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ABSTRACT 

The Swedish National Rail Administration, Banverket, has the overarching sector responsibility for 
Swedish railways, including a responsibility for implementing and managing the government 
decision for an ecologically sustainable development. In support of achieving ecologically sus-
tainable development and fulfilment of the national environmental objectives and environmental 
legislation, Banverket initiated the implementation of an Environmental Management System 
(EMS) in 1998. The overall aim of this thesis is to examine the EMS applied at Banverket with 
regard to the identification and monitoring of environmental aspects at the administrative Rail-
way Regions of Banverket. The analysis is based on a qualitative approach comprising question-
naires, interviews, document analysis and participating observations. 
Areas for potential improvements are identified. A more stringent use of the EMS is needed in 
the organisation. Furthermore, a link between activity, aspect and impact when identifying envi-
ronmental aspects would improve the procedure. Like in other public organisations, the monitor-
ing of environmental aspects at Banverket is insufficient. Introducing indicators and integrating 
different Government requirements for environmental monitoring into one system, using EMS 
as a tool would make the system more effective. In the thsesis a framework is proposed for the 
identification of environmental aspects pertaining to operation and maintenance at Banverket. 
This framework has an input–output perspective and provides a clear connection between activ-
ity, aspect and impact. Furthermore, by establishing the framework on a system used mainly for 
environmental performance evaluation, a better connection between the identification and moni-
toring of aspects is created, possibly improving both processes. The framework for the identifica-
tion of environmental aspects, as proposed in the thesis, could also be modified and applied in 
other organisations.  
A major conclusion of the study is that the EMS applied at Banverket, in its present form, is not 
an effective environmental management tool for achieving ecologically sustainable development 
within the rail sector. Yet, there are potentials for developing metods or guidelines by which the 
environmental management could be facilitated.  

Key words: EMS; environmental aspect; monitoring; public organisation; Banverket

 

INTRODUCTION 

Railways are regarded as an environmentally 
friendly mode of transport, mainly due to the 
high efficiency with which energy is used. In 
discussions about how to reach sustainable 
mobility, a modal shift from road to rail 
transport is important (International Union 
of Railways, 2002). However, railways, as 
other modes of transport also do, generate 
environmental impacts, including air and 
noise pollution, and CO2 emissions. Fur-
thermore, railways act as a barrier for wildlife 
and dissect habitats, leading to isolation of 
populations (Seiler, 2003). There is today an 
increasing awareness of the environmental 
impacts from the growing transport sector. 
The debate, however, mainly concerns envi-
ronmental impacts from infrastructure con-

struction and traffic, whereas maintenance 
and operation are rather neglected (Faith-Ell, 
2005). Maintenance and operational activities, 
though, have an impact on the surrounding 
environment by, for example, contaminating 
soils, releasing toxic pollutants and generating 
noise (Skeppström, 2002; Seiler, 2003). It 
might seem like these impacts are moderate 
in comparison to those experienced during 
construction and traffic, but they are signifi-
cant when one considers that maintenance 
and operation of a railway will continue for a 
considerable period of time. In Sweden, for 
instance, railway infrastructure is estimated to 
have an economic lifetime of around 60 years 
(Swedish National Rail Administration, 
1997). The cumulative environmental im-
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pacts during the lifetime of a railway line may 
therefore be extensive.  
As a tool for greater control of its activities 
and improved environmental performance, 
the Swedish National Rail Administration, 
Banverket, initiated the implementation of an 
Environmental Management System (EMS) 
in 1998. EMS is a process whereby organisa-
tions can assess and plan actions in order to 
minimise environmental impacts and im-
prove environmental performance (Whitelaw, 
1997; Welford, 1998; Steger, 2000).  
Currently, most Swedish central Governmen-
tal authorities have adopted an EMS. The 
origin of this development was an environ-
mental policy decision taken by the Swedish 
Parliament in 1988. It emphasised that all 
state authorities have an environmental obli-
gation within their respective field of activity, 
including a responsibility to prevent new 
environmental problems and, as far as possi-
ble, solve existing ones (Swedish Environ-
mental Protection Agency, 2004b). Ten years 
later from that decision 24 authorities, includ-
ing Banverket, received a Governmental 
decision stating that they have the overarch-
ing responsibility for their own sector. The 
responsibility implies that the sector authori-
ties should, in addition to their usual obliga-
tions, support and encourage other players in 
the sector to attain national goals and eco-
logical sustainability. In essence, this is 
achieved through environmental protection, a 
sustainable supply of products and services 

and efficient use of the earth’s resources 
(Gov. Bill, 1998b; Edvardsson, 2004). As a 
tool for achieving these goals, the Swedish 
Government decided that all authorities 
should implement EMS (Swedish Govern-
ment Official Report, 1996).  
In addition to having the responsibility for 
ecological sustainability, the sector au-
thorities need to comply with the envi-
ronmental regulations in the Swedish 
Environmental Code. The Code shall be 
applied to all kinds of measures and has a 
direct link to the promotion of sustainable 
development (Swedish Code of Statues, 
1998, Ch. 2). Furthermore, the Code 
places emphasis on the operators by the 
so-called general rules of consideration, 

