in 
their value-creating statements, processes and products. They argue for a holistic business 
approach, balancing stakeholders’ demands and sustainability requirements that will create 
sustained success for the company. The challenge for the future, according to Schaltegger 
et al. (2003), is that environmental management has to focus on increasing its eco-
effectiveness – that is, on the reduction of its total impact on nature – and conducting itself 
in an eco-equitable way in its relation towards various stakeholders. Additionally, they 
argue that environmental management must become an integral part of conventional 
management processes. 
 
With this discussion in mind, we asked the Austrian ISO 14001 companies about their 
attitudes concerning different strategies for developing ISO 14001 into a sustainability 
management system. The results are summarized in Figure 6. 
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Figure 6. From Environmental Management to Sustainability Management Systems 
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About 95% of the organizations judge it greatly meaningful or meaningful to develop the 
ISO 14001 system into a sustainability management system through a better coordination 
between environmental management and company strategy, i.e., the strategic orientation. 
Moreover, 85% see the need for better synchronization of the central value-added process 
at the company and the EMS. These findings confirm the argumentation of Birke (2003) 
and Freimann & Walther (2003). Our results also point in a direction similar to what 
Dobers & Wolff (2000) and Schaltegger et al. (2003) recommend. Furthermore, it is 
interesting that, to the Austrian ISO 14001 companies, these two strategies seem to be more 
relevant than strengthening the corporate social responsibility (CSR), which is discussed 
extensively among scientists and practitioners all over Europe. However, even if there is a 
strong will to develop EMS towards a sustainability management system, there is still a 
long way to go before a sustainability management system can be applied in reality. 
 
Conclusions 
The purpose of this study was to contribute to the knowledge of practical experiences and 
effects of organizations working with the ISO 14001 standard. Our survey of Austrian 
organizations complements other national evaluations in providing more observable facts 
about EMSs. The current review of the ISO 14001 standard is expected to be completed 
during 2004. The revision is limited to enhancing the compatibility between ISO 14001 and 
ISO 9000:2000 and improving the clarity of the texts, and therefore one part in our study 
was concentrated to that area. Since the revision does not include changes in requirements 
in the standard, the results of our study are still relevant for the revised version. 
 
As similar studies conclude, our results show that organizations primarily expect an 
external recognition of the EMS activities, such as image. However, as mainly public 
authorities in Austria focused on promoting EMAS, the image effects of an ISO 14001 
certification seem to be less than in other countries (e.g., Sweden, Switzerland). The EMS 
motivation literature may also give excessively high image-related expectations because the 
organizations in our study did not perceive the expected image benefit when implementing 
an EMS. However, ISO 14001 fulfils many of the expectations within other important 
motives regarding legal compliance, improvement of environmental performance and 
systemization of environmental activities and can therefore be seen as an instrument 
serving a wide range of purposes. 
 
The most important contribution of ISO 14001 discerned in our study, but also in other 
similar studies, is that it raises the awareness of environmental issues. Likewise, as in other 
national studies, our study shows that direct environmental effects can be seen in 
improvements within waste and recycling. From these activities, the organizations have 
also realized considerable cost-savings by reducing and fractioning their waste. This 
implies that the highest environmental effects can be found in fields where environmental 
improvements and costs-savings go hand in hand. Cost-savings are often easy to make in 
the beginning of an EMS, since there are often a lot of low-hanging fruits to pick in the 
implementation phase and this gives a short repayment time on the EMS investment. 
Additional economic benefits may be long-term and partly immaterial, which makes them 
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difficult to measure, e.g., avoidance of emergencies. Another main benefit is that ISO 
14001 ensures legal compliance. ISO 14001 does not influence product-related activities. 
The market for product-oriented environmental innovations is perhaps still too weak to 
drive the necessary strategic adjustments of certified organizations towards profitable 
environmental innovations. Freimann & Schwedes (2000) request an instruments that helps 
organizations to evaluate the EMS and ISO 14031 can be one way. However, one 
significant conclusion of our study is that many organizations in Austria do not have 
knowledge about the ISO 14031 standard. The use of this standard can clarify the link 
between management efforts and actual improvements, resulting in good environmental 
management but there is a need to promote the existence of this standard. 
 
The majority of the responding organizations are working with integrated management 
systems and it is obvious that, in the future, ISO 14001 is going to play a significant role in 
integrated management systems. Overall, our study shows that ISO 14001 is catalysing a 
shift from an outside driven strategy of regulatory compliance, to an inside proactive driven 
strategy including an establishment of environmental objectives and targets. Therefore, in 
order to drive organizations effectively into Sustainability Management Systems, the two 
most important challenges are to improve the coordination between the EMS and the 
organizations’ strategies and to synchronize the EMS with central value-chains. 
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Abstract 
Since both ISO 14001 and EMAS require continuous improvement of an organization’s 
overall environmental performance, the environmental objectives and targets play an 
important role in the improvement process. This paper has two aims. One is to 
investigate how Environmental Management Systems (EMS) contributes to 
environmental improvements of organizations.  Another aim is to determine whether 
EMS organizations work with targets related to their core environmental impact. Data 
has been collected from a Swedish hydropower company, Vattenfall AB Vattenkraft 
and from a national study in which a questionnaire was sent to all ISO 14001 certified 
organizations in Austria. The main results show that EMS has contributed to 
environmental improvements, but there is some question as to whether organizations in 
general are working with appropriate environmental aspects, since targets are set even if 
the environmental impact in some areas is assessed to be low, e.g., where waste is 
concerned.  
 
Key words: Environmental Management System, ISO 14001, EMAS, Environmental 
sustainability, Environmental objectives and targets. 
 
