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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). 

                                                 
1 The word organization hereafter refers to all type of organizations such as industry, companies, municipal and 
public authorities. 
2 The abbreviation EMS (Environmental Management System) is used in this paper for the sake of simplicity. 

  



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: 

 
• 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 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.   

  



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. 

 

  



Table 1. Evaluations included in the meta-evaluation of environmental effects of EMS.  
No. Evaluation Area and time period Objective Method EMS basis No of org.  Results 
1 “How do standardized 

Environmental 
Management Systems 
affect environmental 
performance and 
business?”  
 
(Ammenberg, 2001)  
 
 

Sweden 
 
1997 to 1999 

One of two research 
questions was: How do an 
EMS affect the environmental 
efforts of organizations?  

Comparison between environmental 
indicators in environmental reviews 
before and after an implementation of 
an EMS.  
 

ISO 14001 26 SME 
certified 
organizations 

The method used has resulted 
in significant environmental 
improvements in general. An 
ISO 14001 certificate does not 
guarantee good environmental 
performance but it can very well 
lead to reduced environmental 
impact. 

2  “Environmental
Management Systems – 
Paper tiger or a powerful 
tool”. 
 
(Zackrisson et al., 2000)  

Sweden 
 
1998-1999 

One of five research 
questions was: Which actual 
environmental improvements 
have EMS achieved? 

Two-fold: 
• Questionnaire to all 

registered/certified organizations 
until November 1998 (360). 
Response rate 49% 

• In-depth interview with the 
environmental responsible person 
at 19 of these organizations.  

EMAS  ISO 
14001 

172 out of 354 
certified/ 
registered 
organizations.   
 

EMAS-registered organizations 
seem to achieve better 
environmental performance 
than organizations with ISO 
14001. Half of the 
environmental objectives and 
targets would have been 
achieved even without EMS. 
 

3  “Wirksamheit und
Leistung von 
Umweltmanagement-
systemen – Eine 
Untersuchung von ISO 
14001-zertifierten 
Unternehmen in der 
Schweiz” 
 
(Dyllick & Hamschmidt, 
2000) 
 

Switzerland 
 
1999 

The focus of the study was to 
evaluate the effectiveness of 
EMSs in Swiss organizations. 
One of four research 
questions was: How do they 
perceive the economic and 
environmental effects of their 
EMS? 

Questionnaire sent to 348 EMS 
management representatives of all 
ISO 14001 certified organizations in 
Switzerland until March 31 1999. 
Response rate 45% 

ISO 14001 158 out of 348 
certified 
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. Evaluation Area and time period Objective Method EMS basis No. of org.  Results 
4 “Evaluation der Cleaner

Production Programme 
in Österreich” 

 

 
(Wallner et al., 2000) 

Austria 
 
2000 
 
 

An overall aim was to 
evaluate how environmental 
management programs affect 
business development and 
environmental performance. 
(EMAS and ISO 14001 were 
only two of several 
programs.). 

Questionnaire sent to 498 
organizations (217 certified/registered 
organizations). 130 (43) organizations 
answered which gives a response rate 
of 25.6% (19.8%). Interviews were 
carried out with 44 of the 130 
organizations.    

EMAS 
ISO 14001 

A total of 130 
organizations 
participated (43 
certified/ 
registered 
organizations) 

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 
not possible to draw an overall 
conclusion that EMSs have a 
positive effect on corporate 
environmental performance.  

5  “Measuring the
Environmental 
Performance of Industry” 
 
(MEPI, 2001) 

Six EU countries: UK, 
Netherlands, 
Germany, Austria, 
Belgium, Italy. 
 
Seven periods 1985, 
1990, 1994, 1995, 
1996, 1997 and 1998 

One of nine research 
questions was: Does 
environmental management 
have an impact on 
environmental performance? 

Database of 60 variables (data on 
performance) and indicators (a 
normalized measure of performance) 
from six industrial sectors were 
analyzed statistically. Variables came 
from both certified/registered 
organizations and those that were not. 

EMAS 
ISO 14001 

A total of 280 
firms and 430 
production sites 

There is no statistically 
significant relationship between 
ISO 14001 certification or 
EMAS registration and any of 
the key environmental 
performance variables in the 
sectors.  

6 “National Database on 
Environmental 
Management Systems” 
 
(NDEMS, 2001) 

10 states in the USA. 
 
Started 1996 and is an 
on-going project. 

An overall aim with 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.  

Two-fold: 
• A standardized data collection 

protocol that obtain information 
about the Environmental 
Performance Indicator Values. 
Updates every 6 months. 

• Open- and closed-ended 
questionnaire to capture firm-
specific information.  

 

ISO 14001 Database 
containing more 
than 100 private 
and public 
certified 
organizations.  

The results are expected within 
the near future. 

7 “Voluntary Adoption of 
ISO 14001 in Japan: 
Mechanism, Stages and 
Effects” 
 
(Welch et al., 2002) 

Japan 
 
1999 

An overall aim was to 
compare the environmental 
behavior of different adopter 
groups (non-adopter, in 
process, and certified) and 
across four types of 
environmental actions to 
determine the extent to which 
greenness is associated with 
EMS adoption. 

Questionnaire sent to the facility 
manager of all certified organizations 
(until March 1999) and 2200 non-
certified organizations in four 
industries. Response rate of 50.7% 
(ISO adopters) and 20.2% (non-
adopters).  

ISO 14001 2918 certified 
and non-
certified 
organizations. 
718 certified.  

The results do not indicate a 
causal linkage between ISO 
adoption and greening activity. 
Evidence shows that ISO 
14001 adoption has some 
effect on the greening behavior 
of the organization. 
Organizations become greener 
as they move from non-
adopters to in-process adopters 
and finally to cert. 

  



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 
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 

  



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
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G
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R
 

M
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R
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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. 

                                                 
3 The abbreviation EP, which stands for Environmental Performance, is used in the table for the sake of simplicity.    

 



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: 

• 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.  
 
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. 

 

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.  

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. 

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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