
 

TRITA-LWR PhD Thesis 1016 

ISSN 1650-8602 

ISRN KTH/LWR/PHD 1016 

ISBN 91-7283-963-5 

 
 

 

THE APPLICATION OF 

ENVIRONMENTAL 

REQUIREMENTS IN 

PROCUREMENT OF ROAD 

MAINTENANCE IN SWEDEN 

Charlotta Faith-Ell 

January 2005 



The application of environmental requirements in procurement of road maintenance in Sweden 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ii



Charlotta Faith-Ell  TRITA-LWR PHD 1016 

 

ABSTRACT 
 
The Swedish Road Administration (SRA) is responsible for maintenance of the state-run roads in 
Sweden. The SRA also has an overarching responsibility for the state of the environment in the road 
transport sector. The overall aim of this thesis is to examine the implementation of environmental 
requirements in SRA road maintenance contracts and to develop an improved model for the 
implementation of environmental requirements, making it easier for the SRA to establish an optimal 
contracting strategy for routine road maintenance. Using several qualitative methodologies, the thesis 
is mainly based on a content analysis of 18 tender documents, two case studies consisting of five 
cases and a questionnaire. The study shows that the SRA have stipulated environmental requirements 
in procurements of routine road maintenance since 1997. The formulation of the environmental 
requirements was initially carried out at the Regional Road Management Directorates. However, in 
the case of trucks and construction vehicles relevant organisations were given the opportunity to 
actively participate in the development of environmental requirements. The contractors in the study 
fulfil about three-quarters of the environmental requirements in the contracts. The main reasons for 
not complying with the environmental requirements are: i) absence of consultation with 
municipalities and competent authorities, and ii) inadequate communication of environmental 
requirements to subcontractors. The benefit to the environment of laying down environmental 
requirements for road maintenance is difficult to assess, due to unclear environmental requirements 
and the fact that the SRA does not systematically follow up the environmental requirements. The 
findings of the research indicate that the SRA have made a serious effort to integrate environmental 
aspects in their maintenance contracts through the use of environmental requirements. However, the 
SRA need to adopt a more systematic approach towards road maintenance contracts in order to 
make green procurement an effective tool for environmental adaptation of road maintenance. The 
thesis proposes an improved process for development, implementation and follow-up of 
environmental requirements. The proposed process can be summarised in five criteria that need to 
be fulfilled in order to achieve an environmentally efficient application of environmental 
requirements: i) the environmental requirements have to be based on legislation, environmental 
quality objectives, identified environmental problems and/or research, ii) environmental indicators 
and baselines have to be established in order to facilitate follow-up of compliance with the 
requirements, iii) the environmental requirements have to be stated clearly in order to limit 
misinterpretations and to facilitate follow-up, iv) the contractors have to develop working processes, 
routines and training based on the environmental requirements, v) routines for following-up 
compliance with the requirements and the environmental effectiveness need to be developed, and 
there has to be a feedback of the results. Furthermore, the purchasing function needs to be 
integrated with the implementation of the contracts. Although, having faced several problems during 
the introduction of environmental requirements, the SRA have managed to meet the main arguments 
that are used for justification of green procurement. However, if slightly changed, the process of 
green procurement has the potential of becoming an important tool in the work for enhancing the 
environmental performance of the SRA. 
 
Key words: Green procurement; Road maintenance; Environmental management; Environmental 
requirement; Trucks; Vehicles. 
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SAMMANFATTNING 
 
Vägverket är ansvarigt för drift och underhåll av det statliga vägnätet. Vidare har Vägverket ett 
sektorsansvar för miljön på det statliga vägnätet. Vägverket använder sig idag av miljökrav i sina 
upphandlingar av drift och underhåll av det statliga vägnätet i syfte att förbättra miljön. Det 
övergripande syftet i denna avhandling har varit att studera införandet av miljökrav i Grundpaket 
Drift och att utveckla en modell som kan användas för att förbättra miljöeffektiviteten av att ställa 
miljökrav. Avhandlingen baserar sig på flera olika vetenskapliga metoder, de huvudsakliga metoderna 
är en innehållsanalys av 18 förfrågningsunderlag, två fallstudier bestående av fem fall samt en enkät. 
Resultatet av studien visar att Vägverket har ställt miljökrav i Grundpaket Drift sedan år 1997. 
Vägverket har använt sig av två olika typer av miljökrav, dels obligatoriska krav (även kallade 
skallkrav) dels en ersättningsmodell för lastbilar och arbetsmaskiner bestående av tre nivåer. De 
obligatoriska miljökraven utvecklades inledningsvis ute på Vägverkets sju regioner. Utvecklingen av 
ersättningsmodellen för fordon och arbetsmaskiner skedde dock på central nivå. Vidare gavs berörda 
organisationer en möjlighet att ge synpunkter på ersättningsmodellens utformning. Ett samband 
mellan Vägverkets miljökrav och identifierade miljöaspekter samt de nationella miljökvalitetsmålen 
har kunnat påvisas i projektet. Entreprenörerna i studien uppfyller tre fjärdedelar av miljökraven i 
kontrakten. De främsta orsakerna till att entreprenörerna inte uppfyller kraven är: i) brist på samråd 
med berörda myndigheter och ii) ofullständig överföring av miljökraven till underentreprenörer. 
Vidare visar studien att nyttan av att ställa miljökrav är oklar i vissa fall på grund av att kraven är 
oklart formulerade vilket gör att bakomliggande miljöaspekter inte synliggörs samt att Vägverket inte 
systematiskt följer upp miljökraven. Vägverket har dock gjort ett seriöst försök att integrera 
miljöaspekter i sina driftkontrakt genom användandet av miljökrav. Introduktionen av miljökrav har 
lett till en ökad miljömedvetenhet hos alla parter i driftprocessen. I avhandlingen ges ett förslag på en 
förbättrad process för upphandling och implementering av miljökrav i kontrakt. Den föreslagna 
processen omfattar upphandling, implementering och uppföljning av miljökrav. Processen kan 
sammanfattas i fem kriterier som bör uppfyllas för att användningen av miljökrav ska vara 
miljöeffektiv: i) miljökraven bör baseras på miljömål, lagstiftning, identifierade miljöproblem 
och/eller forskning, ii) naturmiljöbeskrivningar, lokala miljömål och miljöindikatorer bör utvecklas, 
iii) miljökraven bör göras mer tydliga för att minska tolkningsutrymmet och underlätta 
uppföljningen, iv) entreprenörerna måste ta fram arbetsprocesser, rutiner samt vägledande dokument 
baserade på miljökraven och v) rutiner för uppföljning av miljöeffektiviteten måste utarbetas, 
resultatet av miljöuppföljningen måste även återföras till dem som utarbetar miljökraven. Viktigt är 
även att upphandlingen av driften integreras med utförandet av kraven i kontrakten. Förutsatt att 
upphandlingsprocessen, genomförandet och uppföljningen av miljökraven anpassas enligt de 
föreslagna kriterierna kommer grön upphandling att kunna bli ett användbart verktyg för att 
miljöanpassa Vägverkets driftverksamhet i framtiden. 
En mer utförlig svensk sammanfattning av avhandlingen återfinns i rapporten ”Tillämpning av 
miljökrav i upphandlingar av Grundpaket Drift” (Faith-Ell, 2005). En ordlista med engelska termer 
återfinns i appendix C. 
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1 INTRODUCTION 

 
Society is slowly changing its view on 
environmental issues. The focus is moving 
from point-source emissions to product flows 
and mobile sources of pollutants (Kisch et al., 
2002). This is also demonstrated by the fact 
that the environment has become a critical 
issue in business today (Walton et al., 1998). 
The increasing role of government regulations 
is one of the major drivers of corporate 
environmental awareness (Handfield et al., 
1997). As a result of the corporate 
environmental awareness, consumers have 
become much more socially conscious than in 
the past (op.cit.). One way for companies to 
respond to environmental pressures from 
governments and consumers is to introduce 
environmental management programmes. 
Environmental management encompasses all 
effort to minimize the negative impact of the 
firm’s products throughout their life cycle 
(Klassen & McLaughlin, 1996). The 
development of environmental programmes 
can be seen as a continuum of developmental 
stages representing the companies’ 
environmental maturity. The initial steps, 
described as the ‘beginner’ (Hunt & Auster, 
1990), ‘crisis oriented’ (Petulla, 1987) or 
‘resistant adaptation’ (Walton et al., 1998), 
comprise programmes which provide only 
minimal protection from environmental 
impacts. At the opposite end of the scale we 
find the ‘proactivist’ or ‘enlightened 
companies’ (Petulla, 1987; Hunt & Auster, 
1990; Walton et al., 1998) who provide 
maximum protection of the environment. The 
central issue in environmental management is 
how an activity, a company or an authority can 
be directed in order to achieve a more 
environmental profile. There are several policy 
instruments that can be used to further the 
environmental performance of a company or 

an authority. One of the instruments is 
procurement with environmental 
requirements, also called green procurement. 

1.1 Road maintenance 

Road maintenance can be described as all 
activities that take place on and around a road 
after it has been constructed. It includes a 
range of activities such as grass cutting, snow 
clearing and washing of edge marker sticks. 
Road maintenance can be divided into 
different categories depending on the activities 
that are included. According to international 
practice, routine maintenance refers to activities 
such as grading, grass cutting, drain clearing, 
pothole patching and shoulder repairs which 
are performed continually (World Bank, 1997). 
Periodic maintenance refers to activities, which 
are scheduled over periods of several years, 
for example resurfacing and bridge repairs 
(World Bank, 1997). Within the SRA, there are 
several definitions of road maintenance, the 
most widely used definitions are stated in the 
tender documents (Swedish National Road 
Administration, 1996) and in the Rules for 
Maintenance (Swedish National Road 
Administration, 1990). The definitions in the 
SRA tender documents (Swedish National 
Road Administration, 1996) have been applied 
in this thesis. Road maintenance is in the SRA 
tender documents defined as: “Measures 
undertaken to maintain or restore the qualities of a 
building or construction that result in economic values 
with a longer duration than one year”. Routine 
maintenance is defined in the SRA tender 
documents as: “Measures undertaken in order to 
maintain the function of a building or construction that 
result in economic values with a shorter duration than 
one year”.  
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1.1.1 Road maintenance in the Swedish Road 
Administration 

The Swedish Road Administration (SRA)1 has 
an overarching responsibility for the Swedish 
road transport system. This implies that 
beyond the traditional road management role, 
the SRA should support and encourage other 
players in the road transport sector in order to 
attain the goals (including the environmental 
objectives) in national transport policy 
(Swedish National Road Administration, 
2001a).  
During the 1980s and 1990s, the Swedish 
society has undergone a major change by 
opening large segments of publicly funded 
sectors, including parts of the infrastructure 
sector, to open-market competition (Liljegren, 
2003). The opening of the public market to 
competition also affected routine road 
maintenance of the SRA, earlier carried out by 
the SRA’s in-house production units (Arnek et 
al., 1999; Nylén, 2000; Meriaux, 2001; Arnek, 
2002; Swedish National Road Administration, 
2002a; Liljegren, 2003). Road maintenance in 
the other Nordic countries (Norway, Finland, 
Denmark and Iceland) has also been opened 
for competition during the last decade 
(Arntsen, 2005; Erlingsson, 2005; Iuell, 2005; 
Jansson, 2005; Quist, 2005). 
The reorganisation of the SRA separated its 
role as an authority / hiring entity (client) 
from the production and contractor (supplier) 
role (Nylén, 2000; Meriaux, 2001). An 
independent production company (Vägverket 
Produktion) was formed inside the SRA. In the 
reorganisation, seven Regional Road 
Management Directorates (RRMD) were 

                                                 
1 The Swedish Road Administration (SRA) changed its 
English name from Swedish National Road 
Administration (SNRA) in October 2004. Both names 
will be used in this thesis since the papers in this thesis 
and most references predate October 2004. 

formed (Figure 1). These Regions are in turn 
divided into smaller maintenance areas, in 
total about 125. The maintenance areas 
include about 500–1000 kilometres of road 
each. The Regional Road Management 
Directorates conduct all procurements for 
road maintenance independently with some 
directions from SRA head office (Meriaux, 
2001). The contractors are responsible for 
both periodic and routine maintenance in the 
specific road maintenance areas. Contractors 
are additionally responsible for managing the 
maintenance programmes, including 
performing routine patrols and detailed 
inspections to identify needs, setting priorities, 
scheduling the work and public relations 
(Robinson et al., 1998). Since 1992, the 
contracting of road maintenance has been 
introduced gradually. In 1998, 84 per cent of 
the maintenance areas were contracted out 
(Swedish National Audit Office et al., 1991). 
In 2000 maintenance in all areas except one 
had been procured (Pettersson & Liljegren, 
2000). The procurements of road maintenance 
in SRA are based on the Basic Package of Routine 
Maintenance (Grundpaket Drift) (Pettersson & 
Liljegren, 2000; Swedish National Road 
Administration, 2002a; Liljegren, 2003). This 
package is a comprehensive maintenance 
contract which includes both routine 
maintenance and periodic maintenance. Re-
paving is usually not included in the contracts. 
Minor repairs such as patching of potholes 
and crack sealing are however included in the 
contracts.  
Within the transport sector, the role of 
procurement has increased gradually during 
the 1990s (Hellsten, 2000). The SRA 
purchases goods and services for US$ 1.2 
billion per year, US$ 600 million of which is 
used for road maintenance (Swedish National 
Road Administration, 2002b). According to a 
strategic analysis of Swedish infrastructure 
planning for the coming 10-year period, 
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additional funds for maintenance will be 
required (SIKA et al., 1999). Hence, the total 
volume of contracted road maintenance 
services will continue to increase in the future.  
Concurrently with the gradual introduction of 
procurement of maintenance services, the 
SRA began to introduce environmental 
requirements in procurements of road 
maintenance. Basically, the Regional Road 
Management Directorates conduct the 
procurements of road maintenance within the 
Regions, and are thus partially responsible for 
the incorporation of environmental concerns. 
In order to further a common practice of the 
application of environmental requirements, a 

concept for standardised environmental 
requirements to be applied in the Regional 
Directorates was developed by the central 
administration in 1997. This concept was 
revised in 1998 and made standard in the 
national requirements for environment and 
road safety for maintenance procurements of 
1998 (Swedish National Road Administration, 
1998c). The national environmental 
requirements have remained in the 
procurements of road maintenance with only 
minor changes since 1999.  
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Figure 1. SRA Regional Road Management Directorates (VN – Northern Region, VM – Central 
Region, VMN – Mälardalen Region, VST – Stockholm Region, VSÖ – South-eastern Region, VVÄ – 
Western Region, and VSK – Skåne Region) (Map source: Håkan Pettersson, SRA).  
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1.2 Environmental aspects of road 
maintenance 