which comprise the precautionary princi-
ple, the polluter pays principle, the prod-
uct choice principle and the principles 
regarding resource management. In addi-
tion, operators continuously need to plan 
and control their activities in order to 
prevent environmental impacts and pro-
tect human health (Swedish Code of Stat-
ues, 1998, Ch. 26). 
In 1999, Parliament adopted 15 environ-
mental quality objectives as a guideline for 
ecological sustainability (Gov. Bill, 1998b; 
Gov. Bill, 2001). The aim of the objectives 
are to provide directions for defining 
sustainable development and to give guid-
ance for the application of the Environ-
mental Code (Edvardsson, 2004) (Fig. 1). 
To reduce the environmental impacts from 
the railway infrastructure and to follow the 
Government’s vision of an ecologically 
sound railway, the EMS applied by Banverket 
needs to be effective. Successful environ-
mental management and actual environ-
mental improvements depend on many dif-
ferent factors, such as top-management 
support as well as employee involvement and 
training (Bridgen and Helm, 2000). The most 
fundamental elements for an effective EMS 
are, however, a proper identification 
(Whitelaw, 1997; Zobel and Burman, 2004)  
and follow-up of the environmental aspects 
(Wathey and O'Reilly, 2000).  

Fig. 1. The environmental quality objec-
tives describe the quality and condition 
of the Swedish environment that would 
be sustainable in the long term. The 
objectives should be fulfilled within one 
generation, i.e. before 2020. 
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The environmental aspect is the foundation 
of an EMS, defined in the international EMS 
standard, ISO 14001, as an “element of an 
organisation’s activities, products or services 
that can interact with the environment” 
(International Standard Organisation, 1996: 
8). Identifying aspects is essential as all other 
elements within the system are linked to this 
concept (Whitelaw, 1997).  Follow-up of the 
environmental aspects confirm environ-
mental improvements and facilitates the 
communication of progress. There is, how-
ever, no recommendation for how to per-
form the identification step (Zobel, 2001), 
and there is a lack of practical tools for fol-
low-up (Swedish Environmental Protection 
Agency, 2004a). In practice, guidelines for the 
identification and follow-up have been 
mainly developed within the private manu-
facturing sector. Greater knowledge on the 
function of EMS within the public sector is a 
prerequisite for improving the EMS and in 
developing a system that is successful in 
achieving ecological sustainability. 

OBJECTIVES AND DELIMITATIONS 

The overall objective of this thesis is to ana-
lyse the EMS applied at Banverket, with 
regard to the identification and follow-up of 
environmental aspects of rail operation and 
maintenance. Specific aims are: 

i. to analyse the methodology for the 
identification of environmental as-
pects;  

ii. to develop a procedure for the identi-
fication of environmental aspects;  

iii. to evaluate the methods used for en-
vironmental performance evaluation; 
and 

iv. to place Banverket’s EMS in an inter-
national context. 

The thesis is part of a research project with 
the overall aim to increase the knowledge of 
environmental impacts of rail operation and 
maintenance and to contribute to the im-
provement of Banverket’s environmental 
management. Focus of the study is on the 
administrative Railway Regions of Banverket 
and the study does only consider the natural 
environment. 

METHODS 

Investigating the application of EMS in a 
large public organisation in Sweden was the 
main focus of the study. The objective mainly 
involves pre-understanding of the problem 
and to answer the questions how? and why? In 
order to explore these questions, an open 
study design, comprising a qualitative ap-
proach, was applied in order to discover 
concepts and relationships in data (cf. Strauss 
and Corbin, 1996). Through using a qualita-
tive approach a deeper understanding and 
more differentiated picture could be ob-
tained.  
The process of gathering data involved a 
literature review, interviews, participating 
observations and questionnaires. An over-
view of the study design is presented in  
Fig. 2.  

Literature review 

A literature review was performed in order to 
gain an increased understanding of EMS. The 
focus of the review was to highlight strengths 
and weaknesses of EMS, especially those 
pertaining to the identification and follow-up 
of environmental performance. In addition, 
activities of rail operation and maintenance 
were considered by surveying internal docu-
mentation of procedures. Environmental 
regulations and legislation related to Ban-
verket’s activities were also reviewed. 

Interviews 

A large proportion of the data was obtained 
through unstructured, open-ended interviews 
(cf. Fontana and Frey, 2000). Unstructured 
interviews were used as they do not impose 
any prior limits on the investigation; they are 
thus useful for gaining a pre-understanding 
of a problem. The aim of the interviews was 
to obtain a better understanding of the envi-
ronmental impacts pertaining to rail opera-
tion and maintenance, as well as the structure 
and application of Banverket’s EMS. The 
interviews were combined with participatory 
observations, conducted from May 2003 to 
February 2005. 
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The interviews focused on the following 
themes: 
 

i. Actions performed within operation 
and maintenance at Banverket, giving 
rise to environmental impacts; 

ii. Implementation of EMS at Ban-
verket’s Railway Regions; 

iii. Methods and current practice for the 
identification of environmental as-
pects; 

iv. Main problems encountered with the 
identification of environmental as-
pects; and 

v. Use and function of the current fol-
low-up system at Banverket. 