Introduction 
Today, many organizations1 all over the world have implemented standardized 
Environmental Management Systems (EMSs) to systematically manage the 
environmental effects of their activities. By the end of 2003, around 61,300 
organizations worldwide had certified an EMS according to ISO 14001, and about 
3,500 organizations in Europe had registered an EMS according to Eco-Management 
and Audit Scheme (EMAS) (ISO World, 2003; EMAS, 2004). 
 
Views of the effects of EMS differ considerably. Advocates of the international 
standard for assessing corporate EMS claim substantial benefits for organizations 
adopting ISO 14001 guidelines. Others argue that because the standard does not 
measure environmental performance directly, EMSs are inadequate instruments for 
improving environmental sustainability (Krut & Gleckman, 1998). Today, a broad range 
                                                      
1 The word organization hereafter can refer to a company, corporation, firm, enterprise, authority or 
institution, or part or combination thereof, whether incorporated or not, public or private, that has its own 
functions and administration and can be registered/certified according to EMAS/ISO 14001. 
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of research projects have been conducted to establish the connection between EMS and 
environmental effects. There are, for example, studies with empirical data of a 
qualitative and/or quantitative nature from numerous registered or certified 
organizations; see, for example, Wells & Galbraith (1999); Dyllick & Hamschmidt 
(2000); Wallner et al. (2000); Zackrisson et al. (2000); Berkhout et al. (2001); Summers 
Raines (2002); Welch et al. (2002); Ammenberg (2003); Andrews et al. (2003); Melnyk 
et al. (2003). In these studies, researchers are using different methods to reach 
conclusions about EMS and environmental effects. The methods and conclusions drawn 
from some of these evaluations are examined by Schylander & Zobel (2003) in a meta-
evaluation. Similar meta-evaluations were performed by Steger (2000), who evaluated 
24 German, mainly smaller, empirical investigations of EMS. Another meta-evaluation, 
performed by Pecher et al. (2003), concentrates on 13 Austrian evaluation studies on 
EMS from 1996 to 2000. Further, there are studies with similar focus but with empirical 
data from in-depth case studies; see, for example; Rondinelli & Vastag (2000) and 
Herreborg-Jørgensen (2000). 
 
The results drawn from these evaluations and meta-evaluations show inconsistent 
results with regard to how EMS contributes to environmental improvements. However, 
the overall results indicate that a majority of the evaluations state that an EMS has a 
positive effect on environmental performance. None of these evaluations states negative 
environmental effects, but some evaluations could not state any correlation between an 
EMS and environmental performance. Further, the generalization in these evaluations is 
low. None of these has, despite a positive effect in the evaluation, been able to 
generalize the results. Therefore, it is not possible to draw general conclusions about 
how an EMS affects environmental performance. There is also a lack of concrete 
measurable results to indicate how EMS has actually contributed to reduced 
environmental impact. Therefore, there is a need for more concrete measurable evidence 
before we can conclude anything about the connection between EMS, environmental 
effects and continual environmental improvements. Since both ISO 14001 and EMAS 
require continuous improvement of an organization’s overall environmental 
performance, the environmental objectives and targets play an important role in this 
improvement process. The establishment of objectives and targets must consider 
significant environmental aspects; therefore, it is necessary to investigate whether 
organizations with EMS are working with and establishing targets within their 
significant environmental impact.  
 
Hence, this paper aims to illuminate how EMS contributes to environmental 
improvements of organizations. A second aim is to determine if EMS organizations 
work with targets related to their core environmental impact. 
 
Structure and choice of methodology 
Since this paper has two aims and considers data from two different studies, some 
clarification of the structure of the paper is necessary. Both aims stated in this paper are 
accomplished through both studies.  
 
The first study, a case study, has been conducted at a Swedish hydropower company, 
Vattenfall AB Vattenkraft. All data and results from that study are presented under “The 
first study – Vattenfall AB Vattenkraft”. Vattenfall AB Vattenkraft was chosen because 
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the company has worked according to ISO 14001 since 1999 and with ISO 14001 
certification since 2001. Furthermore, Vattenfall AB Vattenkraft has worked with 
EMAS at four power stations since 1999. Due to its comprehensive and relatively long 
experiences of EMS, concrete measurable results from the work with EMS were also 
available. Vattenfall AB Vattenkraft was therefore chosen to be an appropriate case 
study for investigating how EMS contributes to environmental improvements and 
investigating whether the company works with targets related to its core environmental 
impact. 
 
The second study, a national EMS study in Austria, considers a selected part of the 
results of a questionnaire sent to all 501 certified sites in Austria. All data and results 
from that study, connected to the two research questions stated in this paper, are 
presented under “The second study - A national EMS study Austria”. The questionnaire 
was used in a national evaluation project to explore experiences and outcomes in 
Austrian organizations working with an EMS according to the ISO 14001. 
 
The results from the two different studies are finally discussed under “Conclusion and 
discussion”, which includes a comparison, i.e., a triangulation between the results. 
 
The first study – Vattenfall AB Vattenkraft 
Vattenfall AB Vattenkraft is the leading hydropower company in Sweden and is divided 
into four different units: production, large-scale power, small-scale power and 
techniques. The activities are distributed throughout Sweden and hydropower is 
produced at 53 different power stations. In 2002, Sweden’s total electricity production 
was 143 TWh, of which Vattenfall AB Vattenkraft accounted for 23%. 
 