The main environmental aspects that can be 
associated with road maintenance are: air 
pollution, chemical pollution, hazardous 
materials, nuisance due to soil erosion and 
dust, noise, vibrations, damage to the natural 
and cultural environment, consumption of 
natural resources and waste material 
(Knutsson et al., 1974; Åström, 1992; Swedish 
Association of Local Authorities, 1995; World 
Bank, 1997; Robinson et al., 1998). 
The road maintenance activities can be 
separated into winter maintenance and 
summer maintenance. Winter maintenance 
mainly involves measures for snow clearing 
and ice control (Faith-Ell, 2000a; Swedish 
National Road Administration, 2002a). Snow 
clearing through ploughing can play a role as a 
mechanism for the transfer of pollutants from 
the road to its surroundings (Blomqvist & 
Johansson, 1998; Blomqvist, 2001). Ice 
control is carried out in two different ways, 
chemical and mechanical. Chemical de-icing in 
Sweden is usually carried out through 
application of salt (NaCl). De-icing salt causes 
damage to the vegetation along the roadside, 
changes in soil structure and increased 
concentrations of salt in groundwater 
(Knutsson et al., 1974; Åström, 1992; 
Norrström & Jacks, 1998; Thunqvist, 1999; 
Blomqvist, 2001; Johansson-Thunqvist, 2003). 
Mechanical ice control is usually carried out as 
gritting. The dominant types of grit in Sweden 
are chips of hard rock and sand mixed with 
salt (Faith-Ell, 2000a). The main negative 
impacts of mechanical ice control arise from 
the salt that has been mixed with the sand in 
order to prevent the sand from freezing 
(Öberg et al., 1991; Swedish Association of 
Local Authorities, 1995). Mechanical ice 
control contributes material that will give rise 
to road dust. Grinding by car tyres enhances 

the formation of small particles some of 
which, upon resuspension, will contribute to 
the inhalable particle fraction (PM10) in the air 
(Gustafsson, 2002). Deposition of snow in 
connection with snow clearing can have 
negative impacts on the environment due to a 
concentration of contaminants from the roads 
in the melting water (Falk, 1990; Swedish 
Association of Local Authorities, 1995; 
Viklander, 1996; Viklander, 1997). 
The main problems caused by road 
maintenance during the summer concern dust 
control of gravel roads, mowing, drainage 
maintenance, and replacement and 
maintenance of culverts. Dust control is 
mainly carried out by adding water or chemical 
dust suppressants (deliquescent salt or organic 
compounds) to gravel roads (Alzubaidi, 1999; 
Alzubaidi, 2001; Kaarela, 2003). However, 
dust suppressants can have a negative impact 
on groundwater quality, water systems and 
plant communities if transported from the 
road surface to the environment (Eriksson & 
Norlén, 1998; Alzubaidi, 1999; Kaarela, 2003). 
Clearing of vegetation and mowing can give 
rise to environmental problems but can also 
enhance the biodiversity along the roadside. 
Depending on the type of cutting technique 
and timing, the composition of the vegetation 
of the roadside verges can be altered (Swedish 
National Road Administration, 1989; Åström, 
1992; Persson, 1995; Swedish National Road 
Administration, 1997a; Durling & Jacobsson, 
2000). The roadside verges can to a large 
extent be characterised as meadows and in 
some areas they function as ecological 
corridors (Trocmé et al., 2003). Some roadside 
verges also have high botanical values 
(Åström, 1992; Swedish National Road 
Administration, 1997a; Swedish National 
Road Administration, 2000a; Ljung, 2001; 
Swedish National Road Administration, 
2001c). The impacts of drainage maintenance 
are mainly due to the material that is taken 
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from the ditches. Some of this material is rich 
in pollutants, which might cause problems if 
children or animals come into contact with it, 
or the pollutants are leached out and 
transported to surface or groundwater 
recipients (Swedish National Road 
Administration, 1998b). Drainage 
maintenance or ditching can also impact on 
the flora on the roadsides, especially in the 
cases where the roadside flora has a high 
botanical value (Swedish National Road 
Administration, 1997a; Ljung, 2001; Swedish 
National Road Administration, 2003c). 
Another maintenance activity that can 
influence the environment is replacement of 
water culverts. Natural watercourses have an 
important function as natural routes for the 
movement of species and transportation of 
materials. Studies have shown that several 
water culverts are located or constructed in a 
way that makes them an absolute obstacle for 
fish and other migrating animals (Grahn & 
Öberg, 1996; Abrahamson & Petterson, 1997; 
Spansk, 1997; Stridsman, 1997; Molin, 1998; 
Swedish National Road Administration, 
2000b).  
Trucks and construction vehicles are used in 
all routine maintenance activities. The main 
environmental impacts stemming from the use 
of trucks and construction vehicles pertain to 
air quality, enhanced greenhouse gas emissions 
(mainly CO2), noise, impact on biodiversity, 
and land use (Hensher & Button, 2003). Road 
traffic accounts for about 25 per cent of the 
carbon dioxide emissions in Sweden and was 
estimated at 19,000,000 tonnes in 2003 
(Swedish Road Administration, 2004). The 
emissions of nitrogen oxides from road traffic 
in Sweden was in the year 2003 estimated at 
92 000 tonnes (Swedish Road Administration, 
2004). About 35 per cent of the nitrogen oxide 
(NOX) emissions in Sweden and about one-
third of the total emissions of light 
hydrocarbons can be related to road traffic 

(Kågeson, 1999). Trucks and construction 
vehicles account for about 60 per cent of the 
NOX emissions from road traffic (Swedish 
Road Administration, 2004). 

1.3 Green procurement 

Authorities and companies increasingly use 
procurement as an environmental policy 
instrument to further the environmental 
performance of products and services 
(Marron, 1997; Carter & Carter, 1998; Legarth, 
2001; Sterner, 2002a; Marron, 2003; 
Commission of the European Communities, 
2004). Greener purchasing is often described 
as the integration of environmental 
considerations into purchasing policies, 
programmes and actions (Russel, 1998). By 
expressing environmental preferences, 
purchasers can improve the environmental 
performance of products and services and 
thus reduce the adverse impacts of their 
activities (Verschoor & Reijnders, 1997; Carter 
& Carter, 1998; Carter et al., 1998; Walton et 
al., 1998; Zsidisin & Hendrick, 1998; Carter et 
al., 2000; Preuss, 2001; Zsidisin & Siferd, 
2001). Environmental procurement is justified 
as a way to internalise the external costs (and, 
in some cases, benefits) of goods purchased 
by governments (Marron, 1997). Green 
procurement is also justified as a way to 
promote the development of green 
technologies (Commission of the European 
Communities, 2004). The basic idea is that, in 
the absence of policies that internalise the 
costs (and benefits) throughout the economy, 
governments should at least account for them 
in their own purchasing decisions (Marron, 
1997). Oosterhuis et al. (1996) have identified 
four ways through which the statement of 
environmental requirements can be 
successfully effective:  

a) Directly, by demanding products and 
services with a lower overall 
environmental impact 
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b) Indirectly, by putting pressure on 
producers to develop products and 
services with a lower environmental 
impact 

c) Indirectly, by improving the market 
position of environmentally preferable 
products and services 

d) Indirectly, by setting an example for 
other consumers 

 There are several existing definitions of green 
procurement (Danish Environmental 
Protection Agency, 1993; Carter & Carter, 
1998; Carter et al., 1998; Russel, 1998; 
Legarth, 2001; Min & Galle, 2001; Zsidisin & 
Siferd, 2001). This thesis uses the definition by 
Russel (1998): “Greener purchasing – the 
integration of environmental considerations into 
purchasing policies, programmes and actions”. Two 
types of procurement policies can be 
distinguished. The first is price preferences, 
where the government is willing to pay extra 
for green products (Marron, 1997). The 
second type is set-asides in which specific 
minimum targets for green purchasing are 
developed (op.cit.). A distinction can be made 
between mandatory requirements and 
evaluating factors (Söderström et al., 1997; 
Miljöstyrningsrådet et al., 2004). In order to be 
rewarded in the contracting process the 
contractors need to fulfil the mandatory 
environmental requirements. If more than one 
contractor fulfils the requirements, an 
evaluation as to which contractor has the 
highest environmental standard will be 
performed. This evaluation is based on so-
called evaluating criteria. The SRA are using 
mandatory environmental requirements and 
evaluating factors in their procurements of 
road maintenance.  
The environmental effectiveness of using 
environmental requirements in procurements 
is determined by a number of factors. First, a 
committed management is considered to be 

important for a successful introduction of 
environmental considerations into 
procurements (Hunt & Auster, 1990; 
Drumwright, 1994; Reports of the Swedish 
Governmental Commission, 1996; Handfield 
et al., 1997; Carter et al., 1998; Zsidisin & 
Hendrick, 1998; Swedish Environmental 
Protection Agency, 1999a). Second, training of 
managers is vital for an efficient 
implementation of environmental purchasing 
(Carter et al., 1998; Warner & Ryall, 2001; 
Siemens, 2003). Third, a well functioning 
organisation with a broad competence is 
needed in order to achieve good results in the 
process of integrating environmental 
considerations in procurements (Swedish 
National Audit Office et al., 1991). Fourth, it 
is essential for firms to have a clearly identified 
policy towards green purchasing, this policy 
should describe the objectives and targets of 
green purchasing (Chen, 2004). Fifth, follow-
up and evaluation of environmental 
requirements is essential in order to identify 
environmental improvements and eventually 
increase the level of environmental ambition 
(Sigfrid, 1998; Chen, 2004).  
Follow-up of environmental requirements can 
be directed either towards requirement 
fulfilment or towards the environmental 
effectiveness of the requirements. The 
assessment of the environmental effectiveness 
of green public purchasing can be based on 
the achievement of either defined 
environmental objectives or single 
environmental criteria (Siemens, 2003). 
Performance measures need to be specified in 
order to assess the effectiveness of procedures 
for environmental purchasing (Green et al., 
1998).  
In Sweden, the use of environmental 
requirements in public procurement increased 
rapidly during the 1990s. About 40 per cent of 
the Swedish state authorities set clear 
environmental demands for those competing 
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for contracts in 1999. Furthermore, 25 per 
cent of the Swedish authorities were at that 
time in the process of specifying 
environmental requirements (Swedish 
Environmental Protection Agency, 1999a). 
According to the Swedish Committee of 
Ecologically Sustainable Procurement a large 
number of public players in the construction 
sector nowadays define environmental 
requirements (Committee for Ecologically 
Sustainable Procurement, 2001). A total of 55 
per cent of the Local Agenda 21 co-ordinators 
in England and Wales reported in a survey 
that they had applied green criteria to 
purchasing of specified product categories 
(Warner & Ryall, 2001).  

1.4 Political and legal context 

1.4.1 Supra-national level env onmental 
legislation and objectives 

ir

t

The concept of sustainable development was 
first introduced by the World Commission on 
Environment and Development (also called 
the Brundtland Commission) and defined as: 
“… to ensure that it meets the needs of the present 
without compromising the ability of future generations 
to meet their own needs…” (World Commission 
on Environment and Development, 1987). 
The introduction of the concept of sustainable 
development by the Brundtland Commission 
and the Rio de Janeiro Earth Summit in 1992 
gave rise to an extensive and continued global 
debate about the sustainability of the world’s 
economy and environment (Callens & Tyteca, 
1999; Ronchi et al., 2002; McCool & Stankey, 
2004). Today no sector in society acts without 
some kind of recognition of environmental 
principles. 
The concept of sustainable development has 
gradually been included in EU legislation. It 
was first included as an overarching objective 
in 1997 in the Treaty of the European Union 
(Official Journal of the European Union, 

1997). Article 6 of the Treaty states that 
“Environmental protection requirements must be 
integrated into the definition and implementation of the 
Community policies and activities referred to in Article 
3, in particular with a view to promoting sustainable 
development”. The treaty was followed by the 
adoption of the 6th Environment Action 
Programme (Official Journal of the European 
Union, 2002) by the Council and European 
Parliament in 2002. The Programme sets out 
the EU environmental road map for the next 
ten years and identifies four priority areas 
where action is urgently needed: climate 
change, nature and biodiversity, resource 
management, and environment and health. 

1.4.2 National-level environmental legisla ion 
and objectives 

Parallel with the introduction of 
environmental concerns at the supra-national 
level, different players in Swedish society have 
raised requirements regarding the 
environmental adaptation of the transport 
system including road maintenance. One 
example is the Government bill on transport 
policy in 1988 (Government Bill 1987/88:85) 
which declares that all sectors in society have 
the responsibility for the environment within 
their spheres of action. According to this bill, 
each sector should be responsible for avoiding 
new environmental problems and for 
eliminating existing environmental problems if 
possible. This entails acting as an overall co-
ordinator and driving force in relation to the 
other players in the road transport sector, as 
well as being one of the many players involved 
who take part in the operational work of 
promoting development. In the Government 
bill on environmental policy in 1990 
(Government Bill 1990/91:90) the sectoral 
responsibility was increased. Further, the bill 
declared that the overall environmental 
objectives should be broken down into 
environmental objectives adapted to different 
sectors. In this bill, the Swedish Government 
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also formulated five fundamental principles 
for environmental policy: i) the promotion of 
human health, ii) the preservation of biological 
biodiversity, iii) the preservation of cultural 
heritage assets, iv) the preservation of the long 
term capacity of ecosystems, and v) the wise 
management of natural resources 
(Government Bill 1990/91:90, ; Edvardsson, 
2004). In 1992 the Government launched the 
so-called eco-cycle bill (Government Bill 
1992/93:180) proposing guidelines for a 
development of society which is adapted to 
the environment. This bill was followed by 
another bill in 1997, on the management of 
unserviceable products in an ecologically 
sustainable society (Government Bill 
1996/97:172). Also, in 1995 the Swedish 
Environmental Protection Agency proposed 
requirements regarding economic 
management of natural resources in 
construction materials (Swedish 
Environmental Protection Agency, 1995). In 
1998 a Transport Policy Bill entitled 
‘Transport policy for a sustainable 
development’ (Government Bill 1997/98:56) 
was launched. It is declared in this bill that 
Swedish transport policy is guided by an 
overall objective, “to ensure socially, economically 
efficient and long-term sustainable transport resources 
for the public and industry throughout Sweden” 
(Government Bill 1997/98:56). This objective 
has been developed into five subsidiary 
objectives one of which is called ”Good 
environment” stating: ”The design and operation 
of the transport system will be adapted to the 
requirement of a good living environment for everyone, 
where nature and environment are protected from 
damage. Effective management of land, water, energy 
and other natural resources must be 
promoted.”(Government Bill 1997/98:56). The 
bill also states some interim objectives for the 
emissions of the transport sector. 
Furthermore, the bill suggests that 
management and follow-up shall be enhanced 

in order to reach the objectives of the 
transportation policy (Government Bill 
1997/98:56). The state transport authorities, 
including SRA and the Swedish National Rail 
Administration, shall each year report on how 
they are working in order to reach the 
objectives and in what direction development 
is proceeding.  
In April 1999, the Swedish Parliament adopted 
a set of 15 national environmental objectives 
and a number of interim targets, sectoral 
objectives and objectives set on a local or 
regional level which operationalise the five 
principles for environmental policy (Swedish 
Ministry of the Environment, 1998; 
Edvardsson, 2004). The 15 environmental 
objectives describe the desired state of the 
Swedish environment and indicate the 
direction of the work towards ecological 
development (op.cit.). The Swedish 
Government aims to reach the environmental 
quality objectives within a generation, i.e. by 
2020-2025. This means that in order to 
succeed, the Government needs to integrate 
the environmental quality objectives into 
decision-making at all levels in society 
(Edvardsson, 2004). The environmental 
objectives most relevant for the road transport 
system according to SRA are: Clean air, 
Natural acidification only, Zero 
eutrophication, Flourishing lakes and streams, 
Thriving wetlands, Good-quality groundwater, 
A varied agricultural landscape, and A good 
built environment (Swedish National Road 
Administration, 2001a). Regarding the 
transport sector, the Parliament has 
formulated interim goals for noise and exhaust 
emissions as a means to overcome some of 
the environmental problems in the transport 
sector. Interim targets specify concrete 
environmental measures that are to be taken 
in order to attain the environmental quality 
objectives (Edvardsson, 2004). For the road 
sector, SRA formulated interim environmental 
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objectives concerning (Swedish National Road 
Administration, 1999a): 

• Emissions to air 
• The impact on health of air pollution 
• Noise 
• The natural and cultural environment 
• Adapting to the eco-cycle 
A strategy for salt use in winter road 
maintenance was adopted by the SRA in 
March 2004 (Swedish Road Administration, 
2004). The strategy aims at reducing the salt 
usage without deterioration in road safety and 
accessibility and states that no major water 
catchment areas shall be affected by salt in the 
future. 
The Government bill ‘Infrastructure for a 
long-term sustainable transport system’ 
specifies that the transport sector should 
contribute to the achievement of the 
environmental objectives (Government Bill 
2001/02:20). A proposal of interim targets for 
the 15 environmental quality objectives has 
been presented in the Government Bill ‘The 
Swedish environmental objectives – interim 
targets and action strategies’ (Government Bill 
2000/01:130). The aim of the proposal is to 
strengthen the implementation of concrete 
environmental actions in order to achieve 
extensive environmental improvements and 
ecological renewal in Sweden. Also, a chemical 
strategy for a non-toxic environment has been 
proposed by the Government (Government 
Bill 2000/01:65). This strategy will influence 
the work on road maintenance. 
Environmental quality standards are a new 
policy instrument in Sweden which is 
regulated in the Environmental Code (Swedish 
Code of Statutes, 1998). The government 
usually decides the quality standards which 
could be seen as indicators for environmental 
quality. The environmental quality standards 
for outdoor air (Swedish Code of Statutes, 

2001) are most relevant for road maintenance. 
Nitrogen dioxide, nitrogen oxides, sulphur 
dioxide, carbon monoxide, lead, benzene, and 
particles (PM10) are addressed in the 
standards for outdoor air.  