Interviews were undertaken at both the Head 
Office of Banverket and with employees at 
the Railway Regions. The first theme, explor-
ing the operation and maintenance activities, 
was elucidated by interviews carried out 
during 2003 with employees from the Infra-
structure Area Section at the Central Railway 
Region. Themes ii-v were explored through 
dialogues with the Regional environmental 
coordinators, who had the overall responsi-
bility for the EMS. Three key individuals at 
the Head Office were also consulted in order 
to obtain top-management representation. 
Furthermore, contact was made with Ban-
verket’s contact person at the Ministry of 

Industry, Employment and Communications, 
in order to gain a deeper understanding of 
Banverket’s follow-up requirements. Notes 
were taken during all interviews.  
An ad hoc meaning generation approach (cf. 
Kvale, 1997) was used for the data analysis. 
In this approach, separate techniques are 
included and used in combinations. Interview 
notes were reviewed noting patterns and 
themes. The data was subsequently coded 
into classes when applicable and was analysed 
further in a theoretical context. 

Participating observation 

Participating observations (Holme and Sol-
vang, 1996) were conducted with the purpose 
of gaining a broader understanding of the 
Railway Region’s work and responsibilities, as 
well as the function and application of the 
EMS. Another reason for performing the 
observations was to supplement and confirm 
the results of the interviews.  
The observations involved participating at 
the internal meetings of the Infrastructure 
Area Section at the Central Railway Region 
and studying their actions involving opera-
tion and maintenance. By carrying out these 
observations, the aim was to gain an under-
standing of the activities performed. Activi-
ties observed comprised inspections of the 
rail superstructure and included the examina-
tion of rail, sleepers and ballast. Furthermore, 

Fig. 2. Study design. 
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activities involving the replacement of rails, 
tamping of ballast, chemical control of un-
dergrowth, and painting of bridges were 
observed.  
In addition, observations were conducted 
through attending environmental audits at 
the Central and the Southern Regions, as well 
as by attending several of the Railway Re-
gions’ internal meetings dealing with the 
development and operation of the EMS. 
Notes were taken during all the observations. 

Questionnaires 

Two questionnaire surveys were conducted, 
made up by both quantitative and qualitative 
questions (cf. Trost, 1994; Merriam, 1998). 
The first questionnaire explored environ-
mental management measures performed in 
rail administrations in other countries with 
similar commissions as Banverket. The objec-
tive was to collect input to Banverket’s over-
all environmental management, with special 
focus on follow-up. Included in the ques-
tionnaire were questions concerning the 
adoption of an EMS, certification according 
to a standard, presence and content of a 
follow-up system, presence of environmental 
objectives or indicators, as well as the time 
needed to implement such measures. Ques-
tionnaires were directed to the selected or-
ganisations, and not to specific people in 
particular posts. 
The second questionnaire was sent to every-
one employed with the task of implementing 
and developing the EMS at Banverket’s Rail-
way Regions; in total 19 people. Twelve re-
sponses were received. In this second ques-
tionnaire, the objective was to explore the 
current method used for identifying envi-
ronmental aspects and the problems and 
shortcomings related to this process. In con-
trast to the first questionnaire, the second 
was directed to specific individuals who play 
an active role in the process of identifying 
environmental aspects at Banverket.  

ENVIRONMENTAL MANAGEMENT 

SYSTEMS 

EMS originate from the 1980–1990s, when 
many companies required new management 
tools in order to follow the environmental 
requirements in the legislation. The interna-
tional EMS standard ISO 14001, developed 
in 1996, is the most widely recognised EMS 
(Woodside et al., 1998). The standard is said 
to be an outcome of the United Nations 
Conference on Environment and Develop-
ment in Rio de Janeiro in 1992 (The Earth 
Summit), where a vision for a new approach 
for business to reach sustainable develop-
ment was launched (Steger, 2000). Just re-
cently, a new version of the standard was 
presented, called ISO 14001:2004 
(International Standard Organisation, 2004).  
EMS provides organisations with a frame-
work for a systematic, non person-dependent 
and repeatable process to achieve continual 
environmental improvements (Welford, 
1998; Vorst et al., 1999; Steger, 2000). It 
involves a continual cycle of planning, im-
plementing, reviewing and improving the 
processes and actions that an organisation 
undertakes to meet its environmental goals. 
Most EMS are built on the classic "Plan, Do, 
Check, Act" cycle, presented in Fig. 3.  
Policy, planning, implementation and 
operation, checking and corrective action, 
and management review are the major 
components of an EMS (International 
Standard Organisation, 1996; Welford, 
1998). Essentially, EMS are adopted in 
order to fulfil current environmental legis-
lation and to continuously improve envi-
ronmental performance (Whitelaw, 1997). 
However, there are no specified levels for 
emissions, energy usage or resource utilisa-
tion within the system. The initial envi-
ronmental goals and the pace of the im-
provements are thus decided by the 
organisation itself (Gleckman and Krut, 
1997; Ammenberg et al., 2001).  
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Fig. 3. EMS, based on the “Plan, Do, 
Check, Act” cycle. 
 