Within the parent company, Vattenfall AB, a first step towards a more structured 
environmental effort was taken in 1996 when 60 regional environmental ambassadors 
were appointed to work with environmental issues. In 1999, Vattenfall AB Vattenkraft 
started to work towards a certification according to ISO 14001 with an initial 
environmental review. The driving force to implement the EMS was a request from the 
parent company for evidence that Vattenfall AB Vattenkraft was working in an 
environmentally friendly way. Environmental work was prioritized during 1999 and 
four power stations were registered according to EMAS. In 2001, Vattenfall AB 
Vattenkraft was certified according to ISO 14001. Their EMS is integrated in a 
management system, also including ISO 9001:2000 and AFS 2001:12 and documented 
on an internal website.    
 
Data collection 
In order to determine how the EMS at Vattenfall AB Vattenkraft contributes to 
environmental improvements, a complete, independent evaluation of the organization’s 
EMS was made during a six-month period. In the case study, four different methods for 
data collection were used; i.e., documentation, archival records, interviews and direct 
observations. The author of this paper supervised this project, but the data was gathered 
by two other persons. For the complete case study report, see Sieurin & Åhman (2004). 
The results from Vattenfall AB Vattenkraft presented in this paper are delimited to one 
                                                      
2 AFS 2001:1 is general recommendations, with legislative status, concerning Systematic Work 
Environment Management established by the Swedish Work Environment Authority. 
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central part of the EMS, i.e., environmental objectives and targets, including a follow-
up to determine whether they have reduced environmental impact since the EMS 
implementation, but also if the selected targets are connected to the significant 
environmental impacts. 
 
Results 
The initial environmental review performed in 1999 at Vattenfall AB Vattenkraft, aimed 
to provide an exhaustive analysis of the environmental impact and the environmental 
work within the organization. It involved thorough identification and examination of all 
environmental aspects of the activities. The working committee within the 
environmental committee, together with an external consultant, identified the 
environmental aspects. An audit of the environmental aspects and a risk assessment are 
performed each year. Further, the identification of the significant environmental aspects 
was made using a model that included an assessment of how every environmental 
aspect influenced each one of the 15 national environmental quality objectives 
established by the Swedish Parliament. Together with the degree and extent of 
environmental impact, the assessment of the environmental aspect was graded on a 
scale of 1 to 4, where significant aspects are graded 3 or 4. The careful process of the 
identification of the environmental aspects presumes therefore to cover the significant 
environmental impact. All environmental aspects and significant environmental aspects 
are presented in Figure 1. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Vattenfall AB Vattenkraft’s environmental aspects (white) and significant 
environmental aspects (grey) for 2003. 

 
How does EMS contribute to environmental improvements?  
The organization stated objectives pertaining to significant environmental aspects for 
each year. The objectives were then broken down into targets, which were measurable 
and dated. All objectives and targets from years 2000-2003 are presented in Table 1. 
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The objectives are marked with bold text in the table and the targets are presented below 
each objective. The table indicates whether the targets were reached and a comment is 
given in cases where there were deviations from the stated target. 
 
Table 1. The table presents Vattenfall AB Vattenkraft’s objectives (bold) and targets 
(italics) during the years 2000-2003. The table indicates whether the targets were 
reached and a comment is given in cases where there were deviations from the stated 
target. 

OBJECTIVES AND TARGETS YEAR RESULTS COMMENTS 
Reduce the amount of oil and grease spill to water 
- Reduce the amount by 5% 
- Reduce the amount by 750 kg 
- Reduce the amount by 360 kg 
- Reduce the amount by 250 kg 

 
2000 
2001 
2002 
2003 

 
Reached 
Reached 
Reached 
Not reached 

 
-40-60% 
 
 
Accident 

Reduce contamination of soil 
- Decontamination of one contaminated site 
- Decontamination of one contaminated site 
- Mapping the pollution of soil Ume and Skellefte Rivers 
- Investigation of 3 sites along the Lule River. Decontamination of 
sites along the Lule and Ume Rivers 
- Mapping the pollution of soil at 15-20 power stations south of the 
Ume River 

 
2000 
2001 
2002 
2002 
 
2003 

 
Reached 
Reached 
Reached 
Not reached 
 
Not reached 

 
 
 
 
 

Reduce the quantity of waste discharged to air, water and soil 
- 100% of hazardous waste shall be sorted and fractioned  

 
2001 

 
Reached 

 
Delayed 

Minimize the use of heavy metals in the operations 
- Reduce the amount of mercury by 3 kg in power stations 
- Reduce the amount of mercury by 0.5 kg in power stations 
- Abolish all use of mercury in new plant 
- Reduce the amount of mercury by 0.3 kg 
- Reduction of 30 mercury circuit breakers at 2 power stations 

 
2000 
2001 
2002 
2003 
2003 

 
Reached 
Reached 
Reached 
Reached 
Reached 

 
4.2 kg 
 
 
 
3 pow. stations 

Reduce the use of energy  
- Reduce the use of energy in power stations by 2%  
- Reduce the use of energy in power stations by 1% 
- Pilot project to map possible ways of saving energy 

 
2000 
2001 
2002 

 
Reached 
Reached 
Not reached 

 
Delayed 
Delayed 
Too expensive 

Reduce environmental impact from travel 
- Reduce number of flights Stockholm-Sundsvall 
- Each division shall have at least three telephone-/video conferences 
- Each division shall have at least four telephone-/video conferences 

 
2000 
2001 
2003 

 
Reached 
Reached 
Reached 

 
-5% 

Reduce negative influence on landscape 
- All operating instructions shall be in use during 2000 
- Examine all operating instructions and improve them where needed 
- Establish operating instructions for all sites 