1.4.3 Public procurement 

Swedish public procurement is regulated by 
the Swedish Act on Public Procurement 
(Swedish Code of Statutes, 1992). This act is 
based on the European Commission 
procurement directives which stipulate the 
minimal provisions for public procurement in 
member states. In addition, the European 
Economic Area Agreement as well as the 
Government Procurement Agreement (GPA) 
need to be considered in public procurements 
(Hedlund & Olssson, 1998; Falk, 2001b; 
Miljöstyrningsrådet et al., 2004). The EC 
directives on public procurement have been 
revised and two new directives were adopted 
by the European Parliament and Council on 
31 March 2004. The first is the Directive 
2004/17/EC co-ordinating the procurement 
procedures of entities operating in the water, 
energy, transport and postal services sectors 
(Official Journal of the European Union, 
2004a). The second directive, also of most 
interest for this thesis, is Directive 
2004/18/EC on the co-ordination of 
procedures for the award of public works 
contracts, public supply contracts and public 
service contracts (Official Journal of the 
European Union, 2004b). The previous EC 
directives on public procurement did not 
specify the type of environmental 
requirements that could be included in public 
procurements. Requirements concerning 
quality, durability, material, etc could 
nevertheless be stipulated in procurements 
(Falk, 2001a). However, the new directives 
specifically point at the possibilities of 
adopting environmental considerations in 
technical specifications selection, award 
criteria, and contract performance clauses. 
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1.5 Environmental performance indicators 

The Swedish Environmental Protection 
Agency states that the environmental quality 
objectives should be regularly followed up 
through a system of environmental indicators 
(Swedish Environmental Protection Agency, 
1999b). Environmental indicators are 
increasingly used in many contexts for the 
evaluation of the environmental effectiveness 
of environmental objectives and policies, and 
as measures of environmental performance 
(Wilson & Buller, 2001; Edvardsson, 2004). 
Environmental indicators provide information 
about phenomena that are regarded typical 
and/or critical to environmental quality 
(Smeeths & Weterings, 1999). Environmental 
indicators are parameters or values based on 
data that can be used in evaluating 
environmental changes and communicating 
trends within the environmental sector and 
other relevant parties (Swedish Environmental 
Protection Agency, 1999b; Prakash, 2002; 
Röndell, 2002; Edvardsson, 2004). The 
OECD (1994) defines an indicator as “a 
parameter, or a value derived from parameters, which 
points to, provides information about, describes the 
state of a phenomenon/environment/area with 
significance extending beyond that directly associated 
with a parameter value” (sic). 
Many indicators relate to varieties of the 
Pressure – State – Response (P-S-R) 
framework developed by OECD (OECD, 
1994; Seager, 2001; Donnelly et al., 2004). 
This framework has been developed further 
by the European Environment Agency (EEA) 
into a framework called Driver-Pressure-State-
Impact-Response (DPSIR) (Smeeths & 
Weterings, 1999; Donnelly et al., 2004).  
Communication is the main function of 
indicators (Smeeths & Weterings, 1999). They 
provide reliable and relevant information and 
help depict the existing condition of systems 

that are often complex, multi-faceted, and 
interdependent (Smeeths & Weterings, 1999; 
Olsthoorn et al., 2001; Nordic Council of 
Ministers, 2003; McCool & Stankey, 2004). 
Authorities and political parties need focused 
and targeted information before establishing 
priorities (Smeeths & Weterings, 1999; Nordic 
Council of Ministers, 2003). Also, businesses 
need to know about the consequences of the 
current activities before deciding about new 
initiatives (Olsthoorn et al., 2001; Nordic 
Council of Ministers, 2003). Furthermore, 
indicators facilitate evaluation of the 
performance of various management actions 
and policies implemented to achieve 
sustainability (Smeeths & Weterings, 1999; 
Olsthoorn et al., 2001; McCool & Stankey, 
2004). Finally, they provide citizens and 
NGOs with information about societal 
developments (Olsthoorn et al., 2001; Nordic 
Council of Ministers, 2003).  
No environmental indicators have yet been 
developed for the transport policy objectives 
(Robertson, 2004). However, the SRA have 
started to develop environmental indicators 
for the SRA and the road transport system as 
a part of their Environmental Management 
System (EMS) (Daniels & Hagström, 2003). 
Also, the SRA have developed a model for 
follow-up of objectives and indicators of 
natural and cultural values in the transport 
system (Swedish National Road 
Administration, 2001b), which aims to break 
down the national environmental objectives 
(see section 1.5.2) into local objectives adapted 
to for example a maintenance area. The 
objectives and indicators have been tested in 
two maintenance areas (Swedish National 
Road Administration, 2002d; Lisitzin & Ljung, 
2003; Swedish National Road Administration, 
2003b). 
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2 RATIONALE FOR THE STUDY 

 
As indicated above, road maintenance affects 
the environment in various ways, such as 
consumption of natural resources, and 
impacts on human health, landscape and the 
cultural and natural environment (section 1.2). 
The environmental impacts of single road 
maintenance activities might seem moderate in 
comparison with the impacts stemming from 
the construction of new roads or from the 
traffic on the road. It is however important to 
consider that the maintenance of a road shall 
continue for a considerable period of time (the 
lifetime of a road is estimated at 40-60 years 
(Grudemo, 1996)) and that the cumulative 
impacts over time might be extensive. This 
indicates that there is a need to integrate 
environmental aspects in road management in 
order to minimise future problems.  
Also, there is increased pressure from 
different players in society towards an 
integration of environmental issues, policies, 
regulations and objectives in all parts of the 
public sector. This means that SRA, in order 
to meet the sectoral responsibility need to 
integrate environmental issues, policies, 
regulations and objectives in all their activities 
including road maintenance. 
The SRA have taken several initiatives to 
make their management activities more 
environmentally adapted, for example by 
introducing Environmental Impact 
Assessments (EIA), an Environmental 
Management system (EMS) and green 
procurement. However, with regard to road 
maintenance, these systems have certain 
limitations. Environmental impacts relating to 
roads during the construction phase are today 
considered in the EIA process which was 
introduced in Swedish road planning in 1987 
(Swedish Code of Statutes, 1987). Prior to 
1999, road management activities connected 

with rehabilitation were excluded from the 
requirement concerning EIA. However, since 
the introduction of the Environmental Code 
(Swedish Code of Statutes, 1998) in 1999 and 
a change in the Road Act, in 1999, 
rehabilitation activities that have an impact on 
the roadside areas have to be preceded by an 
EIA. The EIA in the feasibility study 
sometimes includes aspects concerning 
maintenance of the road, e.g. measures that 
aim to reduce the environmental impacts of 
water discharged from the road (Swedish 
National Road Administration, 1995). 
However, the construction phase is a very 
short period in the road’s lifetime. In the case 
of EIA, the main limitation is that the focus is 
on assessing the impacts during the 
construction of the road and major impacts 
stemming from the road and traffic, such as 
barrier effects and encroachment on 
preservation areas. Small-scale impacts 
resulting from the maintenance of the road, 
such as reduction of biodiversity due to 
inappropriate mowing, excessive use of salt 
for de-icing or impacts on migrating fish due 
to obstructed passages through culverts, are 
seldom addressed in the EIA.  
In 1997, the SRA commenced their work on 
an EMS through the preparation of an 
environmental inventory of their activities on 
the state roads which was finished in 2002. Six 
main categories of environmental aspects were 
identified in the environmental inventory: i) 
handling and use of substances and chemical 
products, ii) handling and use of diesel, iii) 
selection and use of materials, iv) waste, v) 
consumption of non-renewable natural 
resources, and vi) impact through activities 
and measures (Swedish National Road 
Administration, 2002c). Also, an 
Environmental programme (Swedish National 
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Road Administration, 2001a) and an 
Environmental policy (Swedish National Road 
Administration, 1998a) have been developed 
within the framework of the EMS. The main 
limitation of EMS is that it is an internal tool 
for the systemisation of the environmental 
work in an organisation. This means that the 
interaction between the SRA and the road 
maintenance contractors will not be covered 
by the EMS. Also, the implementation of 
EMS in the SRA has been a rather slow 
process which started in the year 1997 and was 
finished at the end of the year 2004 through a 
self-declaration of conformance to the ISO 
14001 standard (Torgny, 2004).  
The SRA have introduced environmental 
requirements in procurements of road 
maintenance. Despite the use of 
environmental requirements in all 
procurements of routine road maintenance of 
the state-run roads since 1998, the application 
of the requirements has not been 
systematically evaluated. However, limited 
evaluations have been made (Swedish 
National Road Administration, 1997b; 
Eriksson & Norlén, 1998; Kågeson, 1999; 
Swedish National Road Administration, 
1999b; Reinius, 2001; Hambeson & Romanus, 
2003). This means that the SRA have 
fragmentary knowledge of the consequences 
of the implementation of the requirements. It 
also means that the SRA does not know how 
the contractors work with the requirements, if 
they fulfil the requirements and which factors 
determine the contractors’ performance, 
actions and the impacts on the natural 
environment. On a national level, only a few 
evaluations have been made of environmental 
requirements in the public procurement of 
services. Sterner (1999; 2002a; 2002b) has 
identified six types of environmental 
requirements (building and demolition waste, 
contractors’ environmental work, material, 
ecological aspects, construction, and other) in 

a study of environmental requirements for 
buildings and construction projects in the 
private and the public sectors. Also, the study 
by Sterner makes an attempt to evaluate the 
environmental load by stating the 
environmental requirements, showing that the 
majority of the requirements reduce the 
environmental load (Sterner, 1999; Sterner, 
2002a; Sterner, 2002b). In a general review of 
experiences of green procurement in different 
public sectors, the Swedish Environmental 
Protection Agency (1999a) concludes that 
there is a need for exchange of experiences 
among Swedish authorities. Furthermore, in 
order to evaluate the effectiveness of green 
procurement in road maintenance, there is a 
need for a more systematic assessment of 
experiences (Gren, 1999).  
Moreover, the follow-up of environmental 
requirements in road maintenance contracts is 
limited (Liljegren, 2003). In a study of the 
opening of the road maintenance in the 
Swedish National Road Administration to 
competitive markets, Liljegren (2003) shows 
that none of the client representatives 
considered environmental requirements to be 
the most important requirements to follow up. 
Furthermore, only a few of the client 
representatives believed that there was a need 
for better methods to follow up the 
environmental aspects (op.cit.). Also, in 1999, 
the Parliamentary Auditors demonstrated that 
the SRA along with the Swedish National Rail 
Administration lack routines for follow-up of 
the environmental impacts of road and railway 
investments once the operation phase of the 
roads and railways has started (Swedish 
Parliamentary Auditors, 1999). Furthermore, 
the Parliamentary Auditors stated that only a 
few evaluations had been published and 
neither the SRA nor the Swedish National Rail 
Administration have any systems to collect 
and spread the knowledge obtained in the 
evaluations (op.cit.).  
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Based on the prediction by SIKA et al. (1999) 
that the total volume of contracted road 
maintenance services will continue to increase 
in the future, one can assume that the 
importance of green procurement will also 
increase in the future. As mentioned above, 
the SRA have introduced environmental 
requirements in their contracts on a large 
scale. However, only limited evaluations have 
been made which means that knowledge 
about the application of green procurement 

and the environmental effectiveness of 
specifying environmental requirements is 
limited. The present study was initiated in 
order to investigate the introduction of 
environmental requirements in routine road 
maintenance. The main focus is on identifying 
environmental requirements, examining the 
process leading to the requirements, analysing 
contractor performance and describing 
follow-up of the requirements by the client.  
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3 OBJECTIVES 

 
This thesis examines the application of environmental requirements in Swedish road maintenance 
contracts during 1997–2003. The overall aim of the thesis is to examine the implementation of 
environmental requirements in SRA road maintenance contracts and to develop an improved model 
for the implementation of environmental requirements, making it easier for the SRA to establish an 
optimal contracting strategy for routine road maintenance. Specific aims are: 

• to identify the environmental requirements 
stipulated by the SRA (Paper I), 

• to examine the process behind the initial 
formulation of the environmental 
requirements (Papers I and III), 

• to investigate the client intentions behind 
the requirements on mowing, drainage 
maintenance and water culverts (Paper II), 

• to investigate the follow-up of the 
requirements by the clients (Paper II), 

• to investigate the contractor fulfilment of 
environmental requirements (Paper II), 

• to investigate the factors influencing 
contractor performance (Paper II), 

• to investigate contractor responses to the 
requirements for vehicles (Paper III) and, 

• to examine the changes in the vehicle fleet 
used in road maintenance due to the 
introduction of the requirements (Paper 
III) 

• to develop a model for the 
implementation of environmental 
requirements (Paper IV). 
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4 METHODS 

4.1 Scope of the thesis 

The subject of this thesis is the Basic Package 
of Routine Maintenance (Grundpaket Drift) 
used by the SRA. This package mainly 
includes routine maintenance. However, 
drainage maintenance and replacement of 
water culverts (which can be regarded as 
periodic maintenance) are included. The 
studies concern the natural and cultural 
environment, whereas aspects concerning 
economy (such as market gains and cost 
savings) and working environment are not 
included. The focus of the study is the 
environmental requirements in the tender 
documents whereas tender evaluation and 
supplier selection procedure are not included. 
The “follow-up” and “control” activities 
studied in the thesis are the clients’ follow-up 
and control of the requirements in the Basic 
Package of Routine Maintenance, and not 
changes in road status or the cost 
development.  
Several persons are responsible for the Basic 
Package of Routine Maintenance in the SRA 
Regional Road Management Directorates. The 

SRA does not have a standardised 
denomination of the different positions in its 
organisation (Liljegren, 2003). Persons who 
have the overarching responsibility of the 
Basic Package of Routine Maintenance in the 
different Regions are called client managers in 
this study. SRA persons acting as contacts 
between the RRMDs and the contractors are 
here called client representatives.  
The research in this thesis seeks to deepen the 
understanding of the process of 
environmental adaptation of road 
maintenance. Several approaches, mainly 
qualitative, have been used in the study which 
was carried out between 1997 and 2003 
(Figure 2). The main methods used are 
content analysis of tender documents, case 
studies based on qualitative interviews, 
inventories and questionnaires, and 
participatory observations. A discussion of the 
basis for the selection of methods is presented 
in chapter 8. An overview of study designs has 
been compiled in Table 1.  
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Table 1. Overview of study designs. 