ISO 14001 belongs to the international ISO 
14000 standard series, which also includes 
standards for Life Cycle Assessment (LCA), 
environmental labels and declarations, envi-
ronmental communication, environmental 
performance evaluation (EPE) and auditing. 
The EPE standard is called ISO 14031 and 
provides organisations with a tool for gener-
ating reliable and verifiable information to 
determine whether an organisation’s envi-
ronmental performance is meeting the crite-
ria set by management (Wathey and O'Reilly, 
2000). The standard is suitable, for example, 
when establishing indicators for the follow-
up of environmental aspects (Benett and 
James, 1998; Jasch, 2000). Various kinds of 
indicators are contained in the EPE standard, 
divided in two categories: environmental 
performance indicators (EPIs) and environ-
mental condition indicators (EPCs) 
(International Standard Organisation, 2000; 
Jasch, 2000; O'Reilly et al., 2000). Perform-
ance indicators are useful when presenting 
management efforts and information on the 
environmental performance of the organisa-
tion’s operation, while condition indicators 
provide information on the state of the sur-
rounding environment.   
In addition to environmental performance 
evaluation, ISO 14031 can be used as a 
framework for identifying environmental 
aspects, as the standard contains a framework 
for grouping and classifying the aspects 
(Piper et al., 2001; Zackrisson, 2002).   

THE CASE ORGANISATION - 
BANVERKET 

Banverket is a highly decentralised line or-
ganisation where responsibility and power is 
delegated as much as possible (Swedish Na-
tional Rail Administration, 2002). The organi-
sation is further divided into administrative 
and producing units. Administrative units are 
tasked mainly with operating the infrastruc-
ture, i.e. constructing the rail network and 
planning and procurement of operations and 
maintenance (Swedish National Rail Admini-
stration, 2004). The administrative units 
consist of the Head Office, Banverket Traffic 
and five Railway Regions.  
The five Railway Regions are comprised of 
the Northern, Central, Eastern, Western and 
Southern Railway Regions (Fig. 4). The Head 
Office coordinates, supports, and promotes 
the various Regions. Banverket Traffic is 
responsible for traffic control, while the 
Railway Regions’ main task is to manage the 
rail infrastructure and procure the work per-
formed within their Region (Swedish Na-
tional Rail Administration, 2002). 
The Head Office is responsible for the 
introduction of EMS, as well as for envi-
ronmental issues within Banverket’s sector 
responsibility. At each of the Railway Re-
gions, the environmental representatives 
are responsible for the environment in the 
daily activities performed. In addition, each 
Railway Region has an environmental 
coordinator in order to facilitate environ-
mental management (Swedish National 
Rail Administration, 2002).  
A board, appointed by the Government, 
directs the authority. The director-general is 
in charge of the activities according to the 
directives and guidelines provided by the 
board. 
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Fig. 4. The five administrative Railway 
Regions of Banverket (after Swedish Na-
tional Rail Administration, 2005) 

RESULTS AND DISCUSSION 

EMS at Banverket in comparison to rail 
administrations in other countries  

The result of the questionnaire, comprising a 
total of 16 responses from various rail ad-
ministrations, showed that the application of 
EMS differs considerably between the or-
ganisations investigated (Table 1). According 
to the findings, nine of the 16 respondents 
claim to work in line with an EMS (Paper I). 
However, the organisation structure varies 
greatly between the rail administrations, and 
EMS is often only applied in parts of the 
organisation. It is therefore difficult to sup-
port the application of EMS in rail admini-
strations in practice.  
Certification of the EMS is not very common 
in rail administrations; it is mostly the pro-
ducing units of the organisation that have a 
need for a certificate. This result corresponds 
with the situation of EMS at Banverket, 
where only the producing units are certified 

according to ISO 14001 (Paper I). A certifi-
cate is not required by Swedish Government, 
self-declaration of conformance is sufficient 
(Swedish Environmental Protection Agency, 
2004a). A certificate based on the entire 
organisation’s use of EMS is held only by the 
Slovenian rail administration (Paper I).   
According to the results, the studied rail 
administrations consider principally the same 
significant environmental aspects pertaining 
to operation and maintenance as Banverket. 
The identified aspects are related mainly to 
energy use, toxic pollutants in the infrastruc-
ture, contaminated soils and waste (Paper I).  
Furthermore, the results from the question-
naire showed that the rail administrations 
monitor the environmental performance by 
using indicators. The majority of the admini-
strations even have special indicators de-
signed for measuring operation and mainte-
nance activities and the impact on the 
environment.  
Indicators within the fields of energy use 
(electricity, petrol and diesel), waste and noise 
were those most commonly used. Interest-
ingly, the indicators seem to correspond to 
the significant environmental aspects identi-
fied by the respective rail administrations 
(Paper I). The use of indicators seems, how-
ever, not to be a direct outcome of the im-
plementation of EMS. In some administra-
tions, indicators were applied before the 
implementation of the EMS was initiated. In 
addition, the respondents’ answers did not 
reveal whether the indicators were used for 
measuring significant environmental aspects 
or for other environmental follow-up pur-
poses.  
To conclude, the international comparison of 
the use of EMS reveals that the period 1999–
2001 was a time when many environmental 
management measures were introduced in 
rail administrations, both in Sweden and 
elsewhere. Moreover, the overall trend indi-
cates an increasing use of EMS. Banverket 
initiated the implementation of EMS rather 
early compared to the other countries in the 
study, and has applied the standard ISO 
14001 for all units, even though it is only the 
producing units that have a certified EMS.
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Table 1. EMS measures taken by rail administrations.  