 
2000 
2001 
2002 

 
Reached 
Partly 
Reached 

 
Delayed 

Reduce negative influence of hydropower on biodiversity 
- Increase the number of areas of protection by at least one 
- Increase the number of areas of protection by at least one 
- Develop and support the two areas of protection 

 
2000 
2001 
2003 

 
Reached 
Reached 
Reached 

 

Reduce risks for accidents with oil release  
- Increase the share of power stations with oil alarms by 57%  
- Increase the number of power stations with oil alarms by 14 
- Installation of a new transformer with biodegradable oil at one site 
- Modernize oil systems at 6 sites 

 
2000 
2001 
2002 
2003 

 
Reached 
Reached 
Reached 
Reached 

 
Delayed 
Delayed 

 
Some comments related to the objectives and targets in Table 1 are given below. For 
example, the objective “Reduce the amount of oil and grease spill to water” was broken 
down into targets with a focus of quantities each year. In 2003, there was a large oil 
spill of 893 litres, and the target was therefore not reached. However, the oil spill has 
led to that risk analysis investigations at all power stations in order to identify site-
specific environmental risks are going to be performed during 2004 and 2005. 
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The objective “Reduce contamination of soil” stated the target in 2000 
”Decontamination of one contaminated site”, which was met for both years 2000 and 
2001. In 2002, it was redrafted into three different targets; i.e., “Mapping the pollution 
of soil along the Ume and Skellefte Rivers”, “Investigation of 3 sites along the Lule 
River” and “Decontamination of sites along the Lule and Ume Rivers”. The first of the 
two targets was reached, except at the sites that had been sold. The second target was 
not fully met, but there were discussions with the county administrative board as to 
what should be decontaminated. Finally, the 2003 target, “Mapping the pollution of soil 
at 15-20 power stations south of the Ume River” was not reached, since the contractor 
who was hired to do the work had insufficient resources. 
 
For the objective “Reduce the quantity of waste discharged to air, water and soil”, the 
target set in 2001 was “100% of hazardous waste shall with be sorted and fractioned”. 
The target was fulfilled but delayed because the contractor who was supposed to deliver 
the recycling centres did not deliver on time. However, the establishment of the 
recycling centres resulted in better waste sorting but it is difficult to conclude how 
waste handling is working, i.e., whether the total quantity of waste has been reduced. 
The report on the quantity on waste does not seem to be reliable, but some conclusions 
can be drawn; e.g., the quantity of deposits has been reduced from year 2000 to 2003. 
However, combustion has increased during the same year; i.e., the waste is being 
handled in a different way. Another conclusion is that the quantity of waste oil has been 
reduced since year 2000. 
 
The objective “Minimize the use of heavy metals in the operations” was broken down 
into different targets each year. The target set in 2000, “Reduce the amount of mercury 
by 3 kg in power stations”, was reached and the reduction amounted to 4.2 kg. The year 
after, the target was set to 0.5 kg, which was also reached. In 2002, the target was set to 
reduce the quantity by another 0.1 kg, but the target was redrafted as “Abolish all use of 
mercury in new plant”, since it was known that the target of 0.1 kg would be met during 
that year. The redrafted target was fulfilled in 2002 and a further reduction of 0.3 kg 
was realized in 2003. 
 
There were specific environmental targets for each of the four EMAS-registered power 
stations. In a discussion with the employees at these stations, it was argued that the 
specific targets create a greater commitment to reaching the targets within the time 
limit. Employees at the power station in Boden, which is registered according to EMAS, 
have been working with specific environmental targets for a couple of years. They have 
reached a stage at which they find it quite hard to establish new environmental targets 
and they argue that it is evident that environmental improvements are reached thanks to 
the targets for each year. For example, considering the quantity of waste, it can be 
concluded that the amount of hazardous waste has been reduced every year since 2000. 
At power stations that are not EMAS-registered, there are no site-specific environmental 
targets. Therefore, employees at the power station and the environmental coordinator 
discuss which measures are to be taken at the power station. Since the work at the 
EMAS-registered power stations has been very successful, employees have requested 
that other non-EMAS-registered sites set their own environmental targets. At first, it 
was considered too expensive to work with specific environmental targets at each power 
station. However, since the EMAS-registered power stations have shown greater 
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environmental improvements, decisions has been taken that the ISO 14001 power 
stations should formulate separate environmental statements and establish their own 
environmental targets and a programme for reaching them. 
 
Are the targets related to their core environmental impact? 
Regarding the question as to whether Vattenfall AB Vattenkraft works with 
environmental objectives and targets related to the significant environmental impact it 
can be stated that all objectives except one, stated in Table 1, were of significant 
importance. The objective about waste cannot be related to any significant 
environmental impact (see Figure 1). However, there is a target selected within waste. 
 
The second study – A national EMS study in Austria 
A questionnaire was used in a national project in order to explore the experiences but 
also the outcomes Austrian organizations have experienced by working with an EMS 
according to the system ISO 14001. Details about the distribution and number of 
responses are to be found in Table 2. For the overarching results from that study, see 
Schylander & Martinuzzi (2004). 
 
Table 2. Details about distribution and number of questionnaire responses. 

Feature Data within this study 
Geographical/time distribution Austria/August-October 2003   
Target population 501, i.e., all ISO 14001-certified sites in Austria  
Respondents of the questionnaire 297, i.e., Environmental responsible persons for the 501 sites 
Number of responses 71 
Response rate 24% 

 
Data collection 
Considering the aims in this paper, a selected part of the results from the questionnaire 
is used. One question was posed to state whether the EMS has led to any environmental 
improvements or not. Two other questions were posed to determine whether the 
organizations work with appropriate significant environmental aspects. The responses to 
these questions are described below. 
 