Pre-understanding Content 
analysis 

Exploratory study 
(case study) 

In-depth study 
(case study) 

Phenomenon Environmental 
problems and 
SRA policy 
instruments  

The process of 
development of 
environmental 
requirements for 
trucks and 
construction vehicles

Environmental 
requirements 

Fulfilment and 
follow-up of 
environmental 
requirements 

Fulfilment and 
follow-up of 
new 
environmental 
requirements 

Intentions 
behind the 
requirements 

Fulfilment of 
the intentions 
behind the 
requirements 

Vehicles used 
in the 
contracts 

Vehicles used 
in the 
contracts 
(complement) 

Participants 21 persons at 
SRA HQ and 
RRMD 

SRA, Swedish Road 
Haulage Association, 
Association of 
Swedish 
Earthmoving 
Contractors, Volvo, 
Saab, companies 
producing catalytic 
converters  

28 tender 
documents 

16 persons 
connected to 3 
maintenance 
areas 

6 persons 
connected to 2 
maintenance 
areas 

5 persons at 
SRA and the 
Western 
Region 

5 persons, 
contractors 

63 (79) 
subcontractors

5 contractors 

Method for 
data 
collection 

Qualitative 
interviews, visits 
to maintenance 
areas 

Participatory 
observation during 
SRA discussions 
during the briefing 
meetings of the 
requirements 

Identification 
of tender 
documents 

Qualitative 
interview, 
inventories 

Qualitative 
interviews, 
inventories 

Qualitative 
interviews 

Structured 
qualitative 
interview, field 
studies 

Questionnaire Structured 
qualitative 
telephone 
interviews 

Analysed 
data  

Qualitative 
interview 

Field notes Tender 
documents 

Qualitative 
interviews, 
inventory 
protocols 

Qualitative 
interviews, 
inventory 
protocols 

Qualitative 
interviews 

Structured 
questions, 
field notes, 
photographs 

Questionnaire Telephone 
interviews 

Method for 
data analysis 

Ad hoc meaning 
generation 

Ad hoc meaning 
generation  

Content 
analysis 

Ad hoc 
meaning 
generation 
through 
clustering, 
triangulation 

Ad hoc 
meaning 
generation 
through 
clustering, 
triangulation 

Ad hoc 
meaning 
generation 
through 
clustering 

Ad hoc 
meaning 
generation 
through 
clustering, 
triangulation 

Ad hoc 
meaning 
generation 
through 
clustering 

Ad hoc 
meaning 
generation 
through 
clustering 

Paper Paper I Paper III Paper I Paper II, 
Paper III 

Paper II,  
Paper III 

Paper I,  
Paper II, 
Paper III 

Paper II Paper III Paper III 
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Participatory observation
2 meetings

1998

Semi-structured interviews,
focus groups
16 persons

Client representatives and contractors
Cases A- E

1999

Telephone interviews
5 persons

Contractors
2003

Inventories of products, waste and vehicles
Contractors and sub-contractors

Cases A - E
1999

Questionnaire
63 (79) sub-contractors

2001

Semi-structured interviews
Clients

5 persons
2001

Paper III

Exploratory 
study

Semi-structured interviews
focus groups
21 persons

Clients and contractors
1998

Semi-structured interviews,
focus groups

5 persons
Client representatives and contractors

Cases D and E
2000

Inventories of products, waste and vehicles
Contractors and sub-contractors

Cases D and E
2000

Structured interviews,
6 persons

Contractors
Cases A - E

2001

Inventories of species-rich roadsides, drainage 
maintenance and culverts

Contractors and sub-contractors
Cases A - E

2001

Pre-understanding

Paper II

Paper II, Paper III

Paper III

Paper II, Paper III

Paper II

Paper II

Paper I, Paper II

Paper II, Paper III

Paper III

Content analysis
23 tender documents

1998 
Paper IContent analysis

In-depth study

Time

Environmental 
problems and SRA 
policy instruments 

The process of
development of env req
for trucks & vehicles

Environmental 
requirements

Fulfilment and 
follow-up of 
environmental 
requirements

Fulfilment and 
follow-up of  
new 
environmental 
requirements

Intentions 
behind the 
requirements

Fulfilment of the 
intentions behind 
the requirements

Vehicles used in 
the contracts

Vehicles used in 
the contracts
(complement)

 
Figure 2. Study design. 
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4.2 Pre-understanding 

A steering committee and a reference group 
have been linked to the study. Also, a 
reference company, PEAB Syd AB2, has been 
assigned to this project. The function of the 
reference company is to give an introduction 
to road maintenance through a contact person 
but also through site visits. The work on this 
study started with a visit to the head office of 
PEAB and two road maintenance areas, run 
by PEAB. The visit was made in October 
1997 and aimed to give an insight into as 
many different aspects of road maintenance as 
possible. Participation in road inspections, 
riding the salt trucks during chemical ice-
control, demonstration of different types of 
waste separation were some of the activities 
that were carried out during the visit. The 
duration of the initial visit was one week. 
Initial interviews and visits to maintenance 
areas and Regional Directorates were 
performed in order to get a pre-understanding 
of the environmental problems that are 
connected with road maintenance. The 
interviews and visits were performed in the 
spring of 1998 at the head office of the SRA 
in Borlänge, at four Regional Road 
Management Directorates and at some of the 
contractors working on road maintenance. 
The Regional Directorates visited during the 
interviews were Skåne Region, Western 
Region, Central Region and Stockholm 
Region. The interviews were semi-structured, 
included open-ended questions and were 
performed with individual informants as well 
as in the form of focused group interviews (cf. 
Fontana & Frey, 1994; Frankfort-Nachmias & 
Nachmias, 1996) with two to three persons at 

2 PEAB is mainly working within the field of 
construction and civil engineering. 

 

a time. All interviews were audio-recorded and 
transcribed. In all, twenty-one informants 
were interviewed. 
A literature review (Faith-Ell, 2000a) was 
performed along with the interviews in order 
to deepen the investigator’s pre-
understanding. The focus of the literature 
study was: to survey the literature on 
environmental aspects associated with road 
maintenance, to investigate relevant 
environmental regulations and legislation, to 
provide a survey of road maintenance and 
procurement in the SRA, and to compile 
literature on environmental policy instruments 
that could be used for the environmental 
adaptation of road maintenance. 
Also, participatory observations of the 
discussions during the briefing meetings 
concerning the requirements for vehicles 
between the SRA and different organisations 
and companies in the road sector were carried 
out in order to get a pre-understanding of the 
development of environmental requirements 
for vehicles. The Swedish Road Haulage 
Association, the Association of Swedish 
Earthmoving Contractors, Volvo, Saab, and 
several companies producing catalytic 
converters and particle filters were represented 
in the discussions during the briefing meetings 
concerning the requirements. The 
observations were made in 1998 and focused 
on the environmental requirements on trucks 
and construction vehicles from an SRA 
perspective. Notes were taken during the 
observations. Also, written material such as 
SRA memoranda from the meetings and 
background material to the requirements were 
collected. 
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4.3 Content analysis of tender documents 

In order to identify what type of 
environmental requirements had been used in 
the procurement of road maintenance, a 
selection of 20 tender documents from the 
period 1997-1999 was collected. Three 
additional tender documents from 
procurements previous to 1997 were also 
studied due to their relevance to the later case 
study. The sampling population was the text 
within documents i.e. the requirements in the 
tender documents that can be associated with 
environmental aspects in the Administrative 
Ordinance, the Description of Functional 
Standards and appendices to the Description 
of Functional Standards. The tender 
documents were selected through stratified 
sampling. One tender document was 
considered to be representative for all 
procured maintenance areas in a Region for a 
specific year. This is because the same basis is 
usually used for all tender documents in one 
Region. Normally only small adjustments are 
made for the individual maintenance areas. 
The distribution of the tender documents over 
the country is described in figure 3. Six out of 
seven SRA Regional Directorates were 
represented in paper I. The Stockholm Region 
was excluded in paper I since no procurement 
of road maintenance was made in 1998.  
The tender documents were analysed by 
content analysis that focused on the ‘Basic 

Package of Routine Maintenance’ used in 
procurements by the SRA. Content analysis as 
a research method has been described by for 
example Krippendorff (1980) and Weber 
(1990). The content analysis was performed 
based on two questions: 
A. What types of environmental aspects are 

addressed in the environmental 
requirements? 

B. Do the environmental requirements focus 
on road maintenance services or are there 
also other types of environmental 
requirements? 

The content of the tender documents was 
analysed through open coding in accordance 
with Strauss and Corbin (1996). This implies 
that environmental requirements within the 
text were identified and coded into concepts. 
The coding was carried out manually, and 
both single words and whole phrases were 
encoded. The coding was based on the 
existence of a concept, not its frequency. This 
means that an environmental requirement was 
recorded only once even if it had been 
stipulated in several chapters of the tender 
document. The open coding resulted in 42 
different concepts. The concepts were then 
combined into categories in accordance with 
the questions that had been asked to the text.  
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Figure 3. Distribution of reviewed tender documents (in three cases one dot represents two tender 
documents from different years). 

 

4.4 Case studies 

Two case studies have been carried out in the 
project. The first study was an exploratory 
study focusing on the performance of the 
environmental requirements by the 
contractors and the following-up of the 
requirements by the SRA client 
representatives. Based on the results of the 
first study, the succeeding study focused on 
the performance of the environmental 
requirements in relation to the client 
intentions behind the requirements.  
Both studies consisted of five cases (Table 2). 
The case studies were designed as holistic 
multiple-case studies according to the 

classification by Yin (1986), one road 
maintenance area constituting a unit of 
analysis. The cases were selected through a 
comparison sampling based on three criteria: 
year of procurement, contractors and SRA 
Regional Directorates, and the inclusion of 
both urban and rural areas in each study area. 
Cases A, B and C were contracts that were in 
progress when they were selected to be a part 
of the study, cases D and E were contracts 
that were to be procured in 1999. The cases 
were identical in the exploratory and in the in-
depth study. A description of the cases in the 
studies can be found in Appendix A. 
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Table 2. Cases in the case studies. 

Case Label in Faith-Ell 
(2000b) 

SRA Regional Road 
Management 
Directorate 

Tender document 
used for the case 

studies 

Total number of environmental 
requirements in the tender 

documents 

A VSÖ1 South-Eastern 1997 44 

B VMN2 Mälardalen 1998 81 

C VN3 Northern 1998 78 

D VM4 Central 1999 58 

E VSK5 Skåne 1999 94 

 
 

 

 
Case C

Case D

Case B

Case A

Case E

 
 

Figure 4. Location of the case study areas. 
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4.5 Exploratory study 

The exploratory study was based on interviews 
with individual informants as well as focused 
group interviews comprising two to four 
persons. The interviews were carried out with 
the client representative, representatives from 
the client’s environmental division and the 
foremen of the contractors and took place at 
the SRA Regional Directorates and at the 
different maintenance areas from December 
1998 to August 2000. The interviews were 
semi-structured and included open-ended 
questions. The questions were based on the 
environmental requirements that had been 
identified in the content analysis of tender 
documents. All interviews but one were audio-
recorded and transcribed. The reason for not 
recording one of the interviews was the 
atmosphere at one of the road stations, since 
the contractor had lost the contract just prior 
to the interview. An information letter was 
sent to all interviewees and informed consents 
were obtained prior to all interviews and 
inventories.  
Along with the interviews, inventories were 
made of all products, materials and vehicles 
used in the contract. The inventories were 
performed to verify the informants’ answers 
through triangulation (cf. Denzin, 1978; 
Patton, 1980) of data from different sources. 
All products and all vehicles used by the 
contractors and subcontractors were identified 
in the inventory. Also, all waste generated in 
the maintenance contracts (from paper to 
drainage materials) was identified. The 
inventories were based on protocols that had 
been prepared in advance, questions to the 
personnel at the road stations and 
subcontractors, invoices, lists of trucks and 
construction vehicles, and permits from 
municipalities and other authorities. The 
protocols comprised the following data: For 
the category Products and materials: use; 

manufacturer; type of environmental product 
declaration; amount per year; storage place; 
permits. For the category Vehicles: type of 
vehicle; manufacturer; model; catalytic 
converter; type of fuel; fuel consumption for 
individual vehicles; total amount of fuel 
consumption per year. For the category Waste: 
amount per year; number and type of 
fractions; waste collector; location and type of 
waste deposits; permits. The inventories were 
made in co-operation with personnel at the 
road stations. In most cases, except for case A, 
the amount of materials, products and waste 
could only be roughly estimated. In case A, all 
material and waste could be traced through 
invoices. All cases had documentation of the 
amount of salt and grit used in the contracts. 
The estimation of the use of fuel was based on 
driving length and fuel consumption. To find 
if there were any changes in contractor 
behaviour due to the introduction of extensive 
environmental requirements, a comparison 
was made in cases D and E where the 
contractors’ compliance with the new 
environmental requirements in the expiring 
contracts was compared with the performance 
of the contractors in the new contracts. 
The fulfilment of the requirements by the 
contractors was identified on the basis of the 
interviews and the inventories. A requirement 
was considered to be fulfilled if the contractor 
and subcontractors were performing the work 
according to the requirement as interpreted by 
the client representative. In some cases, the 
contractor did not fulfil the environmental 
requirements in the contract to their full 
extent but the client considered the effort 
made by the contractor to be sufficient. Cases 
where, e.g., the contractor but not the 
subcontractor fulfilled a requirement were 
classified as almost fulfilled. In order to 
achieve a comprehensive view of the results 
and to be able to compare the results in the 
five cases, a sorting procedure was carried out. 
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An ad hoc meaning generation approach (cf. 
Kvale, 1996) was used for the analysis of the 
interviews. The data analysis was based on 
clustering (cf. Miles & Huberman, 1994) in 
which the responses from the informants and 
statements in the plans for performance were 
sorted into concepts and categories identified 
in the previous content analysis of the 
environmental requirements in the tender 
documents. The results of the inventory of all 
products, materials, vehicles and waste at the 
five road stations were compared with the 
contractors’ statements in the performance 
plan and the environmental requirements in 
the contracts.  

4.6 In-depth study 

Seven maintenance activities were selected for 
the in-depth study (Table 3). The selection 
was based on the following criteria: 

• The environmental requirements should 
aim at maintenance activities that had 
direct impact on the environment in the 
maintenance areas 

• Requirements for consultation with 
authorities were excluded 

• Requirements that were considered to 
have the character of policy instruments 
were excluded 

• It should be possible to carry out proper 
follow-up (quantifiable aspects if possible) 

However, the requirements concerning Waste 
separation, salt consumption, and use of soil 
and gravel were later on excluded from the 
study. The reason for excluding some aspects 
from the study after the selection was the 
difficulties in the data collection. The reason 

for excluding waste separation from the in-
depth study was a lack of systemised 
information about the contractors’ waste 
handling. Only one contractor in the 
exploratory study, Case A, knew the actual 
amount of waste that they produced. The 
waste could in Case A be traced though the 
invoices from the waste receiver. In the other 
cases the amount of material was not clear due 
to the fact that waste handling is dependent 
on municipal regulations, which differed in all 
cases. Some contractors could show invoices 
from some waste receivers but not all. Also, in 
one case the contractor and the municipality 
had an agreement in which they traded waste 
for ploughing services. Salt consumption was 
excluded from the study due to lack of data on 
chemical de-icing on a local level. This was 
also the reason for the exclusion of the data 
on the use of sand and gravel.  

4.6.1 Identification of  intentions behind the 
requiremen s  t

The intentions behind the requirements were 
identified through interviews with SRA 
personnel who had been involved in the initial 
formulation of the environmental 
requirements on mowing, drainage 
maintenance and construction of culverts in 
1997 – 1999. The aim of these interviews was 
to reveal the intentions behind the 
environmental requirements. The interviews, 
which were semi-structured and included 
open-ended questions, were audio-recorded 
and transcribed. Informed consents were 
obtained prior to the interviews. The analysis 
of the interviews was based on an ad hoc 
meaning generation approach and clustering. 
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Table 3. Selected categories and concepts (* indicates activ ties that were excluded from the s udy 
after the init al selection). 

i t
i

Studied activity Category Concept Main data collection method 

Mowing Vegetation and fauna Vegetation (general), 
Protected flora and 
Biodiversity 

Interviews 
Field inspections 

Drainage maintenance Vegetation and fauna 
Waste 

Protected flora and 
Biodiversity 
Waste handling according 
to regulations 
Waste separation 

Interviews 
Field inspections 

Water culverts Vegetation and fauna Fauna Interviews 
Field inspections 

Use of trucks and 
construction vehicles 

Trucks and 
construction vehicles

Trucks and construction 
vehicles 

Questionnaire and telephone 
interviews 

Waste separation* Waste Waste separation  
Salt consumption* Chemicals and 

products 
Use of salt  

Use of soil and gravel* Natural resources Soil and gravel  

 
4.6.2 Fulfilment of  the intentions behind the 
requ remen s  i t

The fulfilment of the intentions behind the 
requirements was determined through 
interviews with foremen of the contractors 
along with field inspections of ditches, new 
culverts, and species-rich roadsides. The aim 
of the interviews was to identify the methods 
used by the contractors to fulfil the 
environmental requirements. These interviews 
were structured and based on the identified 
intentions of the environmental requirements. 
The interviews with the contractors were not 
recorded but extensive notes were taken 
during the interviews. Also, the contractors 
identified and marked the location of drainage 
maintenance, deposits of drainage materials, 
new culverts and roadsides classified as 
species-rich on maps during the interviews.  
The follow-up of the requirements in the field 
was based on the results of interviews with the 
contractors. The above-mentioned maps 
provided a basis for the follow-up of the 

requirements in the field. Roadsides outside 
the identified areas were usually not examined. 
The examination of the species-rich roadsides 
had the aim of identifying if they had been 
disturbed by drainage maintenance or other 
activities. In the field, an examination was also 
made of how the material from the ditches 
had been handled, e.g. placed in the back 
slope or driven to a landfill. In the cases where 
landfills had been used, these were traced. The 
culverts that had been replaced during the 
contracts were inspected based on the criteria 
that had been stated by the informants in the 
interviews. The specific data collected in the 
field is shown in Table 4. Documentation in 
the field comprised visual inspections, 
photographs and field notes. The 
measurements of the water flow velocity in 
the culverts were not accurate due to low 
water depths. The results of the field study of 
mowing, drainage maintenance and new 
culverts were compared with the contractors’ 
statements in their performance plans.  
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Table 4. Summary of activities studied in the in-depth field studies. The selection of the examined 
aspects was based on the interviews with SRA personnel.  