Count ry /Rai lway  Com-
pany  

EMS Type of EMS 
Time since 

EMS introduc-
tion 

Certifica-

tion Indicators 

Time since 
indicator 

implementa-
tion 

Austr ia  
Ö s t e r r e i c h i s c h e  B u n d e s b a h n e n  

Partl
y 

ISO 
14001/EMAS 

1 Yes No  

Denmark 
Danish State Railways 

No   No No  

Finland 
F i n n i s h  R a i l  Ad m i n i s t r a t i o n  

Yes ISO 14001 3-4 years No Yes 2-3 years 

France  
R é s e a u  F e r r é  d e  F r a n c e  

No   No No  

Ire land 
Irish Transport Company 

No   No No  

I ta ly  
Ferrovie dello Stato 

Partl
y ISO 14001 1-2 years No Yes 4-5 years 

Japan 
East Japan Railway Company 

Yes ISO 14001 > 5 years Yes Yes > 5years 

Luxembourg 
Société Nationale des Chemins de Fer 

Luxembourgeois 
No   No No  

Nether lands  
P r o R a i l  

No5   No No3  

Norway 
N o r w e g i a n  N a t i o n a l  R a i l  Ad -

m i n i s t r a t i o n  
Yes ISO 14001 4-5 years No Yes >5 years 

Portugal  
Rede Ferroviária Nacional, E.P 

No   No No  

Slovenia  
S l o v e n s k e  ž e l e z n i c e  d . d .  

Yes ISO 14001 4-5 years Yes Yes 5 years / 1-2 
years 

Spain  
R e d  N a c i o n a l  d e  l o s  F e r r o -

c a r r i l e s  E s p a ñ o l e s  

Partl
y ISO 14001 > 5 years Yes Yes 3-4 years 

Sweden 
Banverket 

Yes ISO 14001 > 5 years No4 2  

Switzer land 
Schweizerische Bundesbahnen 

Partl
y ISO 14001 1 No Yes 4-5 years 

UK 
N e t w o r k  R a i l  L i m i t e d  

Yes ISO 14001 4-5 years No No3  

USA 
Association of American Railroads 

No   No Yes >5 years 

1 No answer, 2 Do not use indicators for the environmental aspects but according to other required follow-up, 3 Use indicators but not 
explicit for impacts due to operation and maintenance, 4  The producing units are certified, 5 Started the process of  building an EMS in 
March 2004 

Banverket, a learning organisation? 

Organisational learning is mainly character-
ised by two features: (i) experience obtained 
in different parts of an organisation is made 
available to the whole organisation and (ii) 
conditions are offered to individual employ-
ees for developing new skills and knowledge 
(Söderström, 1996). In addition, organisa-
tional learning involves learning from experi-
ence, awareness of the surrounding world 
and the ability to identify and respond to 
trends (Senge, 1990). In a study of contract-
ing out road maintenance at the Swedish 

Road Administration, the learning abilities of 
the organisation were analysed (Liljegren, 
2003). It was concluded that even if greater 
freedom at the various Regions favours the 
learning capability, the overall result of the 
division into a client–contractor organisation 
had, up to that point, had a negative outcome 
on the Road Administration as a learning 
organisation. Increased differences and re-
duced exchange of information between the 
Road Regions were observed after work had 
been contracted out. 
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The organisation of Banverket has many 
similarities to that of the Swedish Road Ad-
ministration. Banverket has recently started 
contracting out maintenance work and is, 
similarly to the Road Administration, divided 
into administrative and producing units. In 
addition, significant differences between the 
Regions and a high level of self-dependence 
in the decentralised organisation have been 
observed at Banverket (Paper I and II). In 
order to create an environment in which 
experience gained in parts of the organisation 
is made available to the whole organisation, 
an increased exchange of information be-
tween the Railway Regions is needed. Net-
working between the Regions is presently 
inadequate and is not promoted by the over-
all management. Usually, decentralised or-
ganisations have a higher potential for adap-
tation and recognition of external change 
than centralised organisations (Duncan, 
1979). However, according to studies per-
formed by the Swedish National Audit Office 
(1993), Banverket does not make use of this 
potential, and its ability to adapt and learn by 
experience is limited.   
Could the implementation of an EMS im-
prove the organisational learning at Ban-
verket? The overall aim of EMS are continu-
ous environmental improvements in 
agreement with organisational learning. 
However, the implementation of an EMS per 
se does not make Banverket a learning or-
ganisation. It could, however, contribute to 
the overall learning in the environmental 
management organisation (Burström von 
Malmborg, 2002). In order to improve learn-
ing by experience and create a more efficient 
EMS, Banverket needs to improve the trans-
fer of information between the Railway Re-
gions. A common problem with decentralised 
organisations is a lack of formal mechanisms 
to coordinate and resolve increased needs for 
information, thereby not being able to pro-
vide integration and coordination among the 
divisions (Duncan, 1979). The problem of 
coordinating the Railway Regions of Ban-
verket is outside the scope of this thesis. 
However, each Region within Banverket 
today has its own EMS, i.e. they have differ-
ent processes for the identification of envi-

ronmental aspects, assessment of significant 
environmental aspects, and methods for 
follow-up (Paper I and II). The differences 
between the Railway Regions and the limited 
distribution of information complicate the 
coordination of the EMS at Banverket. As a 
result, the internal discussions about the 
EMS tend to be on how the different systems 
are operated and how different procedures 
work. If a uniform EMS were to be used 
within all Regions, the discussion could in-
stead focus on overall development and 
improvement of the system, increasing the 
exchange of experience.  
In conclusion, a more efficient exchange of 
information within the organisation could 
improve the learning capabilities as well as 
environmental management within Ban-
verket. 

