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Abstract 

Little is known about the characteristics of the environmental policy deployment (EPD) 
process in an environmental management system (EMS) context. The EPD process consists of 
identification and assessment of environmental aspects, establishment of environmental 
indicators and establishment and deployment of environmental policy, goals and action plans. 
EPD is identified as being the heart and the most important part of the EMS. Especially the 
identification and assessment of environmental aspects are crucial to an EMS, since the 
significant aspects determine the shape and focus of the entire EMS. Since so little is known 
about EPD, the general aim of this thesis is to contribute knowledge about the different 
processes included in EPD. More specifically the aims are to identify factors of importance 
for the process of identification and assessment of environmental aspects and to characterise 
the environmental goal deployment process. This new knowledge constitutes the basis for 
development of new methods within EPD. 

The aims of this thesis are more associated with the contribution of information so that 
new methods or theories can be built, rather than to test existing methods or theories. The 
dominating research approach in this thesis is therefore of a qualitative nature. Qualitative 
data from research methods such as open interviews, studies of documentation and on-site 
observations were also completed with quantitative data from questionnaires. The empirical 
base is taken from 46 ISO 14001-certified or EMAS-registered organizations from the 
counties of  Norrbotten, Västerbotten  and  Jönköping  in Sweden and from 14 business units 
within the integrated forest product company  Stora  Enso  in Sweden. 

From the case studies of the organizations in  Norrbotten, Västerbotten  and  Jönköping  six 
important areas where the process of identification and assessment of environmental aspects 
can be improved have been identified: the definition of environmental aspects, the procedures 
for update of aspects, the aggregation of aspects, the exclusion of business considerations in 
the assessment, employee and stakeholder participation and the competence levels of people 
involved in the process. 

In addition to these six problem areas, results from the study within  Stora  Enso  also 
indicate great problems with subjectivity in the identification and assessment process. It is 
concluded that the subjectivity has negative effects on the stringency and transparency of the 
process. Stringency and transparency are necessary if this process is to be reproducible. 
Reproducibility is in turn important for the credibility of the entire management system. This 
thesis includes an approach for a new method with focus on the identification of aspects. The 
method is based on methodology for life cycle assessment (LCA). In the method, 
environmental aspects are aggregated in a classification and characterisation into impact 
categories. These categories are then used as operations environmental performance 
indicators. 

Other parts of the environmental policy deployment process, with focus on the treatment of 
environmental goals, were characterized in the study of case organizations in  Norrbotten, 
Västerbotten  and  Jönköping.  Quality Policy Deployment (QPD) was used for comparison and 
as a basis for improvement. The EPD process is strictly controlled by specifications in ISO 
14001/EMAS. Some organizations, mostly smaller, are forced to form their EPD process in a 
way that is not suited for their type of organization. Many organizations find it hard to 
measure their environmental goals and to set long-term or medium-long-term horizons for 
their goals. In addition, the organizations usually do not involve their employees in the EPD 
process. QPD is found to be a suitable starting point for EPD improvement, and it provides 
especially good guidance on measurability, goal time horizons and employee participation. 
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1. Introduction 

Compliance is no longer the only driver for working with corporate environmental issues. 
The market itself has become an equally important driver for corporate environmental 
improvement (Lent and Wells, 1994). Environmental issues entail not only costs, but savings 
and new market possibilities as well. The most common concept to work systematically with 
environmental issues in a market driven way in Swedish organizations is environmental 
management systems (EMS) in accordance with the international standard ISO 14001 and/or 
the  EU  regulation EMAS. 

The implementation of an ISO 14001-based EMS usually starts with an initial review of 
the present situation. The review includes an inventory of all environmental aspects, relevant 
laws and regulations and existing environmental procedures. The initial review forms the 
basis for the environmental policy, environmental objectives and targets and environmental 
management programmes. The system is then built upon documented procedures and 
instructions controlling activities related to the most significant environmental impact. When 
the system is implemented, system audits are conducted to determine the efficiency of the 
system and the management carries out a management review to check the system and 
improvements. 

The most central element in an EMS is the environmental policy deployment (EPD1) 
because this process will determine the shape and focus of the entire EMS. The EPD process 
consists of identification and assessment of environmental aspects, establishment of 
environmental indicators and establishment and deployment of environmental policy, goals 
and action plans. ISO 14001 and its complementary standard ISO 14004 describe the 
deployment process according to Figure 1 (ISO, 1996; ISO, 1996). 

Aspect identification 

(

- Aspects & 
activities 

Aspect assessment  Impact description 

Training  

Procedures & 
instructions 

Significant 
aspects  Definition of policy 

V  
Establishment 
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Environmental 
performance 
evaluation 

Figure 1. The role of environmental aspects in an EMS (ISO, 1996; ISO, 1996) 

1  The abbreviation EPD usually stands for Environmental Product Declaration. The reason for using it in this 
thesis is simply to make the text easier to read. 
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Within the EPD process, the identification and assessment of environmental aspects are 
crucial. The most significant aspects control the environmental goals as well as the shape of 
the action plans connected to the goals and to some extent also the appearance and structure 
of the environmental policy (See Figure 1). These aspects also determine which activities 
should be controlled by documented procedures and instructions and which personnel should 
be given special environmental training (ISO, 1996; ISO, 1996;  Brorson  and  Larsson,  1999). 

Because the significant environmental aspects are so important for the EMS, it is of great 
importance that the process of identification and assessment of aspects are stringent and 
transparent. Stringency and transparency are necessary if this process is to be reproducible, 
and reproducibility is in turn important for the credibility of the EMS, the management and 
the entire organization. As greater focus is placed on environmental issues, achieving 
credibility means good publicity and possibly also competitive advantage. 

To be ISO 14001-certified or EMAS-registered, an organization must go through all steps 
in Figure 1 in accordance with the specifications in the standards. However, the standards do 
not provide any details on how the requirements in the specifications should be met. In other 
words, the criteria are stated, but the means of satisfying them are not. Every organization 
must therefore make its own interpretation of the specifications in the standards. Little has 
been published on EPD in an EMS context and little is therefore known about organizations 
interpretation of the specifications associated with the EPD process and whether it differs 
from deployment of other policies, for example quality. Better knowledge about the EPD 
process is a condition for developing new and better methods. 

2. Aims of the study 

Since so little is known about the different processes included in EPD in an EMS context, 
the general aim of this thesis is to contribute knowledge that can form the basis for 
development of better methodology within EPD. More specific aims are to identify factors of 
importance for the process of identification and assessment of environmental aspects, to 
characterise the environmental goal deployment process and to identify how these processes 
can be developed and improved. For the identification of aspects, this thesis reaches a little bit 
further. The purpose is, in addition to describe the advantages as well as the shortcomings of 
the existing methods for identification of environmental aspects, to introduce and describe an 
approach for a new method. 

To be able to reach the goals of this study a relatively large empirical base is needed. 
Empirical data were therefore collected through multiple case studies. Tables la and lb 
summarise the key features of the case organizations. 

Table la. Business units  within  
Unit  
Ala  Sawmill  
Falun  Red  Paint'  
Fors  Mill 
Gruvön  Sawmill  
Grycksbo Mill 
Hammarby 
Hylte Mill' 
Kopparfors  Sawmill  
Kvarnsveden Mill' 
Ludvika  Forest  Administration'  
Mölndal Mill° 
Norrsundet Mill 
Nymölla Mill 
Skoghall Mill  

Stora  Enso  included in the study. 
EMAS / ISO 14001 

1998/1998 
2000/1999 
1995/1997 
1998/1998 
1997/1997 

/1999 
1998/1998 
1999/1999 
1998/1997 
2000/1999 
1997/1997 
1999/1999 
1998/1997 
2000/2000 

°Not included in study of handbooks, routines and reviews 
'Not part of questionnaire survey 
'Answer of questionnaire not received 
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Table lb. Characteristics of the case organizations in the counties of  Norrbotten, Västerbotten  and  Jönköping  
(leuro-USD 0.91; August 29, 2001). 
Case Code Branch No. of Annual EMS basis 

NACE emp. turnover 
104Euros 

Norrbotten/Västerbotten 
a 27 Manufacture of basic metals 350 65.2 ISO 14001  
b  24 Manufacture of chemicals and chemical products 32 9.0 ISO 14001 

60 Land transport/ transport via pipelines  
c  14 Other mining and quarrying 50 0.1 ISO 14001 

26 Manufacture of other non-metallic mineral products  
d  22 Publishing, printing and reproduction of recorded media 32 3.9 ISO 14001  
e  20 Manufacture of wood and of products of wood and cork, except 

furniture/manufacture of articles of straw and plaiting mater 
85 ISO 14001/EMAS 

f 28 Manufacture of fabricated metal products, except machinery and equipment 95 2.3 ISO 14001/EMAS 
36 Manufacture of furniture/ manufacturing n.e.c. 
21 Manufacture of pulp, paper and paper products 470 134.8 ISO 14001/EMAS 
24 Manufacture of chemicals and chemical products  

h  40 Electricity, gas, steam and hot water supply 102 343.5 EMAS  
i  37 Recycling 90 ISO 14001  
j  34 Manufacture of motor vehicles, trailers and  semi-trailers  2200 ISO 14001  
k  20 Manufacture of wood and of products of wood and cork, except furniture/ 

manufacture of articles of straw and plaiting mater 
200 ISO 14001 

1 34 Manufacture of motor vehicles, trailers and  semi-trailers  640 81.7 ISO 14001 
28 Manufacture of fabricated metal products, except machinery and equipment 58 7.7 ISO 14001 
51 Wholesale trade and commission trade, except of motor vehicles and motorcycles  

Jönköping 
n  21 Manufacture of pulp, paper and paper products 100 12.5 ISO 14001/EMAS 

25 Manufacture of rubber and plastic products 
o 31 Manufacture of electrical machinery and apparatus n.e.c. 250 13.1 ISO 14001  
P  36 Manufacture of furniture/manufacturing n.e.c. 250 6.6 ISO 14001 

27 Manufacture of basic metals 43 10.4 ISO 14001/EMAS 
r 34 Manufacture of motor vehicles, trailers and  semi-trailers  170 1.5 ISO 14001 

29 Manufacture of machinery and equipment n.e.c. 
s 28 Manufacture of fabricated metal products, except machinery and equipment 93 8.6 ISO 14001 
t 24 Manufacture of chemicals and chemical products 350 96.6 EMAS 
u 33 Manufacture of medical, precision and optical instruments, watches and clocks 120 -- ISO 14001 
v 27 Manufacture of basic metals 1500 238.3 ISO 14001 

28 Manufacture of fabricated metal products, except machinery and equipment 
74 Other business activities 

w 25 Manufacture of robber and plastic products 400 106.7 ISO 14001  
x  31 Manufacture of electrical machinery and apparatus n.e.c. 650 74.6 ISO 14001/EMAS 

60 Land transport/ transport via pipelines 175 15.8 ISO 14001 
63 Supporting and auxiliary transport activities/ activities of travel agencies 

z 28 Manufacture of fabricated metal products, except machinery and equipment 72 ISO 14001 
aa 28 Manufacture of fabricated metal products, except machinery and equipment 170 22.4 ISO 14001 
bb 63 Supporting and auxiliary transport activities/activities of travel agencies 211 -- ISO 14001 
cc 31 Manufacture of electrical machinery and apparatus n.e.c. 380 68.8 ISO 14001/EMAS 
dd 70 Real estate activities 40 13.7 ISO 14001  
er  51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 12 1.9 ISO 14001 
if 29 Manufacture of machinery and equipment n.e.c. 550 -- ISO 14001 

28 Manufacture of fabricated metal products, except machinery and equipment 
51 Wholesale trade and commission trade, except of motor vehicles and motorcycles  

gg  20 Manufacture of wood and of products of wood and cork, except 
furniture/manufacture of articles of straw and plaiting mater 

33 11.0 ISO 14001 

51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 
hh 20 Manufacture of wood and of products of wood and cork, except furniture/ 

manufacture of articles of straw and plaiting mater 
70 19.6 ISO 14001 

ii 29 Manufacture of machinery and equipment n.e.c. 175 15.8 ISO 14001 
jj 34 Manufacture of motor vehicles, trailers and  semi-trailers  230 21.4 ISO 14001 
kk 51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 20 5.4 ISO 14001 
11 28 Manufacture of fabricated metal products, except machinery and equipment 65 7.0 ISO 14001 
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3. Research methodology 

3.1. Selection of case organizations 

The empirical basis for this thesis consists of qualitative and quantitative data from two 
parallel studies. The first study was carried out from November 1999 to May 2000. Empirical 
data from a total of 46 organizations was collected from organizations in the counties of  
Västerbotten  and  Norrbotten  in the north of Sweden and  Jönköping  in the south. A large 
number of case studies were chosen, making it possible to also collect and analyse 
quantitative data. Two areas were chosen to make it possible to analyse geographical 
differences (The counties of  Västerbotten  and  Norrbotten  are in this paper treated as one 
area). The organizations were selected according to two major criteria. First, the organizations 
should be located in  Norrbotten, Västerbotten  or  Jönköping.  Secondly, the organizations 
should have implemented an EMS according to the requirements in ISO 14001 and/or EMAS 
by November 1999. Two Internet-based registers containing certified/registered organisations 
in Sweden were original sources (Miljöledningsarkivet, 1999;  ISO-Fakta  Norden,  1999). The 
two criteria were applied to the registers, resulting in a total of 60 relevant organizations. 14 
organizations were unable to participate, while eight agreed to answer a questionnaire but did 
not have time for a visit. 

The second study was undertaken from February to July 2000. The study was based on 14 
business units within the integrated forest product company  Stora  Enso  in Sweden. The 
business units are listed in Table lb. The units were selected from those certified or registered 
to ISO 14001 or EMAS by February 2000. Ten of these were randomly picked and included 
in the study of handbooks, routines and reviews and five additional units were chosen for the 
questionnaire. The questionnaire was distributed to the environmental managers at the units, 
and since two of them had responsibilities for more than two units, the questionnaire finally 
was distributed to13 managers. The information collected from the units was mostly of a 
qualitative nature. 

3.2. Research design 

The research questions in this thesis are mostly of a descriptive nature, and the aim of this 
thesis is to contribute information so that new theories can be built, rather than to test existing 
theory. According to Jensen (1995), a qualitative research approach is therefore suitable in 
this case. The empirical base for this thesis is therefore mostly of qualitative nature. The 
qualitative data was obtained mainly through interviews and studies of documentation. On-
site observations were also used, but mainly to gain an understanding of the nature of the 
activities and their environmental aspects. The on-site observations were also used for 
establishing a good relationship with the respondent. It is necessary for the respondent to 
completely trust the interviewer, since this will facilitate the release of internal documents for 
later studies. The two parallel studies had a somewhat different focus when it comes to the 
data collection methods. The dominating data collection method in the study of business units 
within  Stora  Enso  was studies of documentation and in the study of organizations in the three 
counties; the focus was more on interviews. The major focus of the two studies also differed. 
The purpose of the study of organizations in the three counties was to generally learn more 
about the whole EPD process, whereas the  Stora  Enso  study was more directed towards the 
identification and assessment of aspects and the problem of reproducibility. 

In all cases studied, with a few exceptions, the environmental manager was the respondent. 
The environmental manager is the obvious choice in this case, since he is usually responsible 
for the EPD process. The interviews were carried out as open interviews, since this approach 
is well suited for data collection in situations where the qualitative method is used (Jensen, 
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1995). The respondents were mainly asked to describe existing facts about the EMS and the 
EPD process, but they also got the opportunity to speak freely about how they experienced the 
EPD process. Standardised interview schemes were used. 

In addition to the qualitative data, quantitative data were also collected from the case 
organizations in  Norrbotten, Västerbotten  or  Jönköping.  Since a qualitative research approach 
was prioritised, the organizations were not randomly selected. One should therefore be careful 
to generalize from the results in this study. Simple regression analysis was used to analyse 
some of the quantitative data. 

The empirical data from both the studies were compared to relevant theory or exiting 
methods. Findings associated with identification and assessment of environmental aspects in 
Paper III was compared to relevant sections in concept literature in the EMS area. To set the 
findings on environmental goal deployment in Paper II into perspective, the existing methods 
were compared to the quality policy deployment (QPD) process within of the total quality 
management (TQM) philosophy. 

Policy deployment is just as important in quality management as it is in environmental 
management, and it is a key element of TQM (Eureka, 1990; Sheridan, 1993; Nord and Olson, 
1994; Akao, 1991). TQM and EMS also share other features; in fact, the concepts are so 
similar that the focus for TQM reportedly also includes environmental issues (Hanna and 
Newman, 1995;  Klassen  and McLaughlin, 1993, Stratton, 1991). For this to be possible, the 
customer focus in TQM has to be widened to include other types of "customers" such as 
media, NG0s, authorities, neighbours etc. Most of the methods used in TQM are considered 
useful in environmental management, and their usefulness has been demonstrated in several 
cases (Hanna and Newman, 1995; Chandrashekar et al., 1999; Vasanthakumar, 1998). 
Because of the similarities between TQM and effective environmental management in 
organizations, there should be no reason for treating deployment of environmental policy 
differently than deployment of quality policy. The research in TQM and quality policy 
deployment (QPD) is more extensive, and since TQM and EMS are similar in nature, TQM 
theory is applied in this study. An overview of the policy deployment process within a TQM 
framework is given in section 4. 

The findings from the study of business units within  Stora  Enso  were used as a basis for a 
new method for identification and assessment of environmental aspects. The new method is 
outlined in accordance with the methodology for life cycle assessment (LCA) in ISO 14040-
42 (ISO, 1997; ISO, 1998; ISO, 1999), the LCA data documentation format described in ISO 
14048 (ISO, 2000), and the guidance of environmental performance evaluation in ISO 14031 
(ISO, 1998). 

3.3. Validity and reliability 

Yin (1994) claims that the design tests available for qualitative research are construct, 
internal and external validity and reliability. The construct validity is increased by the use of 
multiple sources of data. The data in this thesis was therefore collected through interviews, 
literature reviews, documentation studies and on-site observations. Internal validity can be 
ensured using one or more of five different methods: triangulation, member checks, long-term 
observations, peer examination, and researcher's biases (Merriam, 1988). A so-called method 
triangulation approach was used in this thesis, making it possible to compare different sources 
with each other (Denzin, 1970). To fulfil the requirements of external validity, it must be 
possible to apply the findings of the research to other situations. In the study of organizations 
in the three counties, the findings from all the 46 different cases, in which qualitative data was 
collected, have been compared in this paper. The data collected have also been compared to 
relevant theory on policy deployment or relevant sections in concept literature in the EMS 
area. In the study of business units within  Stora  Enso,  data were taken from relatively few 
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sources. In addition all sources are parts of the same company, and it should therefore be 
noted the results from the study of organizations within  Stora  Enso  are valid only for 
conditions within the company and can therefore not directly be applied to other 
organizations. 

The collection of information from several different sources increases not only the validity 
but also the reliability (Patton, 1988). However, it is not possible to achieve full reliability, 
since the research process is largely influenced by the author's frame of mind. But other 
researchers, using the same research design, would most probably come up with similar 
results and conclusions. 

4. Overview of quality policy deployment 

One of the most central processes in quality management and TQM is the process by 
which a vision is realized within an organization. This process has many names but the phrase 
Quality Policy Deployment (QPD) is used in this thesis. QPD resembles the process of 
Management by Objectives (MBO) introduced by Peter Drucker in 1954. The two processes 
differ in several ways, but the major difference is the result focus in MBO and the process 
focus in QPD. QPD is not just a process to split organization-wide goals into divisional, 
departmental, group-level or individual goals; it is also a process in which everybody in the 
organization gets the opportunity to participate in the establishment of the objectives. 

However, it has not been proven that employee participation in the establishment of goals 
is always a better choice than objectives assigned by management (Latham et al., 1988). But 
what can be said is that participation will increase the probability that objectives will be 
agreed to and acted upon. This is due to the fact that people are more likely to accept an 
objective, because they are more committed to choices in which they have a voice (Erez et al., 
1995). This way of thinking is widely expressed in the QPD and TQM literature, for example 
in Eureka and Ryan, (1990); Bergman and Klefsjö, (1995); and in Sheridan, (1993). QPD has 
been used within the TQM framework with success in many leading organizations, first in 
Japan and then in North America and Europe (Eureka and Ryan, (1990); Nord and Olson, 
1994; Akao, 1991). 

Eureka and Ryan (1990) suggest a QPD process divided into a series of eight basic steps: 

Step I: Spece the organization's mission 

Step 2: Establish long- and medium-term goals 

Step 3: Gather facts and data, and conduct analysis necessary for setting the annual plan 

Step 4: Establish the annual plan (both goals and actions) 

Step 5: Specii5) measures for evaluation 

Step 6: Deploy the annual plan 

Step 7: Execute the annual plan 

Step 8: Perform periodic evaluations 

The ways steps 4 and 6 are conducted in QPD are what really makes QPD different from 
MBO. In step 4, QPD becomes process-oriented through a "catchball" process. It is a way to 
resolve the differences that arise when goals are established on different levels within the 
organization. When upper management establishes the annual goals, they discuss the goals 
and the actions needed to reach the goals with middle management. Goals and actions cannot 
be established before consensus is reached. The same discussions are later conducted between 
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middle management and supervisors and between supervisors and line personnel. This way, 
agreement about the annual policy is reached through to whole organization. 

5. Summary of results 

5.1. Continual improvement 

Continual improvement is one of the most central concepts in an EMS. However, what 
should be the object of continual improvement is not obvious to all organizations. Some 
organizations are somewhat confused, but most of them relate their continuous improvements 
directly to the environmental impacts of their activities, products and services. They are also 
committed to realizing this improvement through establishment and review of environmental 
goals. But how these goals should be organized seems not so clear among organizations. 

It is often stated in environmental management literature that organizations implementing 
an EMS should be organized according to main, steering and supporting processes rather than 
focusing on specialized functions. If this were true, aspects, objectives, targets and 
programmes should be related to and organized around these processes. This is rarely the case 
for the organizations in this study. Environmental aspects are mostly connected to functions 
or aggregated for the whole organization. Objectives, targets and programmes are then 
established based upon the aspects. The improvement programmes are therefore established 
with an environmental-aspect focus rather then a process or function focus. 

5.2. The role of the environmental policy 

Often, the contents of environmental policies are similar, and it is often hard to see directly 
from the policy what kind of activities the policy is related to. A policy must contain 
commitments on continual improvement and prevention of pollution, and it must comply with 
environmental legislation according to ISO 14001, something all policies therefore have in 
common. Even though ISO 14001 guides the content of the environmental policy, the 
standard is loose on the connection between the policy and the environmental aspects. 
However, most organizations are fairly good at including commitment to more direct 
improvements such as reduced emissions, increased reuse of waste products, decreased 
transports, etc in their policies. This is explained be the fact that most organizations first 
identify and assess aspects in an initial review before establishing the policy. 

The connection between the policy and the goals is sometimes obvious, since the 
environmental objectives are mentioned in the policy document. This is more common in 
small organizations that do not need goals for different levels of the organization. In these 
organizations, objectives are merely created to satisfy the standards and are not necessary for 
the policy deployment process. 

The policy is mostly just a starting point for the system implementation and is not used 
within the organizations. The emphasis is more on the chain containing aspects, objectives, 
targets and programmes. The environmental policy is in all cases a stand-alone document that 
is not integrated with other policies such as quality, security, personnel, etc. The 
establishment of the environmental policy does not seem to affect the content and appearance 
of these other policies or organizational visions. 

5.3. Definition of environmental aspect 

In the EMS concept literature, several authors state that many organizations have difficulty 
defining 'environmental aspect' (Cascio et al., 1996; Schoffman and Tordini, 2000; Woodside 
et al., 1998). This is also found among the organizations in this study. The most common way 
of defining environmental aspect is to relate it to production activities. Often an aspect is the 
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same as an activity or a result of one or several aggregated activities. Woodside et al. (1998) 
conclude that, since it is hard to get agreement as to what constitutes an aspect versus an 
activity, there is no right or wrong way to define it. Many of the case organizations seem to 
agree with Woodside et al. and they do not even try to establish a definition of their own. It is 
therefore hard for an external viewer to see what the actual aspects are. 

A common way of treating environmental aspects is a method suggested by  Brorson  and  
Larsson  (1999). In their method, aspects are divided into several "circumstances" that can 
cause environmental impact. By using this approach an organization can include everything 
according to the definition in ISO 14001 without actually defining environmental aspect. An 
environmental aspect can in this case be an operation, a product/service, or emissions, wastes 
and resource depletion, etc. 

Most organizations only identify direct aspects connected to production-oriented activities, 
but some also include indirect aspects such as, for example, information and advice, portion 
environmentally related issues in training sessions and out of date environmental instructions. 
These kinds of indirect environmental aspects are more often found in smaller or service-
oriented organizations than in industrial companies. Many of the industrial companies seem to 
be stuck in an old definition of aspect that originated at a time when focus was only on 
compliance and control. It seems as if the smaller firms actually have an advantage in that 
they are not used to working closely together with the authorities and it is easier for them to 
understand the wider definition of environmental aspect within EMS. 