Activity Examined aspects 

Mowing Use of cutting tools 
Use of shredding tools 
Gathering of mown material 
Annual mowing 
Mowing dates in the contract 
Actual mowing date 

Water culverts Occurrence of vegetation above culvert 
Free or obstructed passage through the culvert 
Flow velocity 
Culvert gradient in relation to the gradient of the water course 
Water depth in culvert  
Placing of the culvert base in relation to the base of the water course 
Occurrence of gravel and stones in the culvert 

Drainage maintenance Location of deposition of surplus materials (landfill or back slope) 
Adjustment to species rich roadsides 
Type of drainage maintenance 

 

4.6.3 Vehicles used in the contracts 

A questionnaire was sent out to all 
subcontractors working in the five 
maintenance areas. The response frequency 
was 80 per cent (63 out of 79). The questions 
asked concerned how long the subcontractors 
had worked in the maintenance area, how 
many vehicles the subcontractors had used in 
the maintenance area during the period 1992-
2001, if the subcontractor had replaced 
vehicles, what years this had been done, the 
reasons for the subcontractor to replace 
vehicles (easier to get a contract with a “green 
vehicle”3, easier to get a contract with a 
“yellow vehicle”, the vehicle was old and had 
to be replaced or other reasons), and if the 
subcontractor had changed vehicles earlier 
than planned due to the environmental 
requirements. The subcontractors should also 

                                                 
3 A definition of environmental class standards can be 
found in Appendix B. 

 

fill in data on the vehicles that had been used 
in the maintenance area during 1992-2001. 

4.6.4 Vehicles used in the contracts 
(complement) 

The inventory of vehicles in 1999 was 
complemented in May 2003 with a limited 
survey using telephone interviews with the 
foremen at the five studied maintenance areas. 
The interviews aimed to identify the 
subcontractors’ use of vehicles in different 
colour classes. 
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Plate 1. Species-rich roadsides (Case D). Plate 2. Gravel road in an old cultural landscape 
(Case E). 

Plate 3. Extensive drainage maintenance of a 
species-rich roadside (Case C). 

Plate 4. Reconstruction of road (Case D). 

 
Plate 5. Reconstruction of a species-rich roadside 
(Case B). 

Plate 6. Replacement of water culvert (Case B). 
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Plate 7. Milestone (Case D).  Plate 8. Milestone (Case E).

Plate 9. Example on a correctly p aced water 
culvert – the culvert base is placed below the base 
of the watercourse, no vegetation directly above 
the culvert (Case B). 

l Plate 10. Example on an incorrectly placed water 
culvert – the culvert base is placed above the base 
of the watercourse (Case E). 

Plate 11. Willows that have been subject to 
pollarding (Case E). 

Plate 12. Salmon ladder (Case D). 
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5 THE DEVELOPMENT AND APPLICATION OF ENVIRONMENTAL 

REQUIREMENTS 

 
This chapter identifies the environmental requirements that have been used by the SRA. Also, the 
process for the development of the environmental requirements is described along with the 
application of the requirements. The chapter summarises papers I-III. 

5.1 The initial development of 
environmental requirements 

It was revealed in the interviews that the point 
of departure for the process of stipulating 
environmental requirements within the SRA 
was a suggestion by the Reports of the 
Swedish Governmental Commission (1996) 
that the road sector and the construction 
sector were suitable for the introduction of 
green procurement. Initially the process of 
formulating environmental requirements was 
not standardised within the SRA. The study 
revealed that environmental requirements 
were developed on both the national and the 
regional level in the SRA organisation in the 
initial stages of the introduction of the 
requirements. Also, the initial formulation of 
the environmental requirements was not 
preceded by any attempt to break down the 
national environmental objectives. Instead the 
formulation was dependent on the knowledge 
of single individuals in the organisation. This 
led to a situation in which some of the 
Regional Directorates had started to stipulate 
environmental requirements whereas others 
had not. The result was that i) the contractors 
began to question the environmental 
requirements, and ii) there was a re-allocation 
of trucks and vehicles to specific Regions in 
order to fulfil different Regional standards. 
The reaction of the SRA head office to the 
differences between the Regions was to 
introduce a set of national environmental 
requirements in 1998. The main reason was 
that the SRA head office wanted to keep the 
initiative in the formulation of environmental 

requirements. This is also mirrored in a slight 
decrease in 1999 in the number of 
requirements in most Regional Directorates 
(Figure 5). It was revealed in the interviews 
that three criteria were used in the formulation 
of the national environmental requirements by 
the SRA: i) all requirements had to be justified, 
ii) the benefit to the environment had to be 
demonstrated and iii) the requirements had to 
be realistic.  
The main focus in the development of the 
national environmental requirements was on 
trucks and construction vehicles. In the 
development of requirements on trucks and 
construction vehicles, the SRA chose to use a 
process that differed from the development of 
other environmental requirements. The main 
reason was the heavy criticism from the 
maintenance contractors that the three major 
cities of Stockholm, Göteborg and Malmö had 
experienced. Also, the SRA lawyers were of 
the opinion that the SRA could not go as far 
as the three cities had done in their 
requirements due to the Swedish and EU 
legislation on public procurement. In the new 
process, the SRA invited the organisations that 
might be affected by the requirements (for 
example the Swedish Road Haulage 
Association, the Association of Swedish 
Earthmoving Contractors, Volvo, Saab and 
several companies producing catalytic 
converters and particle filters) to a discussion 
on common requirements for trucks and 
construction vehicles used in SRA contracts. 
The discussion aimed to ensure that the 
invited organisations were fully informed of 
the environmental requirements. The 
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environmental requirements for trucks and 
construction vehicles suggested by the SRA 
were constructed as a model for payment for 
trucks and construction vehicles, based on 
emission levels and age. The baseline level for 
the payment in this model is named ‘yellow’4. 
A bonus will be paid for trucks and 
construction vehicles classified as ‘green’ 
whereas the payment will be reduced for 
trucks and vehicles classified as ‘red’. The idea 
of the model is that the requirements shall 
escalate in time.  

5.2 Environmental requirements in the 
Basic Package of Routine Maintenance 

The study showed that the SRA had stipulated 
environmental requirements in all studied 
tender documents. Forty-two concepts of 
environmental requirements could be 
identified in the classification of the 
environmental requirements in the Basic 
Package of Routine Maintenance (for a more 
in-depth description of the different concepts 
and requirements, see Faith-Ell (2000b)). 
There was an increase in the number of 
environmental requirements between 1997 
and 1999. Also, the extent to which 
environmental requirements were used varied 
between the Regions (Figure 5).  
The result of the categorisation of the 
concepts is shown in Tables 8 and 9 
depending on the question that was asked to 
the text. The categorisation of environmental 
requirements based on question A (What 
types of environmental aspects are addressed 
through the environmental requirements?) 
resulted in nine categories of environmental 
requirements (Table 5). The categorisation 
based on the second question (Do the 
environmental requirements focus on road 
maintenance services or are there also other 

                                                 
4 See Appendix B. 

types of environmental requirements?) 
resulted in three categories of environmental 
requirements (Table 6). 
Concerning question A, the study showed a 
large variation in the number of requirements 
in the different categories (Figure 6). Initially 
the categories ‘Vegetation and fauna’ and 
‘Chemicals and products’ dominated the 
environmental requirements in the tender 
documents. ‘Vegetation and fauna’ and 
‘Chemicals and products’ represented more 
than 40 per cent of the total number of 
environmental requirements (Figure 7). 
However, this predominance was not as 
accentuated in 1999 (Figure 6). The category 
‘Vehicles’ only represented five per cent of the 
environmental requirements specified in the 
tender documents (Figure 7). 
The distribution of the environmental 
requirements in the categories based on 
question B is shown in Figure 8. Less than 60 
per cent of the environmental requirements 
addressed actual maintenance services (Figure 
8). The environmental requirements that 
directly addressed maintenance decreased to 
50 per cent in 1999, while the other two 
categories, i.e. ‘Products and chemicals’ and 
‘Environmental management’, increased 
between 1997 and 1999. 
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Figure 5. The total number of environmental requirements stipulated in the tender documents from
the six studied SRA Regional Directorates during 1997-1999.  
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Table 5. Categories, concepts and subcategories of environmental requirements identified in the 
content analysis of 20 tender documents from the years 1997-1999 and three tender documents 
previous to 1997. All seven SRA Regions are represented in the results.  

Category Concepts Subcategories 
Vegetation and fauna 
 

Vegetation (general) 
Protected flora, biodiversity 
Ancient monuments 
Natural and cultural environment 
Fauna 

 

Natural resources Natural resources 
 

Mechanical ice control 
Soil and gravel 

Noise and dust Noise 
Dust 

 

Pollution of  
soil and water 

Pollution of soil 
Pollution of groundwater 
Pollution of watercourses 
Pollution of water 
Oil separation 
Handling 
Service 

 

Waste Waste Waste handling according to 
regulations 
Consultation 
Waste separation 

Chemicals and 
products 
 

Fuels (including hydraulic oils) 
Chemicals (excluding fuels, oils, biocides and salt) 
Biocides 
Dust control 
Use of salt 
PVC and plastic 
Flame retardants 
Road marking 
Tyres 
Snow plough blades 
Guard rails 
Road signs 
Edge marker sticks 

 

Trucks and 
construction vehicles 

Catalytic converter 
Age or emissions of trucks and construction vehicles 

 

Product declaration 
 

Product declaration 
Environmental product declarations 
Environmental product declaration of vehicles 
Eco-labels 
List of Restricted Chemical Substances and Observation 
List 

 

Environmental 
management 
 

Environmental training 
Quality plan 
Environmental control plan 
Environmental plan 
Environmental Management System (EMS) 
Legal knowledge 
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Figure 6. The distr bution of the environmental requirements among different categories. Mean 
value of the number of environmental requirements stated in the six Regional Directora es.  
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Figure 7. The total number of requirements in all 23 studied tender documents sorted by category  
N=1166. 
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Table 6. Concepts of environmental requirements identified in the content analysis of 18 tender 
documents from 1997-1999 grouped into three different categories.   

Category Concepts 

Environmental requirements for the 
performance of services 

Vegetation (general) 
Protected flora and biodiversity 
Ancient monuments 
Natural and cultural environment 
Fauna 
Soil and gravel 
Noise 
Dust 
Use of salt 
Pollution of soil 
Pollution of groundwater 
Pollution of watercourses 
Pollution of water 
Oil separation 
Handling 
Service 
Waste handling according to regulations 
Consultation 
Waste separation 

Environmental requirements for 
products 

Mechanical ice control 
Fuels (including hydraulic oils) 
Chemicals (excluding fuels, oils, biocides and salt) 
Biocides 
Dust control 
PVC and plastic 
Flame retardants 
Road marking 
Tyres 
Snow plough blades 
Guard rails 
Road signs 
Edge marker sticks 
Catalytic converter 
Age or emissions of trucks and construction vehicles 
Product declaration 
Environmental product declarations 
Environmental product declaration of vehicles 
Eco-labels 
List of Restricted Chemical Substances and Observation List 

Requirements for Environmental 
Management Systems 

Environmental education 
Quality plan 
Environmental control plan 
Environmental plan 
Environmental Management System (EMS) 
Legal knowledge 

 
 

 

 34



Charlotta Faith-Ell  TRITA-LWR PHD 1016 

 

0%

10%

20%

30%

40%

50%

60%

70%

Services Products EMS

'97
'98
'99

 
Figure 8. Environmental requirements in tender documen s in six Regional Directorates as 
distr buted among the categories Services, Products and Environmental Management Systems, 
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1997=238, N1998=476 and N1999=452.  

 

5.3 Contractor compliance and 
implementation of the environmental 
requirements 

None of the contractors in the study fulfilled 
all environmental requirements in the 
contracts. However, three-quarters of the 
environmental requirements in the tender 
documents were fulfilled by the contractors 
(Figure 9). About 10—30 per cent of the 
requirements were partly fulfilled, while one to 
ten per cent were not fulfilled at all. Also, the 
contractors’ environmental performance was 
improved after the introduction of the 
environmental requirements (Table 7). The 
two main reasons for not fulfilling the 
environmental requirements revealed in the 
study were i) absence of consultation with 

competent authorities and municipalities, and 
ii) inadequate transfer of the environmental 
requirements to the subcontractors. The 
absence of consultation with competent 
authorities and municipalities was a result of 
the fact that the client representatives and the 
contractors had a close relationship and they 
interpreted the requirements together. This 
typically occurred where requirements were 
not clearly formulated. The SRA 
environmental departments were not always 
contacted for clarification in the case of 
unclear requirements. The inadequate transfer 
of the environmental requirements to the 
subcontractors was mainly a result of the fact 
that the client representatives as well as the 
contractors were willing to let the 
subcontractors hand in the information at a 
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time that suited the subcontractors. This led to 
a situation in which it was unclear if the 
subcontractors complied with the 
requirements or not. 
One feature that became evident in the 
exploratory case study was that both the client 
representatives and the contractors 
experienced problems with the environmental 
requirements since the requirements in some 
cases seemed to refer to aspects that had not 
been verbalised in the requirements. Also, it 
was indicated that the state of the 
environment in the studied maintenance areas 
was in some cases dependent on other players 
than the contractors. The in-depth case study 
was initiated in order to examine the reasons 
behind the environmental requirements, the 
extent to which the contractors met the 
underlying reasons, and the impact on the 
state of the environment by other players.  
The in-depth study revealed that the reasons 
behind the requirements for mowing species-
rich road sides were i) promotion of the use of 
sharp-cutting devices instead of shredding 
machinery that leaves the remaining 
vegetation with an ugly appearance and limited 
capability of re-growth, ii) removal of cut 
material in order to speed up nutrient 
deprivation, iii) annual mowing in order to 
avoid overgrowing with bushes, and iv) 
mowing after seed shedding but before 
autumnal nutrient withdrawal into the plants. 
The persons who had formulated these 
requirements stressed that these requirements 
applied to species-rich roadsides but were of 
the opinion that the requirements should be 
applied to all mowing activities. The in-depth 

study demonstrated that all contractors in the 
study used shredding machinery for all roads. 
None of the contractors removed the cut 
material, and mowing was performed annually 
in all cases except for case C in which some 
roads were cut every second year. All 
contractors cut the roadsides within the 
stipulated time frames (Table 8).  
In the case of drainage maintenance, the 
reasons behind the environmental 
requirements were i) the intention to protect 
vegetation with high botanical values on the 
roadsides, and ii) to keep track of the materials 
taken from the roadsides, i.e. to avoid local 
farmers’ use of the materials without 
permission from the municipality. The 
contractor strategies for drainage maintenance 
of species-rich roadsides were quite similar in 
the five cases. Ditch rinsing and selective 
drainage maintenance were performed in 
order to protect the flora. Material resulting 
from the drainage activities was placed in the 
back slope as far as possible in the studied 
cases. However, all but one contractor stated 
that they give soil to the local farmers, usually 
without informing the municipality. None of 
the contractors had a register of locations 
where the waste from the drainage 
maintenance had been placed over the years. 
The in-depth study showed that the main 
issues that determined the outcome of the 
environmental requirements were: i) lack of 
knowledge of the environmental requirements 
among the drivers, ii) lack of information to 
other clients in the SRA organisation, and iii) 
lack of information to the public about the 
environmental requirements. 
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Figure 9. Fulfilment of environmental requirements in running contracts. See Table 2 for a case 
descrip ion.  t

 

 
 
Table 7. The fulfilment of the environmental requirements in cases D and E. There was a change in
contractors between the contracts in case D but not in case E.  

 Case D 

Expiring contract 

Case D 

New contract 

Case E 

Expiring contract 

Case E 

New contract 

Fulfilled 69% 72% 68% 83% 

Almost fulfilled 17% 26% 20% 14% 

Not fulfilled 14% 2% 12% 3% 
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Table 8. Contractor compliance with the client’s intentions behind the requirements for mowing. 