Identification of environmental aspects 
pertaining to railway operation and main-
tenance  

When Banverket initiated the implementation 
of the EMS in 1998, the Railway Regions 
were instructed to establish the system lo-
cally, thereby avoiding a top-down manage-
ment style (Swedish National Rail Admini-
stration, 1999). Each Railway Region 
implemented its own EMS with local adapta-
tions, structured from general guidelines. The 
Head Office provided the Regions with in-
structions for how to perform the initial 
environmental review (IER), i.e. the envi-
ronmental investigation performed prior to 
the implementation of EMS in order to de-
termine the environmental performance 
(Swedish National Rail Administration, 
1999). The initial environmental aspects 
identified have since then been reconsidered 
and updated on a yearly basis at each Railway 
Region (Paper I).   
Evaluating the procedures used for identify-
ing environmental aspects at the Railway 
Regions, reveals that the Regions work inde-
pendently and that the transfer of informa-
tion between the Regions is limited (Paper I). 
The procedures used for identification and 
the result of the identification thus vary be-
tween the Railway Regions. Most Regions, 
however, have structured the environmental 
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aspects in accordance to the Head Office 
recommendations, that is, divided by envi-
ronmental areas (Table 2). The arrangement 
of the environmental aspects by environ-
mental areas has resulted in an overall list of 
environmental aspects at each Region. How-
ever, links to where in the infrastructure the 
aspects can be found or in which activities 
they are used are for the most parts missing 
(Paper I). According to Zackrisson (2002), a 
lack of connection between activity, aspects 
and impacts makes it more difficult for the 
employees to prevent the impacts and their 
sense of responsibility might decrease. In 
addition, the present system for the arrange-
ment of environmental aspects at the Railway 
Regions does not display inputs to and out-
puts from the system, as recommended by 
ISO 14001.  
Furthermore, the definition of the term envi-
ronmental aspect applied at Banverket is 
ambivalent (Paper I). Even though environ-
mental aspects are a fundamental expression 
within an EMS, the definition is vague both 
in standard and supportive literature 
(Zackrisson, 2002). In practice, therefore, 
aspects are often confused with both activi-
ties performed and the impacts arising. The 
difficulty with the interpretation of the term 
was also perceived at Banverket, where the 
term aspect was used with different meanings 
(Paper I).Another problem perceived at Ban-
verket was the quantification of the environ-
mental aspects (Paper I).  
 
Table 2. Environmental areas chiefly used 
in the identification of environmental 
aspects by the Railway Regions. 

 

According to the environmental reviews, 
many of the environmental aspects are not 
quantified. Since the initial review, however, 
significant efforts have been made to docu-
ment different substances, for example toxic 
pollutants. The documentation, though, is 
complicated by organisational disagreement 
in structure, processes and activities. It is 
hence difficult to receive an overview of the 
substances used within the rail infrastructure. 
In addition, a majority of the environmental 
aspects found today originate from past 
activities, which have not been properly 
documented. Uncertainties on substances 
and components incorporated in the infra-
structure therefore exist and a great deal of 
work yet remains before everything is docu-
mented and quantified. Nevertheless, the 
general rules in the Swedish Environmental 
Code requires all operators to possess the 
required knowledge in order to protect the 
environment against impacts (Swedish Code 
of Statues, 1998, Ch. 2). If Banverket does 
not possess complete knowledge about its 
own structure, materials and activities, these 
regulations are not fulfilled.  

Approach to a design for the identifica-
tion of environmental aspects at Ban-
verket 

Recently, the Regions have discussed the 
possibility of standardising the EMS and 
using only one system for the identification 
of environmental aspects in the whole or-
ganisation. Contacts have been made be-
tween the Regions’ environmental coordina-
tors to discuss the design of a uniform 
system in this regard (Paper I).  
Within this study, a framework for a unified 
model for identifying environmental aspects 
at Banverket was established using the ISO 
14031 standard (International Standard Or-
ganisation, 2000) (Fig. 5). Using a model such 
as ISO 14031 for the identification of envi-
ronmental aspects has several advantages. 
Primarily, it provides a procedure for identi-
fying environmental aspects and an input–
output analysis as required by the ISO 14001 
standard (cf. International Standard Organi-
sation, 1996). The main reason for applying 
ISO 14031 for identifying aspects, however, 
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is because the standard can also be used for 
developing a framework for measuring and 
monitoring the significant environmental 
aspects.  
This ensures a better connection between the 
identification and monitoring of aspects, 
possibly even improving both procedures in 
the process (Paper I). The framework is 
intended for use at Banverket. However, the 
overall procedure could be applied for identi-
fying aspects by any other organisation.  
 