Results 
How does EMS contribute to environmental improvements?  
A summary of all results according to environmental effects from the study is presented 
in Figure 2. It shows how the organizations assess environmental improvements as an 
effect of ISO 14001 implementation. 
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Figure 2. Environmental effects of ISO 14001 in Austria. 

 
One large contribution of the EMS was awareness of environmental issues, i.e., it raised 
top-management and the employee awareness of environmental issues within the 
organization. According to direct environmental effects (e.g., energy, consuming of raw 
material, transports, waste, etc.), the best improvement is made within waste and 
recycling. On the other hand, an implementation of ISO 14001 does not seem to 
influence emissions to soil and transports to any larger extent. The results also show that 
an ISO 14001 does not seem to influence product related activities. Only 2.5% of the 
respondents have recognized a strong increase of their products life-cycle as an effect of 
the implementation of ISO 14001. In summary, the study shows that there are more or 
less environmental improvements in all different environmental aspects as an effect of 
the implementation of ISO 14001. 
 
Are the targets related to their core environmental impact? 
Regarding the second aim with this paper, a combination of two different questions 
from the questionnaire was used. At the beginning of the questionnaire, the respondents 
had to comment on the following: “Assess the environmental impact from your 
organization according to the following aspects…” The respondents had to assess the 
organization’s environmental impact, graded very low, low, medium, high and very 
high, within different environmental aspects. Table 3 shows averages of how the 
organizations rate their environmental impact. A division by sector is also presented in 
the table. Of the respondents, 56% represent industry and 44% represent service and 
trade. Since the average in each environmental aspect is based on assessments from 71 
organizations, the average can be said to approximate a normal frequency distribution. 
Therefore, with a significant level of 0.05, the difference of two items in “average in 
total” in Table 3 must be larger than 0.34 in order to be significantly separated. The 
same number for the average of industry is 0.42 and for the average of service is 0.50. 
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Table 3. The average of the organizations’ assessments of their environmental impact. 
Here, 1=very low, 2=low, 3=medium, 4=high, 5=very high; i.e., the higher the 
average, the higher the assessed environmental impact. 

 
Later in the questionnaire the respondents had to comment on the following: “In the 
following environmental aspects, our environmental target is …” The respondents had 
to state whether they had established environmental targets within the different 
environmental aspects mentioned in the first question and how they were formulated. 
Four alternatives for the formulation of the environmental target were given for each 
environmental aspect; i.e., (1) established with project and budget, (2) expressed in a 
quantitative way, (3) expressed in a qualitative way or (4) not relevant for the 
environmental aspect. The results show that the three most significant environmental 
aspects that are established with projects and budgets are; energy (32%), waste (30%) 
and air pollution (29%). The environmental targets formulated in a quantitative way 
were e.g., waste (47%), energy (40%), water pollution (34%) and hazardous waste 
(34%). The targets that often seem to be described verbally are transports (41%), 
consumption of raw material (29%) and soil (27%). Soil is an aspect that is given less 
priority when environmental targets are formulated (56% do not have a target related to 
soil). 
 
Finally, a comparison of these two questions was made in order to determine whether 
EMS organizations deal with their core environmental impact, which is the second aim 
stated in this paper. More concretely, this addresses the question as to how the EMS 
organizations establish environmental targets in relation to their assessed environmental 
impact.  
 
Before presenting the results, there is a need to clarify how the figures presented below 
are interpreted. For example, if the environmental impact is assessed as very high or 
high by the organizations, the environmental targets should be expressed either by 
project and budget or expressed quantitatively. The explanation is that it can be difficult 
to influence environmental performance without projects or quantitatively established 
environmental targets. Further, if the environmental impact is indicated as being low or 
very low by the organizations, the establishment of a target should not be relevant. This 
also implies that a target established with a project and budget or quantitatively 
expressed, but assessed to have a low or very low environmental impact, can be 
questioned. Similarly, if the assessed impact is high or very high, but an environmental 
target is not considered relevant, the organization’s reasoning must be questioned. Thus, 
the results are presented in order to investigate whether the organizations establish their 
environmental targets in relation to environmental impact. 

Environmental aspect Average 
in total 

Standard 
deviation 
in total 

Average 
industry 

Standard 
deviation 
industry 

Average 
service  

Standard 
deviation 
service 

Transports 2.7 1.07 2.6 0.93 2.7 1.24 
Use of energy 2.6 1.15 2.9 1.14 2.3 1.09 
Generation of waste 2.5 0.97 2.7 0.83 2.3 1.10 
Use of raw material 2.4 1.20 2.9 1.17 1.8 0.92 
Pollution to air 2.1 1.06 2.4 1.03 1.8 1.05 
Gen. of hazardous waste 2.0 0.90 2.1 0.88 1.8 0.93 
Pollution to water 1.9 0.83 2.1 0.84 1.7 0.78 
Pollution to soil 1.7 0.88 1.7 0.91 1.6 0.84 
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However, considering how the organizations establish their environmental targets 
relative to their environmental impact it can be concluded that there is a lot of variation 
between the different environmental aspects. Soil is assessed by the organizations as the 
environmental aspect with the lowest environmental impact. Figure 3 shows how the 
organizations have established an environmental target within soil (project + budget, 
quantitative, qualitative or not at all). The bars in the figure represent the percentage 
breakdown of the organizations’ environmental impact within soil (very low, low, 
medium, high or very high). 
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Figure 3. The percentage breakdown of how the organizations have established an 
environmental target within soil related to their assessed environmental impact within 
soil. 
 