5.4. Identification of environmental aspects 

5.4.1. Initial identification and update 

The environmental aspects are often initially identified in an environmental review. In 
some cases, the aspects are only documented within the initial review document and nowhere 
else in the EMS. This may be a sign that the identification is seen as a one-occasion process. 
However, most organizations have established a separate register for the aspects. Often they 
also have a documented procedure for the identification process, but it is seldom stated how 
this update is organized. Four different occasions are identified in the case organizations as 
opportunity or need for an up-date of the register for environmental aspects: 

• Changes or new projects inside the organization 
- Processes/methods 

Buildings and production equipment 
- 	Chemicals/raw materials 
- Products 

Transports 
• External changes affecting the organization 

Laws, regulations and other demands 
New findings in environmentally related research 
Supplier's environmental impact 

• Internal and third-party environmental audits 
• Fixed occasions (e.g. before management review) 

Generally larger organizations tend to be better at documenting their updating process for 
aspects than smaller ones. Most of the larger organizations have specially documented 
procedures for environmental control and update of environmental aspects in new project. The 
update in most of the smaller organizations does not follow specification in any procedure and 
the method used is often some sort of brainstorming among the members of the executive 
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committee or an environmental council. Once a year is the dominating interval for update 
according to the findings in Paper III (73% of the organizations in  Jönköping  and 87% of the 
organizations in Norrbotten/Västerbotten). 

5.4.2. Organization and structure 

When an organization identifies its environmental aspects, it has to organize and structure 
them in some way. The two most common ways to structure the aspects are the process-
oriented approach, suggested by Sayre (1996), Schoffman and Tordini (2000) and Roberts 
and Robinson (1998), and a structure based on different environmental areas. Some examples 
of processes, in which environmental aspects are divided, are administrative work, wastewater 
system, bleaching, construction, central workshop and contractors. Examples of 
environmental areas, in which a register of environmental aspects can be divided, are 
consumption and handling of chemicals, consumption and handling of production materials, 
consumption of energy and use of transports. Three other major approaches to structuring 
environmental aspects have been found: no classification at all, classification by functions or 
departments, and classification by environmental areas according to  Brorson  and  Larsson  
(1999). 

It seems as if most organizations make it a priority to identify as many aspects as possible, 
instead of using resources and time to quantify the ones already identified. When the 
organizations quantify their aspects, they do not state their original sources of information and 
information of data quality. It will therefore not be possible to form an opinion of the quality 
of the data. Lack of information about original sources and data quality affect the 
transparency of the identification. 

5.4.3. Aggregation 

Organizations differ greatly is their choice of aggregation of environmental aspects. For 
example, in some organizations, all non-hazardous waste are aggregated and later assessed as 
one single environmental aspect, whereas other organizations, all individual types of non-
hazardous waste as paper, plastic, organic matter, etc. are assessed as separate aspects. 
Another aggregation choice an organization has to make is whether to assess aspects directly 
connected to every individual function or process or to add up aspects and assess the aspects 
on the organizational level. The latter is the most frequent choice. One of the case 
organizations in Paper III stated that they initially chose a relatively ambitious approach with 
no aggregation of aspects at all, resulting in a very difficult assessment process. 

5.4.4. Employee participation 

The different aspect identification approaches chosen by the case organizations require 
different internal environmental networks. Usually, smaller organizations do not have internal 
environmental networks; instead, the environmental manager does much of the work himself, 
often with informal or formal support from employees throughout the organization. A 
frequently used method for identification of aspect in smaller organizations is brainstorming 
sessions involving the whole or parts of the executive committee. Larger organizations often 
establish some kind of environmental network to spread the responsibility for the aspect 
identification process. Usually, the heads of each department are themselves responsible for 
identifying aspects connected to their departments, or they appoint someone else within the 
department for this task. 

It might be a disadvantage to keep the identification as a top management issue, mainly 
because the process provides an excellent opportunity for increasing the environmental 
awareness and competence among employees and middle managers. 
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5.5. Assessment of environmental aspects 

The assessment of environmental aspects is often regarded as part of the same process as 
the identification. As with the identification, once a year is the dominating interval for 
reassessment of the aspects. Not surprisingly, many of the environmental managers in Paper 
II and Paper III state that the initial assessment was hard and confusing, but as they got 
better at working with their assessment model, it got much easier. 

Most of the environmental managers in Paper I believe that if the identification of aspects 
were to be repeated, they or somebody else would come up with the same aspects, but that the 
results from the assessment might differ more as this procedure is to a greater extent based on 
personal value judgements. One third of the managers believe that their methods for 
assessment are fully reproducible, but only when the assessment is performed within the unit. 
The general opinion otherwise is that, if the assessment is repeated, the results will be 
somewhat different from the initial assessment, no matter who performs it. 

5.5.1. Methods and tools 

ISO 14001 and EMAS do not make any suggestions as to how the environmental aspects 
should be assessed. Since every organization can construct an assessment method of its own, 
the methods differ widely. However, similarities between the methods exist, and it is possible 
to classify them in the following categories: 

1. No tool, but documented assessment criteria. 
2. Tool with several assessment criteria. Each criterion is assigned a value from a scale 

and the total sum is calculated. 
3. Tool with several assessment criteria. Each criterion is assigned a value from a scale, 

and the numbers are multiplied. 
4. Tool with several assessment criteria, but with different criteria depending on the type 

of environmental aspect. 
5. Tool for traditional risk assessment. 
6. Assessment based on LCA-data. 

One of the more common forms of assessment is to document assessment criteria in a 
procedure and then by some sort of brainstorming process establish significant aspects. This 
assessment type is done either by the environmental manager alone, or more often by a small 
group including members of the executive committee. 

An even more frequently tool for assessment is a matrix model with a number of 
assessment criteria. For every aspect, each criterion is assigned a value from a scale and the 
total sum is calculated. The aspects with the highest sum become the significant 
environmental aspects. A variation on this approach is to multiply the numbers for each 
criterion. The assessment criteria used by the case organizations in Paper II and Paper III 
are shown in Table 2. 

The popularity of the matrix approach can probably be explained by the fact that it is often 
recommended by consultants and suggested by authors in the concept literature. Another 
reason might be expectations from third-party auditors. One of the environmental managers in 
Paper III stated that he would not dare not to use any kind of quantifiable assessment tool, 
since this would be difficult to justify for a third-party auditor. However, the same manager 
also states that he is satisfied with the tool and feels that it is a big help in the assessment 
process. Some of the other environmental managers are not so convinced of the usefulness of 
a quantifiable assessment tool. They feel that they could probably get the same results from 
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just using their experience, competence and the register of environmental aspects. But in spite 
of their doubtfulness about the efficiency of their assessment tools, they feel that the tool is 
useful as a historic description of the assessment process and the thoughts and discussions 
associated with that process. The environmental managers have independently reached the 
same conclusion as Whitelaw (1997), who states: "It is important to remember that the 
scoring system is not absolute — it is merely a means for the organization to make sense of a 
very complex set of environmental concepts and interactions". 

Table 3. Assessment criteria used by the case organizations in the counties of  Norrbotten, Västerbotten  and  
Jönköping.  The areas originate from 23 organizations in  Jönköping  and 17 organizations in  Norrbotten  and  
Västerbotten.  
Assessment criteria 	 Jönköping  (%) 	Norrbotten/ 

Västerbotten  (%)  
Quantities 	 96 	 82 
Extent of the environmental impact 	 96 	 59 
Seriousness of the environmental impact 	 78 	 88 
Public and neighbour attitudes 	 74 	 29 
Regulatory environmental permit 	 70 	 47 
Consequences of not fulfilling laws and regulations 	65 	 47 
Technical or organisational problems 	 61 	 24 
Employees attitude and suggestions from employees 	57 	 47 
Probability of environmental impact 	 52 	 71 
Cost for environmental impact change 	 52 	 41 
Customer attitude 	 52 	 29 
Permanence of impact or damage 	 35 	 53 
Conflicts with other activities and processes 	 30 	 12 
Other factors a 	 39 	 59  

a  Includes effects on human health, Swedish national environmental targets, Environmental threats defined by 
the Swedish EPA, emissions to air, emissions to water, contamination of land, recipient sensitivity, waste and 
emission treatment, risk for emergency, image creating measures, group level environmental objectives and use 
of finite resources 

5.5.2. Environmental and business considerations 

The two standards, ISO 14001 and ISO 14004, contradict each other to some extent on the 
issue whether business considerations should be taken into account when assessing 
environmental aspect. Confusion regarding the assessment process is in fact also found 
among the case organizations. Some organizations have a purely environment-focused 
assessment process, but most of them also take business considerations into account, which 
Table 2 indicates. In one of the case organizations in Paper III, third-party auditors have 
earlier accepted an assessment tool that included business considerations, but during the last 
third-party audit, the organization had to change it and exclude business consideration. Other 
organizations have received similar messages from their third-party auditors 

It might be argued that it does not matter if business criteria are considered before or after 
the establishment of significant environmental aspects, since business criteria still have to be 
taken into account before the establishment of environmental objectives. But it is important to 
show stakeholders that the organization is aware of its significant environmental impacts. The 
awareness of significant environmental impact is a condition for making the EMS, the 
management, and the whole organization credible in the eyes of stakeholders as customers, 
the public, media, neighbours and other interested parties. 

5.5.3. Employee participation 

Since most organizations see the identification and assessment of environmental aspects as 
one process, they usually also use the same internal organizational network for the assessment 
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as for the identification. However, some of the organizations tend to make the assessment 
more of a management issue. Top management is seldom involved early in the assessment 
process, but the significant environmental aspects are often established in the executive 
committee. 

The environmental managers who work together with assessment groups rather than doing 
the assessment themselves feel that this is working well. Some of these environmental 
managers state that they feel that they have not really sufficiently experienced or qualified to 
make the assessment on their own. When the environmental managers involve more people in 
the process, they increase and broaden the competence and experience and more people can 
give their view of what they feel is important. Since the assessment of environmental aspects 
is a very subjective process, it is probably a good idea to involve as many people in the 
organization as practically possible. 

5.6. Establishment and deployment of environmental goals 

ISO 14001 is stricter in its specifications on the goal and programme establishment process 
than on identification and assessment of aspects. According to the standard, objectives, targets 
and programmes must be established and maintained for relevant functions and levels in the 
organization. Since these three levels in the policy deployment process must be followed, 
organizations are sometimes forced to design this process in a way they are not comfortable 
with or in one that is not suitable for their type of organization. 

5.6.1. Environmental objectives 

Environmental objectives are, for the most part, general in their nature. Their focus and 
formulation closely follow the environmental policy. Objectives are seldom quantified and are 
mostly focused on the whole organization. The responsibility for achieving the objectives is 
seldom stated and if it is, the CEO, site manager, or the environmental manager is the 
responsible party. The case organizations in Paper II are vague on the time horizon for their 
objectives. Usually when the objectives are limited in time, the time horizon is only one year. 
The objectives are reviewed at least once a year, often in the management review at the end of 
the year, and it is here the objectives are re-established or cancelled. The establishment of 
objectives follows the assessment of environmental aspects closely. 

The dominating environmental objective is a goal focusing on reduction of some kind (See 
Table 3a). This may be reduction of emissions, waste production, energy consumption or raw 
materials. Other kinds of goal areas such as training, replacement of chemicals or materials, 
control and investigation also occur, but to a much lesser extent than reduction goals. 

5.6.2. Environmental targets 

Most of the case organizations are good at showing the connection between the objectives 
and the targets in their documentation. The same goes for the targets and the next level, the 
environmental programme The time horizons for targets are in almost all cases better defined 
than the horizons for the objectives. Furthermore, it is also more common that the targets are 
quantified to a greater degree than the objectives. Even so, targets are in many cases not 
quantified. The normal time horizon for targets is one year, but horizons up to five years exist. 
The targets are most often associated with the whole organization, but some organizations 
have established targets both at the organizational level and at the departmental level. Some 
larger organizations have deployed all their objectives into targets at a lower organizational 
level. The parties who are responsible for targets are usually well distributed throughout the 
organization. A few organizations do however state that the environmental manager is 
responsible for most of their targets. 
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As on the objective level, the dominating environmental target is a goal focusing on 
reduction (See Table 3b). The percentage of the goals related to reduction of some kind is 
however lower. The investigation type of goal has increases as well as some of the other types 
compared to the objective level. It seems as if the organizations are sometimes not sure of 
how they should reduce an environmental aspect, and they therefore start working towards 
fulfilling their objectives by working on investigations, measures for increased control, 
training of staff, etc. 

Table 3a. Goal types on the environmental objective level. The results originate from 18 organizations from the 
county of  Jönköping  and 10 organizations from the counties of  Norrbotten  and  Västerbotten.  
Goal type 	Jönköping  (%) 	Norrbotten/  
(obj. level) 	 Västerbotten  (%)  
Reduction 	 63.8 	 73.0 
Training 	 10.0 	 6.3 
Replacement 	7.5 	 7.9 
Control 	 5.0 	 9.5 
Investigation 	6.3 	 3.2 
Other 	 7.5 	 0 

Table 3b. Goal types on the environmental target level. The results originate from 15 organizations from the 
county of  Jönköping  and 10 organizations from the counties of  Norrbotten  and  Västerbotten.  
Goal type 	Jönköping  (%) 	Norrbotten/  
(target level) 	 Västerbotten  (%)  
Reduction 	 40.8 	 62.2 
Investigation 	19.0 	 4.4 
Replacement 	13.6 	 8.9 
Control 	 8.2 	 11.1 
Training 	 12.2 	 2.2 
Other 	 6.1 	 11.1 

5.6.3. Environmental programmes 

The environmental programmes are mostly stand-alone documents that clearly show the 
connection with the targets. However, several case organizations do not have a separate 
programme level. Means to reach the targets are instead included in the target document. 
Others, mostly larger organizations, have more than one single document describing their 
programme Each function or department has its own programme. In these organizations, a 
back check is missing. The expected results from means in all the different programmes are 
not added up and verified to see if they suffice to reach the relevant targets. 

5.6.4. Employee participation 

Even if employee involvement is seldom used in the identification and assessment of 
aspects, it is even less common further down the deployment chain. Objectives and targets are 
usually suggested by the environmental manager alone or by a small group of people from 
different departments and levels in the organization. The objectives and targets are presented 
to the management, and after possible corrections, the objectives and targets are established. 
Management very seldom changes the suggested objectives and targets before establishment. 

5.7. Internal and external communication of environmental aspects and goals 

It is concluded that few organizations use employee participation in their policy 
deployment processes. It is also important to investigate whether employees, management and 
other stakeholders get the opportunity to react to significant aspects, objectives, targets and 
programmes before and after they are established. 
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All case organizations communicate their environmental goals to the employees and most 
of them also inform their employees of the significant environmental aspects. The most 
common way to communicate both aspects and goals is via bulletin boards. This information 
is usually followed by verbal information in department meetings and organization-wide 
meetings. In most organizations, employees therefore have the opportunity to discuss the 
choice of aspects and goals with the informer, who usually is the department manager, or in 
some cases the environmental manager. Almost all organizations use more than one way of 
communicating, which will probably increase awareness among employees. 

None of the case organizations work together with stakeholders when the significant 
aspects and goals are established. Some do however inform stakeholders afterwards. 
Organizations with an EMAS registration use their annual environmental report in external 
communications. ISO 14001 organizations do not have to communicate externally, according 
to the specifications in ISO 14001, but they usually do anyway, either providing information 
voluntarily, through an environmental report, a financial report, via a website, an information 
leaflet, personal contacts, etc, or upon request. 

5.8. Improvement points for the environmental goal deployment process 

The environmental policy deployment processes in the case organizations appear to be 
more similar to MBO than to QPD. If QPD is assumed to be more effective than MBO, QPD 
could be used as basis for improvement. 

Eureka and Ryan's (1990) advice on time horizons for long- and medium-term goals could 
also be followed in the EPD process. It may even be more advantageous to use a long time 
horizon on environmental goals than quality related goals, since environmental issues are 
often connected to benefits in the long run and not to short-term profits. 

QPD follows the frequently stated expression that "what cannot be measured cannot be 
managed", and there is no reason to believe that environmental goals should be treated any 
different. It is better to allocate resources to finding metrics and measuring progress for a few 
goals than to work with many fuzzy and unclear goals. 

In QPD, an annual policy containing both goals and the means to reach the goals is 
deployed through the whole organization. In the case organizations, it is usually the means 
that are deployed and the goals are set for the whole organization or parts of it by 
management. If middle managers and line personnel are to be more committed to and aware 
of the importance of the goals, they should be given the opportunity to participate in the 
process for establishment of goals and not just the means. The introduction of a "catchball" 
process probably results in greater consumption of time and resources. On the other hand, it 
increases awareness and efficiency to such a degree that the effort is probably justified. 

5.9. Approach to a new method for identification of aspects 

5.9.1. EMS and LCA 

The need for a new more reproducible method for identification and assessment is 
identified in Paper I. The author's intentions are to make the method more reproducible, 
which should simplify the work and make it less dependent on the performer. To fulfil the 
need for transparency and stringency, which is prerequisites for reproducibility (Ryding, 
1995; Nordic Council of Ministers, 1995), LCA methodology is chosen as basis for the 
method. LCA is a technique for assessing the environmental aspects and potential impacts 
associated with a product or service, but it has also been suggested that LCA could be 
adaptable in an EMS for the purpose of surveying environmental aspects (Finkbeiner et al., 
1998). The use of LCA methodology has two major advantages: the use of well-documented 
data and the approach of breaking the issues and the work into tangible parts, hence 
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Documentation model 
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External systems 
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Data documentation/metadata 
Summation 
Recipient description 
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scope and system 
boundaries 

simplifying the work. LCA is also a rather well developed, standardised method with 
requirements of transparency. However, it should be noted that an EMS is applied to a site or 
an organisation, while an LCA study follows a product through its life cycle. Data used in an 
EMS will therefore be specific for one system/site, whereas data in an LCA can originate 
from several different systems and contexts. 

The methodological approach in this thesis is outlined according to LCA methodology 
described in ISO 14040-42 and the documentation format in ISO 14048. The new method will 
however not include any complete life cycle assessments; only parts of the methodology and 
specifications on data format and quality are used. The approach summarised in Figure 2 
should be considered as a framework. 

_ ____ 
Goal/purpose 

Procedure 

Assessment 

Figure 2. Approach to a method for the identification of environmental aspects. 

The inherent concepts will be commented on in the following subsections. The headings Goal 
and purpose and Procedure lie in Figure 2 outside the frame for the suggested method. The 
reason for this is that these concepts already exist to some extent in the current routines and 
they do not have to be separately introduced in a new method. 

5.9.2. Definition of scope and system boundaries 

Definition of the system boundaries defmes the scope of the subsequent inventory, i.e. 
which unit processes are to be included in, or excluded from, the identification of the aspects. 
A clear defmition of the system boundaries will increase the transparency and can be achieved 
by using a business/activity description, a technical overview and a presentation of related 
external systems. 

A short, general summary of the activities within a business gives an overview of the 
system boundaries and provides a better understanding of the aspects that could come into 
question. It need not be detailed, but should comprise what is produced, production capacity, 
central activities in the business, market, transports, environment, etc. Anything that is 

15 



excluded from the system should also be stated and justification should be given for the 
exclusions. This description helps to point out external systems connected to the business and 
thus makes it possible to form an opinion of external effects. 

When identifying and quantifying the aspects in an EMS, the borders could be set at the 
gates of the business unit concerned. Since the process flows at a unit can be traced far 
outside the production site, this defmition of the scope would reduce and simplify the 
collection of data. Performing a gate-to-gate inventory, it is important to remember that the 
aspects that arise outside the site can cause significant impacts on the environment. It is 
desirable that these external activities can be included in the inventory; however, the 
possibilities for an organisation to influence or control these aspects are often limited. The 
recommendation is therefore to make a brief description of the related external systems and 
the environmental aspects that may arise as a result. Even though it is better to focus on 
internal systems at present due to limited possibilities to influence external systems, it should 
be a long-term goal for the business units to treat external systems the same way as internal 
ones. 

5.9.3. Inventory 

The inventory comprises a data collection phase, data calculations,  metadata  
documentation and a detailed description of the technical system and its unit processes. The 
purpose with the inventory is to identify and quantify the inputs and outputs of the technical 
system defined in the scope. The approach in LCA methodology to conduct the inventory for 
each unit process separately with a summarisation of the total flows is adopted here (Nordic 
Council of Ministers, 1995). 

The aim of the unit process description is to describe the process for which data will be 
collected, including name, boundaries, and technology and the environmental aspects related 
to it. It may consist of one or several operations, but should not include too many. The 
technical scope, i.e. where the process begins and ends, must be clearly stated. It is 
advantageous if the aspects originating from an activity are listed in connection to the process 
description of this activity. Any flows in or out of the process that are neglected should be 
stated and explained. 

It is also important to indicate the circumstances under which data are collected, in this 
model preferably under normal operating conditions. ISO 14001 and EMAS state, however, 
that abnormal operating conditions and also emergency situations should be considered in the 
identifying process (ISO, 1996; EEC, 1993). The heading Abnormal-operating conditions is 
consequently comprised in the model, describing alterations in inputs and outputs due to 
abnormal conditions, the risk of incidents and also the impacts of these conditions. 

While quantifying and registering the inputs and outputs, it is important to document 
information about data  (metadata)  in order to secure transparency and stringency, thus making 
it possible to determine the quality of data later in time. The flows of substances and materials 
in and out of a technical system can be sorted into categories, for instance emissions to air, 
water and soil, residuals and wastes, nuisance, energy and fuels, resources, and products. 

The amounts and units of substances must be registered, as well as the sampling 
procedures, i.e. measurement technology, measurement standard, frequency of measurements, 
equipment, etc. In addition, the collection date of data and the signature of the performer 
should be noted. When the procedure is repeated, their identity and the date when they 
performed the procedure will then be clear. To be able to assess the quality of the data, the 
sources and assumptions made must be stated. The precision and accuracy as well as any 
uncertainties known about data should also be mentioned. 

Sometimes allocations of emissions or use of resources and energy are needed between 
unit processes; for example when measured entities comprise contributions from several unit 
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processes and no better distinction can be made. All calculations made to allocate such 
entities must be fully described. Allocation rules in ISO 14041 should be followed. 

After data have been collected for the different unit processes within the defined technical 
system, a summarisation of equal substances must be performed. The total contribution to 
different environmental impacts from the inputs and outputs of the system surveyed can then 
be calculated. 

5.9.4. Classification 

Classification aims at translating emission data from the inventory to effect-oriented data 
by sorting substances into impact categories. This translation will facilitate assessment and is 
a way of describing the environmental impact connected to the identified aspects. The 
ambition is to classify according to primary effects to avoid double counting (Nordic Council 
of Ministers, 1995). The chosen impact categories should reflect the environmental issues 
related to the studied technical system, but the choice is also very dependent on the 
characterisation models available and their scientific credibility (Nordic Council of Ministers, 
1995). When choosing impact categories and characterisation methods, the requirements and 
recommendations in ISO 14042, as well as recommendations from SETAC, should be 
followed as far as possible. Impact categories for the new method will be chosen from the 
most recent recommendations. At present this would be the following categories 
recommended by SETAC  (Udo  de Haes et al., 1999): 

• Extraction of abiotic resources 
Extraction of deposits (e.g. fossil fuels and mineral ores) 
Extraction of funds (e.g. groundwater, salt and clay) 
Extraction of flow resources (e.g. solar energy, wind and surface water) 

• Extraction of biotic resources 
• Land use 

- 	Increase of land competition 
- Degradation of life-support functions 
- 	Bio-diversity degradation due to land use 

• Climate change 
• Stratospheric ozone depletion 
• Human Toxicity 
• Eco-toxicity 
• Photo-oxidant formation 
• Acidification 
• Nutrification 

The categories and subcategories above will not cover all the environmental aspects that may 
arise within a unit, which is why others may have to be added and used. For instance, impacts 
caused by noise and odour, impacts caused by physical accidents, or non-toxic impacts related 
to the work environment must also be considered  (Udo  de Haes et al., 1999). 

5.9.5. Characterisation 

After classification, a characterisation should be performed to evaluate the contributions of 
the inputs and outputs to the different impact categories. By using characterisation factors to 
summarise the substances contributing to the same category, the potential environmental 
impact can be calculated. The characterisation should be based on scientific methods to 
enable comparisons of potential impacts between different years or between different business 

17 



units or departments within a unit. This should be done by calculating the size of the impacts 
in relation to a reference substance. The same calculation methods or equivalency factors 
must then be used from year to year or between the units, since reproducibility is of great 
concern. 