 
Fig. 5. Framework for identification of 
environmental aspects, based on the stan-
dard ISO 14031. 
 

The proposed framework is based on differ-
ent fluxes, Input, Within, and Output. The 
Inputs consist of material, services, and energy 
and resources. Outputs comprise waste, ser-
vices and emissions. Activities and processes 
taking place Within the studied organisation 
are identified as existing installations, i.e. 
normal maintenance activities and aspects 
including those from past activities (Piper et 
al., 2001). A detailed design of the proposed 
framework is presented in Paper I. 
When establishing the framework according 
to the model presented, the foremost priority 
was to clarify the connection between as-
pects, impacts and activities (Paper I). The 
design of the framework is based on the 
groups outlined in the ISO 14031 standard, 
in combination with the activities pertaining 
to operation and maintenance from Ban-
verket’s internal documents and the envi-
ronmental aspects from the guidance for use 
in the annex of the ISO 14001 standard 
(International Standard Organisation, 1996). 
Furthermore, the activities and aspects are 

connected to one or several of the national 
environmental quality objectives.  
In the suggested framework, all existing envi-
ronmental aspects identified by the Railway 
Regions, together with the processes per-
formed within operation and maintenance, 
were taken under consideration and applied 
(Paper I). Additional aspects were not in-
cluded. However, the register presented in 
Paper I is only a draft and is therefore not 
ready for use. Actual implementation of the 
framework by the employees themselves in 
an organisation is important (Swedish Envi-
ronmental Protection Agency, 2003) and 
Banverket therefore needs integrate the pro-
posed system itself. The register could, how-
ever, be applied in all Regions so that a uni-
fied process for identifying environmental 
aspects is put in place. The proposed proce-
dure for identifying environmental aspects at 
Banverket thus provides a common frame-
work, ensuring that the whole organisation 
works with a similar focus and increasing the 
chances of fulfilling the general rules of con-
sideration in the Environmental Code (Paper 
I). 

Environmental performance evaluation 

Banverket is the instrument by which the 
Government executes and practises its over-
all railway policy, expressed in the Govern-
ment Bill on sustainable transport (e.g. Gov. 
Bill, 1998a; Gov. Bill, 2002). The government 
ministry responsible for Banverket, the Min-
istry of Industry, Employment and Commu-
nications, manages Banverket’s activities and 
policy by the yearly appropriation directions, 
specifying the allocation of appropriated 
funds. These directions are implemented and 
monitored each year and the results reported 
to the Ministry.   
When implementing EMS at Banverket, the 
aim was to systemise environmental man-
agement, thus facilitating the implementation 
and control of measures to achieve estab-
lished national environmental goals and eco-
logical sustainability. Nevertheless, the 
evaluation of the overall environmental fol-
low-up at Banverket identified weaknesses 
within the EMS applied (Paper II).  
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The result revealed that the EMS is operated 
rather separately from the Governmental 
requirements, thus being more of a burden 
than a tool for achieving the requirements.  
Each Region has its own EMS, and therefore 
also separate significant aspects and systems 
for environmental performance evaluation. 
However, the activities performed at the 
Regions are more or less the same and sev-
eral of the identified significant environ-
mental aspects are identical for all Railway 
Regions (Table 3). In addition, these signifi-
cant aspects largely correspond to the aspects 
covered within the framework of the appro-
priation directions (Paper II). Consequently, 
several environmental aspects are monitored 
both by each Region, according to the EMS, 
and centrally as a part of the Governmental 
requirements (Paper II) (Fig. 6).  
The focus for follow-up, though, has been on 
the Governmental requirements, i.e. the 
appropriation directions. This has caused an 
insufficient evaluation of the significant envi-
ronmental aspects (Paper II). According to 
the ISO 14001, all significant environmental 
aspects need to be managed and measured in 
order to confirm continuous environmental 
improvement and progress towards targets 
(Zackrisson, 2002).  
Observations at Banverket revealed that all 
the Regions had routines for following up the 
significant environmental aspects, but the 
routines were not yet fully implemented in 
practice.  

Table 3. Significant environmental aspects 
pertaining to operation and maintenance of 
railway infrastructure as identified by the 
Railway Regions at Banverket. 

Only one of the five Railway Regions had 
developed environmental performance indi-
cators. The Regions therefore lack real in-
struments for revealing changes and mapping 
the environmental performance  
In addition, according to the interviews per-
formed, the Railway Regions have had some 
difficulties in understanding the aim of the 
different follow-up activities, as they have not 
seen any further use of the gathered data. 
Consequently, they felt that the work was 
unnecessary and as a waste of time.  
The environmental performance evaluation 
at Banverket would benefit from creating a 
single EMS system for all the Railway Re-
gions. In that way, the resources could be 
more effectively used and the results readily 
communicated.  
 

 
 
 
Fig. 6. The opera-
tion of the EMS at 
Banverket, in rela-
tion to the monitor-
ing of Governmen-
tal requirements. 
The broken lines 
symbolise an in-
adequate practice. 
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Fig. 7. A possible 
integration of the 
Governmental 
requirements in the 
EMS applied at 
Banvekret.  
 