The majority of the organizations do not work with an environmental target within soil 
(not relevant) and their environmental impact within soil is assessed as low. Figure 3 
shows how the organizations are dealing with targets in a proper way; i.e., for a very 
low assessed environmental impact, establishment of an environmental target is not 
relevant. 
 
Use of energy was on average assessed to be the second most significant environmental 
aspect in terms of environmental impact. Therefore, it may be of interest to investigate 
whether targets are being established in a proper way, see Figure 4. 
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Figure 4. The percentage breakdown of how the organizations have established an 
environmental target within energy related to their assessed environmental impact 
within energy. 
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In Figure 4, one can at first see that organizations that have assessed their environmental 
impact regarding energy as high or very high have also established targets in a 
quantitative way or with a project and budget. Further, some organizations have 
assessed their environmental impact as very low or low but have still established a 
target in a quantitative way or with a project and budget. Here, one wonders whether 
these organizations have established a target within their main environmental impact. 
 
Transports is on average assessed by the organizations as the environmental aspect with 
the greatest environmental impact, one can see that the majority (41%), independent of 
assessed environmental impact, have established a target in a described way.  
 
Generation of waste is assessed to have the third greatest environmental impact. 
However, 77%, independent of assessed environmental impact, i.e., all organizations 
from very low to very high environmental impact, have established a target with project 
and budget or in a quantitative way. It is interesting to note that approximately half of 
those organizations (36%) have assessed their environmental impact as very low or low, 
see Figure 5. 
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Figure 5. The percentage breakdown of how the organizations have established an 
environmental target within waste related to their assessed environmental impact within 
waste. 
 
Generation of hazardous waste is treated in approximately the same way as normal 
waste but here, 49% have established a target with project and budget or in a 
quantitative way, though the assessed environmental impact is assessed by 33% as very 
low or low. On the other hand, 26% assess their impact of hazardous waste as low or 
very low and have no target for it. 
 
According to the environmental aspects use of raw material, pollution to air and 
pollution to water, the outturn seems to be similar between the aspects. The most 
obvious result is that the majority of those organizations assessing a very low 
environmental impact do not have a target for it.  However, even though they assess a 
very low or low environmental impact for the specific environmental aspect, some 
organizations still establish targets. Within use of raw material, 16% assessing the 
impact as low and very low established targets with a project and budget or established 
in a quantitative way. The corresponding percentage rate for pollution to air and 
pollution to water is 29% and 43% respectively.  
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Conclusion and discussion 
EMSs have been criticised for not improving environmental performance even though 
both ISO 14001 and EMAS require continuous improvement of the organizations’ 
overall environmental performance. The environmental objectives and targets play an 
important role in this improvement process and the establishment of objectives and 
targets should consider significant environmental aspects, i.e., those having significant 
environmental impact. This study has intended to determine how EMS contributes to 
environmental improvements of organizations, i.e. how objectives and targets have been 
met. Additionally, this study has intended to show the relation between organizations’ 
environmental impact and how objectives and targets are established in relation to them; 
i.e., whether organizations are working with their appropriate targets. 
 
Both studies presented in this paper show that the EMS has contributed to 
environmental improvements. At Vattenfall AB Vattenkraft there are no doubts that the 
use of EMS has improved environmental performance. Of 31 established environmental 
targets during the years 2000-2003, 27 were fulfilled. According to the interviewed 
employees, this is a direct effect of the implementation of the EMS. For example, it can 
be concluded that Vattenfall AB Vattenkraft has reduced the amount of hazardous waste 
every year since 2000. This is a direct effect of systematic work with EMAS. There is 
also a reduction of discharges of oil to water and a reduction of the use of mercury in 
power stations, which are direct consequences of the EMS. From the study at Vattenfall 
AB Vattenkraft, it may be concluded that the environmental targets are better fulfilled at 
power stations that have their own EMAS systems whereby site-specific targets are 
formulated. This is also in accordance with Bring (2003), who argues that there is a 
better fulfilment of targets that are formulated by those working directly with the 
environmental aspect. However, even though Vattenfall AB Vattenkraft has shown 
improved environmental performance since the introduction of an EMS, some areas 
should be given further consideration. When working with environmental targets and 
continuous improvements, it is necessary to work with environmental indicators in 
order to follow up the environmental performance over time. At Vattenfall AB 
Vattenkraft, most of the targets were expressed in absolute figures. The results from the 
national EMS study in Austria show that the most important contribution of EMS is that 
it raises the awareness of environmental issues. Another important contribution from the 
EMS can be seen in improvements within waste and recycling. However, there are more 
or less environmental improvements in all different environmental aspects as an effect 
of the implementation of ISO 14001. 
 
Further on, if EMS is a tool that promotes environmental sustainability, it is necessary 
to question whether the organizations are dealing with their core environmental impact. 
This study indicates that organizations establish targets even in cases when the 
environmental impact is assessed as low. Where the aspect of waste is concerned, a 
majority of all organizations participating in the study in Austria (36%) who assess their 
environmental impact as low or very low still work with a waste target established in a 
quantitative way or with project and budget. This is also the case in Vattenfall AB 
Vattenkraft, where the target “100% of hazardous waste shall be sorted into specified 
fractions” is not classified as a significant aspect or a main environmental impact. 
Waste, for instance, is one area in which organizations can realize cost-savings (see 
Schylander & Martinuzzi (2004)). Some researchers describe waste as a low-hanging 
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fruit for organizations, i.e., an area where environmental improvements and cost-savings 
are quite easily made. Regarding all the other objectives and targets at Vattenfall AB 
Vattenkraft, one can conclude that they are working with appropriate environmental 
targets, since these targets are associated with significant environmental aspects. The 
study in Austria shows that transports seem to be problematic within an EMS. 
Transports are ranked as having the highest environmental impact; still, organizations 
fail to establish transport-related targets with a project and budget or in a quantitative 
way. It is more common to establish a target within transports in a described way, which 
seems to indicate that transports are hard to deal with concretely within an EMS. 
 