5.9.6. Environmental performance evaluation 

The classification and characterisation steps in the method facilitate the environmental 
performance evaluation (EPE). These processes will reduce the number of parameters that are 
to be compared in such an evaluation, as compared to traditional environmental performance 
indicators (EPI) outlined for instance by European Green Table, 1993; Thoresen, 1999; 
Azzone and Manzini, 1994; Azzone et al., 1996; James, 1994; Young and Welford, 1998, 
Bennet and James, 1998 and Jasch, 2000, by summarising all contributions to a specific 
environmental problem in one number, such as Global Warming Potential (GWP) or 
Acidification Potential (AP). These numbers will thus be the indicators and can be compared 
from year to year, or between different departments within a business unit to see where the 
greatest contributions to an environmental problem arise. Comparisons can also be made 
between different units using the same characterisation models. For the benchmarking 
process, the site-independent characterization factors used in the model makes the comparison 
easier, since no local conditions are taken into account. 

If the impact categories suggested by SETAC were used in the model, the total number of 
indicators would be 14. This rather small number would make it possible to create a graphical 
environmental profile for operations similar to the one for management described by Eagan 
and Joeres, (1997) that are based on the Global Environmental Management Initiative's 
(GEMI) self-assessment program (GEMI, 1992). The GEMI program can therefore be further 
developed. 

If a characterisation is used, environmental goals can be expressed as an intention to 
reduce the contributions to a certain environmental problem (impact category), instead of an 
intention to reduce the amount of a certain substance released, which is often the case today. 
The advantage is that the interaction with the environment will be more obvious, since this 
way of measuring environmental performance focuses on the environmental problem. The 
risk for sub-optimisations will hence decrease. A measure to decrease the released amounts of 
a substance contributing to one impact category could, for example also cause an increase in 
the amount of another substance contributing to this impact. By focusing on the 
environmental problem, this type of issue could be avoided. It may not be possible to include 
all aspects in the characterisation, due to the current lack of well-established characterisation 
models. Consequently, all environmental goals cannot be expressed as reductions in 
contribution to a specific environmental problem 

6. Overall conclusions 

It is concluded in this thesis that the process of establishment and deployment of 
environmental goals in EMSs are strictly controlled by specifications in ISO 14001 and/or 
EMAS. This results in that some organizations, especially smaller ones, therefore have a more 
complicated process then they really need. Few organizations have adopted the specifications 
to better suit local conditions. Organizations probably achieve a more effective goal 
deployment process if they focus more on a process characterised by long- and medium-term 
goals and annual plans and "catchball-type" communication according to QPD, and not so 
much on ISO 14001's specifications on objectives, targets and programmes. It would 
therefore be desirable that third-party auditors could focus more on the ability of the goal 

18 



deployment process to contribute to continual improvement than on how the process is 
constructed. 

Since EMSs are rather new to most organizations, one may suspect that the focus would be 
on goals of training, replacement of chemicals and materials or of an investigative character; 
however, most organizations work mainly with reduction-type goals. This provides evidence 
that the organizations have started a process of continual improvement. 

The process of identification and assessment of environmental aspects are not as strictly 
controlled by the standards as the goal deployment process since the specifications are not as 
detailed. The lack of details results in a great deal of confusion among organizations regarding 
the process of identification and assessment of environmental aspects. Six major areas 
associated with difficulties and confusion are identified in this thesis: the definition of 
environmental aspects, the procedures for update of aspects, the aggregation of aspects, the 
exclusion of business considerations in the assessment, employee and stakeholder 
participation and the competence levels of people involved in the process. 

The approach for a new method for identification and assessment of environmental aspects 
outlined in this thesis deals with the first three identified problem areas. Implementing the 
new method will initially mean an increased workload, but after an initial peak, the workload 
can be expected to decline. For the purpose of evaluating environmental performance, the 
method includes the use of aggregated results from a characterisation. It can also be argued 
that the use of characterisation results for evaluating environmental performance might reduce 
staff commitment with regard to the use of EMS within the units, since the improvements will 
not be obvious. A reduction in the characterisation results, e.g. global warming potentials, 
might be experienced as more abstract than decreases in the amounts of a released substance. 
If it is made clear that the characterisation results are connected to a specific environmental 
issue, this should not pose a problem. It might even be advantageous to use characterisation 
results, as the connection to the environment will be more obvious, which might not always 
be the case when amounts of released or consumed substances are used. 

7. Further studies 

This thesis has contributed information so that new methods could be developed within the 
EPD process. Since little has been published in this area before this study, a research design 
was chosen to suit the purpose of identification of problem areas in existing methods. This 
approach should be followed by more in-depth case studies to investigate how employees on 
all levels in an organization experience the current methods. An approach of this kind will 
demand much more time per case study than the case studies in this thesis, and the number of 
case organizations must therefore be limited and carefully selected. Findings from more in-
depth studies will increase the knowledge of the whole EPD process even further, but it will 
especially contribute to the understanding of the possibilities of increased employee 
participation. 

In Paper I, an approach to a new method for identification and assessment of 
environmental aspects was to introduced and described. This approach is only a draft of such 
a method, not yet fully developed or ready for use. The long-term goal is, however, to develop 
a method for use in existing management systems as well as in management systems that have 
yet to be implemented within  Stora  Enso.  

In Paper II, it is found that most organizations work mainly with reduction-type goals. 
This finding indicates that even though the EPD process generally has its faults, it still seems 
to contribute to continual improvement. However, the results of existing EPD processes and 
EMSs based on ISO 14001 or EMAS must be further investigated. Such an approach should 
be based on quantitative environmental data from a relatively large population representative 
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for the total population of certified/registered organizations within a country or several lines 
of business. 
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Abstract 

Identification and assessment of environmental aspects are crucial to an environmental 
management system, since significant aspects are decisive for other parts of the system. 
Stringency and transparency in identification and assessment are necessary if this process is to 
be reproducible. Reproducibility is in turn important for the credibility of the entire 
management system. A survey of the identification and assessment processes within the 
integrated forest product company  Stora  Enso  has shown inadequacies regarding the 
reproducibility. Positive features and areas of improvement have been identified. The results 
of the survey are the basis for the development of a new, more reproducible method. This 
paper includes an approach for this new method that focuses on the identification process. The 
method is based on LCA methodology according to the international standards ISO 14040-42 
and the documentation format in ISO 14048. The environmental aspects are aggregated in a 
classification and characterisation into impact categories. The categories are then used as 
operations environmental performance indicators. 

Keywords: Environmental management systems, environmental aspects, environmental assessment, 
environmental performance evaluation, life cycle assessment (LCA) 

1. Introduction 

To be able to efficiently allocate resources, it is important for businesses to identify their 
own environmental aspects and their potential impacts as well as the significance of these. 
The work needs to be structured in a transparent and stringent way, so as to be reproducible 
and thereby credible, to meet the demands of different interested parties and to render 
effective internal work procedures [1, 2]. 

In an environmental management system (EMS), the process of identification and 
assessment of environmental aspects is crucial. The most significant aspects control the 
environmental objectives as well as the shape of the environmental management programmes, 
see Fig. 1. These aspects also determine which activities should be controlled by documented 
procedures and instructions and which personnel should be given special environmental 
training [3, 4, 5]. 

Most EMSs in Swedish industry are implemented according to specifications in ISO 14001 
and/or EMAS [3, 6]. These specifications contain requirements that have to be fulfilled before 
third-party certification and/or registration can be achieved, but the method used to meet these 
requirements is optional. In other words, the criteria are stated, but the means of satisfying 
them are not. The adopted methods for identification and assessment of environmental aspects 
can therefore differ considerably between different organisations. It is also difficult for an 
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Significant 
aspects 

organisation to fully satisfy the specified requirements and to do this in a credible way, since 
guidelines for how this is to be accomplished are largely missing. One way to confront this is 
to develop a method for implementation in the EMS that will help organisations to credibly 
satisfy the criteria. 

Indicators 

Environmental 
performance 
evaluation 

Identification 

Aspects and 
activities 

Establishing 
environmental 
objectives and 

targets 

Description of 
impacts 

Legislation 
Public complaints 
Economical and 
technical concerns 

Criteria 

Measures 

Fig. 1. Overview of an example of current methods for the identification and assessment of the environmental 
aspects in relation to EPE and establishing of objectives and targets. 

The purpose of this paper is to describe the advantages as well as the shortcomings of the 
methods for identification and assessment of environmental aspects within the integrated 
forest company  Stora  Enso,  as well as to introduce and describe an approach to a new method. 
This paper contains a draft of such a method, not yet fully developed or ready for use. The 
long-term goal is, however, to develop a method for use in existing management systems as 
well as in management systems that have yet to be implemented within  Stora  Enso.  

2. Background  

Stora  Enso's main activities are production of magazine papers, newsprint, fine papers and 
packaging boards.  Stora  Enso  also conducts extensive sawmilling operations. The company is 
mostly active in Finland, Sweden, Continental Europe and North America. Some 45000 
persons are employed in more than 40 countries An Environmental Committee chaired by the 
Deputy CEO coordinates company wide environmental issues. The CEO and Deputy CEO 
make decisions on strategic and policy issues. A company support unit,  Stora  Enso  
Environment, headed by the Senior Vice President, Environment, works together with 
regional operational support teams, backed up by a team of specialists. 

Most business units within  Stora  Enso  have implemented an EMS according to ISO 14001 
and/or EMAS. This means that each unit regularly monitors its aspects and evaluates the 
significance of these. Still, there are no overall guidelines for how this work is to be 
performed or how information is to be documented. As a consequence, the methods used can 
vary greatly between different units and the results from the methods will most probably be 
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very dependent on the person or persons using the method. Because of this, transparency and 
stringency in the identification and assessment of aspects process might be lost and therefore 
also reproducibility. Reproducibility is necessary for achieving credibility, without which 
stakeholders may question the results. 

Credibility in the identification and assessment process requires that data and information, 
as well as work procedures, be described in such detail that it is possible to form an opinion of 
the quality of the data and the way that it has been generated, or derived. If the information is 
derived from someone with sufficient and relevant competence, the credibility might be 
further increased [13]. To achieve reproducibility and facilitate credibility, data and 
procedures must be described in such a way that people inside or outside the organisation with 
a certain competence, could go through the procedures and obtain the same data. The process 
must in other words be characterized by stringency and transparency. A stringent process 
makes choices and assumptions made when generating the data logical and consistent, thus 
easy to comprehend, while transparency enables data review by making the information 
distinct and traceable. The key to transparency and stringency and hence to reproducibility is 
structured and detailed documentation.  

Stora  Enso's intention is to make the identification and assessment of environmental 
aspects more credible, which in turn will improve the credibility of the entire EMS, the 
management and the whole organisation. Customers, public authorities, media, auditors and 
other stakeholders constitute an influential factor, since they can have a bearing on the general 
apprehension of the credibility of this work. As a greater focus is placed on environmental 
issues, achieving credibility means good publicity and possibly also competitive advantage. 

To deal with the potential problem of non-stringent and non-transparent identification and 
assessment of aspects processes,  Stora  Enso  Environment has initiated work with a new 
model for identification and assessment of environmental aspects; the intention is to achieve 
credibility and increased objectivity by making the identification and assessment process 
more scientific and reproducible. If possible, this tool will also be linked to and structured to 
simplify environmental performance evaluation (EPE). A strong argument for a new method 
is the realisation that work concerning environmental issues is not static but always in 
progress. Requirements will change as new knowledge is publicised. People's valuations 
change as well as society itself. Even though the methods used today fulfil the present 
demands, this will not always be true. A good example is the more distinct requirement 
regarding transparency in the new EMAS regulation [7]. 

3. Method 

Current knowledge about existing aspects identification and assessment procedures is the 
basis for the development of new, more reproducible procedures. To get a better 
understanding of identification and assessment of the aspects within  Stora  Enso,  a survey of 
the methods used today has been carried out. The intention was not only to fmd the 
weaknesses and the potential areas of improvement, but also to identify the satisfactory 
features of the process. An investigation of the opinions at the sites and how the work is 
experienced has also been part of the survey. Information was gathered through studies of the 
environmental management handbooks and routines, the environmental reviews, a 
questionnaire and through personal contacts. The personal contacts were more of a 
complement to the other sources to verify information or to get more details. The survey was 
based on 14 business units listed in Table 1. The units were selected from those certified or 
registered to ISO 14001 or EMAS by February 2000. Ten of these were randomly picked and 
included in the study of handbooks, routines and reviews and five additional units were 
chosen for the questionnaire. The questionnaire was distributed to the environmental 
managers at the units, and since two of them had responsibilities for more than two units, the 
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questionnaire finally was distributed  tol  3 managers. The information collected from the units 
was mostly of a qualitative nature. The results from the survey are valid only for conditions 
within  Stora  Enso  and can therefore not directly be applied to other organisations. 

Table 1 
Business units included in the survey 

Unit EMAS / ISO 14001 
Ala Sawmill 1998/1998  
Falun  Red Paint 2000/1999 
Fors Mill 1995/1997  
Gruvön  Sawmill 1998/1998 
Grycksbo Mill 1997/1997  
Hammarby  Mill  b  /1999 
Hylte Mill' 1998/1998  
Kopparfors  Sawmill 1999/1999  
Kvarnsveden  Mill a  1998/1997  
Ludvika  Forest Administration  C  2000/1999  
Mölndal  Mill' 1997/1997  
Norrsundet  Mill 1999/1999 
Nymölla Mill 1998/1997 
Skoghall Mill 2000/2000 

a  Not included in study of handbooks, routines and reviews  
b  Not part of questionnaire survey 
Answer of questionnaire not received 

The results from the survey were used as base for a new method for identification and 
assessment of environmental aspects. The new more reproducible is outlined according to the 
LCA methodology in ISO 14040-42 [8, 9, 101 and the LCA data documentation format 
described in ISO 14048 [11]. The structure for environmental performance evaluation 
according to ISO 14031 [12] is also taken into account. 

4. Surveying methods used today 

To get a general idea of possible areas of improvement and difficulties in the work of 
identification and assessment of aspects within  Stora  Enso,  a survey of the methods used 
today has been performed. The intention was also to gain an understanding of how the work is 
experienced within the units. The survey was limited to the business units in Table 1. 

4.1. General description 

Identification of the aspects is initially, for most business units, done in an environmental 
review and is, in addition, often done in a way that does not make it obvious where and why 
these aspects arise. Identification and assessment are repeated on a yearly or as-required basis, 
for instance when some change is made in operations or in connection with audits. 
Identification is done by a group representing the whole site or individually for each 
department with a following summation for the entire unit. Information is collected via 
interviews, inspections and examination of documents as environmental reports, control 
programmes and permits, deviations noted, measurements, public complaints, etc. Assessment 
is mostly done at the same time as identification, if necessary with assistance from the local 
environmental manager in cases when each department does the work, but it can also be the 
responsibility of the management. The number of people involved in this work usually varies 
between 3-12, but as many as 60 have been recorded. The identification process does not 
follow any documented procedure. It is instead more based on experience and knowledge of 
the operations and where changes have occurred compared with the previous year. 
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Assessment, however, is for most units performed according to a model that includes different 
levels of significance decided by pre-set criteria. These criteria vary between units but often 
include some of the following: 

• Level of environmental impact 
• Observance of legislative and regulatory requirements 
• Public complaints 
• Economical concerns 
• Probabilities of incidents 
• Technical concerns 

Most units make the assessment in three levels of significance. The distinctions between these 
levels are not always obvious. The assessment is commonly compiled in a register for the 
entire unit and in the same document the corresponding environmental impacts are often 
stated. This identification is frequently done in agreement with national or regional 
environmental targets [14]. Description of the impacts is often very brief. 

4.2. Positive observations and areas for improvement 

The main parts of the routines for identifying and setting levels of significance for the 
environmental aspects are well outlined for most business units. Still, in order to attain a 
reproducible method for identification and assessment of environmental aspects, a few things 
may have to be added and/or adjusted. Both good elements and areas of possible improvement 
have been recognised. 

The concepts listed in Table 2 are examples of good elements in the sense that they help to 
increase reproducibility. Most of the elements included in Table 2 could facilitate the 
identification and assessment process and make it more reproducible. Unfortunately, they are 
not always part of the procedures. Many of them could also be further developed and 
performed with greater attention to detail, and the lack of any of them constitutes an area for 
improvement. 

Some of the problems that will arise when the concepts in Table 2 are excluded, and 
consequently affect reproducibility, are viewed in Table 3. These problems, and scarce 
documentation of information overall, will make the identification and assessment procedures 
inconsistent, which will gravely undermine the credibility of this work. hi addition to the 
problems in Table 3, two major weaknesses are evident. Firstly, the units seem to have 
difficulties to define "environmental aspect", and secondly, they give to much importance to 
concerns other than environmental when performing the assessment. Some of the mentioned 
problems will be pointed out here and commented on. 

Inconsistency in the identification and assessment procedures will make it difficult to 
perform comparisons of environmental impacts between departments within a unit, or 
between different units. Comparisons between departments are a tool for identifying where 
improvements are needed and where resources should be applied. For instance, with 
inconsistency in the assessment, the credibility of such a comparison will be low and 
investments may be done for the wrong reason. Inconsistency in the assessment could arise 
due to undefined assessment criteria. The experience from the survey is that the assessment 
criteria used are seldom clearly defined or quantified. 

Another major weakness in the identification and assessment process is, as mentioned 
above, that the information used is not described or documented in a structured way. It will 
therefore not be possible to form an opinion of the quality of the data and the relevance of the 
evaluation made. Consequently, there is lack of transparency and stringency. Inefficiencies in 
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the internal work procedures are also a result of insufficient documentation. The information 
used in identification and assessment might have been registered for different purposes at 
different departments, e.g., the financial department, the laboratory, production departments, 
etc., but its source is not always stated. To remedy this, references should always be given in 
connection to the environmental aspects if the information is not reported again. 

Table 2 
Summary of good elements and possible improvements for the identification and assessment of environmental 
aspects in the units included in the survey 

Identification 
Element 

• Intention and business 
description  

• 
• Scope • 

• Description of impact • 

• 

• Routines for 
measurement and 
monitoring 

• 

• Graphical flowchart • 

• Description of 
activities 

• 

• 

• Consideration of life- 
cycle effects 

• 

Describes the environmental impact 
connected to each aspect 
Usually equal to national or regional 
environmental targets 
Show the origin of data and how the 
aspects are monitored 

Helpful tool when defining system 
boundaries 
Explains in more detail activities 
causing the aspects 
Makes the identification more 
transparent and stringent 
Effort to take into account aspects 
linked to the unit, but originating 
outside the gates 

Possible improvements 

• More distinct definition of system 
boundaries by stating included and 
excluded activities with a 
justification 

• More detailed description is needed 
for the assessment. 

• More detailed routines and registers 
for increased transparency 

• References between aspects and 
documents describing how they are 
supervised 

• Mostly included in the review and 
could be done in greater detail 

Purpose 
• States why the identification and 

assessment is performed 
Gives an understanding of the aspects 
Often briefly stated as "our business" 
or as areas to consider in ISO 14001 
or EMAS 

Assessment 
Element 

• Numbered assessment 
criteria 

• Assessment basis 
• Well-defined 

assessment criteria 

• Comparison of permits 
and emission levels 

Purpose 
• Increases the transparency and the 

understanding of the assessment 
• Explanation of the assessment 
• Makes the assessment reproducible 
• Decreases the need for assessment 

basis 
• Stating permitted emission levels 

compared to actual emission levels 

Possible improvements 

The way environmental aspects have been identified and the method of data collection are 
examples of important information that is not sufficiently stated. With no such knowledge, it 
is impossible to get an understanding of the quality of the information or the identification 
procedures. Information regarding supervision of the aspects usually does exist, for instance, 
in the routines dealing with measurements and monitoring, control programmes or 
environmental reports. Occasionally, references to these documents are given in the register 
where the aspects have been compiled, or more frequently, in the environmental reviews. An 
improvement would be to make this information more available by summarising the 
procedures in the routines for handling the aspects, or by always noting the references to the 
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documents describing how data has been collected and analysed in connection to the 
registered aspects. It is also important that the documents referred to give the information in 
sufficient detail to ensure transparency. Another example of information that has not been 
stated is how data have been aggregated or allocated. Assessment criteria concerning the 
contributions to the total internal load have occasionally been observed in cases where the 
assessment is carried out by each department. Allocations may then be needed to determine 
the contributions from a specific department. No such information is given. 

Table 3 
Summary of comments and opinions concerning common guidelines for identification and assessment of 
environmental aspects 
Advantages of common guidelines 
• Guidelines would facilitate comparisons between 

units. 
• Using the same methods would improve the 

possibilities to benefit from other units' 
experiences. 

• Standard assessment among the units would be 
desirable. This would be facilitated if equal 
assessment criteria were used. 

• The work should be carried out according to 
outlined models to achieve reproducibility. 

• Support in environmental issues would be desirable, 
such as help in deciding which problems to 
prioritise in different regions, but the initiative has 
to come from within the units. 

• Exchange and co-operation in these issues can be 
useful. 

Disadvantages of common guidelines 
• Different units have different reasons to assess the 

aspects in certain ways. 
• This may have a negative impact on the level of 

commitment. 
• The units are so different that it may not be possible 

to use general guidelines. 
• A disadvantage would be to try to implement 

something new in a functioning system. 
• Much time and effort has already been invested in 

this work. 
• There is a risk that knowledge and commitment are 

lost. 
• Many units are very different and have different 

prerequisites, which is why it may be difficult to 
introduce general guidelines. 

Defining environmental aspect is occasionally done in such a way that the connection to 
the environment is very indistinct. Most units state both the aspects and the activities 
connected to them, but the aspects are in some cases synonymous with the activities that give 
rise to them. The result is a causal chain of activities and an omission of the environmental 
interaction, which in turn makes the concept "environmental aspect" something very vague. 
One example is the definition of the activity "feeding into drying kiln" as an aspect, instead of 
the noise resulting from this operation. The aspect of this operation could in fact also be 
emissions of combustion gases to the atmosphere, due to the use of fossil fuels in the 
transporting vehicles, or leakage of hydraulic oil. This is not clearly defined. Stating only the 
aspect and no activity, which sometimes occurs, is also problematic if there is no other 
description of the activity since it will make it difficult to understand why and where the 
aspect arises. 

Another important experience from the survey is that too much importance is often given 
to concerns other than the significance of the environmental impacts when performing the 
assessment. Examples are technical options and economical requirements that should be taken 
into account later on when establishing environmental objectives. This will however not affect 
either the transparency or the stringency, but has a direct bearing on credibility. 

4.3. Experiences and opinions within the business units 

To bring forward how the performers experience working with environmental aspect, they 
got the opportunity to give their opinions through a questionnaire and personal contact. They 
were asked to give their views of reasons for the process of identification and assessment of 
aspects, difficulties in the process, environmental competence, reproducibility of current 
methods and the need for common guidelines. Their thoughts are summarized below. 
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The purpose of identification and the assessment should be obvious to the performer, but 
this does not always seem to be the case. However, the environmental managers in most 
business units do show a good understanding. Some of the reasons for performing 
identification and assessment, as understood by the units, are presented below: 
It is required by the environmental management system. 

• To find the significant environmental aspects. 
• To get a basis for setting environmental targets. 
• It is a tool in the striving for continuous improvement. 
• To focus on the aspects. 
• To see what affects the environment in a certain department. 
• To find out what is important and what to prioritise. 

Even if the understanding is mostly good, it may still be a good idea to include in a routine a 
description of its purpose and clarify why identification and assessment are carried out, since 
such an understanding will probably affect how these activities are performed. Another reason 
is the fact that the people responsible for this work and other persons involved may not have 
the same understanding. 

The general opinion is that the identification of aspects is easier than both the identification 
of possible impacts and the assessment. The reason for this may be that the identification 
process is measurable and thus more tangible. It is more difficult to predict what actually 
happens in the environment due to the aspects, i.e., to identify the possible impacts. The use 
of national environmental targets [14] to describe the impacts does not necessarily simplify 
identification of them, since some of them are very general and sometimes equal to higher 
order effects of other targets. Some targets will therefore be valid for almost all of the aspects, 
resulting in a very indistinct classification. Monitoring the aspects is in addition something 
that has been carried out even before the implementation of the EMS; therefore, many of the 
aspects were identified a long time ago. After the initial identification in the environmental 
review not much has changed either, which is why this work may not be perceived as being 
very burdensome. Many aspects remain almost the same year after year and, if new aspects 
arise, it is often due to some change in operation or incident, which makes them quite 
obviously recognisable. The criteria for assessment on the other hand may change more often 
due to new legislative requirements, new knowledge of the environmental impacts or 
measures taken to address the aspects, etc. Another reason why assessment is experienced as 
difficult may be an insufficient base where information about the aspects and the assessment 
criteria is not thoroughly documented or assembled in one location. This base should be 
formed during the identification process. A contributing factor is probably also the difficulty 
in identifying the impacts, since this process is closely connected to the assessment, or part 
thereof. 