 Use of sharp 
cutting tools 

Use of
shredding tools

 Gathering of
material 

 Annual mowing Mowing dates in the contracts Actual mowing date 

Case A 
 

No Yes No  Yes June 15-September 15 Begins after midsummer 

Case A species rich 
 

No Yes No Yes After July 15 After July 15 

Case B 
 

No    Yes No Yes June 15-September 15 Begins after midsummer 

Case B species rich 
 

No Yes No Yes After July 15, July / August After August 15 

Case C No   Yes No Zone-roads5 are 
not cut annually 

June 15-September 1 One road at the end of June, the 
rest July 15-September 1 

Case C species rich No   Yes No Zone-roads are
not cut annually 

  End of July at earliest,  
not later than August 15 

After August 15 

Case D No Yes No Yes June 15-September 15 Begins after midsummer, 
intermission during vacations 

Case D species rich 
 

No Yes No Yes August Begins in August 

Case E No Yes No Yes Depending on road type: June 1-
July 15, September 1-October 15 
and, July 1-August 15 

Follows the time schedule 

Case E species rich No   Yes No Yes Species-rich road sides after 
August 15, cultural roads after 
September 1 

Follows the time schedule 

                                                 
5 The RRMD in Case D had a special programme for drainage maintenance of roads with low traffic intensity, referred to as zone-roads. These roads were 
mowed every second or third year.  
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5.4 Reactions of contractors and client 
representatives to the requirements for 
trucks and construction vehicles 

The contractors and client representatives 
were generally positive to the use of 
environmental requirements for vehicles. The 
implementation of the requirements had not 
resulted in any large problems. However, 
problems with the implementation of the 
requirements could be identified: 

• there had been deviations from the 
requirements in critical situations 

• misinterpretations regarding the vehicle 
product declarations had occurred 

• the client representatives had access to 
several versions of the requirements, 
which was regarded as confusing 

• the requirements had led to additional 
administration (considered to be a 
problem mainly by the subcontractors) 

• the subcontractors were not always 
receiving the bonus for ‘green’ trucks 

• the benefit of some of the requirements 
was considered to be unclear by some 
informants 

• the environmental training given by the 
SRA was considered unsatisfactory by 
some contractors 

The contractor implementation of the 
environmental requirements was also analysed 
through an examination of the development 
of the vehicle fleet after the introduction of 
environmental requirements for trucks and 
construction vehicles. This examination 
showed that the number of ‘green’ trucks 
increased and that of ‘yellow’ decreased after 
the introduction of the environmental 
requirements (Figure 10). The number of ‘red’ 
trucks increased, probably due to the fact that 
several ‘yellow’ trucks had become ‘red’ in 
time. The increase in the number of green 

trucks could indicate that the environmental 
performance had been improved since the 
introduction of requirements. However, the 
SRA could not show that the requirements 
were solely responsible for the increase in the 
number of ‘green’ trucks. Other factors can 
have influenced the contractors’ willingness to 
invest in new trucks. One of these reasons 
could be that the Swedish construction sector 
had stagnated during the mid 90s and that the 
introduction of the requirements coincided 
with the increase of the market. This is 
supported by responses from the 
subcontractors who stated that they had not 
replaced trucks earlier than planned due to the 
environmental requirements. Instead, the main 
reason for replacement of trucks was that the 
trucks were old and had to be replaced 
anyhow (Table 9). 

5.5 SRA follow-up of environmental 
requirements 

Follow-up of environmental requirements can 
be directed either towards requirement 
fulfilment or towards environmental 
effectiveness of the requirements. It was 
found that the follow-up of environmental 
requirements currently carried out by the SRA 
was mainly directed towards contractor 
performance and not towards environmental 
effectiveness. The client representatives 
carried out spot tests of requirement 
fulfilment but none of the studied Regional 
Directorates followed up the environmental 
requirements on a regular basis. Some 
environmental requirements were actively 
followed up, e.g. requirements for de-icing salt 
usage and dates for cutting of roadside 
vegetation. The main reasons behind the 
limited follow-up of the environmental 
requirements were identified in the study. One 
of them was the close client – contractor 
relationship; the client representatives in the 
study felt that they had such good insight into 
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the contractor’s work that a systematic follow-
up of the requirements was not needed. This 
behaviour might create problems for both the 
client representatives and the contractors in 
the case of environmental audits or when the 
contracts shall be passed on to other 
contractors. A second reason was lack of 
guidance on what criteria to use in the follow-

up; both the client representatives and the 
contractors in the study expressed that they 
were unsure of the aim of the environmental 
requirements. Also, no clear link between the 
degree of follow-up and the contractor 
compliance with requirements could be found 
but the follow-up of the environmental 
requirements was limited in scope (Table 10).
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Figure 10. Number of trucks in three environmental classes according to the inventories in 1999 and 
2003 (cases A, D and E are included even though they did not have requirements for vehicles in 
1999), N1999=85 and N2003=135. 

 
 
Table 9. Result of the questionnaire. The reasons for the subcontractors to change trucks (N=63). 

Reason Percentage 

The truck was old and had to be changed anyhow 52 
Easier to get a contract with a ‘green’ truck 23 
Easier to get a contract with a ‘yellow’ truck 2 
Other reasons 23 
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Table 10. Contractor fulfilment of environmental requirements and type of client follow-up. 

 

Requirement 
categories 

Degree of fulfilment in the study 
(number of requirements; based on 
the total number of environmental 

requirements in the five cases) 

Type of follow-up by the client representatives 

  Fulfilled Almost
fulfilled 

Not 
fulfilled 

 

Vegetation and 
fauna 
 

59 10 3 Follow-up of dates for clearing and mowing of vegetation. 
Limited follow-up of migration obstacles. 
No follow-up of the biodiversity on the species-rich roadsides, impacts on ancient monuments, or the 
natural and cultural environment. 

Natural resources    8 0 0 Follow-up of amount of sand, gravel and rock used. 
Noise and dust 
 

17   1 0 No follow-up. 

Pollution of  
soil and water 
 

29    9 0 No follow-up.

Waste 46 11 0 Limited follow-up of location of soil and snow deposits. 
Chemicals and 
products 
 

54 7 2 Follow-up of amount of NaCl used. 
No active follow-up of fuels, oils, biocides, PVC and plastic, flame retardants, road marking, tyres, snow 
plough blades, guard rails, road signs, or edge marker sticks. 

Vehicles 
 

10 6 0 Follow-up of types of vehicles.  
No follow-up of catalytic converters. 

Product declaration 
 

25 18 2 Limited follow-up of ‘Environmental product declaration vehicles’ (MDF97).  
No active follow-up of product declarations, environmental product declarations, eco-labels, the List of 
Restricted Chemical Substances or the Observation List. 

Environmental 
management 
 

35 2 1 The client representatives had lists of the environmental training among the contractors and 
subcontractors. 
No active follow-up of the quality plan, environmental control plan, environmental plan or 
Environmental Management System. 
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5.6 The current SRA process for 
development and application of 
environmental requirements 

To summarise this chapter, the SRA use 
environmental requirements in their routine 
maintenance contracts and the contractors try 
to apply the requirements. However, there are 
some problems connected with this process. 
The requirements are based on the knowledge 
of single individuals and not on a systematic 
identification of relevant environmental 
information (Figure 11). The implementation 
of the requirements is based on interpretations 

of the requirements, and the execution of the 
requirements is dependent of the knowledge 
of contractors and drivers along with their 
resources and economy. Finally, the SRA do 
not follow up the environmental effectiveness 
of the requirements. This means that it is 
difficult to assess the benefit to the 
environment of laying down environmental 
requirements for road maintenance. Changes 
in the current process for development and 
application of environmental requirements are 
needed in order to improve the environmental 
effectiveness of specifying environmental 
requirements. 
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Figure 11. The current application of environmental requirements in Swedish road maintenance 
contracts. 
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 6 SUGGESTED PROCESS FOR THE APPLICATION OF 

ENVIRONMENTAL REQUIREMENTS  

 
Based on the results of the studies, identified challenges and potential for development of the 
environmental requirements, implementation, and follow-up, this chapter identifies issues that need 
to be addressed in procurement of road maintenance. Furthermore, a suggestion on a process for the 
application of environmental requirements in routine maintenance is proposed along with a 
discussion of the pros and cons of the suggested process. 
 

6.1 Development of environmental 
requirements, indicators and baselines 

The development of environmental 
requirements should be based on an 
identification and prioritisation of relevant 
national environmental objectives, legislation, 
and environmental problems instead of the 
knowledge of individuals in the SRA 
organisation, as is currently the situation. 
Otherwise it will be hard for the SRA to 
justify the environmental requirements to the 
contractors and the public. Also, important 
environmental issues might be overlooked 
without a systematic approach in the 
development of environmental requirements. 
Moreover, the environmental requirements 
have to be clearly stated as to prevent 
misinterpretations and facilitate follow-up. 
Some of the requirements were expressed in 
general terms, for instance “greatest possible 
environmental consideration” and “limited 
environmental impacts”. Expressions like these 
make the requirements difficult to fulfil. Also, 
such ambiguity limits the possibilities of an 
effective follow-up of the requirements since 
no distinct parameters can be identified 
through which the environmental 
performance can be monitored. The 
importance of clear and measurable 
requirements has also been shown in other 
studies (Sterner, 2002a; Swedish 
Environmetnal Protection Agency & Jonsson, 
2004). Finnish experiences of procurement of 

road management also emphasise the need for 
clear and realistic environmental requirements 
in order to achieve effectiveness (Jansson, 
1999).  
Legislation and the environmental quality 
standards shall be used for the establishment 
of the minimum level for the environmental 
requirements. The Environmental Code 
(Swedish Code of Statutes, 1998) is the most 
relevant environmental legislation to consider 
in the case of routine maintenance. Objectives 
that should be considered in this case are the 
transport policy objectives, the interim targets 
for the emissions of the transport sector 
defined by the government (Government Bill 
1997/98:56), the environmental objectives of 
the SRA (Swedish National Road 
Administration, 2001a), and the national 
environmental quality objectives that have 
been identified by the SRA to have the highest 
significance for the SRA and the road 
transport system (Swedish National Road 
Administration, 2003a). The environmental 
quality standards that Sweden has adopted in 
order to address actual or potential 
environmental problems (Swedish Code of 
Statutes, 1998; Government Offices of 
Sweden, 2001; Swedish Code of Statutes, 
2001) should also be taken into account in the 
development of requirements. The quality 
standards have not yet been developed in all 
sectors but the work is in progress.  
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There are several initiatives that have already 
been made within the SRA that could be 
utilised in the development of environmental 
requirements. One initiative that could be 
applied is the endeavour by the SRA to 
convert some of the national environmental 
objectives into targets and indicators for 
natural and cultural heritage values (cf. 
Swedish National Road Administration, 
2001b; Swedish National Road 
Administration, 2002d; Lisitzin & Ljung, 2003; 
Swedish National Road Administration, 
2003b). The procedure that SRA have 
developed for the breaking down of the 
objectives for natural and cultural heritage 
could be of interest in the breaking down of 
other objectives. Furthermore, it should be 
possible to include the existing targets and 
indicators for natural and cultural heritage 
values in the development of environmental 
requirements in all contracts. Other initiatives 
that could be utilised are the methodologies 
for identification of significant objectives and 
environmental aspects in other contexts 
within the SRA, e.g. EMS and EIA. As part of 
their work with an EMS, the SRA have 
identified so-called significant aspects resulting 
from routine road maintenance (see Swedish 
National Road Administration, 2002c). It 
should be possible to base future requirements 
on these significant impacts. However, it is 
important to bear in mind that all 
environmental aspects that are relevant for 
road maintenance have not been identified as 
significant in the EMS of the SRA, e.g. 
species-rich roadsides. Impact identification is 
a fundamental part of the EIA process, used 
in other contexts within the SRA. Experiences 
from impact identification in the EIA process 
could be used in the identification of relevant 
environmental aspects in road maintenance. 
An additional point of departure in the impact 
identification and development of 
environmental requirements could be the 

DPSIR framework presented by the EEA (cf. 
Smeeths & Weterings, 1999). 
It is evident that one of the reasons for the 
low degree of requirement follow-up was lack 
of guidance on what criteria to use in the 
follow-up. Both the client representatives and 
the contractors in the study expressed that 
they were unsure of the aim of the 
environmental requirements. It is suggested 
that the answer to the low degree of the 
follow-up of the environmental requirements 
by the SRA client representatives could be to 
develop criteria or indicators for the follow-up 
of the compliance with the environmental 
requirements and the environmental 
effectiveness of the requirements. 
Environmental indicators have three basic 
functions: simplification, quantification and 
communication (Delbaere, 2003). These basic 
functions would solve some of the problems 
currently experienced by the SRA in the 
implementation of the requirements. 
The SRA could use indicators in different 
steps of the suggested process. Initially, 
descriptive indicators (cf. Smeeths & Weterings, 
1999; Edvardsson, 2004) could be used for the 
description of the state of the environment. 
The DPSIR framework could be utilised in the 
identification of the environmental situation in 
road maintenance including driving forces, 
pressures and the state of the environment. 
Descriptive indicators reflect the situation as it 
is, without reference to what the situation 
should be (op.cit.). Background data and 
descriptions of the relevant environmental 
aspects are usually called baseline data in the 
EIA context. The term usually refers to the 
collection of background information on the 
environmental and socioeconomic setting for 
a proposed development project in order to 
make it possible to detect change by 
comparing the future state of the environment 
with the state of the environment before the 
proposed activity (Beanlands, 1994; Morgan, 
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1999). Without proper baselines, the SRA will 
not be able to show if the environmental 
situation has improved in the maintenance 
areas after the introduction of the 
requirements. The baselines could include 
descriptions of the vegetation, fauna, 
biodiversity, watercourses, groundwater and 
features of importance for the cultural 
heritage. It is important that the baselines bear 
upon the indicators that are selected in order 
to illustrate the relevant environmental 
aspects. Today, however, it is mainly the 
biodiversity of roadsides classified as species 
rich and roads with cultural values that are 
described in the contracts. Also, the 
development of environmental baselines could 
benefit from the use of environmental 
indicators (McCool & Stankey, 2004). The 
SRA could also use performance indicators (cf. 
Smeeths & Weterings, 1999) as a tool to 
evaluate the current environmental situation 
with the desired situation. These indicators 
could refer to the transport policy objectives, 
the interim targets for the emissions of the 
transport sector, the environmental objectives 
of the SRA, and the national environmental 
quality objectives with the highest significance 
for the SRA and the road transport system 
and the Swedish environmental quality 
standards. A third type of indicators that could 
be used is an efficiency indicator. These indicators 
describe the relation between different 
environmental aspects of the causal chain and 
accommodate information as to the efficiency 
of products and processes and are usually 
defined in terms of emissions or waste arising 
per unit of desired output (Smeeths & 
Weterings, 1999; Edvardsson, 2004).  
The SRA have started to develop 
environmental indicators for the SRA and the 
road transport system as part of their EMS 
(Daniels & Hagström, 2003). It should be 
possible to apply some of these indicators 
directly to road maintenance contracts, e.g. 

emission of carbon dioxide, nitrogen oxides, 
sulphur dioxide, hydrocarbons, particles 
(PM10) and carcinogenic substances, use of de-
icing salt, consumption of natural gravel from 
quarries used on state-run roads, and fuel 
consumption. The environmental indicators 
that have been developed by the SRA for the 
road transport system (Swedish National Road 
Administration, 2003a) could be seen as a mix 
between performance indicators and efficiency 
indicators. Some indicators refer to national 
policies, e.g. the interim objectives for the 
emissions from the transport sector defined in 
the Transport Policy Bill ‘Transport policies 
for a sustainable development’ (Government 
Bill 1997/98:56). Other indicators are much 
more detailed and aim to show changes in 
specific environmental aspects on a local scale, 
e.g. consumption of salt and natural resources, 
change in roadside flora. The latter type of 
indicators could be seen as efficiency 
indicators according to the classification by 
the EEA. However, some of the SRA 
indicators lack aims and definitions as well as 
methods and routines for evaluation, which 
makes it difficult to use them for follow-up of 
environmental requirements in routine road 
maintenance. Nevertheless, these indicators 
could serve as a base in the future 
development of environmental indicators. The 
SRA might also use some of the Nordic set of 
indicators that have been developed by the 
Nordic Council of Ministers (2003) and the 
‘Key Environmental Indicators’ developed by 
the OECD (2001; 2004). Furthermore, 
environmental indicators for follow-up have 
to be developed simultaneously with, or prior 
to, the formulation of requirements. The client 
representatives who are going to follow up the 
requirements should be given the opportunity 
to influence the development of the 
environmental requirements and indicators. 
Based on the answers in the interviews, it 
could be assumed that if the indicators are too 
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complicated to use by the client 
representatives, they will not be used.  