As a concluding remark, Figure 6 presents the author’s interpretation of the results 
presented in this paper.    
 
 
 
   
 
 
 
 
 
 
 
 

 
Figure 6. The author’s interpretation of the results in this paper 

 
According to the reasoning in this paper, it is important to remember that EMS has led 
to important environmental improvements even if improvements in some cases not are 
connected to impacts that are considered the most significant. However, before 
concluding that EMS is a tool that promotes environmental sustainability, it is necessary 
to determine more fully whether organizations with EMSs are working with and 
establishing targets related to their core environmental impact. 
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Questions to Austrian EMS experts 
 
1. Can you please tell me a little bit about your personal background and work 

within the field of EMS? 
 
2. Can you please give me the history and milestones of the development of EMS 

in Austria?  
 
3. What is the overall-attitude towards the ISO 14001 in Austrian organizations? 
 
4. Is there anything specific or characteristics in the Austrian way of working with 

ISO 14001 compare to other countries or is Austria similar to all others? 
 
5. Why do you think Austrian organizations choose to implement an ISO 14001 

system? (Driving forces)  
 
6. In July 2000 the number of certified organizations in Austria was 223 and now 

(3 years later) it is over 500. Do you think the number of certified organizations 
in Austria will decrease, remain or increase? Why? 

 
7. What have you been seen as barriers to implementing ISO 14001, in Austrian 

organizations working with the EMS system ISO 14001? 
 

8. What is the solution of the barrier(s)? 
 
9. Who is supposed to solve the barrier(s)? 
 
10. What have you been seen as critical success factors for implementation, in 

Austrian organizations working with ISO 14001?  
 

11. What is the solution of the critical success factor(s)? 
 
12. Who is supposed to solve the critical success factor(s)? 
 
13. How is the work with Continual Improvements working in Austrian 

organizations? 
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14. What have you been seen as benefits for Austrian organizations implementing 
ISO 14001? Rank them from 1-5 (1=Very good, 2=Good, 3=Medium, 
4=Sufficient, 5=Insufficient) 

 
a. Costs savings 
b. Improved public image 
c. Systematization of existing environmental activities 
d. Legislation 
e. Customer requirement 
f. Investment 
g. Insurance 
h. Increased competitiveness 
i. Other 
 

15. What do you think is the most important improvement to do in the ISO 14001-
work? (Worldwide, Austria, Company) 

 
16. Do you have some suggestions of actors in the field or people I can contact to 

get to know some more about the status of Austrian organizations work with 
ISO 14001? 

 
17.  If you would state 3 questions in a questionnaire to all certified organizations in 

Austria. What question would it be? 
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Information about the organization 
 

1. Information 
 

Your name: _____________________________________________________________ 
 
Name of the organization:__________________________________________________ 
 
Street: _________________________________________________________________ 
 
City: __________________________________________________________________ 
 
E-mail: ________________________________________________________________ 
 
Tel: ____________________________  Fax: ___________________________

   
 

Number of employees at the certified location: ________________________________ 
 

Type of branch: _________________________________________________________ 
 

Your title at the company: _________________________________________________ 
 
 

2. Assess the environmental impact from your organization according to the following 
environmental aspects. 

 
Air     very high              very low 
Water    very high              very low  
Waste    very high              very low 
Energy/CO2   very high              very low  
Soil    very high              very low 
Hazardous waste   very high              very low  
Consuming of raw material very high              very low 
Transports    very high              very low  
Other: ____________________ very high              very low 
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General questions about the Environmental Management System 
 

3. Does your organization work with the following Management Systems? Which ones 
are integrated?     Yes No  Which?    Since?  Integrated 
Environmental Management System:   _______   ___________  
Quality Management System:    _______   ___________  
Safety Management System:    _______   ___________  
Health Management System:    _______   ___________  
Corporate Social Responsibility Man.   _______   ___________  
Other Management System:    _______   ___________  
 

4. If you have integrated management systems – What advantages and disadvantages, 
working with integrated management system have you recognized in your 
organization? 
 
Advantages  Disadvantages 
 
 
 

  
 

 
 
Questions about ISO 14001 

 

5. Does your organization work with an ISO 14001 environmental management 
system? 
 

 yes 

In what year did your organization start with the systematically work towards a 
certification according to ISO 14001? 
___________________________________________ 

 
 no 

 

6. How much has your Environmental Management System according to ISO 14001 
costed?  
 
For building the system: 
Internal costs:  _____________ € 
Consultants costs:  _____________ € 
Cost of the certification: _____________ € 
 
For running the system: 
Yearly operating costs: _____________ €  
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7. What is the environmental management system’s most important contribution that has 
increased the economical performance of your organization? 

________________________________________________________________________ 

8. How high is your organization’s yearly cost-saving that can be related to the 
implementation of the Environmental Management System ISO 14001?  

 
 no cost-savings 
 under 1.000 € 
 1.000 € to 10.000 € 
 10.000 € to 50.000 € 
 50.000 € to 100.000 € 
 100.000 € to 250.000 € 
 250.000 € to 500.000 € 
 more than 500.000 € 

9. How high is your organizations yearly direct income that can be related to the 
implementation of the Environmental Management System ISO 14001?  

 
 no direct incomes 
 under 1.000 € 
 1.000 € to 10.000 € 
 10.000 € to 50.000 € 
 50.000 € to 100.000 € 
 100.000 € to 250.000 € 
 250.000 € to 500.000 € 
 more than 500.000 € 

10. a) How important were the following driving-forces when your organization took a 
decision to implement an Environmental Management System according to ISO 
14001?  

b) Are they reached by the implementation of the ISO 14001?  
  