A majority of the environmental managers feel that the person, or group of people, 
performing the identification and assessment had sufficient competence to do this. Many of 
them point out that the group performing this work would together have the necessary 
competence. However, one third of the managers recognise that they had rather poor training 
and competence in the area. 

Most of the managers believe that if the identification of aspects were to be repeated, they 
or somebody else would come up with the same aspects, but that the results from the 
assessment might differ more as this procedure is to a greater extent based on personal value 
judgements. One third of the managers believe that their methods for assessment are fully 
reproducible, but only when the assessment is performed within the unit. The general opinion 
otherwise is that, if the assessment is repeated, the results will be somewhat different from the 
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initial assessment, no matter who performs it. One fourth of the managers are satisfied with 
their methods and do not believe that anything could be improved. This is a natural reaction, 
since these procedures are part of an EMS that has already been certified or registered. The 
majority do, however, believe that improvements were possible. Some of their motivations are 
summarised below. 

• Environmental issues are not static: improvements will always be possible. 
• The assessment routines are too person-dependent: improvements may therefore be 

needed. 
• Increased objectivity is needed. 
• Environmental science is always in progress and the assessment criteria may have to 

be updated, but this process can never become objective. 
• Improvements can be achieved by performing an LCA for the entire operation. 
• A similar method could be useful within the units. 

Only a narrow majority recognise common guidelines concerning the identification and 
assessment to be an advantage. Comments and opinions from the units are summarised in 
Table 4. Some managers point out that all units are different and that, because of this, it will 
probably not be possible to use general guidelines, or it may be very difficult to make them 
relevant for all. This could be true in the case of assessment, but should not be a problem in 
the identification process. Further, guidelines for assessment could be adjusted to different 
regions and types of businesses. Another common belief among the managers is that the use 
of guidelines will undermine the competence and commitment within the units. The intention 
with guidelines is, however, only to facilitate the work and make the quality uniform by 
applying some common concepts. Guidelines are supposed to be outlined in a general way 
and will only be guiding this work, not dictating every detail. The main responsibility will 
thus still be within the units and the work may be structured in different ways. 

Table 4 
Summary of problems observed in the survey and suggestions of measures  
Problems 	 Measure/positive observation  
• Vague definition of system boundaries and of • Business description 

what is included in the inventory, as well as 	• Well-defined scope 
how external effects are treated 	 • Flowcharts 

• Description of life-cycle effects 
• Difficulty understanding where and why the 	• Detailed activity descriptions 

environmental aspects arise. 	 • Distinct definition of the environmental aspects 
• Inadequate presentation of impacts and the 	• Thorough description of impacts 

recipients 	 • References to recipient descriptions and investigations 
• Statement of weather it is a local, regional or global 

issue 
• Insufficient information about how the aspects • Use of  metadata  

are monitored and how data has been treated 	• References to environmental records where the 
information is provided. 

• Inconsistent assessment, lacking transparency • Numbered, well-defined assessment criteria 
• Use of assessment basis 
• References to information used when performing the 

assessment 
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4.4. Conclusions from survey 

Shortcomings in both transparency and stringency, and as a result in the reproducibility, 
have been observed in the identification and assessment procedures. Frequently this is due to 
insufficient documentation and the consequence is an inconsistent and person-dependent 
result with low credibility. Lack of transparency and stringency also makes the procedures 
more time-consuming than they should be. Some of the recognised problems that will 
influence reproducibility negatively, as well as measures to correct them, are summarised in 
Table 3. Many of the suggested measures already exist to some extent, but could be improved. 

Assessment will probably, to some extent, always be subjective and perhaps should be, but 
is in some cases currently too person-dependent. One conclusion from the survey is also that 
the model for assessment of the aspects sometimes does not fulfil its function. It is pointed out 
in the survey that environmental aspects are not something new and that they have been 
monitored long before the EMS was implemented. The fact that some aspects are more 
significant than others has also been known. Instead of using the model as it is intended, there 
may be a risk that assessment is based on previous knowledge. In that case, assessment can 
never be transparent. It has also been observed in the survey that much importance is 
sometimes given to other concerns in the assessment, than the significance of the impacts, 
e.g., technical and economical concerns. There may therefore be a risk that too little focus is 
placed on the environmental impacts when determining the significant aspects. This would 
not only affect the credibility, but is also not in agreement with specifications in ISO 14001, 
where technical and economical concerns should first be taken into account later on, in the 
establishment of the environmental objectives. 

The central opinions within the units are that the identification and assessment of 
environmental aspects are currently considered quite difficult to perform, and that the 
methods used are not fully reproducible and could be improved. The most common 
improvements suggested by the environmental managers are the use of more objective 
methods, similar between the units, and the use of LCA of the entire production apparatus. 
The implementation of a new method will probably require a lot of time and effort, but this 
may be inevitable if credibility is to be achieved. The survey also indicates that the 
information needed to improve reproducibility already exists within the units, but needs to be 
compiled or revised. 

When developing a new method that is common to all business units, it is important to 
consider the differences among the units. The opinions expressed in the survey and the 
observations made from it have been considered in developing the new method. The approach 
taken in this paper focuses on improving the identification procedure. However, the 
conclusion from the survey is also that it will be essential to further develop the assessment in 
order to achieve credibility. The assessment though, is not part of the method outlined in the 
next section, as this lies beyond the scope of this paper. 

To fulfil the need for transparency and stringency,  Stora  Enso  has chosen to base the 
method on LCA methodology. The use of LCA methodology has two major advantages; the 
use of well-documented data and the approach of breaking the issues and the work into 
tangible parts, hence simplifying the work. LCA is also a rather well developed, standardised 
method with requirements of transparency. This approach agrees with suggestions from the 
units and corresponds well to the statement in  Stora  Enso's environmental and social 
responsibility policy that says, "The concept of product life cycle is considered guiding our 
environmental activities and provides the framework for our efforts." [15].  

Stora  Enso's intention with the new method is to make the identification and eventually the 
assessment of the aspects more reproducible, which should simplify the work and make it less 
dependent on the performer. The intended method for identifying and assessing 
environmental aspects should primarily be reproducible for people directly involved, but also 
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for other interested parties like the management or the auditors. The documented information 
is primarily intended for internal use. Even though the intended method is primarily supposed 
to be reproducible for the user, it may still also be necessary to document information that is 
obvious to the user. This is an important consideration for other interested parties, like the 
environmental auditor or new employees, and it also will secure reproducibility in the future. 
The fact that data may also be intended for possible use for a different purpose or for another 
user in a future application will place a greater demand on documentation procedures. 

5. Approach to new method 

LCA is a technique for assessing the environmental aspects and potential impacts 
associated with a product or service. LCA methodology could be adaptable, at least to some 
extent, in an EMS for the purpose of surveying environmental aspects [16]. Note, however, 
that an EMS is applied to a site or organisation, while an LCA study follows a product 
through its life cycle. Data used in an EMS will therefore be specific for one system/site, 
whereas data in an LCA can originate from several different systems and contexts. A 
graphical presentation of the integration of LCA with EMS is shown in Fig. 2. The 
fundamental differences between LCA and EMS are important when considering the 
requirements in the standards for LCA and when deciding the detail of the data 
documentation. 
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Fig. 2. Integration of LCA methodology in EMS [16]. 

The methodological approach in this paper is outlined according to LCA methodology 
described in ISO 14040-42 and the documentation format in ISO 14048. The new method will 
however not include any complete life cycle assessments; only parts of the methodology and 
specifications on data format and quality are used. Optional elements in LCA as grouping and 
weighting of impacts categories will not be used [10]. 

The suggested method is intended for implementation in existing routines as well as in 
new. The approach summarised in Fig. 3 should be considered as a framework. The inherent 
concepts will be commented on in the following sub-sections. The assessment referred to in 
Fig. 3 and in the subsequent sections is the assessment performed in the EMS, though not 
according to an LCA methodology. The headings Goal and purpose and Procedure lie in Fig. 
3 outside the frame for the suggested method. The reason for this is that these concepts 
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Procedure 
Suggested method 

Business description 
Technical systems 
External systems 

Definition of 
scope and system 
boundaries 

Documentation model 

Unit process description 
Data documentation/metadata 
Summation 
Recipient description 

already exist to some extent in the current routines and they do not have to be separately 
introduced in a new method. Since the concepts are important, they are still commented on. 

Goal/purpose  

Assessment 

Fig. 3. Approach to a method for the identification of environmental aspects. 

As stated earlier in this paper, the environmental aspects are the heart and the foundation of 
the EMS. It is therefore essential that the goal and purpose of the identification of aspects is 
documented and understood. The purpose may be obvious, but it is important that there is no 
doubt whatsoever as to why the identification is performed. If the purpose is misunderstood 
there is always a risk that the work will be carried out incorrectly or for the wrong reason and 
with insufficient quality. 

In order to achieve reproducibility it is necessary to describe the work procedures, i.e., how 
the work is performed, who is responsible and who performs the work and when the 
procedure is carried out initially and subsequently. The description should be so detailed that 
there is no uncertainty concerning the nature of the work. Currently, this is largely the case, 
but information about the identification is often scarce. Addressing this inadequacy means 
that information may have to be added, for instance regarding the use of  metadata  or a 
classification and characterisation according to an LCA methodology as suggested here. 

5.1. Definition of scope and system boundaries 

System boundaries are borders between a system and its environment, or between two 
different systems. Definition of the system boundaries also defines the scope of the 
subsequent inventory, i.e., which unit processes are to be included in, or excluded from, the 
survey of the aspects. A clear definition of the system boundaries will increase the 
transparency and can be achieved by using a business/activity description, a technical 
overview and a presentation of related external systems. 

A short, general summary of the activities within a business gives an overview of the 
system boundaries and provides a better understanding of the aspects that could come into 
question. It need not be detailed, but should comprise what is produced, production capacity, 
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refinement 

- Forestry 
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central activities in the business, market, transports, environment, etc. Anything that is 
excluded from the system should also be stated and justification should be given for the 
exclusions. This description helps to point out external systems connected to the business and 
thus makes it possible to form an opinion of external effects. 

An overview of the technical system studied, i.e. a graphical flowchart of the unit 
processes within the scope of the survey, facilitates the definition of the system boundaries, 
see Fig. 4. When identifying and quantifying the aspects in an EMS, the borders could be set 
at the gates of the business unit concerned. The technical overview would then be a flowchart 
of this unit, viewing all of its activities, and a gate-to-gate inventory would be performed. 
Since the process flows at a unit can be traced far outside the production site, this definition of 
the scope would reduce and simplify the collection of data. If knowledge about external 
effects exists, it should be included in the inventory as far as possible. 

External systems 

Conversion to 
final product 

Use 

Recycling 

Waste 
treatment 

- Landfilline  
- Incineration 

Transports 

Recipient 

Fig. 4. Example of a graphical flowchart and related external systems. 

Performing a gate-to-gate inventory, it is important to remember that the aspects that arise 
outside the site, for instance, production of additives, transports, extraction of raw materials, 
waste treatment, etc., can cause significant impacts on the environment, see Fig. 4. It is 
desirable if these external activities can be included in the inventory; however, the 
possibilities for an organisation to influence or control these aspects are often limited. It is not 
realistic to expect an organisation to perform complete LCAs to investigate and quantify all of 
the environmental aspects that can be linked to its activities [16]. But to neglect these aspects 
would be irresponsible and possibly lead to sub-optimisations. A measure that alleviates an 
internal problem might, for instance, transfer the problem to an external system or postpone it. 
The recommendation is therefore to make a brief description of the related external systems 
and the environmental aspects that may arise as a result, as well as measures taken, if any, to 
reduce them. The description could be handled in the inventory. The details of this survey 
must be determined site-specifically and depends on the significance of the aspects arising 
and the access to information. Even though it is better to focus on internal systems at present 
due to limited possibilities to influence external systems, it should be a long-term goal for the 
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business units to treat external systems the same way as internal. Improvements in this area 
could be part of the ordinary programme for environmental improvement. 

Measures to reduce external aspects could consist of routines for purchase of materials and 
services and efforts to decrease the generation of wastes or to minimise use of resources and 
energy. COMPASS (Company Management Performance Assessment) and TCA (Transport 
Chain Assessment) are two examples of tools that have been developed and used to address 
supply and transportation within  Stora  Enso,  by evaluating the environmental management 
capability of suppliers and the impacts of transports, respectively [15]. 

5.2. Inventory 

The inventory comprises a data collection phase, data calculations,  metadata  
documentation and a detailed description of the technical system and its unit processes. The 
purpose with the inventory is to identify and quantify the inputs and outputs of the technical 
system defined in the scope. The common approach in LCA methodology is to conduct the 
inventory for each unit process separately with a summarisation of the total flows [2]. This is 
adopted here, since it makes data collection more tangible and transparent. The methodology 
also has the advantage of making it easier to determine which unit processes contribute most 
to a specific aspect, which in turn will facilitate an understanding of measures that can be used 
to make any necessary corrections. 

The aim of the unit process description is to describe the process for which data will be 
collected, including name, boundaries, and technology and the environmental aspects related 
to it. A unit process is defined in the ISO 14040 series as the "smallest portion of a product 
system for which data are collected when performing a lie cycle assessment"[8]. It may 
consist of one or several operations, but should not include too many operations. 
Transparency and tangibility may then be lost. If, on the other hand, the chosen unit process is 
too small, the workload during the data collection will increase and be more difficult to 
perform. The technical scope, i.e., where the process begins and ends, must be clearly stated. 

Since the overall purpose of the model is to identify the aspects, it is appropriate that the 
main emphasis of the unit process description is on the aspects that may arise. This guarantees 
the transparency by giving an unambiguous picture of the related environmental issues and 
the conditions under which they are generated. It is advantageous if the aspects originating 
from an activity are listed in connection to the process description of this activity. Any flows 
in or out of the process that are neglected should also be stated and explained. 

It is also important to indicate the circumstances under which data are collected, in this 
model preferably under normal operating conditions. ISO 14001 and EMAS state, however, 
that abnormal operating conditions and emergency situations, too, should be considered in the 
identifying process [3, 6]. The heading Abnormal-operating conditions is consequently 
comprised in the model, describing alterations in inputs and outputs due to abnormal 
conditions, the risk for incidents and also the impacts of these conditions. If other documents 
that refer to this exist, there could be a reference to them. Measures to prevent incidents can 
be mentioned as well. Incident risks may also be handled in the classification. 

While quantifying and registering the inputs and outputs, it is important to document 
information about data  (metadata)  in order to secure transparency and stringency, thus making 
it possible to determine the quality of data later in time. The flows in and out of a technical 
system may consist of many different substances and materials. To structure information 
about them, they can be sorted in categories, for instance [2]: 

• Emissions to air 
• Emissions to water 
• Emissions to soil 
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• Residuals and wastes 
• Nuisance 
• Energy and fuels 

- Renewable 
- Non-renewable 

• Resources 
- Raw materials (renewable/non-renewable) 
- 	Additives and Chemicals 
- 	Land and water use 

• Product 

Not all of these may come into question or be of interest, other categories may have to be used 
instead or sub-categories added. Descriptive names should be used in order to clarify the 
direction and contexts of the flows. 

The amounts and units of substances must be registered, as well as the sampling 
procedures, i.e., measurement technology, measurement standard, frequency of 
measurements, equipment, etc. Data can also be collected from literature, estimations or 
mathematical modelling. To be able to assess the quality of the data, the sources and 
assumptions made must be stated. The precision and accuracy as well as any uncertainties 
known about data should also be mentioned. Data are often not useful in the form in which 
they were originally recorded. If data are further aggregated and statistically analysed, this 
must also be explained. 

It is stated in ISO 14040 that a technical system should ideally be modelled in such a way 
that the inputs and outputs are described as elementary flows, i.e., originate from or enter the 
natural environment [8]. This will not be possible in this inventory, since it is not a cradle-to-
grave  survey. The flows of intermediate materials and wastes between unit processes or 
across system boundaries should instead be recorded and used as indicators of the 
environmental aspects that may arise externally, due to the production, use or disposal of 
these. 

The properties of the substances and the intermediate materials must also be given to 
define what is actually measured. For example, the moisture content of wastes should be 
stated. It may also be necessary to explain the content or the name of the measured parameter. 
Terms like hazardous waste and industrial waste are some examples that could include several 
different types of materials and should thus be defined. 

Sometimes allocations of emissions or use of resources and energy are needed between 
unit processes; for example, when measured entities comprise contributions from several unit 
processes and no better distinction can be made. All calculations made to allocate such 
entities must be fully described. Allocation rules in ISO 14041 should be followed. 

The collection date of data and the signature of the performer should be noted. When the 
procedure is repeated, their identity and when they performed the procedure will then be 
clear. The date may have to be given as an interval if data differ in age. A summary of the 
above discussion and the unit process description phase are given in Table 5. 

After data have been collected for the different unit processes within the defined technical 
system, a summarisation of equal substances must be performed. The total contribution to 
different environmental impacts from the inputs and outputs of the system surveyed can then 
be calculated. 

Since the significance of an aspect and its impact are largely dependent on the recipient, 
the recipient should also be described. A description of the recipients will therefore facilitate 
assessment. The descriptions are dependent on the specific recipient; thorough 
recommendations in this regard are therefore outside the scope of this paper. 
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Table 5 
Summary of unit process description and data collection 
Unit process description 
• Name 
• Technical content and functionality (focus on 

environmental aspects) 
• Operating conditions (circumstances under which 

data are collected) 
• Abnormal operating conditions and incident risks 

Data documentation/  Metadata  
• Substance name (environmental aspects sorted in 

categories) 
• Amount and Unit 
• Data collection/Sampling procedures 
• Properties/ Definition of measured entities 
• Data treatment and allocations 
• Uncertainties 
• Date and Signature 

5.3. Classification 

Classification aims at translating emission data from the inventory to effect-oriented data 
by sorting substances into impact categories. This translation will facilitate assessment and is 
a way of describing the environmental impact connected to the identified aspects. 
Classification can be compared to the use of national environmental targets, as mentioned in 
the survey. The difference is the ambition to classify according to primary effects to avoid 
double counting [2]. The distinction between categories will be more obvious and a smaller 
number of categories will be needed. If a characterisation is performed, it is important to 
avoid double counting, which is the intention of the suggested method, and a better distinction 
between the impact categories will also facilitate the classification, i.e., the description of the 
impacts. The chosen impact categories should reflect the environmental issues related to the 
studied technical system, but the choice is also very dependent on the characterisation models 
available and their scientific credibility [2]. When choosing impact categories and 
characterisation methods, the requirements and recommendations in ISO 14042, as well as 
recommendations from SETAC, should be followed as far as possible. Impact categories for 
the new method will be chosen from the most recent recommendations. At present this would 
be the categories in Table 6, recommended by SETAC in the International Journal of LCA in 
May 1999 [17]. 

Table 6 
Impact categories recommended by SETAC [17] 
Impact categories 	 Subcategories 
• Extraction of abiotic resources 	• Extraction of deposits (e.g., fossil fuels and mineral ores) 

• Extraction of funds (e.g., groundwater, salt and clay) 
• Extraction of flow resources (e.g., solar energy, wind and surface 

water 
• Extraction of biotic resources 
• Land use 

• Climate change a  
• Stratospheric ozone depletion a  
• Human toxicity  b  
• Eco-toxicity  b  
• Photo-oxidant formation a  
• Acidification a  
• Nutrification 

• Increase of land competition 
• Degradation of life-support functions 
• Bio-diversity degradation due to land use 

a  Included in approach to model  
b  Impact category does not meet ISO requirements 
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The categories and subcategories above will not cover all the environmental aspects that 
may arise within a unit, which is why others may have to be added and used. For instance, 
impacts caused by noise and odour, impacts caused by physical accidents, or non-toxic 
impacts related to the work environment must also be considered [17]. 

A final choice of impact categories will, however, not be suggested here. People 
representing all business units within  Stora  Enso  will decide on impact categories to be used 
in the method. As far as possible, all units will use the same impacts categories, so as to 
facilitate to comparison between units. The major problem when choosing categories is the 
lack of well-established characterisation models. More than half of the categories in Table 6 
have various characterisation models, but none for which there is a scientific consensus. The 
categories marked in Table 6 will be used in the model, but other categories will be added. 
After a decision on categories,  Stora  Enso  Environment will cover the development of 
established and new impact categories, and new recommendations might be given to the units. 

5.4. Characterisation 

After classification, a characterisation should be performed to evaluate the contributions of 
the inputs and outputs to the different impact categories. This phase in the method is primarily 
included to facilitate environmental performance evaluation. By using characterisation factors 
to summarise the substances contributing to the same category, the potential environmental 
impact can be calculated. The characterisation should be based on scientific methods to 
enable comparisons of potential impacts between different years or between different business 
units or departments within a unit. This should be done by calculating the size of the impacts 
in relation to a reference substance. The same calculation methods or equivalency factors 
must then be used from year to year or between the units, since reproducibility is of great 
concern. It is important to observe that a comparison between different impact categories, 
e.g., climate change and nutrification is not possible, as they describe completely different 
effects and have different units. 

Characterisation factors from CIT  Ekologik  will be use in the model. Unfortunately, these 
are not publicly available. When better publicly available characterisation factors get 
available, these can be used instead to further increase the transparency. 

5.5. Environmental performance evaluation 

The environmental performance of an organisation can be evaluated by comparing 
different indicators with the environmental performance criteria set by the management. An 
early approach for establishing environmental performance indicators (EPI) was adopted by 
the European Green Table (EGT) in the EPI project [18]. In the handbook following the 
project, EGT describes the establishment process and suggests management and operations 
indicators for different branches of industry. The operations indicators suggested are mostly 
emissions of single substances related to production rates. 

A literature review shows that the research in the area is extensive, but the results and 
conclusions are in most cases similar to the ones in the EPI project [19-23]. In 1999, the 
standard ISO 14031 for environmental performance evaluation (EPE) was published. ISO 
14031 includes guidelines for establishing indicators and suggestions for different indicators 
similar to the ones in EGT's handbook. The major difference here is that the standard also 
includes environmental condition indicators. The content in ISO 14031 is further developed 
in, for example, Bennet & James 1998 [24] and Jasch 1999 [25]. 

The Global Environmental Management Initiative (GEM» takes a somewhat different 
approach.  GEMT  has developed a self-assessment programme (ESAP) for measuring 
corporate environmental performance [26]. The program is mostly concerned with measuring 

17 



management performance. ESAP has been further developed by Eagan & Joeres [27]. Their 
version, GMAT, makes it possible to create a graphical environmental profile for 
organisations, which could be very useful for benchmarking between different organisations 
or departments. 

In the method suggested in this paper, classification and characterisation facilitate EPE. 
These processes will reduce the number of parameters that are to be compared in such an 
evaluation, as compared to traditional indicators, by summarising all contributions to a 
specific environmental problem in one number, such as Global Warming Potential (GWP) or 
Acidification Potential (AP). These numbers will thus be the indicators and can be compared 
from year to year, or between different departments within a business unit to see where the 
greatest contributions to an environmental problem arise. Comparisons can also be made 
between different units using the same characterisation models. If the impact categories 
suggested by SETAC were used in the model, the total number of indicators would be 14. 
This rather small number would make it possible to create a graphical environmental profile 
for operations similar to the one for management described by Eagan & Joeres [27]. The 
GEMI self-assessment program could therefore be further developed. 

The environmental performance criteria correspond to the objectives or targets in the EMS 
[12]. If a characterisation is used, the objectives or targets can be expressed as an intention to 
reduce the contributions to a certain environmental problem (impact category), instead of an 
intention to reduce the amount of a certain substance released, which is often the case today. 
The advantage is that the interaction with the environment will be more obvious, since this 
way of measuring environmental performance focuses on the environmental problem. The 
risk for sub-optimisations will hence decrease. A measure to decrease the released amounts of 
a substance contributing to one impact category could, for example, also cause an increase in 
the amount of another substance contributing to this impact. The result could be that the total 
contribution to the environmental problem stays the same, or changes very little in relation to 
the investments made. By focusing on the environmental problem, this type of issue could be 
avoided. It may not be possible to include many of the aspects in the characterisation, due to 
the current lack of well-established characterisation models. Consequently, all objectives and 
targets, i.e., environmental performance criteria, cannot be expressed as reductions in 
contribution to a specific environmental problem, and the indicators will have to remain as 
amounts or relative measures of different substances, as is often the case today. 

Sub-optimisations between different environmental problems may still exist, which is why 
it is important to take a standpoint as to which problems should be given priority. This 
standpoint should primarily have a scientific base and could be facilitated by the recipient 
description performed in the inventory of the suggested method. Other considerations that are 
taken today, such as legislative requirements, public opinions, technical and economical 
concerns, would still be important. Both the assessment and the setting of the objectives and 
targets will be influenced by the standpoint taken. 