In a combined system, the EMS could be 
used more effectively as a tool towards 
achieving the Governmental requirements 
and thus also the transport policy goal and 
the national environmental quality objectives 
(Fig. 7). 
The Ministry of Industry, Employment and 
Communications have stated that the present 
national environmental quality objectives are 
poorly integrated in the appropriation direc-
tions and that better correlations between the 
transport policy goals and the national envi-
ronmental quality objectives are needed (Pa-
per II). Work towards achieving this goal is 
underway.  
In order to clarify the link between manage-
ment effort and actual improvement, the 
environmental performance needs to be 
measured regularly (Wathey and O'Reilly, 
2000). Environmental performance evalua-
tion indicators proposed, for example in ISO 
14031, could be used for this purpose. EPE 
is a tool or process for helping an organisa-
tion introduce a cost-effective, non-
bureaucratic framework for indicators as well 
as for facilitating communication of envi-
ronmental information (O'Reilly et al., 2000). 
Currently, indicators are used at Banverket 
for the follow-up of environmental aspects 
according to the appropriation directions 
(Paper II). These indicators are direct meas 
ures of, for instance, the amount of new 
sleepers in the rail infrastructure, consumed 
amounts of diesel and petrol, and quantity of 
ballast. However, the Railway Regions lack a 
common system for the use of indicators for 

monitoring the significant environmental 
aspects.  
The problem of monitoring environmental 
improvement is common even in other Gov-
ernment authorities, mainly because of the 
lack of practical tools and appropriate indica-
tors (Swedish Environmental Protection 
Agency, 2004a). However, the deficiencies in 
monitoring environmental aspects are most 
probably connected to problems with the 
identification of aspects (Paper I). By per-
forming the identification of environmental 
aspects in the same framework as the moni-
toring, the monitoring procedure may be 
facilitated. 
In addition, a more transparent management 
system could be achieved, thereby possibly 
improving both procedures. 

CONCLUSIONS 

Environmentally friendly transport by railway 
needs continuous environmental manage-
ment of possible environmental impacts, 
apart from the environmental assessment 
process prior to construction of the infra-
structure. The review performed on envi-
ronmental management related to Ban-
verket’s operation and maintenance, 
however, identifies areas for improvements 
to be made. Primarily, environmental man-
agement at Banverket would benefit from a 
more uniform application of the EMS in the 
organisation. The current system reveals a 
decentralised organisation with limited in-
formation transfer between the Railway Re-
gions, similar to that of the Swedish Road 
Administration (Liljegren, 2003). The EMS 

13 



Kristina Lundberg  TRITA-LWR.LIC 2026 
 

could be better utilised if all Regions worked 
according to one EMS, applied equally for all 
Regions and units.  
Examining the procedure for identifying 
environmental aspects reveals, similarly to 
many other organisations, a lack of transpar-
ency and reproducibility. Common for all 
Regions are an ambiguous use of the term 
environmental aspect and a lack of an input–
output approach for the identification proc-
ess. Furthermore, the link between activity, 
aspect and impact is not clear, making it 
difficult to track and prevent impacts. By 
using the framework for aspect identification 
presented within the scope of the thesis, a 
more credible identification could be made. 
The structure of the proposed register could 
also successfully be used in other organisa-
tions.  
The analysis of the environmental perform-
ance evaluation at Banverket makes it appar-
ent that the EMS in its present form does not 
contribute to an improved monitoring proc-
ess. The follow-up of significant environ-
mental aspects is not performed in practice 
and, thus, it is not possible for the Regions to 
demonstrate continuous environmental im-
provements. Banverket needs to quantify the 
aspects identified and develop practical tools 
in order to measure the environmental per-
formance, possible by using indicators. Ac-
cording to the literature, however, the pres-
ence of such tools is also scarce in other 
organisations.  
In conclusion, the EMS is, in its present 
form, not very effective as an environmental 
management tool for the public organisation 
Banverket. Hence, the EMS does not cur-
rently provide a framework to facilitate the 
management of the Swedish Governmental 
requirements concerning environmental 
policy and ecological sustainability. There is a 
possibility that, as the ISO 14001 standards 
were initially developed for business, their 
application in public organisations will be 
more complicated. Another reason could be 
that the Swedish public organisations have no 
personal motivation for developing and certi-
fying the EMS as it was the Government that 
imposed the use of the system. EMS does 
not normally increase public organisations’ 

competitiveness. Yet, there are potentialities 
for developing tools or guidelines specifically 
for EMS in public organisations', by which 
overall environmental management could be 
facilitated. 

FUTURE PERSPECTIVES  

The need for improvements of EMS for use 
by public organisations has been recognised 
in this thesis. However, more studies on 
EMS application within public organisations 
are needed in order to increase the validity of 
the results. Research on EMS within the 
public sphere is relatively new and undevel-
oped. One issue that needs to be studied is 
the function of the proposed framework for 
aspect identification, both at Banverket and 
in other organisations. Another issue of cen-
tral importance is the further development of 
environmental performance evaluation. 
Monitoring is absent or insufficient in many 
organisations and there is a lack of practical 
tools. 
Methods, routines and tools for environ-
mental performance evaluation are therefore 
essential in the improvement of EMS. Fur-
ther research within this project involves the 
development of an overall framework for the 
follow-up of significant environmental as-
pects at Banverket, based on the use of indi-
cators or metrics. 
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