 Driving force  Reached? 
  
Important Not important Very good Not at all 

1 2 3 4   1 2 3 4 
To improve public image            
To achieve the ISO 14001 certificate           
A demand from our costumers           
To get new customers           
Our competitors had an EMS           
Systematization of environmental activities           
Improve the environmental performance           
To identify cost reduction potentials           
Technology improvement (Cleaner Production)           



APPENDIX 3 QUESTIONNAIRE, ENGLISH VERSION 
 

 - 4 - 

To improve employee motivation           
To ensure legal compliance           
Risk minimization            
To improve relation with authorities           
Our organization already had EMAS            
 
Other, ________________________           
 

11. How easy was the practical translation from the different parts in the standard ISO 
14001?  

Very easy Very difficult 
 1 2 3 4  
Environmental policy ……..……………………………       
Environmental aspects…………………………….……      
Legal and other requirements..….…………………..…      
Objective and targets……………………………………      
Environmental management programme(s) ……………      
Structure and responsibility …………………...........….      
Training, awareness and competence ……..…………..      
Communication ..………………………………………      
Environmental management system documentation ..…      
Documentation control ………………………………..      
Operational control ………….…………………………      
Emergency preparedness and response ………………..      
Monitoring and measurement …………………………      
Nonconformance and corrective and preventive action       
Records ……………………...…………………………      
Environmental management system audit …………….      
Management review ………………….………………..      
 

12. Which of the above parts in the standard ISO 14001 is at your organization today 
working…?  
… very good  … very bad 
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13. Have you been working with ISO 14031 (Environmental indicators for evaluating the 
environmental performance)?  

 yes, we have built our own indicator system 
 yes, we have been involved with it, but not built our own system 
 yes, but just briefly 
 no, I don’t know this ISO-norm 

 

14. Within the following environmental aspects our environmental target is … 
(a) established with a project and budget 
(b) formulated in a quantitative way (e.g. through measurements and indicators) 
(c) described in words 
(d) not relevant i.e. not formulated as an environmental target  
 

   a) b) c) d) 
Project + Quantitative  Described  Not relevant     
Budget     

Air          
Water         
Waste         
Energy/CO2         
Soil         
Hazardous waste         
Consuming of raw material         
Transports         
Other: ___________________         
 

 
 
Environmental effects from the environmental management system 

 

15. What is the environmental management system’s most important contribution that has 
improved the environmental performance of your organization?  

_______________________________________________________________________ 
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16. How big is the environmental management system’s contribution according to 
improvements in the different groups below?   

Very strong Strong   Middle  Small  No 
improvement improvement improvement improvement  imp. 

 
Environmental awareness         
of the management  
 
To make the environmental         
data official 
 
Increase the          
life-cycle of products  
 
Environmental awareness         
of the employees  
 
Increase the status       
of environmental questions  
within the organization   
 
Emissions to air         
 
Water        
 
Waste        
 
Energy consumption/        
CO2-emissions  
 
Soil        
 
Hazardous waste        
 
Consuming of raw material        
 
Transports        
 
Recycling         
 
Other _________________        
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The future environmental management system 

17. According to your opinion, what should be done by the organization of the 
environmental management system ISO 14001 to support organizations like yours? 

________________________________________________________________________ 
 

18. Is your organization planning to integrate the ISO 14001 environmental 
management system with other management systems?  

 our environmental management system is already integrated 

Yes, we are planning integration with: 

  Quality Management System 
 Safety Management System 
 Health Management System   
 Corporate Social Responsibility Man. 
 Other Management System What:____________________________ 

 we are not planning any integration with other management systems. 
 

19. Through which of the following element is it possible to develop your environmental 
management system ISO 14001 to a “Sustainability Management System“? 

 Much   Less 
 possible Possible  possible Not possible 

  
Better coordination between the     
environmental management and the  
company strategy 
  

 Stronger focus on innovations     
  
 Instrument to encourage      
 organizational learning processes 
  
 Direct participation of all employees     
  
 Synchronization of the central      
 value-added process 
 at the company 
  
 New instrument for self-     
 assessment of management  
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 Company-overlapping, integrated     
 product policy    
    
 Fortification of the social responsibility     
 of the company   
  
  
 Other: __________________________     
 

 

20. How large do you estimate the future contribution to your environmental management 
system in order to increase the economical performance of your organization? 
 

 very large 
 large 

 
What does the contribution consist of? 
 
________________________________________________________________________ 
 

 small  
 very small 

 
 don’t know  

 
 

21. How large do you estimate the future contribution to your environmental management 
system in order to improve the environmental performance of your organization?  
 

 very large 
 large 

 
What does the contribution consist of? 
 
________________________________________________________________________ 
 

 small  
 very small 

 
 don’t know 
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22. How do you estimate the growth of certified organization according to the 
environmental standard ISO 14001 until 2005 in Austria?  

 strong increase of certified organizations 
 small increase of certified organizations 
 the number of certified organizations will remain 
 small decrease of certified organizations 

 

23. Do you have other opinions considering our further work within this topic? 

________________________________________________________________________ 

________________________________________________________________________ 

 

Thank you very much for your participation! 