An overview of the suggested method and its connections to the environmental 
performance evaluation are given in Fig. 5. This overview can be compared with the example 
of the current methods and environmental performance evaluation in Fig. 1. The principal 
difference is that no characterisation is performed today. The indicators have to be derived 
from the inventory directly. Some of the indicators in the suggested method may, however, 
also have to be collected from the inventory, if aspects cannot be aggregated in a 
characterisation. 

The classification will be of greater importance in the suggested method than the 
description of impacts in the present procedures. The reason for this is that the assessment 
partly will be performed based on criteria connected to prioritised environmental issues in the 
suggested method. Hence, what will actually be assessed will be the significance of the 
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Fig. 5. Overview of suggested method in relation to environmental performance evaluation (EPE) and 
establislunent of objectives and targets. 

impact categories. A knowledge of which aspects contribute to which impact categories is 
thus important, since the significant aspects will be those classified to a significant category. 
However, it may be necessary to prioritise the aspects that should be given primary 
consideration. The current description of impacts facilitates the assessment only occasionally, 
since the criteria seldom correspond to a certain environmental issue and the descriptions 
often are very brief. The reason why the characterisation is not placed directly beneath the 
classification in Fig. 5 is that the aggregation of substances made in the characterisation will 
not be part of, or facilitate the assessment. Prioritisation and assessment of significant 
environmental issues based only on the size of the quantified potential impacts will not be 
possible, as they represent totally different effects in the environment. Other factors will have 
to be considered for this purpose, primarily the condition in the recipient. In addition, it may 
not be possible to convert all aspects classified to an impact category into common units 
either, but the significance of these still has to be assessed. The application of the 
characterisation results is instead to measure the environmental performance, which entails 
comparison of the category results from year to year and comparison between different 
business units. For the benchmarking process, the site-independent characterization factors 
used in the model makes the comparison easier, since no local conditions are taken into 
account. If results from the EPE were only to be used within each unit, site-independent 
characterization factors would probably not be the best choice, since the results show 
potential environmental impact rather than actual impact. But in this case, benchmarking 
between units is prioritised. 
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5.6. Implementation 

As mentioned, many concepts in the suggested method already exist to some extent within 
the units. This is an advantage, as it will simplify the implementation of the method. It will be 
necessary to compile the information in one place or give references to where the information 
is provided. To enable this, a detailed inventory may have to be performed to survey 
information that currently exists and where it is documented, as well as what needs to be 
added or revised. Before the implementation of any method, it will also be important to train 
personnel with respect to why and how the method should be utilised, as well as the functions 
and theories of the classification and characterisation. 

The information about the environmental aspects and the procedures for dealing with them 
is currently often registered in different documents. General information, e.g., explaining 
purpose, procedures and responsibilities, is usually given first with references to appendices 
where the aspects are compiled and assessed. How the concepts in the method outlined in Fig. 
5 are reported on is optional and depends on what is the most practicable. With a division of 
the information as mentioned above, it would however be natural to add the Definition of 
scope and system boundaries in the first document summarising the general information. The 
other concepts in the method could be included in the appendices where the aspects are 
compiled. The description of the external systems could possibly also be included here, 
instead of in the general document as part of the defmition of the scope and system 
boundaries. External systems could be treated as the internal unit processes as far as possible, 
depending on the availability of information. The recipient descriptions will have to be 
compiled separately, but with references included in the register in which the aspects are 
compiled. 

When the identification and assessment of the aspects are carried out department-wise, the 
unit process descriptions and data documentation in the suggested method should be the 
responsibility of the respective department. Since the classification aims at facilitating the 
assessment, this should thus also be performed department-by-department. All other concepts 
in the method could be the responsibility of the environmental manager or the environmental 
department. 

6. Conclusions 

Implementing the method outlined in this paper initially means an increased workload. 
However, most of the information required by the method already exists, somewhere within 
the business units, which will facilitate implementation. Further, the elements included in the 
method, for example, well-defined system boundaries, unit process descriptions,  metadata,  
etc., constitute information that will not have to be frequently updated, as this type of 
information does not change much from year to year. The quantity of the released or 
consumed substances will have to be registered and compiled yearly, but this should already 
be performed at present and thus not mean very much extra work. After an initial peak, the 
workload can hence be expected to decline. The initial work performed to structure the 
documentation could actually be seen as an investment, since well-documented information 
will facilitate data handling or tracing information or errors. In addition, making the 
information more available in a transparent and stringent manner will be a necessity to 
achieve credibility. Making the identification of the aspects reproducible is only the first step 
towards credibility, but it will not be sufficient. The assessment will have to be revised as 
well, as it is not reproducible or consistent at present. 

For the purpose of evaluating environmental performance, use of the aggregated results 
from a characterisation has been suggested in this paper. However, before such 
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characterisation is performed, the uncertainties of the selected models must be assessed in 
detail. It can also be argued that the use of characterisation results for evaluating 
environmental performance might reduce staff commitment with regard to the use of EMS 
within the units, since the improvements will not be obvious. A reduction in the 
characterisation results, e.g., global warming potentials, might be experienced as more 
abstract than decreases in the amounts of a released substance. If it is made clear that the 
characterisation results are connected to a specific environmental issue, this should not pose a 
problem. The sizes of the calculated potentials are measurable or possible to compare between 
different years in the same way emission quantities are, for which reason improvements 
should be recognisable. It might even be advantageous to use characterisation results, as the 
connection to the environment will be more obvious, which might not always be the case 
when amounts of released or consumed substances are used. 

Since not all aspects can be aggregated in a characterisation, due to the lack of well-
established characterisation models, it will also be necessary to investigate how such aspects 
should be handled in this process. The uncertainties of the characterisation models must also 
be assessed, as mentioned above. It is also important to investigate which impact categories 
should be used in the classification and how the aspects should be sorted into these categories. 
Impact categories are essential to facilitate the assessment. In its present form, the assessment 
will have to be improved, if possible with a stronger connection to the condition of the 
recipient. Which assessment criteria to use and how, should also be investigated. 

A continuance of the work described in this paper is expected. What will be needed is an 
inventory of the existing documentation procedures and information flows. This knowledge 
can thereafter be used as a basis when developing the method further, primarily the data 
documentation and process descriptions in the inventory and the definition of scope and 
system boundaries. Some concepts may have to be added and others revised. Finally, how the 
information should be structured within the units will also have to be investigated; however, 
this may be performed differently between the units. 
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Abstract 

Little is known about the characteristics of the environmental policy deployment (EPD) 
process in an environmental management system context. The aim of this paper is to 
characterise the EPD process and discuss how it could be improved. Quality policy 
deployment (QPD) is used for comparison and as a basis for improvement. The empirical base 
is quantitative and qualitative data from 46 certified or registered organizations from three 
counties in Sweden. The EPD process is strictly controlled by specifications in ISO 
14001/EMAS. Some organizations, mostly smaller, are forced to form their EPD process in a 
way that is not suited for their type of organization. Many organizations find it hard to 
measure their environmental goals and to set long-term or medium-long-term horizons for 
their goals. In addition, the organizations do not involve their employees to a very great extent 
in the EPD process. If they do let middle managers and line personnel participate, it is usually 
early in the process, as early as in the identification of environmental aspects. QPD is found to 
be a suitable starting point for EPD improvement. QPD provides especially good guidance on 
measurability, goal time horizons and employee participation. 

Keywords: Environmental management systems, Quality Policy Deployment (QPD), environmental policy 
deployment, environmental goals, environmental aspects 

1. Introduction 

Compliance is no longer the only driver for working with corporate environmental issues. 
The market itself has become an equally important driver for corporate environmental 
improvement [1]. Environmental issues entail not only costs, but savings and new market 
possibilities as well. To be able to work with environmental issues in a market driven way, 
companies need some kind of environmental management philosophy, concept or tool. The 
most common concept is environmental management systems (EMS) according to the 
international standard ISO 14001 [2]. The implementation of an ISO 14001-based EMS 
usually starts with an initial review of the present situation. The review includes an inventory 
of all environmental aspects, relevant laws and regulations and existing environmental 
procedures. The initial review forms the basis for the environmental policy, environmental 
objectives and targets and environmental management programmes The system is then built 
upon documented procedures and instructions controlling activities related to the most 
significant environmental impact. When the system is implemented, system audits are 
conducted to determine the efficiency of the system and the management carries out a 
management review to check the system and improvements [2, 3]. 

One of the most central parts in an EMS is the definition of a policy and the deployment of 
this policy within the organization, because this process will determine the shape and focus of 
the entire EMS. ISO 14001 and its complementary standard ISO 14004 describe the 
deployment process according to Fig. 1. Before policy deployment, environmental aspects are 
identified and assessed. The significant aspects form the basis for policy and objectives. These 
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aspects also determine which individuals should get additional environmental training and the 
procedures and instruction that should be documented. The policy is deployed through 
objectives, targets and management programmes to the whole organization. 
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Fig. 1. Deployment of environmental policy according to ISO 14001 and ISO 14004 [2, 3]. 

An organization must go through all steps in Fig. 1, but the standards do not provide any 
details on how this should be done. Every organization must therefore make its own 
interpretation of the specifications in the standards. Very little is known about this 
interpretation of environmental policy deployment (EPD) in an EMS context. (The authors are 
well aware that the abbreviation EPD usually stands for Environmental Product Declaration. 
The reason for using it in this paper is simply to make the text easier to read.) Little is known 
about how organizations have dealt with this process and whether it differs from deployment 
of other policies, for example, quality. 

Policy deployment is just as important in quality management as it is in environmental 
management, and it is a key aspect of the total quality management (TQM) philosophy. TQM 
and EMS also share other features; in fact, the concepts are so similar that the focus for TQM 
reportedly also includes environmental issues [4-6]. For this to be possible, the customer 
focus in TQM has to be widened to include other types of "customers" such as media, NG0s, 
authorities, neighbours etc. Most of the methods used in TQM are considered useful in 
environmental management, and their usefulness has been demonstrated is in several cases [4, 
7, 8]. Because of the similarities between TQM and effective environmental management in 
organizations, there should be no reason for treating deployment of environmental policy any 
different than deployment of quality policy. The research in TQM and quality policy 
deployment (QPD) is more extensive, and since TQM and EMS are similar in nature, TQM 
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theory is applied in this study. An overview of the policy deployment process within a TQM 
framework is given below. 

The above reasoning leads to the following research questions: 

• What characterizes the EPD process in organizations with an EMS? 
• How is the EPD process conducted in comparison to policy deployment in a TQM 

framework? 
• Can QPD help improve the EPD process? 

2. Overview of quality policy deployment 

One of the most central processes in quality management and TQM is the process by 
which a vision is realized within an organization. This process has its roots in Japan where it 
is called Hoshin Kann. This phrase is usually translated as Policy management or Policy 
deployment. To emphasize that it is a quality-related vision or objective that is being realized 
or deployed, the phrase Quality Policy Deployment (QPD) is sometimes used. The latter will 
be used in this paper. 

According to Eureka and Ryan (1990), QPD "is an executive-level process for developing 
and achieving business plans, whereby the plan and its related goals are deployed throughout 
the organization" [9]. QPD resembles the process of Management by Objectives (MBO) 
introduced by Peter Drucker in 1954 [10]. The two processes differ in several ways, but the 
major difference is the result focus in MBO and the process focus in QPD. QPD is not just a 
process to split organization-wide objectives into divisional, departmental, group-level or 
individual objectives; it is also a process in which everybody in the organization gets the 
opportunity to participate in the establishment of the objectives. 

However, it has not been proven that employee participation in the establishment of 
objectives is always a better choice than objectives assigned by management [11]. But what 
can be said is that participation will increase the probability that objectives will be agreed to 
and acted upon. This is due to the fact that people are more likely to accept an objective, 
because they are more committed to choices in which they have a voice [12]. This way of 
thinking is widely expressed in the QPD and TQM literature [9, 13, 14]. 

MBO has proven to be a successful tool for many organizations in their attempt to 
improve, but in resent years, as TQM has increased in popularity, many organizations have 
turned to QPD to develop their deployment process even further. QPD has been used within 
the TQM framework with success in many leading organizations, first in Japan and then in 
North America and Europe [9, 15, 16]. 

It is important to note that QPD cannot be used in exactly the same way in all 
organizations. Every organization has to customize the tool to fit its own unique structure and 
environment. Eureka and Ryan (1990) suggest a QPD process divided into a series of eight 
basic steps [9]. This does not mean that all eight steps will be needed in every organization. 
These eight steps will be briefly outlined here. 

Step 1: Spece the organization's mission 
A mission is derived from the major organization visions by upper management. This 
mission must not be another slogan, but instead it must describe what the organization 
wants to achieve and it must not change to often. 

Step 2: Establish long- and medium-term goals 
Upper management working in conjunction with middle management establishes long- and 
medium-term goals supporting the mission. Long-term goals should take approximately 
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seven to ten years to achieve and medium-term goals should be achievable within three to 
five years. Actions to support the goals are established and prioritised. 

Step 3: Gather facts and data, and conduct analysis necessary for setting annual plan 
Information and data about the organization's present situation and status, available 
resources, competition and economic conditions are gathered and analysed. After 
prioritising, an annual plan can be created. 

Step 4: Establish the annual plan (both goals and actions) 
After checking and analysing the previous year's annual plan, market conditions and the 
status of competition, the coming year's plan can be established. The annual plan is 
consistent with the medium- and long-term goals as well as the mission. The plan becomes 
process oriented through a "catchball" process between upper and middle management. 
The plan can include actions to reach the goals. 

Step 5: Spece measures for evaluation 
Measures for evaluation for each goal and action are identified. These measures, which are 
targets with quantifiable values, are used to track progress from the working level to the 
overall goals. 

Step 6: Deploy the annual plan 
The annual plan is deployed within the organization to each division, department, section 
and individual. Individual teams that are responsible for deployment of the policy to the 
subsequent organizational level can be used in the deployment process. 

Step 7: Execute the annual plan 
The annual plan is implemented in the daily work. The measurement system created in 
Step 5 is implemented and used to make an evaluation possible. 

Step 8: Perform periodic evaluations 
Upper management reviews the results and the implementation of the annual policy every 
three months and middle management does the same once a month. The focus is on "What 
is preventing us from achieving our objective?" and not "Who missed their objective?". 
Once or twice a year, the organization should institute a quality-control audit and 
diagnosis. 

The ways Step 4 and 6 are conducted in QPD are what really makes QPD different from 
MBO. In Step 4, QPD becomes process-oriented through a "catchball" process (See Fig. 2). It 
is a way to resolve the differences that arise when goals are established on different levels 
within the organization. When upper management establishes the annual goals, they discuss 
the goals and the actions needed to reach the goals with middle management. Goals and 
actions cannot be established before consensus is reached. The same discussions are later 
conducted between middle management and supervisors and between supervisors and line 
personnel. This way, agreement about the annual policy is reached through to whole 
organization. 

The actual way the annual plan is deployed is also specific for QPD. A "what/how/how 
much" matrix can be used to translate organization-wide goals into goals and actions at the 
divisional, departmental and individual levels (See Fig. 3). The organization-wide goals can 
be viewed as "what" items. When these "what" items are deployed, they translate to "how" 
items at the divisional level. The "how" items become "what" items when the deployment 
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process continues down to departmental level. hi other words, actions at a higher level in the 
organization are goals at a lower level. 

Organization level 

Goals 

Goals 

Goals 

Fig. 2. The "catchball" process in QPD. Translated from Bergman and Klefsjö (1995) [13]. 
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Fig. 3. The "what/how/how much" matrix in QPD. Inspired by Eureka and Ryan (1990) [9]. 
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3. Research methodology and empirical base 

3.1. Research design 

The research question in this paper is of a descriptive nature, and a quantitative approach is 
therefore not the most suitable way to obtain information in this case. The aim of this paper is 
to contribute information so that new theories can be built, rather than testing existing theory. 
According to Jensen (1995), a qualitative research approach is therefore preferable [17]. The 
empirical base in this study is therefore mostly of qualitative nature. 

The qualitative data were obtained mainly through interviews and studies of 
documentation. On-site observations were also used, but mainly to gain an understanding of 
the nature of the activities and their environmental aspects. The on-site observations were also 
used for establishing a good relationship with the respondent. It is necessary for the 
respondent to completely trust the interviewer, since this will facilitate the release of internal 
documents for later studies. 

In all cases studied, the environmental manager was the respondent. The environmental 
manager is the obvious choice in this case, since he is usually responsible for the EPD 
process. The interviews were carried out as open interviews. This approach is well suited for 
data collection in situations where the qualitative method is used [17]. Even if the interviews 
were open, the interviewing process could not be regarded as in-depth interviewing, since the 
respondents mainly described existing facts about the EMS and the environmental aspects. 
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The environmental managers also got the opportunity to speak freely about how they 
experienced the EPD process. Standardised interview schemes were used, but the order in 
which the questions were asked differed somewhat between the cases. 

In addition to the qualitative data, quantitative data were also collected from the case 
organizations. Since a qualitative research approach was prioritised, the organizations were 
not randomly selected. One should therefore be careful not to generalize from the results in 
this paper. Simple regression analysis was used to analyse some of the quantitative data. 

3.2. Case study organizations 

The empirical base in this paper originates from 17 organizations in the counties of  
Norrbotten  and  Västerbotten  in the north of Sweden and 29 organizations in  Jönköping,  in the 
south. The data was collected from November 1999 to May 2000. A relatively great number 
of case studies were chosen, making it possible to also collect and analyse quantitative data. 
Most of the quantitative data is however not relevant for the scope of this paper. Two areas 
were chosen to make it possible to analyse geographical differences (The counties of  
Västerbotten  and  Norrbotten  are in this paper treated as one area). The organizations were 
selected according to two major criteria. First, the organizations should be located in  
Norrbotten, Västerbotten  or  Jönköping.  Secondly, the firms should have implemented an 
EMS according to the requirements in ISO 14001 and/or EMAS by November 1999. Two 
Internet-based registers containing certified/registered organizations in Sweden were original 
sources [18, 19]. The two criteria were applied to the registers, resulting in a total of 60 
relevant organizations. 14 organizations were unable to participate, while eight agreed to 
answer a questionnaire but did not have time to receive a visit. Table 1 summarises the key 
features of the case organizations. 

3.3. Validity and reliability 

Yin (1994) claims that the design tests available for qualitative research are construct, 
internal and external validity and reliability [20]. The construct validity is increased by the use 
of multiple sources of data. The data for this paper were collected through interviews, 
literature review, documentation studies and on-site observations, giving the research 
approach in this paper relatively high construct validity. 

Internal validity can be ensured using one or more of five different methods: triangulation, 
member checks, long-term observations, peer examination, and researcher's biases [21]. A so-
called method triangulation approach was used, making it possible to compare different 
sources with each other [22]. 

To fulfil the requirements of external validity, it must be possible to apply the fmdings of 
the research to other situations. The findings from 40 different cases have been compared in 
this paper. The data collected have also been compared to relevant theory on policy 
deployment. 

The gathering of information from several different sources increases not only the validity 
but also the reliability [23]. However, it is not possible to achieve full reliability, since the 
research process is largely influence by the author's frame of mind. But other researchers, 
using the same research design, would most probably come up with similar results and 
conclusions. 
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Table 1 
Characteristics of the case organizations (leuro-USD 0.91; August 29, 2001) 
Case Code Line of business No. of Annual EMS basis 

NACE emp. turnover 
104Euros 

NorrbottenNästerbotten 
a 27 Manufacture of basic metals 350 65.2 ISO 14001  
b  24 Manufacture of chemicals and chemical products 32 9.0 ISO 14001 

60 Land transport/ transport via pipelines  
c  14 Other mining and quarrying 50 0.1 ISO 14001 

26 Manufacture of other non-metallic mineral products  
d  22 Publishing, printing and reproduction of recorded media 32 3.9 ISO 14001  
e  20 Manufacture of wood and of products of wood and cork, except 

furniture/manufacture of articles of straw and plaiting mater 
85 ISO 1400I/EMAS 

f 28 Manufacture of fabricated metal products, except machinery and equipment 95 2.3 ISO 1400I/EMAS 
36 Manufacture of furniture/ manufacturing n.e.c. 
21 Manufacture of pulp, paper and paper products 470 134.8 ISO 14001/EMAS 
24 Manufacture of chemicals and chemical products  

h  40 Electricity, gas, steam and hot water supply 102 343.5 EMAS  
i  37 Recycling 90 ISO 14001  
j  34 Manufacture of motor vehicles, trailers and  semi-trailers  2200 -- ISO 14001  
k  20 Manufacture of wood and of products of wood and cork, except furniture/ 

manufacture of articles of straw and plaiting mater 
200 ISO 14001 

1 34 Manufacture of motor vehicles, trailers and  semi-trailers  640 81.7 ISO 14001 
28 Manufacture of fabricated metal products, except machinery and equipment 58 7.7 ISO 14001 
51 Wholesale trade and commission trade, except of motor vehicles and motorcycles  

Jönköping 
n  21 Manufacture of pulp, paper and paper products 100 12.5 ISO 14001/EMAS 

25 Manufacture of rubber and plastic products 
o 31 Manufacture of electrical machinery and apparatus n.e.c. 250 13.1 ISO 14001  
P  36 Manufacture of furniture/manufacturing n.e.c. 250 6.6 ISO 14001 

27 Manufacture of basic metals 43 10.4 ISO 14001/EMAS 
34 Manufacture of motor vehicles, trailers and  semi-trailers  170 1.5 ISO 14001 
29 Manufacture of machinery and equipment n.e.c. 

s 28 Manufacture of fabricated metal products, except machinery and equipment 93 8.6 ISO 14001 
t 24 Manufacture of chemicals and chemical products 350 96.6 EMAS 

33 Manufacture of medical, precision and optical instruments, watches and clocks 120 ISO 14001 
27 Manufacture of basic metals 1500 238.3 ISO 14001 
28 Manufacture of fabricated metal products, except machinery and equipment 
74 Other business activities 

w 25 Manufacture of rubber and plastic products 400 106.7 ISO 14001  
x  31 Manufacture of electrical machinery and apparatus n.e.c. 650 74.6 ISO 14001/EMAS  
Y  60 Land transport/ transport via pipelines 175 15.8 ISO 14001 

63 Supporting and auxiliary transport activities/ activities of travel agencies 
28 Manufacture of fabricated metal products, except machinery and equipment 72 ISO 14001 

aa 28 Manufacture of fabricated metal products, except machinery and equipment 170 22.4 ISO 14001 
bb 63 Supporting and auxiliary transport activities/activities of travel agencies 211 ISO 14001 
cc 31 Manufacture of electrical machinery and apparatus n.e.c. 380 68.8 ISO 14001/EMAS 
dd 70 Real estate activities 40 13.7 ISO 14001 
ee 51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 12 1.9 ISO 14001 
if 29 Manufacture of machinery and equipment n.e.c. 550 ISO 14001 

28 Manufacture of fabricated metal products, except machinery and equipment 
51 Wholesale trade and commission trade, except of motor vehicles and motorcycles  

gg  20 Manufacture of wood and of products of wood and cork, except 
furniture/manufacture of articles of straw and plaiting mater 

33 11.0 ISO 14001 

51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 
hh 20 Manufacture of wood and of products of wood and cork, except furniture/ 

manufacture of articles of straw and plaiting mater 
70 19.6 ISO 14001 

ii 29 Manufacture of machinery and equipment n.e.c. 175 15.8 ISO 14001 
jj 34 Manufacture of motor vehicles, trailers and  semi-trailers  230 21.4 ISO 14001 
kk 51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 20 5.4 ISO 14001 
11 28 Manufacture of fabricated metal products, except machinery and equipment 65 7.0 ISO 14001 

4. Results 

4.1. Continual improvement 

Continual improvement is one of the most central concepts in an EMS. However, what 
should be the object of continual improvement is not obvious to all organizations. Some 
organizations seem to be somewhat confused, which is illustrated by the following citations 
from environmental policies. 
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"Our environmental work shall be preventive and strive for continuous improvement." 
(Organization  g)  

"The environmental work is integrated in all activities and is continuously improved 
through review of our environmental goals." (Organization  d)  

"Legislation and environmental customer demands are the basis for the environmental 
work. In addition we shall strive to make continuous improvements." (Organization  c)  

Most organizations do however relate their continuous improvements directly to the 
environmental impacts of their activities, products and services. They are also committed to 
realizing this improvement through establishment and review of environmental goals. This is 
typically expressed in the following manner. 

"Organization  n  shall regularly review and establish new goals for the protection of the 
environment and by this continuously decrease the environmental impact." 

"Through planning and review of our environmental work we shall strive for and 
accomplish a continuous improvement when it comes to the impact on the environment" 
(Organization aa) 

"Organization m shall strive to continuously carry on work for improvements that 
decrease and prevent negative environmental impact related to the company's activities, 
services and products." 

It is often stated in environmental management literature that organizations implementing 
an EMS should be organized according to main, steering and supporting processes rather than 
focusing on specialized functions. If this would be true, aspects, objectives, targets and 
programmes should be related to and organized around these processes. This is rarely the case 
for the organizations in this study. Environmental aspects are mostly connected to functions 
or aggregated for the whole organization. Objectives, targets and programmes are then 
established based upon the aspects. The improvement programmes are therefore established 
with an environmental-aspect focus rather then a process or function focus. 