6.2 Requirement implementation 

The current handling of environmental 
requirements suffers from a lack of systematic 
process, from their development all the way to 
follow-up. The study clearly demonstrated that 
the contractor execution of the requirements 
in the current process was usually not 
preceded by an implementation phase, in 
which the contractors would have developed 
e.g. routines, working processes and guidelines 
based on the requirements. The low degree of 
fulfilment of the requirements could be 
explained by the lack of an implementation 
phase and the close relationship between the 
client representatives and the contractors. 
Since the contract will continue for several 
years and demands close co-operation, the 
client and the contractor will try to avoid 
conflicts as far as possible. The influence of 
such relationships has also been documented 
in other studies of the road and construction 
sectors (Kadefors, 1997; Liljegren, 2003). At 
the same time, good routines for 
documentation will facilitate follow up of the 
requirements by the client (Nybom & 
Kågeson, 2004).  
As of today, the implementation of the 
requirements is largely in the hands of the 
individual drivers. The drivers of the trucks 
and machinery (subcontractors) play a crucial 
role in the contractors’ environmental 
performance since they carry out most of the 
requirements and measures in the contracts. 
This means that their environmental 
knowledge and access to environmental 
information will determine their 
environmental performance. However, the 
drivers do not always have full knowledge of 
the environmental requirements in the 
contracts or the measures that have to be 
taken in order to maintain or improve the 

state of the environment in the maintenance 
areas. Instead, the contractors should develop 
working processes, routines and training in 
order to facilitate the implementation of the 
requirements, and improve the compliance 
with the environmental requirements.  
Environmental training of both the 
contractors and subcontactors (drivers) is 
needed in order to facilitate the performance 
of the environmental requirements. The SRA 
provides environmental training but the 
contractors in the study pointed at several 
problems with the training. First, the training 
was considered too general, merely providing 
an overview of environmental issues. Second, 
the course was considered to lack a focus on 
the environmental requirements in the 
contracts, which would have facilitated the 
implementation of the requirements. One 
suggestion from the contractors was that the 
course should include practical examples that 
could further the understanding of the 
environmental problems by the contractors 
and drivers.  

6.3 Follow-up of environmental 
requirements 

Follow-up of environmental requirements is 
not mandated by the Swedish Act on Public 
Procurement (Miljöstyrningsrådet et al., 2004). 
However, a well thought-out and active 
follow-up of environmental requirements 
would: i) provide proper evaluation of 
contractor compliance with the requirements, 
ii) facilitate the assessment of the 
environmental effectiveness of the 
environmental requirements, iii) provide the 
purchasing departments with feedback on the 
requirements, iv) serve as a basis for the re-
evaluation and adjustment of the 
requirements, and v) support the possibly 
needed development of new environmental 
requirements. The SRA have several methods 
for control and follow-up of contractor 
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performance in routine maintenance contracts 
(Liljegren, 2003). Also, the SRA have had 
requirements on follow-up of fuel 
consumption in contracts since the year 2001. 
However, as mentioned above, none of the 
methods or models are designed to follow up 
the environmental effectiveness of the 
requirements. This means that it is difficult for 
the SRA to show the benefit of specifying 
environmental requirements in their contracts. 
What can be made in order to improve the 
follow-up of the environmental requirements? 
Some of the issues that can provide an 
effective follow-up have already been 
mentioned, e.g. development of 
environmental indicators and baselines. 
However, there are other actions that can be 
taken in order to enhance follow-up of 
environmental requirements. First, it is 
important that the issue of follow-up is made 
a priority by the management. Second, the 
client representatives have to know how and 
what to follow up. They also need to know 
what to do if they discover that the state of 
the environment is moving in an undesired 
direction. This means that the client 
representatives need better methods/models 
for follow-up of environmental requirements. 
The SRA are currently developing 
standardised methods for follow-up of 
requirements in maintenance contracts. 
However, it is important that these methods 
not only focus on contractor performance but 
also on environmental effectiveness.  
The introduction of systematic routines for 
follow-up of compliance with the 
environmental requirements would probably 
not be a big step for the client representatives. 
Thanks to the close relationship between the 
client representatives and the contractors, the 
paths of communication are already 
established. However, due to the complexity 
of the environmental aspects that have to be 
evaluated, the follow-up of the environmental 

effectiveness of the requirements would 
probably need more resources than today. 
Several aspects have to be taken into 
consideration in the development of a 
following-up system concerning 
environmental effectiveness: i) the 
environmental requirements have to be 
adapted to the specific environmental aspects 
concerned, ii) the level of detail will vary 
depending on the environmental aspects being 
followed up. The follow-up of the 
environmental requirements could be 
integrated with the evaluation of the 
environmental aspects in the SRA EMS. 
However, one has to bear in mind that ISO 
14001 requires continual improvement and 
thereby evaluation only of the so-called 
significant environmental aspects 
(Ammenberg et al., 2001; Ammenberg & 
Hjelm, 2002). Thus according to ISO 14001, 
environmental requirements lacking 
connection with ‘significant aspects’ need not 
be evaluated. One example is the issue of 
enhancement of species-rich roadsides which 
is not considered to be a significant 
environmental aspect in the EMS. However, 
this issue is addressed through requirements in 
the Basic Package of Routine maintenance and 
have been identified by the Government as 
relevant environmental issues (cf. 
Government Bill 1997/98:56, ; Government 
Bill 2001/02:20).  

6.4 Prerequisites for a successful 
implementation of environmental 
requirements 

The suggestions of improvements of the 
contracting process could be summarised in a 
process for the development and application 
of environmental requirements (Figure 12). 
The main objective of the process is to 
increase the environmental effectiveness of 
specifying environmental requirements in 
contracts. The most pertinent feature of this 
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process is that it has been made cyclic, 
experiences from previous contracts being 
taken into consideration in the future 
development of environmental requirements. 
In order to achieve an environmentally 
effective application of environmental 
requirements according to the suggested 
process, six criteria need to be fulfilled: 

• The environmental requirements have to 
be based on legislation, environmental 
quality objectives, identified environmental 
problems and/or research 

• Environmental indicators and baselines 
have to be established in order to facilitate 
follow-up of compliance with the 
requirements 

• The environmental requirements have to 
be stated clearly in order to limit 
misinterpretations and to facilitate follow-
up 

• The contractors have to develop working 
processes, routines and training based on 
the environmental requirements 

• Routines for the follow-up of the 
compliance with the requirements and the 
environmental effectiveness need to be 
developed, and there has to be a feedback 
of the results. 

Also, there are some prerequisites that need to 
be taken into consideration in order to make 
the process truly effective. First, the 
environmental commitment of the 
management will determine the efficiency of 
the introduction of this model, especially since 
the model requires different functions within 
the SRA to change their working processes 
and to improve their co-operation. A 
committed management is important for a 
successful introduction of environmental 
considerations into procurements or for the 
implementation of an effective environmental 
policy (Petulla, 1987; Hunt & Auster, 1990; 

Drumwright, 1994; Reports of the Swedish 
Governmental Commission, 1996; Swedish 
Environmental Protection Agency, 1996; 
Handfield et al., 1997; Carter et al., 1998; 
Zsidisin & Hendrick, 1998; Swedish 
Environmental Protection Agency, 1999a). 
The management has to make sure that the 
process is implemented and running. Second, 
during the contract operation, the SRA have 
to assign a co-ordinator in order to monitor 
the environmental aspects and to keep track 
of environmental issues in the RRMDs. Third, 
the experiences from the introduction of 
environmental requirements on trucks and 
construction vehicles indicated a need for 
environmental training of the client 
representatives. The training should include an 
identification of the environmental 
requirements, the background of the 
requirements and examples on how to follow 
up the requirements. Training is generally 
considered to be an important step in a 
successful implementation of environmental 
requirements or environmental policies (Hunt 
& Auster, 1990; Handfield et al., 1997; Carter 
et al., 1998; Warner & Ryall, 2001; Siemens, 
2003). Fourth, all steps in the process need to 
be implemented in order to achieve maximum 
environmental effectiveness of the 
environmental requirements. This means, that 
the purchasing function needs to be integrated 
with the implementation of the contracts. This 
is supported by Verschoor and Reijnders 
(1997) who argue that decentralised 
purchasing might hamper the possibilities for 
environmentally oriented purchasing. 

6.5 Benefits and drawbacks 

The suggested process has both benefits and 
drawbacks. Starting with the benefits, the 
suggested process will: i) serve as a tool to 
introduce new environmental legislation and 
results of research into the contracts, ii) 
facilitate the follow-up of the environmental 
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effectiveness of the requirements, iii) help 
SRA gain better knowledge about the natural 
environment along the state road network due 
to the development of environmental 
baselines, iv) improve the chances of the SRA 
to demonstrate the environmental 
effectiveness of the requirements to a larger 
extent than today, v) improve the 
environmental performance of the contractors 
due to feedback about their work, and vi) 
enhance the environmental awareness of both 
the SRA personnel and contractors. 
Furthermore, it should be possible to use the 
process in other procurements within the SRA 
and integrated with their EMS. 
At first glance, the process looks simple and 
easy to use. However, the process has some 

shortcomings. First, the breaking down of the 
environmental objectives to environmental 
requirements might be problematic in some 
cases. The environmental quality objectives 
and the five principles for environmental 
policy adopted by the Swedish Parliament do 
not guide action well, since the objectives are 
imprecise and difficult to follow up and 
evaluate (Edvardsson, 2004). Second, the 
follow-up of some environmental aspects 
might need personnel with high competence 
and might also become time consuming. 
Third, the requirement for the contractors to 
develop working processes, routines and 
training based on the environmental 
requirements might increase the cost for the 
contractors and thus for the client.  
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Figure 12. A suggestion for an improved process for the application of environmental requirements in 
routine road maintenance contracts. 
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7 GENERAL DISCUSSION 

 
The content analysis of tender documents 
showed that mandatory environmental 
requirements have been stipulated by the SRA 
in all procurements since 1997. The 
environmental requirements stipulated by the 
SRA can, at the concept level, be correlated 
with both the main environmental aspects 
identified in other studies (Knutsson et al., 
1974; Åström, 1992; Swedish Association of 
Local Authorities, 1995; World Bank, 1997; 
Robinson et al., 1998; Swedish National Road 
Administration, 2002c) and the national 
environmental objectives. Also, a correlation 
with the environmental requirements in the 
construction sector (Sterner, 1999) can be 
traced. This suggests that the SRA have 
managed to target most of the main 
environmental aspects and objectives even 
though the introduction of environmental 
requirements was not preceded by a 
systematic identification of environmental 
aspects and objectives. 
As a strategic instrument, the process for the 
application of environmental requirements in 
routine road maintenance contracts, presented 
in section 6.4 (Figure 12), provides a 
comprehensive approach for the development 
of environmental requirements. Also, it 
enhances follow-up of the environmental 
effectiveness of using environmental 
requirements. An advantage of using such a 
process is that it considers all phases of a 
contract, from the development of the 
requirements to their follow-up via the 
implementation phase. In another context, 
Green et al. (1998) call for a comprehensive 
approach to environmental issues that 
involves the whole supply chain, from product 
design, via tendering, purchasing, distribution 
and disposal to organisational accounting and 
possibly even consumer education. The 

suggested process tries to meet this call, albeit 
concerning a type of organisation and activity 
different from that treated by Green et al. 
(1998). Herein lies the recognition that the 
process will only be effective if all steps in the 
process are implemented. This means that, as 
indicated above, the SRA needs to make 
several changes in their organisation to match 
the steps in the suggested process. The main 
change is that new ways of communication 
between different functions in the 
organisation need to be established. For 
example, the environmental department need 
to be more involved in the development and 
follow-up of the requirements. Also, the 
purchasing department needs to communicate 
to a larger extent with the regional client 
representatives and their management. In a 
supply chain context, Walton et al. (1998) 
argue that other members of the supply chain 
must be integrated by companies wanting to 
reap the greatest benefit from their 
environmental management. This argument 
seems to be valid also for the suggested 
process, although different from the supply 
chain, since the road maintenance process is 
built as a chain of steps which all impact on 
the final result. The contractors have the 
responsibility for the environment in the 
maintenance areas through the routine road 
maintenance contracts. However, the main 
focus in the suggested process lies on the SRA 
since it is their responsibility to further the 
environmental performance of the road 
sector. 
As mentioned before, public purchasers can 
improve the environmental performance of 
products and services and thus reduce the 
adverse impacts of their activities (Oosterhuis 
et al., 1996). All arguments that justify green 
procurement according to Oosterhuis et al. 
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(1996) can be demonstrated through the 
introduction of environmental requirements in 
the Basic Package of Routine Maintenance. 
The Basic Package of Routine Maintenance 
has included requirements for products and 
services with a lower overall environmental 
impact. The producers of road maintenance 
products, chemicals and vehicles have been 
encouraged to improve the environmental 
performance of their products. This is 
especially true in the case of trucks and 
construction vehicles, through the model for 
payment introduced by the SRA. Also, 
through the introduction of environmental 
requirements, the SRA have set an example 
for other purchasers and consumers.  
However, the SRA will not be able to claim 
that the environmental performance of road 
maintenance has improved due to the 
introduction of environmental requirements in 
the Basic Package of Routine Maintenance. 
The main reasons are: i) there is a lack of a 
reference to environmental baselines and 
environmental indicators, ii) the follow-up of 
the environmental effectiveness is very 
limited, and iii) the SRA have not analysed 
other factors that can have influenced the 
contractors’ actions (in the case of the 
introduction of the payment model for trucks 
and vehicles which coincided with an increase 
of the construction market after the stagnation 
during the mid 90s).  
A major requirement in the development of 
the process suggested in this thesis was to 
keep the process transparent and simple to 
use. As was shown in the evaluation of the 
introduction of the requirements for trucks 
and vehicles, many of the regional clients were 
aware of the requirements but did not know 
how to apply them (Swedish National Road 
Administration, 1999b). The main idea behind 
the suggested model is that its simplicity and 
transparency will encourage an active 
implementation of future environmental 

requirements. As it is outlined, the process 
allows a multitude of uses. It can be used in 
the procurement of road maintenance 
contracts but also, maybe slightly modified, in 
other procurements within the SRA. It can 
also provide input to the SRA environmental 
management system since it is an ongoing 
process that actively identifies environmental 
aspects to be considered in the procurements. 
Furthermore, the outcomes of the follow-up 
of the requirements could contribute to the 
evaluation of the environmental performance 
of the SRA.  
Also, it should be possible to extend the use 
of the model for emission-based payment for 
trucks and construction vehicles to other types 
of environmental requirements. In the case of 
SRA, requirements concerning mowing could 
be suitable for the model. Applied to mowing, 
the model could be used as follows: ‘green’: 
sharp-cutting devices and removal of cut 
material; ‘yellow’: sharp-cutting devices; ‘red’: 
shredding machinery6. As long as the 
requirements in the system for economic 
compensation are clear and based on 
identified environmental problems, objectives 
or legislation, it should be possible to apply 
them in the process for development and 
implementation of environmental 
requirements that is suggested in this thesis. 
Furthermore, the process leading to the 
national requirements for trucks and 
construction vehicles, which included 
discussions during the briefing meetings with 
relevant organisations, should be a possible 
way to work with future environmental 
requirements in order to reach a broad 
consensus on the importance of certain 
environmental issues. Also, in some cases it 
might be possible to invite the public to 