4.2. The role of the environmental policy 

Since all case organizations are certified according to ISO 14001 or registered according to 
EMAS, the nature of the environmental policy will largely depend on the specifications in the 
standards. This is obvious when the policies are considered. Often, the contents are similar, 
and it is often hard to see directly from the policy what kind of activities the policy is related 
to. A policy must contain commitments on continual improvement and prevention of 
pollution, and it must comply with environmental legislation according to ISO 14001, 
something all policies therefore have in common. Other factors often mentioned are 
commitment to training of staff, resource and energy efficiency, openness in environmental 
matters, environmental demands on contractors, minimization of waste and the use of 
environmental targets. The environmental policy statement often takes up one page and is 
signed by the CEO or the plant manager. 

Even though ISO 14001 guides the content of the environmental policy, the standard is 
loose on the connection between the policy and the environmental aspects. Most organizations 
first identify and valuate aspects in an initial review before establishing policy. This would be 
the most natural way to start the deployment process, since it would be better to be aware of 
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the significant aspects and activities before establishing the policy. Policies created by this 
process often also include commitment to more direct improvements such as reduced 
emissions, increased reuse of waste products and decreased transports. This order of starting 
the deployment process is the most common, but some organizations have chosen to establish 
the policy as a first step towards the implementation of an EMS. In these cases, the policy 
tends to be more general and does not mention any particular environmental aspects. 

In some cases, the connection between the policy and the goals is obvious, since the 
environmental objectives are mentioned in the policy document. This is more common in 
small organizations that do not need goals for different levels of the organization. In these 
organizations, objectives are merely created to satisfy the standards and are not necessary for 
the policy deployment process. 

The policy is mostly just a starting point for the system implementation and is not used 
within the organizations. The emphasis is more on the chain containing aspects, objectives, 
targets and programmes. The environmental policy is in all cases a stand-alone document that 
is not integrated with other policies such as quality, security, personnel, etc. The 
establishment of the environmental policy does not seem to affect the content and appearance 
of these other policies or organizational visions. 

4.3. Identification and assessment of environmental aspects 

As mentioned above, some organizations use the establishment of the environmental policy 
as a starting point for the implementation of the EMS. It is more common however to carry 
out an initial environmental review before the creation of the policy. The EMAS-registered 
organizations always do this, due to specifications in EMAS. In the initial review, 
environmental aspects are identified and assessed, which gives the organization its significant 
aspects. The significant aspects are then treated as the most influential factor when 
establishing environmental goals. 

When the aspects are identified in the initial review, they are closely connected to the 
review. In some cases, the aspects are only documented within the initial review document 
and nowhere else. This may be a sign that the identification is seen as a one-occasion process. 
If an external consultant does the initial review, it is even more likely that the aspects will not 
be updated in the near future, since important experience is lost to the organization when the 
consultant leaves. On the other hand, most organizations have established a separate register 
for the aspects and a documented procedure for the identification process. These procedures 
tend however to be mostly focused on the assessment of aspects. If a regular update of the 
aspects is carried out, it is usually done on a yearly basis. Larger organizations or 
organizations that experience major changes in operations on an ongoing basis usually have a 
build-up in the update of aspects for new projects or other changes. Table 2 shows an 
overview of how often the aspects are updated and reassessed in the case organizations. 

Table 2 
Periods of time between identification and assessment of environmental aspects in the case organizations. The 
data originate from 22 organizations from Jönköpingand 16 organizations from  Norrbotten  and  Västerbotten.  

Period of time Identification of aspects Assessment of aspects  
Jönköping  (%)  Norrbotten/ 

Västerbotten  (%)  
Jönköping  (%)  Norrbotten/ 

Västerbotten  (%) 
Several times a year 18 13 14 7 
Once a year 73 87 86 80 
Less then once a year 9 0 0 13 
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The assessment of environmental aspects is often regarded as part of the same process as 
the identification of aspects. The results in Table 2 also indicate this. Some organizations do 
however separate the two, probably because the assessment process is more complex and the 
assessors need a higher level of competence. 

Neither ISO 14001 nor EMAS make any suggestions as to how the environmental aspects 
should be assessed, only that the organization has to consider its significant aspects when 
establishing its environmental objectives and targets [1]. The form of the assessment is 
therefore up to every organization wanting to be certified or registered [27]. Most 
organizations use some kind of tool or assessment matrix that can be rather complex in some 
cases. The most common form is a matrix model with a number of assessment criteria. The 
assessment criteria used by the case organizations are shown in Fig. 4. For every aspect, each 
criterion gets a number from a scale and the total sum is calculated. The aspects with the 
highest sum become the significant environmental aspects. A variation on this approach is to 
multiply the numbers for each criterion and get a sum. A simpler assessment approach is used 
by some organizations, whereby both environmental and business considerations are used 
when assessing the aspects. Each of the organization's aspects is deemed significant simply 
by assigning a significance value that is based on environmental and business conditions. 

The detailed characteristics of the assessment process and the various assessment tools will 
not be described here, since it is not within the scope of this paper. This is described in 
another publication [26]. 

J ö nkö  pi  ng  U  NorrbottenNästerbotten 

Fig. 4. Assessment criteria used by the case organizations. The criteria originate from 23 organizations from  
Jönköping  and 17 organizations from  Norrbotten  and  Västerbotten.  

4.4. Establishment and deployment of environmental goals 

ISO 14001 is stricter in its specifications on the goal and programme establishment process 
than on identification and assessment of aspects. According to the standard, objectives, targets 
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and programmes must be established and maintained for relevant functions and levels in the 
organization [2]. Since these three levels in the policy deployment process must be followed, 
organizations are sometimes forced to design this process in a way they are not comfortable 
with or that is not suitable for their type of organization. Most of the case organizations have 
structured their deployment process according to the three levels; therefore, this structure will 
also be used in the review below. ISO 14001 also contains specifications regarding which 
factors should form the basis for the environmental objectives. These factors include: legal 
and other requirements, significant environmental aspects, technological options, fmancial, 
operational and business requirements, and the views of interested parties [2]. These factors 
are considered, but the organizations usually consider some of their own. Fig. 6 shows the 
factors used. 

4.4.1. Environmental objectives 
An environmental objective is defined in ISO 14001 as an "overall environmental goal 

arising from the environmental policy that an organization sets itself to achieve, and which is 
quantified where practicable" [2]. This definition is more or less shared by the case 
organizations. 

Environmental objectives are, for the most part, general in their nature. Their focus and 
formulation closely follows the environmental policy. In some cases, organizations have just 
taken commitments from their policy document, restructured them in a new document, and 
called them environmental objectives. Objectives are seldom quantified and are mostly 
focused on the whole organization. The responsibility for achieving the objectives is seldom 
stated. When it is not, it is probably understood that the CEO or the site manager is 
responsible. In cases where the responsibility is stated, the CEO, site manager, or the 
environmental manager is the responsible party. The case organizations are vague on the time 
horizon for their objectives, though it is reasonable to assume that their probable intention is 
for the objectives to be valid for a period of three to five years. The objectives are reviewed at 
least once a year, often in the management review at the end of the year, and it is here the 
objectives are re-established or cancelled. The establishment of objectives follows the 
assessment of environmental aspects closely. If new significant aspects are found, new 
objectives are also established. The findings above are illustrated by the following examples. 

Organization  n:  
Environmental objectives for Organization  n  established at the management review 1999 
are: 

• To keep environmental awareness at a high level for all employees 
• To reduce Organization  n  's total environmental impact 
• To reduce the amount of waste to land filling 

Organization  x:  
Environmental objectives: 

• Emissions of solvent MEK from rotating vvx-production shall be reduced during 
2000 and an alternative method shall be developed by December 2001 

• Stop using  freons  according to regulatory demands 
• Reduce waste for destruction 
• Reduce waste for land filling 

Organization  x  is also a good example of how different levels in the policy deployment chain 
are mixed together. The first objective is very distinct compared to the other three. A mixing 
of this kind is common among the case organizations. 
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Even though most organizations prefer to establish their objectives in a general format, 
some organizations use much more distinct objectives when it comes to factors such as 
quantifiable/non-quantifiable and time horizon. Organization  f and  Organization w are good 
examples of this. 

Organization f: 
Environmental objectives: 

• By 1999, the company shall have reduced the amount of waste in relation to raw 
material by least 10% per year compared to year 1996 

• By 1999, the company shall have reduced the specific energy consumption by at 
least 6% compared to1997 

• During 1999, the company shall reduce the number of transports per invoiced 
MSEK 1 by 5% (meaning that the number of transports cannot exceed 28.57 per 
MSEK) 

Organization w: 
Environmental objectives: 
• Ethanol 

- 	By 2005, an average yearly reduction, summed for both factories, of 7% per year, 
counted as emitted ethanol per tonne plastic film produced 

• Ozone 
By 2003, technology will be installed to reduce the yearly emission to a maximum 
of 50% of the 1999 level 

- In connection with the yearly review of noise levels, establish and implement a 
plan of action to reach a secured margin below what is specified in the regulatory 
permit 

In the case of both Organization  f and  Organization w, the objectives are well quantifiable, 
measurable and limited in time. Organization w is also one of the rare examples in which the 
focus of the objectives is rather long-term (3-5 years). Usually when the objectives are limited 
in time, the time horizon is only one year. 

The dominating environmental objective is a goal focusing on reduction of some kind (See 
Table 3a). This may be reduction of emissions, waste production, energy consumption or raw 
materials. Other kinds of goal areas such as training, replacement of chemicals or materials, 
control and investigation also occur, but to a much lesser extent than reduction goals. 

The areas of focus of the goals vary much more than the types of goals. The different areas 
of focus for the environmental objectives are illustrated in Fig. 5. Waste, chemicals, energy 
and emissions are the dominating areas. This is not surprising, since these areas belong to the 
traditional way of conducting environmental work, even before the existence of EMS. 
Somewhat surprising is the fact that transports are only the fifth most common area. This may 
be explained by the fact that it is harder for the organizations to influence the environmental 
impact from transports than it is to influence impact from waste and chemicals, for example. 

4.4.2 Environmental targets 
The major difference between an objective and a target is that the target should be 

applicable to parts of the organization as well as to the whole organization [2]. Third-party 
auditors are also mostly stricter in their specifications on quantifiable goals on the target level 
than on the objective level. 

Most of the case organizations are good at showing the connection between the objectives 
and the targets in their documentation. The same goes for the targets and the next level, the 

12 



_ 
2 

c- ;72 	g 	m E 	E 	g- 2 e  

T0i  

E  
fl (.)  

2 
25 
E 

0. 
05 

C
o
m

m
un

ic
at

io
n
  

30  

environmental programme The targets and the program are usually stated together in the 
same document. The time horizons for targets are in almost all cases better defined than the 
horizons for the objectives. Furthermore, it is also more common that the targets are 
quantified to a greater degree than the objectives. Even so, targets are in many cases not 
quantified. The normal time horizon for targets is one year, but horizons up to five years exist. 
The targets are most often associated with the whole organization, but some organizations 
have established targets both at the organizational level and at the departmental level. Some of 
the larger organizations have deployed all their objectives into targets at a lower 
organizational level. 

Table 3a 
Goal types on the environmental objective level. The results originate from 18 organizations from  Jönköping  and 10 
organizations from  Norrbotten  and  Västerbotten.  
Goal type 	 Jönköping  (%) 	Norrbotten/  
(obj. level) 	 Västerbotten  (%) 
Reduction 	 63.8 	 73.0 
Training 	 10.0 	 6.3 
Replacement 	 7.5 	 7.9 
Control 	 5.0 	 9.5 
Investigation 	 6.3 	 3.2 
Other 	 7.5 	 0 

Table 3b 
Goal types on the environmental target level. The results originate from 15 organizations from  Jönköping  and 10 
organizations from  Norrbotten  and  Västerbotten.  
Goal type 	 Jönköping  (%) 	Norrbotten/  
(target level) 	 Västerbotten  (%)  
Reduction 	 40.8 	 62.2 
Investigation 	 19.0 	 4.4 
Replacement 	 13.6 	 8.9 
Control 	 8.2 	 11.1 
Training 	 12.2 	 2.2 
Other 	 6.1 	 11.1 

C Jönköping • NorrbottenNästerbotten 

Focus areas 

Fig. 5. Areas of focus for environmental objectives. The areas originate from 18 organizations from  Jönköping  
and 10 organizations from  Norrbotten  and  Västerbotten.  

The parties who are responsible for targets are usually well distributed throughout the 
organization. Department managers are usually responsible for targets at the department level. 
A few organizations do however state that the environmental manager is responsible for most 
of their targets. 
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Typical target-level goals are illustrated in Table 4. In organization t, the environmental 
manager seems to bear too much of the responsibility at the target level. The targets should be 
reached in one year. Two of the targets,  D  1:1 and  D  3, are quantifiable. 

Table 4 
List of environmental targets from or anisation t 
Goal name 
Dx  

Target Responsible Finished by Indicator 

D  1 
Raw material 

Compared to consumption 1999: 
D1:1 2 % reduction of plastic bags. 
D1:2 Measure paper consumption 
Target is not stated at present time. 

Environmental 
Manager 

00-12-31 No. of bags 
No. of papers 

D2 
Transports 

Complete the transport plan for group 303 by mapping out the 
transports for the representatives.  

CEO 00-12-31 

D  3 
Travel 

The number of km per participant must not increase during the year 
in connection to gatherings of the organization. 

Environmental 
Manager 

00-12-31 No. of km per 
participant  

D  4 
Destruction 

Follow the costs of drug waste (AUP). 
Map out the use of test packages. 

Document owner 00-12-31 Cost 

D5 
Energy 

Affect the energy consumption by following the checklist energy. 
The consumption of electricity is measured on the sites that have an 
electricity meter. 

Environmental 
Manager 

00-12-31 Checklist 
KWh 

The target-level areas of focus correspond closely to the objective-level areas. This is 
expected, since the objectives form the basis for establishment of the targets. As on the 
objective level, the dominating environmental target is a goal focusing on reduction. See 
Table 3b. The percentage of the goals related to reduction of some kind is however lower. The 
investigation type of goal has increases as well as some of the other types compared to the 
objective level. It seems as if the organizations are sometimes not sure of how they should 
reduce an environmental aspect, and they therefore start working towards fulfilling their 
objectives by working on investigations, measures for increased control, training of staff, etc. 

4.4.3 Environmental programmes 
To support the work of reaching objectives and targets, the case organizations have 

established environmental programmes containing recourses, time horizons and 
responsibilities according to specifications in Section 4.3.4 Environmental management 
programme(s) in ISO 14001. Some confusion seems to exist regarding this section in ISO 
14001. Most organizations regard environmental improvement projects as they would any 
other improvement projects, and since they are not used to the formulation in the header they 
sometimes get somewhat confused. 

The environmental programmes are mostly stand-alone documents that clearly show the 
connection with the targets. However, several case organizations do not have a separate 
programme level. Means to reach the targets are instead included in the target document. 
Others, mostly larger organizations, do not have one single document describing their 
programme. Each function or department has its own programme In these organizations, a 
back check is missing. The expected results from means in all the different programmes are 
not added up and verified to see if they suffice to reach the relevant targets. 

4.5. Employee involvement 

In the literature, employee awareness and commitment to environmental issues is 
mentioned as an important factor for EMS success [3, 24, 251. This could be reached through 
employee involvement in the policy deployment process as well as in other parts of the 
management system. In an EMS it would probably be preferable to involve employees in the 
deployment process as soon as possible, in the process of identification and assessment of 
aspects. Some of the case organizations involve a great number of employees at an early 
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stage, in the identification and assessment of aspects, but most do not introduce employee 
participation at all in this process. 

Fig. 6a and 6b illustrate the fraction of employees involved in the identification process in 
relation to the size of the company. A simple regression analysis shows that there is a 
statistically significant relationship between the percentage of employee involved in the 
identification process and the size of the organization at the 95% confidence level. The 
correlation coefficients are —0.53 and —0.49 for the counties of Norrbotten/Västerbotten and  
Jönköping,  respectively. The magnitude of the correlation coefficients indicates a moderately 
strong relationship between the variables. Fig. 6 shows that smaller organizations are better 
then larger ones at involving employees in the identification process.  
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Fig. 6a. Relation between percentage involved employees in the identification process and organization size for  
Norrbotten  and  Västerbotten.  The graph data originate from 14 organizations from  Norrbotten  and  Västerbotten.  
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Fig. 6b. Relation between percentage involved employees in the identification process and organization size for  
Jönköping.  The graph data originate from 19 organizations from  Jönköping.  

A regression analysis for the assessment process that is similar to the analysis for the 
identification process shows that there is no statistically significant relationship between the 
percentage of employee involved in the assessment process and the size of the organization at 
the 90% confidence level. The correlation coefficients are —0.37 and —0.13 for 
Norrbotten/Västerbotten and  Jönköping,  respectively, indicating a relatively weak relationship 
between the variables. For the assessment process, the size of the organization does not seem 
to affect the degree of employee involvement. 
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Even if employee involvement is seldom used in the identification and assessment of 
aspects, it is even less common further down the deployment chain. Objectives and targets are 
usually suggested by the environmental manager alone or by a small group of people from 
different departments and levels in the organization. The objectives and targets are presented 
to the management, and after possible corrections, the objectives and targets are established. 
Management very seldom changes the suggested objectives and targets before establishment. 

The establishment of goals in Organization  l is  a rare exception from the process described 
above. Their process is similar to the one described above, but this organization also lets the 
departments establish their own targets and programmes. The departments are expected to 
contribute to objectives and targets at the organizational level, but they also have the 
possibility to go even further on their own. These goals and programmes are documented 
separately in the central goal document. The departments that establish additional goals get no 
extra funding. 

It is concluded that few organizations use employee participation in their policy 
deployment processes. It is also important to investigate whether employees, management and 
other stakeholders get the opportunity to react to significant aspects, objectives, targets and 
programmes before and after they are established. The environmental communication was 
therefore examined in the case organizations. Table 5 shows an overview of this 
communication. All case organizations communicate their environmental goals to the 
employees. Most of them also inform their employees of the significant environmental 
aspects. It is interesting to note that only 65% of the organizations in the 
Norrbotten/Västerbotten area communicate their aspects to the employees. The number is 
greater for  Jönköping.  The difference is not easy to explain and is probably due to chance, 
since the populations are rather small. 

The most common way to communicate both aspects and goals is via bulletin boards. This 
information should be followed by verbal information in department meetings and 
organization-wide meetings. In most organizations, employees therefore have the opportunity 
to discuss the choice of aspects and goals with the informer. The informer is usually the 
department manager, or in some cases the environmental manager. Almost all organizations 
use more than one way of communicating, which will probably increase awareness among 
employees. 

With few exceptions, aspects and goals are always communicated to management. 
Management is usually informed verbally at regular meetings and during the management 
review. This comes as no surprise, since older aspects and goals are often reviewed at the 
management review. At the same time, it is appropriate to look at suggestions for new aspects 
and goals. 

None of the case organizations work together with stakeholders when they establish their 
aspects and goals. Some do however inform stakeholders afterwards. Organizations with an 
EMAS registration use their annual environmental report in external communications. ISO 
14001 organizations do not have to communicate externally, according to the specifications in 
ISO 14001, but they usually do anyway, either providing information voluntarily, through an 
environmental report, a financial report, via a website, an information leaflet, personal 
contacts, etc, or upon request. 
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Table 5 
Communication of significant environmental aspects and environmental goals to employees, management and 
stakeholders. The results originate from 23 organizations from  Jönköping  and 17 organizations from  Norrbotten  
and  Västerbotten.  

Communication to employees 
Aspects Goals  

Jönköping  
(V.) 

Norrb./Västerb,  
(%) 

Jönköping  
(%) 

Norrb.Nästerb. 
(%) 

Communicated 91 65 100 100 
Not communicated 4 35 0 0 
Do not know 4 0 0 0 

Bulletin boards 71 64 82 71 
Verbally on department meetings 62 64 68 77 
Intranet 19 46 18 41 
Organizationwidemeetings 24 36 23 12 
Records from meetings 19 36 32 35 
Environmental annual report 24 9 23 12 
Internal magazine 19 9 18 12 
Other' 10 9 5 24 

Communication to management 
Aspects Goals  

Jönköping  
(%) 

Norrb.Nästerb.  

(%) 

Jönköping  

(%) 

Norrb.Nästerb. 

(%) 
Communicated 96 88 100 100 
Not communicated 4 12 0 0 

Management review 86 40 82 65 
Verbally on management meetings 59 40 73 59 
Records from meetings 36 27 36 12 
Environmental annual report 23 20 18 12 
Intranet 14 27 9 18 
Regulatory environmental report 18 13 0 0 
Manag.ement participation 5 13 5 12 
Other '' 23 7 14 0 

Communication to stakeholders 
Aspects Goals  

Jönköping  
(%) 

Norrb.Nästerb.  
(%) 

Jönköping  
(%) 

Norrb.Nästerb. 
(%) 

Communicated 74 71 74 88 
Not communicated 17 29 17 12 
Do not know 9 0 9 0 

Environmental annual report 35 58 47 33 
Information given when asked for 24 17 24 20 
Financial annual report 24 17 24 20 
Internet 18 17 24 27 
Information leaflet 12 17 24 7 
Personal contact 12 0 6 0 
Other' 12 17 6 20 

° Includes environmental training programs, environmental handbook, employee participation and separate document for goals 
Includes financial annual report, internal magazine and environmental handbook 
Includes visits, exhibitions, open house, publications and meetings with neighbours 

4.6. Can QPD help? 

The environmental policy deployment processes in the case organizations appear to be 
more similar to MBO than to QPD. The most important characteristics of the EPD process 
that could be further developed and improved are summarised in the following points. 

1. Most environmental policies are very general in nature, and it is often hard to see 
directly from the policy what kind of organization the policy is related to. The policy 
is mostly just a starting point for the EMS implementation and is not used within the 
organization. 
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2. Many organizations choose time horizon ad hoc for every individual goal, both on the 
objective and the target level. Goals with a long time horizon are completely missing 
in the cases organizations. In addition, the environmental policy is often so general 
that it does not provide any guidance for long-term improvements either. 

3. Many goals are not quantified, even if they very well could be in many cases. The case 
organizations are slightly better at quantifying their goals on the target level than on 
the objective level. 

4. Some smaller organizations involve larger parts of the organization in the 
identification of aspects, but later in the deployment process, it tends to be a 
management-only issue again. In larger organizations, the whole process only involves 
management and the environmental manager or environmental department. A 
"catchball" process according to QPD does not exist in any of the case organizations. 

At least for Points 2, 3 and 4, QPD could be used as basis for improvement. 
Eureka and Ryan's advice on time horizons for long- and medium-term goals could be 

followed in the EPD process too [9]. It may even be more advantageous to use a 10-year time 
horizon on environmental goals than quality related goals, since environmental issues are 
often connected to benefits in the long run and not to short-term profits. Many environmental 
aspects, for example, energy and water consumptions, emissions and waste production, are 
very well suited to be dealt with in long-range improvement plans. 

In QPD, it is taken for granted that all goals are quantified. QPD follows the frequently 
stated expression that "what cannot be measured cannot be managed". Environmental goals 
are no exception. It is true that it is sometimes hard to find suitable measures for many 
environmental goals, but if one cannot measure progress, it is hard to know if and when the 
goal is reached. It is better to allocate resources to finding metrics and measuring progress for 
a few goals than to work with many fuzzy and unclear goals. 

In QPD, an annual policy containing both goals and the means to reach the goals is 
deployed through the whole organization. In the case organizations, it is usually the means 
that are deployed and the goals are set for the whole organization or parts of it by 
management. If middle managers and line personnel are to be more committed to and aware 
of the importance of the goals, they should be given the opportunity to participate in the 
process for establishment of goals and not just the means. For example, if an organization is 
committed to reducing its energy consumption, management should go through a "catchball" 
process with middle managers to establish how much each part of the organization could 
contribute to the total reduction. It should not be assumed that all parts could contribute with 
the same magnitude of reduction. Management adds up reduction suggestions from all over 
the organization and a total reduction number is reached. If management still feels that the 
reduction could be even greater, this message is communicated down the line. New 
suggestions are added up and the process continues until consensus is reached throughout the 
organization. The environmental manager or environmental department should be available 
for expert advice during the whole process but should not be responsible for the process itself 
or the outcome of the process. The introduction of a "catchball" process probably results in 
greater consumption of time and resources. On the other hand, it increases awareness and 
efficiency to such a degree that the effort is probably justified. 

5. Conclusions 

The EPD processes in the case organizations are strictly controlled by specifications in ISO 
14001 and/or EMAS. All organizations follow the specifications, even though it is in some 
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cases obvious that they do not need all the policy-deployment process levels specified by the 
standards. Some organizations, especially smaller ones, therefore have a more complex 
process then they really need. Few organizations have adopted the specifications to better suit 
local conditions. It is not known whether it is the organizations' own choice or if they have 
been forced by third-party auditors to strictly follow standard specifications. Organizations 
probably achieve a more effective EPD process if they focus more on a process characterised 
by long- and medium-term goals and annual plans and "catchball-type" communication 
according to QPD, and not so much on ISO 14001's specifications on objectives, targets and 
programmes. It would therefore be desirable that third-party auditors could focus more on the 
ability of the EPD process to contribute to continual improvement than on how the EPD 
process is constructed. 

Even though the EPD process generally has its faults, it still seems to contribute to 
continual improvement. Environmental management systems have, in most case 
organizations, only been functioning for one or two years. One may therefore suspect that the 
focus would be on goals of training, replacement of chemicals and materials or of an 
investigative character; however, most organizations work mainly with reduction-type goals. 
This provides evidence that the organizations have started a process of continual 
improvement. Many organizations must be more specific on how they define continual 
improvement. 
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Abstract 

Little has been published on the process of identification and assessment of environmental 
aspects in an environmental management system (EMS) context. The aim of this paper is to 
contribute knowledge by identifying factors of importance for the process that can be used as 
a basis when developing existing methods for identification and assessment of environmental 
aspects. The empirical base is quantitative and qualitative data from 46 ISO 14001-certified or 
EMAS-registered organizations from three counties in Sweden. Problem areas are also 
identified through a review of the concept literature in the EMS area. Six important areas 
where the identification and assessment process can be improved are identified: the definition 
of environmental aspects, the procedures for update of aspects, the aggregation of aspects, the 
exclusion of business considerations in the assessment, employee and stakeholder 
participation, and the competence levels of people involved in the process. 

Keywords: Environmental Management Systems (EMS), ISO 14001, environmental aspects, Swedish 
organizations 

1. Introduction 

In working systematically with environmental issues in Swedish companies and 
organizations the concept that is most commonly employed is that of the Environmental 
Management System (EMS). Most of the EMSs in Swedish industry are implemented 
according to the international standard ISO 14001. The implementation of an ISO 14001-
based EMS usually starts with an initial review of the present situation. The review includes 
an inventory of all environmental aspects, relevant laws and regulations and existing 
environmental procedures. The initial review forms the basis for the environmental policy, 
environmental objectives and targets and environmental management programs. The system is 
then built up by documented procedures and instructions controlling activities related to the 
most significant environmental impact. When the system is implemented, system audits are 
made to check the efficiency of the system and the management carries out a management 
review to check the system and improvements [1, 2]. 

Elements of the system in which environmental aspects are identified and significant 
aspects are determined are without a doubt the most important parts of the standard and the 
EMS, since these elements determine the shape and focus of the entire EMS [3, 4, 5]. The role 
of the significant aspects is illustrated in Fig 1. The significant aspects form the basis for 
policy and objectives. These aspects are also instrumental in determining which individuals 
that should get additional environmental training and which procedures and instruction that 
should be documented. 
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Fig. 1. The role of environmental aspects in an EMS [1, 2]. 

2. Aims of the study 

Little has been published on the process of identification and assessment of environmental 
aspects in an EMS context. Therefore, little is known about how organizations have 
interpreted the specifications in ISO 14001 and formed their process of identifying and 
assessing environmental aspects. Better knowledge about how companies and organizations 
are treating the environmental aspects of ISO 14001 is a condition for developing new and 
better methods. The general aim of this paper is to contribute some knowledge that can form 
the basis for development of better methodology. A more specific aim is to identify factors of 
importance when identifying and assessing environmental aspects within an EMS context. To 
be able to reach the goals of this study, a relatively large empirical base is needed. Empirical 
data were therefore colleted through multiple case studies. Table 1 summarises the key 
features of the case organizations. 

3. Methods 

3.1. Selection of case organizations 

The study was carried out from November 1999 to May 2000. Empirical data from a total 
of 46 organizations was collected from organizations in the counties of  Västerbotten  and  
Norrbotten  in the north of Sweden and  Jönköping  in the south. A large number of case studies 
were chosen, making it possible to also collect and analyse quantitative data. Two areas were 
chosen to make it possible to analyse geographical differences (The counties of  Västerbotten  
and  Norrbotten  are in this paper treated as one area). The organizations were selected 
according to two major criteria. First, the organizations should be located in  Norrbotten, 
Västerbotten  or  Jönköping.  Secondly, the organizations should have implemented an EMS 
according to the requirements in ISO 14001 and/or EMAS by November 1999. Two Internet-
based registers containing certified/registered organizations in Sweden were original sources 
[6, 7]. The two criteria were applied to the registers, resulting in a total of 60 relevant 
organizations. 14 organizations were unable to participate, while eight agreed to answer a 



questionnaire but did not have time for a visit. 

Table 1 
Characteristics of the case organizations (leuro-USD 0.91; August 29, 2001) 
Case Code Line of business No. of Annual EMS basis 

NACE emp. turnover 
106"Euros 

Norrbotten/Västerbotten 
a 27 Manufacture of basic metals 350 65.2 ISO 14001  
b  24 Manufacture of chemicals and chemical products 32 9.0 ISO 14001 

60 Land transport/ transport via pipelines  
c  14 Other mining and quarrying 50 0.1 ISO 14001 

26 Manufacture of other non-metallic mineral products  
d  22 Publishing, printing and reproduction of recorded media 32 3.9 ISO 14001  
e  20 Manufacture of wood and of products of wood and cork, except 

furniture/manufacture of articles of straw and plaiting mater 
85 -- ISO 14001/EMAS 

f 28 Manufacture of fabricated metal products, except machinery and equipment 95 2.3 ISO 14001/EMAS 
36 Manufacture of furniture/ manufacturing n.e.c. 

O 21 Manufacture of pulp, paper and paper products 470 134.8 ISO 14001/EMAS 
24 Manufacture of chemicals and chemical products  

h  40 Electricity, gas, steam and hot water supply 102 343.5 EMAS 
37 Recycling 90 -- ISO 14001  

j  34 Manufacture of motor vehicles, trailers and  semi-trailers  2200 -- ISO 14001  
k  20 Manufacture of wood and of products of wood and cork, except furniture/ 

manufacture of articles of straw and plaiting mater 
200 -- ISO 14001 

1 34 Manufacture of motor vehicles, trailers and  semi-trailers  640 81.7 ISO 14001 
m 28 Manufacture of fabricated metal products, except machinery and equipment 58 7.7 ISO 14001 

51 Wholesale trade and commission trade, except of motor vehicles and motorcycles  
Jönköping 

n  21 Manufacture of pulp, paper and paper products 100 12.5 ISO 14001/EMAS 
25 Manufacture of rubber and plastic products 

o 31 Manufacture of electrical machinery and apparatus n.e.c. 250 13.1 ISO 14001  

P  36 Manufacture of furniture/manufacturing n.e.c. 250 6.6 ISO 14001  

cl  27 Manufacture of basic metals 43 10.4 ISO 14001/EMAS 
r 34 Manufacture of motor vehicles, trailers and  semi-trailers  170 1.5 ISO 14001 

29 Manufacture of machinery and equipment n.e.c. 
s 28 Manufacture of fabricated metal products, except machinery and equipment 93 8.6 ISO 14001 
t 24 Manufacture of chemicals and chemical products 350 96.6 EMAS 
u 33 Manufacture of medical, precision and optical instruments, watches and clocks 120 -- ISO 14001 
v 27 Manufacture of basic metals 1500 238.3 ISO 14001 

28 Manufacture of fabricated metal products, except machinery and equipment 
74 Other business activities 

w 25 Manufacture of rubber and plastic products 400 106.7 ISO 14001  
x  31 Manufacture of electrical machinery and apparatus n.e.c. 650 74.6 ISO 14001/EMAS  

y  60 Land transport/ transport via pipelines 175 15.8 ISO 14001 
63 Supporting and auxiliary transport activities/ activities of travel agencies 

z 28 Manufacture of fabricated metal products, except machinery and equipment 72 -- ISO 14001 
aa 28 Manufacture of fabricated metal products, except machinery and equipment 170 22.4 ISO 14001 
bb 63 Supporting and auxiliary transport activities/activities of travel agencies 211 -- ISO 14001 
cc 31 Manufacture of electrical machinery and apparatus n.e.c. 380 68.8 ISO 14001/EMAS 
dd 70 Real estate activities 40 13.7 ISO 14001  
er  51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 12 1.9 ISO 14001 
if 29 Manufacture of machinery and equipment n.e.c. 550 -- ISO 14001 

28 Manufacture of fabricated metal products, except machinery and equipment 
51 Wholesale trade and commission trade, except of motor vehicles and motorcycles  

gg  20 Manufacture of wood and of products of wood and cork, except 
fumiture/manufacture of articles of straw and plaiting mater 

33 11.0 ISO 14001 

51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 
hit 20 Manufacture of wood and of products of wood and cork, except furniture/ 

manufacture of articles of straw and plaiting mater 
70 19.6 ISO 14001 

ii 29 Manufacture of machinery and equipment n.e.c. 175 15.8 ISO 14001 
ij 34 Manufacture of motor vehicles, trailers and  semi-trailers  230 21.4 ISO 14001 
kk 51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 20 5.4 ISO 14001 
11 28 Manufacture of fabricated metal products, except machinery and equipment 65 7.0 ISO 14001 

3.2. Research design 

The aim of this paper is to contribute information so that new theories can be built, rather 
than to test existing theory. According to Jensen (1995), a qualitative research approach is 
suitable in this case [8]. Jensen's suggestion is followed in this paper, but the qualitative 
approach is complemented with quantitative data when possible. 



The qualitative data was obtained mainly through interviews and studies of documentation. 
On-site observations were also used, but mainly to get an understanding of the nature of the 
activities and their environmental aspects. The on-site observations were also used for 
establishing a good relationship with the respondent. It is necessary for the respondent to 
completely trust the interviewer, since this will facilitate the release of internal documents for 
later studies. In all cases studied, the environmental manager was the respondent. The 
environmental manager is the obvious choice in this case, since he is usually responsible for 
the identification and assessment of environmental aspects. The interviews were carried out as 
open interviews, but the interviewing process could not be regarded as in-depth interviewing, 
since the respondents mainly described existing facts about the EMS and the environmental 
aspects. Standardised interview schemes were used, but the managers also got the opportunity 
to speak freely about how they experienced working with environmental aspects. 

In addition to the qualitative data, quantitative data was also collected from the case 
organizations. Since a qualitative research approach was prioritised, the organizations were 
not randomly selected. One should therefore be careful to generalize from the results in this 
paper. Simple regression analysis was used to analyse some of the quantitative data. 

3.3. Validity and reliability 

The research design in this study has been chosen to make the construct, internal and 
external validity as high as possible. Recommendations by Yin (1994) are followed [9]. 
According to Yin, construct validity is increased by the use of multiple sources of data. The 
data in this study was therefore collected through interviews, literature reviews, 
documentation studies and on-site observations. To ensure the internal validity, a so-called 
method triangulation approach was used, making it possible to compare different sources with 
each other [101 The requirements for external validity were fulfilled through comparison of 
the findings from the 46 different case organizations. The collected data has also been 
compared to relevant sections in the concept literature. 

The gathering of information from several different sources increases not only the validity 
but also the reliability [11]. However, it is not possible to achieve full reliability, since the 
research process is largely influenced by the author's frame of mind. But other researchers, 
using the same research design, would most probably come up with similar results and 
conclusions. 

4. Environmental aspects in concept literature 

The specifications in ISO 14001 contain requirements that have to be fulfilled before third-
party certification can be achieved, but the methods used to meet these requirements are 
optional [1, 3]. The adopted methods for identification and assessment of environmental 
aspects can therefore differ considerably between different organizations. It is difficult for an 
organization to fully satisfy the specified requirements in the standard, since guidelines for 
how this is to be accomplished are largely missing. Organizations needing ideas for their 
evaluation process often turn to other organizations or environmental consultants for help. 
They usually also search for tips in one or several EMS guidebooks available on the market. 
These guidebooks or concept literature are often written by authors with a long history in 
environmental management, often as consultants. A small sample of the concept literature has 
been reviewed with the purpose of getting a picture of the author's views on the EMS element 
environmental aspects and to study their recommendations. 

There is agreement among the authors that environmental aspects are one of the most 
important elements in an EMS. Whitelaw (1997) even goes as far as to call it "the most 
important part of the Standard" [4]. There is also agreement that working with environmental 



aspects is somewhat confusing for the organizations and that it is one of the most problematic 
parts of the EMS implementation. The two most commonly expressed problem areas are the 
defmition and assessment of aspects. 

Many organizations have difficulty interpreting the definition of an environmental aspect 
in ISO 14001, stating that an environmental aspect is an "element of an organization's 
activities, products or services that can interact with the environment" [1, 5, 12, 13]. An 
aspect is often confused with the activity connected to the aspect. According to Woodside & 
Aurrichio (1998), it is hard to get agreement as to what constitutes an aspect versus an 
activity; thus they conclude that there is no right or wrong way to define it [13].  Brorson  and  
Larsson  (1999) take a somewhat different approach. They divide a specific environmental 
aspect into several "circumstances", where "circumstances" includes activities, operations, 
products and services that can cause environmental impact [14]. For most authors, an 
environmental aspect is connected to a direct environmental impact. Thuning (1999) has a 
somewhat different view. He divides aspects into those originating from the production 
system (direct aspects) and those originating from the management system (indirect aspects) 
[15]. According to Thuning, examples of indirect aspects might include competence, demands 
on suppliers or environmental complaints. 

Most authors suggest that the identification of aspects should be done in an environmental 
review, but they also stress the importance that organizations should not see the identification 
of aspects as a one-occasion process. However, advice on how and how often an update of the 
aspects should be done is rare. Focus lies on the initial identification, for which the advice in 
the literature is much more extensive. Some authors, for example Tibor and Feldman (1996) 
and Schoffman & Tordini (2000), suggest initial identification of aspects associated with 
regulatory and legal requirements, with the motivation that these regulations already reflect 
the most important environmental aspects [12, 16]. However, identifying aspects in areas not 
regulated is more difficult, and must be dealt with in a different way. For aspects in non-
regulated areas, some authors prefer a process-oriented approach, whereby the main processes 
in an organization are identified as a first step. When this is done, environmental aspects 
associated with each main process can be identified [12, 17]. Roberts and Robinson (1998) go 
a step further when they suggest that the main processes should first be separated into smaller 
process steps before the environmental aspects for each of the individual process steps are 
identified [18]. However, a simpler approach dominates in which authors use the formulation 
in ISO 14001 stating that the organization must establish and maintain procedures to identify 
the environmental aspects of its activities, products, and services as a point of departure [13, 
16, 19]. According to this suggestion, organizations should consider areas such as emissions 
to air, releases to water, waste management, contamination of land, etc., when they identify 
aspects directly from activities, products or services that may have an environmental impact. 

The difficulties in the assessment are due to the absence of any universal measure for 
comparative assessment of different environmental impacts [4]. Since no universal measures 
exist, this process is associated with a great deal of subjectivity [4]. Subjectivity makes the 
outcome of the process, the significant aspects, very dependent on the people conducting the 
assessment. A variety of methods are used for the assessment of aspects, since ISO 14001 
leaves the method for establishing significant aspects open for each individual organization. 
Woodside et al. (1998) suggest that available assessment methods can be divided into three 
different approaches: consideration of selected documented criteria without any weighing 
factors, consideration of selected documented criteria with weighing factor and judgement of 
environmental professionals [13]. According to Whitelaw (1997), the most widely used are a 
method based on criteria with weighing factors, where risk assessment is also considered [4]. 
Risk assessment has in this case two components: the likelihood of an incident and the gravity 
of the incident. Most authors suggest assessment criteria, even if they do not always suggest 



any direct method. The most commonly suggested criteria are: 

• The scale of the impact 
• The severity of the impact 
• The probability of occurrence 
• The permanence of impact 
• The actual or potential regulatory/legal exposure 
• The difficulty of changing the impact 
• The concerns of stakeholders 

The authors are clearly divided into two groups: the ones that only suggest environmental 
concerns when assessing the aspects and the ones that also suggest business concerns. 
Authors suggesting business concerns are probably influenced by ISO 14004, in which 
different business concerns as well as environmental concerns are suggested for the aspect 
assessment [2]. Others, not using business concerns for the assessment, are probably more 
focused on the formulation in ISO 14001, stating that, "A significant environmental aspect is 
an environmental aspect that has or can have a significant environmental impact." [1]. This 
definition makes it possible for readers to interpret the standard so that only environmental 
concerns can form the basis for determining which aspect should be regarded as significant 
environmental aspects. Whitelaw (1997) only use environmental concerns in the assessment, 
but he also adds two extra factors to the process: if an aspect is associated with legislative 
requirements or if there is a lack of information on which to make a satisfactory appraisal, the 
aspect should automatically become a significant environmental aspect [4]. 

The focus on different tools and concepts is common to all books in the review. In other 
words, the authors concentrate on how the identification and assessment of environmental 
aspects should be carried out. The question of who should do it is most often left open. 
However, it is fairly obvious that most authors think that environmental aspects are an issue 
for top management or a single representative of top management. Schoffman and Tordini 
(2000) are the clearest exception [12]. They state, "It is important not to assume that upper 
management alone can identify an organization's environmental aspects". Instead, they 
suggest that input from all levels in an organization and as many functions as possible is 
important to adequately identifying aspects. Whitelaw (1997) agrees with Schoffman & 
Tordini when he states that individuals that have been employed for many years should 
participate in the identification process, since they have collected a wealth of useful 
knowledge over the years [4]. Both Schoffman and Tordini and Whitelaw suggest the use of 
questionnaires [4, 12]. The information on who should perform the environmental aspect 
assessment is even scarcer than for the identification. Woodside et al. (1998) are the only 
authors in the review mentioning the performers of the assessment. They suggest that the 
determination of significant aspects should be based on the judgement of the Environmental 
Operations Officer and the Environmental Coordinators, with advice from other professionals, 
as needed [13]. 

5. Environmental aspects in the case organizations 

5.1. Definition of environmental aspect 

In the review of the concept literature, several authors state that many organizations have 
difficulty defining 'environmental aspect'. This was also found to be true among the case 
organizations. In fact, almost every organization seems to have its own special definition. The 
definition in ISO 14001 is sometimes used in internal documents, but it is often obvious that 
the organization has not understood the meaning of the definition in the standard. The most 



common way of defining environmental aspect is to relate it to production actlv1tles. 
Organization m is a typical example of this (See Fig. 2a). Here, the aspects are a result of one 
or several aggregated activities. Other organizations, for example Organization e, prefer to 
see their aspects as activities (See Fig. 2b). A combination ofthese two examples also exists. 

Environmental aspect 
cate2orv 

Comment Quantity Quantity Sbortage Env. Significance 

Air emissions (ShortaKe not relevant) 
Dust (from plasma cutting) Small Quantities uoder re�latorv limits <5 mg/m 
Aromatic hydrocarbons Small volume ofhazardous waste that is 601/year 

not recycled 
NO, (from hearing) Buming of oil does only occur when 20 m /year 
___ .. -· --------·-·-·------- electrici� bases hearing_ is not enou_gb ·-·-- __________ --------

Fig. 2a. Example from Organization m's register of environmental aspects. 

Prioritv 
Activitv Sillnificant Not sirmificant Direct action 

1.1 Hvdraulic construction 
1.2 Cutting 
2.1 Hydraulic construction 
2.2 Marking oftimber 
3.1 Coverin_g _________________ -·-·-·-·-·-·-· 

Fig. 2b. Example from Organization e's register of environmental aspects. 

No. Assessment Environmental aspect 

Action 
Later action 

Obiective 

impact 

2 2 

4 4 

No action 

1 2c Control of information leaflets for chemical products shows that Strive for substitution of these products 
these element are on the Chemical check list: ........ . 

2 2a Action plan for energy efficiency for the company's facilities are 
missing (electricity usage and hearing) 

Reduction with 5-10% 

2f Action plan for energy efficiency for the company's processes are Reduction with 5% 
_missing·--------------------------------------------------

Fig. 2c. Example from Organization gg' s register of environmental aspects. 

Asp. Operation Product/Service 
No. 

1 Storage keeping Round wood 

2 Wood chips 
Sawdust 

4 Bark 
5 Bark stripping Stripped rouod wood 

Loading 
6 Thawing 

Bark stripping 

Wbat can bappen from an 
environmental perspective? 
Littering, leaching, evaporation 

LitterinR, leaching, evaporation 
LitterinS?:, leachinS!;, evaporation 
Littering, leaching, evaooration 

Heating water for waste from 
striooing 
Excess process water to 
bio pond 

What is the effect? lmpact/Effect 

Contamination of grouod, Impact on flora and i 
groundwater, and recipient. fauna in the recipient I 
Emission of terpenes to air, Nutrification l 
can give odour ta neighbours ,_c_I_im_a_te_ c_h _an�,R� 'e _ __, 

Can contain salts, local 
outflow of wann water 
Bark particles and oxygen Impact an flora and 
demanding maner to bio fauna m the rec1p1ent I 
�ond --·-·-·-·-·--------- -------·----------- i 

Fig. 2d. Example from Organization g 's register of environmental aspects. 

Woodside et al. (1998) conclude that, since it is hard to get agreement as to what 
constitutes an aspect versus an activity, there is no right or wrong way to define it [13]. Many 
of the case organizations seem to agree with Woodside et al., and they do not even try to 
establish a definition of their own. It is therefore hard for an externa! viewer to see what the 
actual aspects are. Organization gg 's register of environmental aspects is a good example of 
this phenomenon (See Fig 2c). Organization gg's way of treating environmental aspects 

shows sirnilarities to the way suggested by Brorson and Larsson (1998), in which aspects are 
divided into several "circumstances" that can cause environmental impact [14]. A sirnilar 
approach is taken by Organization x. In their register, an aspect includes a complete 
description of a situation or problem with possible environmental impact. Another 
organization avoiding defining environmental aspects is Organization g. Their solution to 



document their aspects is illustrated in Fig. 2d. Organization  g  has managed not to define 
environmental aspect, but still includes everything according to the definition in ISO 14001. 
An environmental aspect can in this case be an operation, a product/service, or emissions, 
wastes and resource depletion. 

Most organizations only identify production-oriented aspects, but some exceptions exist. 
Organization  b,  t and u do not divide their aspects into direct or indirect aspects as does 
Thuning (1999), but they have identified some aspects that could be regarded as indirect [15]. 
Examples of such aspects are information and advice, portion environmentally related issues 
in training sessions, number of research projects containing environmentally related issues, 
language problems between foreign truck drivers and personnel at the goods office and out-
of-date environmental instructions. These kinds of indirect environmental aspects are more 
often found in smaller or service-oriented organizations than in industrial companies. Many of 
the industrial companies seem to be stuck in an old definition of aspect that originated at a 
time when the focus was only on compliance and control. It seems as if the smaller firms 
actually have an advantage in that they are not used to working closely with the authorities 
and it is easier for them to understand the wider definition of environmental aspect within 
EMS. 

5.2. Identification of environmental aspects 

5.2.1. Initial identification and update 
The environmental aspects are often initially identified in an environmental review. When 

the aspects are identified in the initial review, they are closely connected to the review. In 
some cases, the aspects are only documented within the initial review document and nowhere 
else in the EMS. This may be a sign that the identification is seen as a one-occasion process. 
An extract from Organization  t's  procedure regarding environmental aspects illustrates this. 

Identification of environmental aspects: 

An initial environmental review has been carried out, in which Organization  t's  activities 
with impact on the environment were identified. The relevant register of environmental 
aspects is placed in document  X  

If an external consultant does the initial review, it is even more likely that the aspects will not 
be updated in the near future, since important experience is lost to the organization when the 
consultant leaves the organization. However, most organizations have established a separate 
register for the aspects. Often, they also have a documented procedure for the identification 
process, even though these procedures tend to be mostly focused on the assessment of aspects. 
These procedures almost always contain a statement that the organization's environmental 
aspects are continually updated, but it is seldom stated how this update is organized. This 
finding corresponds well to the content in the concept literature, which seldom states how the 
aspects should be updated. 

Four different occasions are identified in the case organizations as opportunity or need for 
an up-date of the register for environmental aspects: 

• Changes or new projects inside the organization 
- Processes/methods 

Buildings and production equipment 
- Chemicals/ raw materials 
- Products 

Transports 



• External changes affecting the organization 
Laws, regulations and other demands 
New findings in environmentally related research 
Supplier's environmental impact 

• Internal and third-party environmental audits 
• Fixed occasions (e.g., before management review) 

Generally, larger organizations tend to be better at documenting their process for updating 
aspects than smaller. This is probably due to the fact that activities and processes change more 
often in a larger organization. Most larger organizations have specially documented 
procedures for environmental control and up-date of environmental aspects in new projects. 
These procedures often contain some kind of checklist to be used by the project leader or the 
person responsible for environmental issues in the project. Often, the expertise of the 
environmental manager is also brought to bear in such projects. However, only a few of the 
case organizations have a detailed procedure describing the process of identification of 
environmental aspects. This is rather surprising, considering that most organizations have a 
large number of detailed procedures covering everything from waste management to 
instruction for the management review. Major internal or external changes are not as common 
for smaller organizations, as they are for larger. Therefore, smaller organizations usually 
update their aspects once a year, usually before an annual management review. The update 
does not follow specification in any procedure and the method used is often some sort of 
brainstorming among the members of the executive committee or the environmental council. 
Even if larger organizations have procedures for continually update of aspects, it seems as if 
most changes do not affect the environmental aspects. Only 18% of the case organizations in 
the county of  Jönköping  and 13% of the case organizations in the counties of  Norrbotten  and  
Västerbotten  claim to change their register of aspects more than once a year. Once a year is 
the dominating interval for update (73% for  Jönköping  and 87% for Norrbotten/Västerbotten). 

When the organizations initially identify and update their environmental aspects they use a 
number of different sources to get information (See Table 2). 

Table 2 
Sources for identification of environmental aspects used by the case organizations. The areas originate from 21 
organizations from  Jönköping  and 16 organizations from  Norrbotten  and  Västerbotten.  
Sources 	 Jönköping  (%) 	Norrbotten/ 

Västerbotten  (%)  
Direct measurements 	 86 	 88 
External audits or reviews 	 67 	 31 
Regulatory environmental reporting 	 62 	 44 
Purchasing documents 	 57 	 56 
Inventory and production reports 	 43 	 31 
Suppliers and contractors 	 38 	 31 
Customers, consumers and other stakeholders 	 38 	 38 
Interviews and observations 	 33 	 69 
Scientific studies 	 24 	 13 
Branch organisations 	 14 	 19 
Government authorities, academic institutions, and NGOs 	14 	 13 
Documentation from training 	 14 	 6 
Other sources ° 	 24 	 19  

° Includes internal environmental audits or reviews, information on chemical products, information from group level, other organisations 
within the group, standards and financial information 

Table 2 shows that the most common information sources or information gathering techniques 
are direct measurement, external audits or reviews, regulatory environmental reporting, 
purchasing documents and interviews and observations. The organizations in the two 
geographical areas seem to use the same type of information sources or information gathering 
techniques to the same extent, with two exceptions: external audits or reviews and interviews 



and observations. The organizations in  Norrbotten  and  Västerbotten  do not use external help 
to the same extent as the organizations in  Jönköping.  This might be explained by the fact that 
the environmental consultancy firms in the north have not yet developed services in the EMS 
area as they have in the south. The organizations in  Norrbotten  and  Västerbotten  use 
employee interviews more often than organizations in  Jönköping  and therefore also involve 
their employees in the identification process more often. An explanation for this has not been 
found. 

5.2.2 Organization and structure 
When an organization identifies its environmental aspects, it has to organize and structure 

them in some way. The method differs greatly among the case organizations. The two most 
common ways to structure the aspects are the process-oriented approach, suggested by Sayre 
(1996), Schoffrnan & Tordini (2000) and Roberts & Robinson (1998), and a structure based 
on different environmental areas [12, 17, 18]. Organization  g  is a good example of an 
organization using a process-oriented approach, even if they sometimes express a process as 
equipment or a department. Some examples of processes in Organization  g,  in which 
environmental aspects are divided, are administrative work, wastewater system, bleaching, 
construction, central workshop, department of clorinedioxide and contractors. Organization 
is typical for an organization with an environmental area approach. Some of the areas in their 
register of environmental aspects are consumption and handling of chemicals, consumption 
and handling of production materials, consumption of energy and use of transports. 

Three other major approaches to structuring environmental aspects have been found among 
the case organizations; no classification at all, classification by functions or departments, and 
classification by environmental areas according to  Brorson  &  Larsson  (1998) [14]. The more 
ambitious aspect identification and structure approaches among the case organizations occur 
more often in larger industrial companies than in smaller or service-oriented organizations. 
Organization a is good example of a larger industrial company with a very serious and 
ambitious approach. In Organization a, the environmental aspect identification is based on 
mass- and energy balances for all main processes and individual process steps. The processes 
and process steps are in turn classified according to the process owners, which in this case are 
different organization functions. Organization a has also succeeded in quantifying most of its 
environmental aspects, which is another problematic area for most organization. It seems as if 
most organizations make it a priority to identify as many aspects as possible, instead of using 
resources and time to quantify the ones already identified. Even if Organization a and some 
of the other case organizations are good at quantifying their aspects, they are worse at stating 
their original sources of information and information of data quality. Lack of information 
about original sources and data quality affect the transparency of the identification process 
and make it hard for people not directly involved in the process to understand it [3]. 

5.2.3. Aggregation 
Another area, where the case organizations differ greatly is the aggregation of 

environmental aspects. For example, in the some organizations, all non-hazardous wastes are 
aggregated and later assessed as one single environmental aspect, whereas in other 
organizations, all individual types of non-hazardous waste such as paper, plastic, organic 
matter, etc. are assessed as separate aspects. Another aggregation choice an organization has 
to make is whether to assess aspects directly connected to every individual function or process 
or to add up aspects and assess the aspects on the organizational level. The latter is the most 
frequent choice among the case organizations, but it is obvious that the aspect aggregation 
issue is problematic for the organizations. Owing to the different levels of aggregation in the 
case organizations, the total numbers of environmental aspects differ greatly among the case 



organizations. Organization  gg,  for example, has only eight environmental aspects while 
Organization  g  has a total number of 286. The quality and environmental manager in 
Organization jj states that they initially chose a relatively ambitious approach with no 
aggregation of aspects at all, resulting in a very difficult assessment process. 

5.2.4. Employee participation 
The different aspect identification approaches chosen by the case organizations require 

different internal environmental networks. Usually, smaller organizations do not have internal 
environmental networks; instead, the environmental manager does much of the work himself, 
often with informal or formal support from employees throughout the organization. A 
frequently used method for identification of aspect in smaller organizations is brainstorming 
sessions involving the whole or parts of the executive committee. Larger organizations, on the 
other hand, often establish some kind of environmental network to spread the responsibility 
for the aspect identification process. Usually, the heads of each department are themselves 
responsible for identifying aspects connected to their departments, or they appoint someone 
else within the department for this task. In some cases, however, environmental managers 
assume the entire responsibility and do all the work themselves. It might be a disadvantage to 
keep the identification as a top management issue, mainly because the process provides an 
excellent opportunity for increasing the environmental awareness and competence among 
employees and middle managers. 

Employee awareness and commitment to environmental issues is often mentioned in the 
literature as an important factor for EMS success [2, 14, 20]. An increased level of 
commitment to and awareness of environmental issues could be reached through employee 
involvement in any part of the EMS, but it would probably be better to involve employees in 
the policy deployment process as soon as possible, in the process of identification and 
assessment of aspects [21]. 

Fig. 3a and 3b illustrate the fraction of employees involved in the identification process in 
relation to the size of the company. A simple regression analysis shows that there is a 
statistically significant relationship between the percentage of employees involved in the 
identification process and the size of the organization at the 95% confidence level. The 
correlation coefficients are —0.53 and —0.49 for the counties of Norrbotten/Västerbotten and  
Jönköping,  respectively. The magnitude of the correlation coefficients indicates a moderately 
strong relationship between the variables. Fig. 3 shows that smaller organizations are 
somewhat better then larger ones at involving employees in the identification process. 

5.3. Assessment of environmental aspects 

The assessment of environmental aspects is often regarded as part of the same process as 
the identification, and a new assessment is often done right after an update of the register of 
aspects. Some organizations do, however, separate the two, probably because the assessment 
process is more complicated and the assessors need a higher level of competence than the 
people involved in the identification. As with the identification, once a year is the dominating 
interval for reassessment of the aspects (86% of the case organizations in  Jönköping  and 80% 
of the case organizations in Norrbotten/Västerbotten). Not surprisingly, many of the 
environmental mangers in the case organizations state that the initial assessment was hard and 
confusing, but as they got better at working with their assessment model, it got much easier. 
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Fig. 3a. Relation between percentage involved employees in the identification process and organization size for  
Norrbotten  and  Västerbotten.  The graph data originate from 14 organizations from  Norrbotten  and  Västerbotten.  
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Fig. 3b. Relation between percentage involved employees in the identification process and organization size for  
Jönköping.  The graph data originate from 19 organizations from  Jönköping.  

5.3.1. Methods and tools for assessment 
ISO 14001 and EMAS do not make any suggestions as to how the environmental aspects 

should be assessed, only that the organization has to consider its significant aspects when 
establishing its environmental objectives and targets [1]. The form of the assessment is 
therefore up to every organization wanting to be certified or registered [3]. 

Since every organization can construct its own assessment method, the methods differ 
widely. Of all the case organizations studied, no two organizations used the exact same 
method. However, similarities between the methods existed, and it is possible to classify them 
in the following categories: 

1. No tool, but documented assessment criteria. 
2. Tool with several assessment criteria. Each criterion is assigned a value from a scale 

and the total sum is calculated. 
3. Tool with several assessment criteria. Each criterion is assigned a value from a scale, 

and the numbers are multiplied. 
4. Tool with several assessment criteria, but with different criteria depending on the type 

of environmental aspect. 



5. Tool for traditional risk assessment. 
6. Assessment based on LCA-data. 

One of the more common forms of assessment is to document assessment criteria in a 
procedure and then by some sort of brainstorming process establish significant aspects. 
Sometimes, the aspects are assigned a significance value. This assessment type is done either 
by the environmental manager alone, or more often by a small group including members of 
the executive committee. 

The most common tool for assessment is a matrix model with a number of assessment 
criteria. For every aspect, each criterion is assigned a value from a scale and the total sum is 
calculated. The aspects with the highest sum become the significant environmental aspects. A 
variation on this approach is to multiply the numbers for each criterion. The assessment 
criteria used by the case organizations are shown in Table 3. It should be noted that the 
assessment criteria in Table 3 are also from organizations that do not use a matrix type of 
assessment tool. The majority of the organizations using this type of tool have a preset 
quantified limit, which an aspect has to exceed to be considered significant. Some 
organizations also have a special element in their tool stating that aspects associated to 
regulatory specifications should always be considered significant. A preset quantified limit 
will, at least theoretically, mean that the total number of significant aspects can differ from 
year to year, and if the limit is not continually changed, the number of significant aspects will 
decrease. Some organizations have solved this problem by not setting any limit, but instead 
state that a certain number of the highest ranks aspects will be established as significant 
aspects. 

Table 3 
Assessment criteria used by the case organizations. The areas originate from 23 organizations from  Jönköping  
and 17 organizations from  Norrbotten  and  Västerbotten.  
Assessment criteria 	 Jönköping  (%) 	Norrbotten/ 

Västerbotten  (%)  
Quantities 	 96 	 82 
Extent of the environmental impact 	 96 	 59 
Seriousness of the environmental impact 	 78 	 88 
Public and neighbour attitudes 	 74 	 29 
Regulatory environmental permit 	 70 	 47 
Consequences of not fulfilling laws and regulations 	65 	 47 
Technical or organisational problems 	 61 	 24 
Employees attitude and suggestions from employees 	57 	 47 
Probability of environmental impact 	 52 	 71 
Cost for environmental impact change 	 52 	 41 
Customer attitude 	 52 	 29 
Permanence of impact or damage 	 35 	 53 
Conflicts with other activities and processes 	 30 	 12 
Other factors ' 	 39 	 59  

° Includes effects on human health, Swedish national environmental targets environmental threats defined by the Swedish EPA, emissions to 
air, emissions to water, contamination of land, recipient sensitivity, waste and emission treatment, risk for emergency, image creating 
measures, group level environmental objectives and use of finite resources 

The popularity of the matrix approach can probably be explained by the fact that it is often 
recommended by consultants and suggested by authors in the concept literature. Another 
reason might be expectations from third-party auditors. The environmental manager in 
Organization z states that he would not dare not to use some kind of quantifiable assessment 
tool, since this would be difficult to justify for a third-party auditor. However, the 
environmental manager in Organization z is satisfied with the tool and feels that it is a big 
help in the assessment process. 

Some of the other environmental managers are not so convinced of the usefulness of a 
quantifiable assessment tool. They feel that they could probably get the same results from just 
using their experience, competence and the register of environmental aspects. In other words, 



they could get the same result by using an approach similar to the first method in the 
classification list above. But in spite of their doubtfulness about the efficiency of their 
assessment tools, they feel that the tool is useful as a historic description of the assessment 
process and the thoughts and discussions associated with that process. The environmental 
managers have independently reached the same conclusion as Ken Whitelaw, who states, "it 
is important to remember that the scoring system is not absolute — it is merely a means for the 
organization to make sense of a very complex set of environmental concepts and interactions" 
[4]. 

The two last assessment methods were only used by one organization each. The assessment 
based on LCA data was not really a tool. The company had performed an LCA for one of its 
products, and from the conclusions drawn from this study, the significant aspects were 
established. Risk assessment is often recommended in the concept literature so it is somewhat 
surprising that it is not more common in the case organizations. In this case, assigned numbers 
for the criteria frequency and consequence are multiplied to get a risk factor. The aspects with 
the highest risk factor are then established as significant aspects. 

5.3.2. Environmental and business considerations 
A significant environmental aspect is, according to ISO 14001, "an environmental aspect 

that has or can have a significant environmental impact" [1]. This definition can be interpreted 
in a way that the only criterion that should be taken into consideration when assessing the 
environmental aspects is "how and to what extent the aspects affect the environment". Other 
criteria such as technological options and financial, operational and business requirements, 
and the views of interested parties should be subsequently taken into consideration when 
environmental objectives are established [1]. ISO 14004, on the other hand, suggests that both 
environmental and business concerns could be considered when evaluating the impacts 
associated with the aspects [2]. The formulations in the two standards give incitements to 
confusion as to whether business considerations should be taken into account in the 
assessment process. Confusion regarding the assessment process is in fact also found among 
the case organizations. Some organizations have a purely environment-focused assessment 
process, but most of the case organizations also take business considerations into account, 
which Table 3 indicates. 

Organization cc is one of the organizations that include business considerations in their 
assessment tool. The third-party auditors have earlier accepted the tool, but during the last 
third-party audit, Organization cc's environmental manager got the message from the auditors 
that they had to change it and exclude business consideration. Other organizations have 
received similar messages from their third-party auditors. It seems as if some auditors or audit 
firms has changed their demands on the assessment process to better fit the definition of a 
significant environmental aspect in ISO 14001. It is not known whether all third-party audit 
firms in Sweden have changed their demands on the assessment process. 

In an attempt to establish significant aspects purely from an environmental point of view 
but still considering business considerations, two of the case organizations, Organization t 
and Organization dd have constructed a three-step assessment method. First aspects are 
valuated against environmental criteria (e.g., quantities, extent of the impact, probability of 
impact, etc.) and significant aspects according to the definition in ISO 14001 are established. 
Secondly, all aspects, not only the significant ones, are valuated against external driving 
forces (e.g., customer demands, national environmental targets, media, etc.). In the last step, 
the aspects are valuated against internal driving forces (e.g., employee suggestions, costs, 
technical possibilities, etc.). The result after all three steps is a number of prioritised 
environmental aspects. It is important to note here that an organization using this approach 
gets different categories of significant aspects.  Brorson  and  Larsson  (1999) suggest this kind 



of approach, and according to their model, a significant aspect could have low, medium or 
high priority [14]. It is the significant aspects with the highest priority that are first taken into 
account when establishing environmental objectives. A risk with this kind of approach is that 
some significant environmental aspects might not be considered priorities. However, this has 
not happened in either Organization t or Organization dd. 

It might be argued that it does not matter if business criteria are considered before or after 
the establishment of significant environmental aspects, since business criteria still have to be 
taken into account before the establishment of environmental objectives. But it is important to 
show stakeholders that the organization is aware of its significant environmental impacts. 
Even if the organization does not have the possibility to establish objectives for all aspects 
with a significant impact, the organization must document its  intensions  to reduce the impact 
associated with the aspects not included in the objectives at a later date. The awareness of 
significant environmental impact is a condition for making the EMS, the management, and the 
whole organization credible in the eyes of stakeholders as customers, the public, media, 
neighbours and other interested parties [3]. 

5.3.3. Employee participation 
Since most organizations see the identification and assessment of environmental aspects as 

one process, they usually also use the same internal organizational network for the assessment 
as for the identification. However, some of the organizations tend to make the assessment 
more of a management issue. Top management is seldom involved early in the assessment 
process, but the significant environmental aspects are often established in the executive 
committee. The environmental managers in the case organizations state that the members of 
the executive committee hardly even change the suggestions for significant aspects. Instead, 
they tend to focus more on the goal-setting process following the assessment. 

The environmental managers who work together with assessment groups rather than doing 
the assessment themselves feel that this is working well. Some of these environmental 
managers state that they feel that they have not really sufficiently experienced or qualified to 
make the assessment on their own. A statement of this kind is understandable, since only a 
few of the environmental managers have a university degree in an environmental management 
related field or experience of environmental work. Not surprisingly, these few managers are 
found in larger industrial organizations controlled by regulatory specifications. When the 
environmental mangers involve more people in the process, they increase and broaden the 
competence and experience and more people can give their view of what they feel is 
important. Since the assessment of environmental aspects is a subjective process, it is 
probably a good idea to involve as many people in the organization as practically possible. 

A regression analysis for the assessment process that is similar to the analysis for the 
identification process shows that there is no statistically significant relationship between the 
percentage of employees involved in the assessment process and the size of the organization 
at the 90% confidence level. The correlation coefficients are —0.37 and —0.13 for 
Norrbotten/Västerbotten and  Jönköping,  respectively, indicating a relatively weak relationship 
between the variables. For the assessment process, the size of the organization does not seem 
to affect the degree of employee involvement. 

5.4. Communication of environmental aspects 

To see if employees, management and stakeholders get the opportunity to react to the 
choice of significant environmental aspects, the communication of significant aspects was 
examined in the case organizations. Table 4 shows an overview of this communication. Most 
of the case organizations inform their employees of the significant environmental aspects. It is 
interesting to note that only 65% of the organizations in the Norrbotten/Västerbotten area 



communicate their aspects to the employees. The number is greater for  Jönköping.  The 
difference is not easy to explain and is probably due to chance, since the populations are 
rather small. 

Table 4 
Communication of significant environmental aspects to employees, management and stakeholders. The results 
originate from 23 organizations from  Jönköping  and 17 organizations from  Norrbotten  and  Västerbotten.  

Communication to employees 	 Communication to management 	 Communication to stakeholders  
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%
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Communicated 91 65 Communicated 96 88 Communicated 74 71 
Not communicated 4 35 Not communicated 4 12 Not communicated 17 29 
Do not know 4 0 Do not know 9 0 

Management review 86 40 
Bulletin boards 71 64 Verbally on management 59 40 Environmental annual report 35 58 
Verbally on department 62 64 meetings Information given when asked 24 17 
meetings Records from meetings 36 27 for 
Intranet 19 46 Environmental annual report 23 20 Financial annual report 24 17 
Organization wide meetings 24 36 Intranet 14 27 Internet 18 17 
Records from meetings 19 36 Regulatory environmental report 18 13 Information leaflet 12 17 
Environmental annual report 24 9 Management participation 5 13 Personal contact 12 0 
Internal magazine 19 9 Other  b  23 7 Other 12 17 
Other 10 9 
'Includes environmental training programs, environmental handbook, employee participation and separate document for goals  
b  Includes financial annual report, internal magazine and environmental handbook 

Includes visits, exhibitions, open house, publications and meetings with neighbours 

The most common way to communicate aspects is via bulletin boards. This information is 
usually followed by verbal information at department meetings and organization-wide 
meetings. In most organizations, employees therefore have the opportunity to discuss the 
choice of aspects with the informer. The informer is usually the department manager, or in 
some cases the environmental manager. Almost all organizations use more than one way of 
communicating, which does increase awareness among employees. 

With few exceptions, significant aspects are always communicated to management. 
Management is usually informed verbally at regular meetings and during the management 
review. This comes as no surprise, since older aspects are often reviewed at the management 
review. At the same time, it is appropriate to look at suggestions for new aspects and goals. 

None of the case organizations work together with stakeholders when they establish their 
significant aspects, but approximately six out of ten of the case organizations state that they 
include stakeholder attitudes in their aspect assessment process. The methods used to identify 
stakeholder attitudes are shown in Table 5. Approximately seven out of ten of the case 
organizations inform stakeholders of the established significant aspects. Organizations with an 
EMAS registration use their annual environmental report in external communications. ISO 
14001 organizations do not have to communicate externally, according to the specifications in 
ISO 14001, but they usually do anyway, either providing information voluntarily, through an 
environmental report, a financial report, via a website, an information leaflet, personal 
contacts, etc., or upon request. 
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Table 5 
Methods used by the case organizations for identification of stakeholder attitudes. The data originate from 21 
organizations from  Jönköping  and 16 organizations from  Norrbotten  and  Västerbotten.  
Methods 	 Jönköping  (%) 	Norrbotten/ 

Västerbotten  (%)  
Stakeholder attitudes included 	 61 	 59 
Stakeholder attitudes not included 	 39 	 41 

Coverage of laws and regulations 	 64 	 70 
Direct communication with neighbours, authorities, and customers 	 57 	 70 
Information from media and other sources of publication 	 57 	 50 
Suggestions from employees 	 43 	 50 
Meetings 	 29 	 30 
Questionnaires 	 14 	 10 
Participation in interest groups connected to industry and the public 	 14 	 10 
Reviews of public reports, internal programs, and initiatives from stakeholders 	7 	 10 
Optional standards 	 7 	 10 
Exchange of electronic information 	 7 	 10 
Other methods ` 	 21 	 30  
'Includes market analysis, interviews, demands from customers, employee participation, meetings connected to environmental impact 
assessment and imranet 

6. Conclusions 

The authors of the concept literature within the EMS area warn their readers that the 
process of identification and assessment of environmental aspects is associated with 
difficulties and confusion. The findings in the case organizations strengthen these 
conclusions. Six important areas where the identification and assessment process can be 
improved are identified: the definition of environmental aspects, the procedures for update of 
aspects, the aggregation of aspects, the exclusion of business considerations in the assessment, 
employee and stakeholder participation, and the competence levels of people involved in the 
process. 

The first difficulty arises even before the identification and assessment process can begin, 
in the definition of an environmental aspect. The definition in ISO 14001 seems to create 
more confusion than it really helps. The wisest thing to do is probably to follow the advice of 
Woodside et al. (1998) and not focus so much on finding the "right" definition, but instead go 
after what feels right for the organization [13]. 

Most of the case organizations have done a good job in identifying environmental aspects 
in the initial environmental review preceding the implementation of the EMS, but the process 
is seen as too much of a one-occasion process. If the environmental aspects are to be 
continually updated, as they should be, the procedure must be clearly understood and 
documented. 

The degree of aggregation of aspects depends on what definition of environmental aspect 
the organization chose to use and the size of the organization. How an organization chose to 
aggregate its aspects is important for making the assessment controllable and effective. It is 
impossible to generally say how many aspects are right for an organization for the assessment 
process to be effective, but the number of aspect must not be so great that they cannot be 
compared with each other. Larger organizations should avoid aggregating aspects to an 
organization level. It is better if the department managers or process owners are responsible 
for identifying and assessing the aspects connected to activities under their control, in order to 
give incitements for increased environmental awareness and competence. 

It has been indicated by many of the environmental managers in the case organizations that 
they need more training and experience in the environmental area to make a qualified 
identification and assessment of aspects and to develop the EMS. Of course, this can be 
achieved through training and help from external consultants, but increased involvement by 
employees throughout the whole organization will increase the competence level and enhance 
the possibility for environmentally sound decisions. 



[5] 

The competence regarding business criteria in the assessment process is greater than 
environmental criteria in most organizations. Tough market conditions together with available 
internal competence mean that it is only natural for organizations to want to include business 
criteria in the assessment process. However, organizations with an EMS should be careful 
about how they assess their aspects. The major aim of an EMS is continual environmental 
improvements, and many stakeholders start to question the results of EMSs and what the 
organizations really mean by their significant environmental aspects. The most credible way 
for an organization to define its significant environmental aspects is probably to exclude all 
business criteria at this point. Most stakeholders will understand that an organization is not 
working with all its significant aspects directly, but they will criticize an organization that 
slips in business criteria where they do not belong. 

Finally, none of the case organizations let any stakeholders take part in the assessment 
process. This comes as no surprise, but organizations should not rule out the possibility of 
working together with representatives of neighbouring companies/parties, NGOs or 
customers. By inviting these stakeholders, an organization can improve its environmental 
image at the same as valuable competence is added to the assessment process. 
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