                                                 
6 For a description of the colour classes for trucks and 
vehicles see Appendix B. 
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participate in the identification of relevant 
environmental issues to be considered in road 
maintenance using a process similar to that 
used in relation to trucks. For example, the 
Central SRA Region has tried to work with 
consultations with the public concerning road 
standard during winter. The main reason for 
including the public in the identification of 
environmental aspects is that the road 
standard, both technical (e.g. friction) and 
aesthetical (e.g. tree avenues), is a part of the 
publics’ daily life. Furthermore, the point of 
departure in the suggested process is that road 
maintenance can be considered as a service. 
With minor changes, it should be possible to 
use the basic elements of this model in 
procurements of other services.  
The SRA have made a serious effort to 
integrate environmental aspects in their 
maintenance contracts through the use of 
environmental requirements. Also, the 
introduction of environmental requirements in 
the contracts has led to an increased 
awareness of environmental issues among all 
players involved in the road maintenance 
process. The SRA have, through the model 
for payment of trucks and vehicles, shown 
that they are prepared to find and experiment 
with new ways to consider environmental 
issues in their operational work. Based on this 
study one could say that the environmental 
maturity of the SRA is at stage four, ‘the 
pragmatist’, according to the classification by 
Hunt and Auster (1990). This labelling is 
based on the argument that the SRA have an 
environmental management programme, the 
management is aware but moderately involved 
in the environmental work, the resource 
commitment is generally sufficient, and the 
performance objectives are designed to 
minimise negative environmental impacts. 
According to the classification by Petulla 
(1987), the SRA could be sorted somewhere 
between ‘cost-oriented’ and ‘enlightened’. This 

labelling emanates from the fact that 
environmental issues have corporate support 
within the SRA and the organisation has a 
separate environmental unit although this unit 
does not have a strong position in the 
development and implementation of 
environmental requirements. Environmental 
audits are used by the SRA and reported to 
the head office. However, compliance with the 
environmental requirements at the local level 
is not systematically pursued or followed up. 
There is also a need for more environmental 
training in order to make the implementation 
of the environmental requirements effective.  
Environmental requirements of specific 
maintenance services have also been 
introduced in road maintenance contracts in 
the other Nordic countries (Arntsen, 2005; 
Erlingsson, 2005; Iuell, 2005; Jansson, 2005; 
Quist, 2005). However, general environmental 
requirements like the ones stated in the 
National environmental requirements of the 
SRA does not exist in the other countries. 
Also, as in the Swedish case, follow-up of the 
environmental requirements (contractor 
performance or environmental effectiveness) 
is not carried out systematically in these 
countries (op.cit). It can be suggested that the 
SRA could be seen as a forerunner in the case 
of green procurement of road maintenance. 
This argument is based on the fact that the 
SRA have decided to apply a national 
approach for the application of environmental 
requirements in road maintenance while the 
introduction of environmental requirements in 
the other Nordic countries have not been as 
far-reaching. 
Another aspect of the introduction of 
environmental requirements is that managers 
must decide whether to lead or lag behind 
their competitors on environmental issues 
(Walley & Whitehead, 1994). However, the 
model for payment for trucks and 
construction vehicles used by the SRA gives 
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the contractors not only an opportunity to 
gain first-mover advantages (as suggested by 
Porter & van der Linde, 1995) in relation to 
other clients but also a chance to be rewarded 
for their investments in green vehicles. After a 
period of initial gains such as these, individual 
companies will have to struggle with 
increasingly complex environmental issues at a 
much higher cost (Walley & Whitehead, 1994). 
Applied to the SRA case, the findings of these 
authors appear to suggest that the SRA and 
the contractors would face tougher 
environmental challenges in the future. This 
means that, although the SRA have proceeded 
quite far on their environmental journey, it is 

important that they keep on working actively 
with environmental issues. The SRA have a 
broad environmental competence that has to 
be maintained and used in their day-to-day 
work. New environmental issues will evolve 
with time, and this stresses the importance of 
a systematic approach to the handling of these 
issues through environmental management. 
Also, the initiative to introduce environmental 
requirements in contracts by the SRA could be 
considered very provident in the light of the 
integration of environmental considerations 
into the EC directives on public procurement 
in the year 2004. 
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8 METHODOLOGICAL CONSIDERATIONS AND REFLECTIONS ON 

THE STUDY 

 
The base of this thesis is a research project 
called ‘Environmental Management of Road 
Maintenance’ which started in July 1997. In its 
widest meaning, the concept environmental 
management refers to many different 
environmental policy instruments and 
processes such as EIA, EMS, and green 
procurement (Faith-Ell, 2000a). Green 
procurement was selected for the study due to 
several reasons. In 1997, the SRA had 
introduced two main policy instruments with 
the aim to enhance their environmental 
performance, EMS and environmental 
requirements in procurements of road 
maintenance contracts. The selection of green 
procurement for this study was based on the 
results of a literature review (Faith-Ell, 2000a) 
and the interviews for pre-understanding. The 
decision to exclude the EMS was based on the 
fact that the EMS process, at the initiation of 
the study, was in a very sensitive stage where 
many of the players were unsure of their roles 
and concerned about the future development. 
EMS as a policy instrument was therefore 
deferred for further study and procurement 
with environmental requirements was chosen 
for the study. Also, the decision to choose 
green procurement for the study was based on 
the fact that it provided an opportunity to 
study the actions of both the SRA and the 
contractors. 
Methodologies from different scientific 
disciplines have contributed to the research 
underlying this thesis. The main research 
perspectives in the thesis have been 
environmental management, green procurement, and 
road maintenance. The knowledge of 
environmental management of road 
maintenance in general and green 
procurement of road maintenance in particular 

was limited at the time the study was initiated. 
A descriptive approach via case studies was 
therefore selected for this study due to the 
novelty of research on green procurement of 
road maintenance, and the shortcomings in 
previous research.  
The case based research approach was 
adopted in order to identify important issues 
that could be used in developing a framework 
for theory testing as described in Glasser and 
Strauss (1967), Strauss (1990) and Strauss and 
Corbin (1996). There are two main 
approaches that can be used in the 
development of theories, deductive and 
inductive (Thurén, 2003). In the deductive 
approach, theory is derived from a system of 
statements which are deduced into new 
hypotheses. These deduced hypotheses could 
then be tested in empirical studies in order to 
strengthen or weaken the theory. The inductive 
approach is based on empirical results from 
which theory is developed. In the inductive 
approach, conclusions are drawn based on 
specific observations. These conclusions can 
then be developed into theories. This way of 
working is different from the approach 
employed in the traditional natural sciences in 
which the specific aspects are deduced from 
conformities to law. The inductive approach 
was selected in this project. The main reason 
for this selection was that the project aimed to 
explore and describe the introduction of 
environmental requirements in road 
maintenance rather than explain specific 
environmental problems. However, the 
qualitative approach has been the subject of 
discussion at some points of the study since 
the study was made in close relation with 
natural sciences and civil engineering. It 
applies especially to the degree of 
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quantification of data. It was proposed that 
some of the data could have been quantified 
to a larger extent. For example, in the in-depth 
case study the total lengths of species-rich 
roadsides disrupted due to drainage 
maintenance could have been measured. Also, 
an inventory of the flora along the species-rich 
roadsides could have been performed in order 
to evaluate the positive impact, if any, of the 
environmental requirements. However, this 
study aimed at examining the implementation 
of environmental requirements in routine road 
maintenance from a client and a contractor 
perspective, not at quantifying environmental 
effects of road maintenance activities. An 
increase in the knowledge of how the clients 
and contractors implemented the various 
aspects of environmental requirements in road 
maintenance has been obtained through the 
application of an inductive case study 
approach. 
The reliability and validity of the content 
analysis were examined in the studies. Three 
different types of reliability in content analysis, 
stability, reproducibility and accuracy can be 
distinguished (Krippendorff, 1980). Stability 
refers to the degree to which a process is 
invariant over time. If the content is coded 
more than once and the result is the same, the 
results are thought to be stable. 
Reproducibility refers to the situation when 
the content is coded under varying 
circumstances, for example with different 
coders. Accuracy refers to correspondence 
between the classification of the text and a 
standard or norm. Accuracy is judged to be 
the strongest type of reliability. When all 
tender documents had been coded in the 
content analysis of this study, the researcher 
reviewed all documents once again from the 
beginning. Some documents were also coded a 
second time. In a few cases there were some 
differences between the initial coding and the 
review. At this stage another researcher 

reviewed the concepts and categories as well. 
Differences were evaluated and the concepts 
were then adjusted accordingly. The type of 
reliability in the content analysis was stability. 
Triangulation (cf. Denzin, 1978; Patton, 1980) 
was used in the case studies in order to ensure 
reliability. The answers of the different 
informants were compared with each other 
and with the results of the inventories of the 
maintenance areas. The majority of the results 
was found to be in agreement. In cases of 
uncertainty, the researcher contacted the 
informants for clarifications. 
External validity is the extent to which results 
can be generalised (Merriam, 1998). In the 
content analysis of this study it was assumed 
that one tender document could represent all 
tender documents in a Region for a specific 
year. In two of the cases in the case study the 
tender documents included requirements that 
were not relevant for the specific maintenance 
area. According to the interviewed clients, this 
was in both cases due to the fact that they 
wanted to use the same requirements in all 
contracts in order to minimise bias. In view of 
the information obtained in the case study, the 
assumption seems to be rather well founded. 
The validity of the content analysis was judged 
to be good. External validity can also be 
described as the extent to which the results 
can be applied to other situations than the 
ones that have been studied (Merriam, 1998). 
The results of the case study can be 
generalised to some extent. The results are 
general for all cases. Although hampered by 
the disadvantages associated with the case 
method (i.e. problems with generalisability 
etc.), the study can serve as a general 
framework for identifying the main aspects of 
the contracting process for routine 
maintenance and areas for improvement. The 
possibilities to transfer the specific results of 
the studies to other areas have been discussed 
more extensively in section 7. 
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There are several strategies that can be used in 
order to establish the internal validity of case 
studies. Two of these, participation control 
and horizontal review and criticism (cf. 
Merriam, 1998), were used in the case study. 
Participation control means that the persons 
who have provided the information are 
allowed to check the descriptions and 
interpretations that have been made. The 
persons are then allowed to determine the 
credibility of the results. All informants 
approved the descriptions and interpretations 
in the case studies in this thesis. In horizontal 
review, the researcher, as the results are 
revealed, asks colleagues to give their views on 
the results. This was done during the case 
studies. Validity was also obtained through a 
process in which the data and results were 
continuously presented to the steering 
committee and reference group during the 
study. 
This research project has been a part of the 
Centre for Research and Education in 
Operation and Maintenance of Infrastructure 
(CDU) in which several other researchers have 
participated. Many of the other researchers 
also based their research on interviews with 
client representatives and contractors. This 
meant that there were cases when other 
researchers, exploring similar topics, 
interviewed informants in the present study. A 
concern that was discussed in this project was 
to what extent these informants had become 
used to the interview situation and therefore 
tried to please the interviewer by giving the 
“right” answer since this has been experienced 
in other interview studies (see for example 
Nilsson, 2000). However, the impression of 
the informants’ behaviour during the studies is 
that the informants were very open and 
honest in their answers. Also, in the case of 
the fulfilment of the requirements there were 
some questions concerning when a 
requirement would have been assessed to be 

fulfilled. Could the researcher rely on the 
informants always telling the truth? Since 
players on both sides of the contract were 
interviewed, the information could be 
triangulated. When there were discrepancies in 
the answers, the informants were asked to 
clarify their answers. Also, the interviews were 
accompanied by inventories and field visits to 
the maintenance areas, which supported the 
results from the interviews. All informants 
were aware during the interviews that an 
inventory of the maintenance areas was to be 
made after the interviews. This might have 
discouraged the informants from deviating 
from the facts.  
It became clear during the study that the 
researcher was affecting the environmental 
awareness of contractors and client 
representatives. The study has probably led to 
an increased awareness of the environmental 
issues among the clients and contractors in the 
studied cases. For example, in some of the 
procurements in the year 2000, the tenders 
from the contractor in case A mentioned that 
the researcher had made inventories in their 
maintenance area and also that her 
involvement would guarantee a high quality 
environmental work on their behalf. The 
contractor wanted to get higher scores 
according to the SRA ranking model due to 
this. However, the researcher had not 
approved this. 
One case in the case study (Case D) was 
changed during the study. The fifth case was 
initially selected in Stockholm Regional 
Directorate. Since the procurements in this 
Region were withdrawn due to uncertainties in 
tenders that were handed in by the contractors 
in 1999, another case had to be chosen. One 
of the criteria for the selection of cases was 
that they should be located in different 
Regional Directorates. A case in the Skåne 
Regional Directorate was therefore chosen. 
The main difference between the two cases 
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was that the Skåne Region had more regional 
environmental requirements in their contracts.  
The main reflection on the study is the growth 
in public concern about environmental issues 
that coincided with the duration of the study. 
The main wake-up call in the Swedish road 
and construction sectors was the emergence 
of the seriously ignored environmental 
problems connected with the construction of 
the railway tunnel through the ridge of 
Hallandsås (a horst in crystalline rock) in 1997. 
One of the problems was that people and 
animals were exposed to acrylamide through 
the contamination of the groundwater. This 
became very obvious during the interviews 
since a majority of the informants referred to 
the Hallandsås project. Several of the people 
at the road maintenance stations mentioned 
the incident as an eye opener concerning 
environmental issues, especially when it came 
to aspects that could influence their health. 
Soon after the recognition of the Hallandsås 
event, the Environmental Code along with the 
environmental quality objectives came into 
force, on 1st of January 1999, which gave even 
more emphasis to the importance of 
environmental issues. Also, the Delegation for 
Ecologically Sustainable Procurement (EKU-
delegationen) started their work to develop 
guidelines and methods for the use of 

environmental criteria in public procurement 
in 1998. Their work went on parallel to the 
present doctoral study and resulted in an 
instrument for ecologically sustainable 
procurement which is now available through 
the Swedish Environmental Management 
Council. 
Another aspect of the study is that it has 
proceeded over a seven-year period although 
focusing on the introduction of the 
environmental requirements. During this 
period of time, the SRA have made several 
changes in their procedures for green 
procurement. In the year 2002, for example, 
they formulated a document describing the 
background of the national environmental 
requirements in maintenance procurements. 
Also, the work on the EMS has matured so 
much that it should be possible to integrate 
the environmental requirements into the EMS. 
The SRA have started to make environmental 
audits at the road maintenance areas after the 
initiation of this study. This has also 
accentuated the importance of integrating 
environmental aspects in the management of 
roads for both the client representatives and 
the contractors in the study. 
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9 CONCLUSIONS 

 
The growing attention to environmental 
considerations has resulted in the 
development of several policy instruments 
that aim to enhance the environmental 
performance of authorities and companies. 
One policy instrument that has been 
developed is procurement with environmental 
requirements, also called ‘green procurement’. 
This thesis shows that the SRA have stipulated 
mandatory environmental requirements in 
procurements of routine road maintenance 
since 1997. Nine main types of environmental 
requirements could be identified (Vegetation 
and fauna, Natural resources, Noise and dust, 
Pollution of soil and water, Waste, Chemicals 
and products, Trucks and construction 
vehicles, Product declaration, and 
Environmental management). A correlation 
between the environmental requirements 
stipulated by the SRA and the main 
environmental aspects associated with road 
maintenance as well as the national 
environmental quality objectives could be 
demonstrated in the study. However, less than 
60 per cent of the environmental requirements 
addressed actual maintenance services which 
means that there are also other types of 
environmental requirements in the tender 
documents. The formulation of the 
environmental requirements was determined 
by the knowledge of single individuals at the 
different Road Management Directorates in 
the initial stages of the introduction of 
environmental requirements. However, in the 
case of requirements for trucks and 
construction vehicles, the SRA chose a 
different strategy. This strategy consisted of 
two parts: i) relevant organisations were given 
the opportunity to actively participate in the 
development of environmental requirements 
on trucks and construction vehicles, and ii) a 
new three-level model for payments for trucks 

and construction vehicles based on emissions 
was introduced. 
The contractors’ environmental performance 
was improved after the introduction of the 
environmental requirements. However, the 
contractors in the study only fulfilled three-
quarters of the environmental requirements in 
the contracts. The main reasons for not 
complying with the environmental 
requirements were: i) absence of consultation 
with municipalities and competent authorities, 
and ii) inadequate communication of 
environmental requirements to 
subcontractors. The benefit to the 
environment of laying down environmental 
requirements for road maintenance is difficult 
to assess, due to unclear environmental 
requirements and the fact that the SRA did 
not systematically follow-up the 
environmental requirements. One explanation 
behind the low degree of compliance with the 
requirements is the close relationship between 
the client representatives and the contractors. 
Also, the contractors and client 
representatives were not only supposed to 
comply with the environmental requirements 
–they were also expected to be aware of 
several unexpressed demands in addition to 
the explicit requirements in the tender 
documents. The study showed that the main 
factors that limited the environmental 
effectiveness of the requirements were: i) lack 
of knowledge of the environmental 
requirements among the drivers, ii) lack of 
information to other clients in the SRA 
organisation, and iii) lack of information about 
the environmental requirements to the public.  
Both contractors and client representatives in 
the study had a positive attitude towards the 
environmental requirements for vehicles. 
None of the contractors experienced that 
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there had been any large problems in fulfilling 
the requirements. Although, some problems 
with the requirements have could be identified 
in the study. The study shows that the number 
of “green” trucks has increased after the 
introduction of the environmental 
requirements. However, it is not possible to 
show that the increase in the number of 
“green” trucks was a result of the 
environmental requirements. Other factors 
have also influenced the contractors’ 
willingness to invest in new vehicles. 

• The environmental requirements have to 
be stated clearly in order to limit 
misinterpretations and to facilitate the 
follow-up 

• The contractors have to develop working 
processes, routines and training based on 
the environmental requirements 

• Routines for following up compliance 
with the requirements and the 
environmental effectiveness need to be 
developed, and there has to be a feedback 
of the results This thesis has shown that environmental 

requirements can be used in order to further 
the environmental performance of routine 
road maintenance. However, a systematic 
approach including both the procurement and 
the implementation phases of the contract is 
needed in order to make green procurement 
truly effective. Six criteria need to be fulfilled 
for an environmentally efficient application of 
environmental requirements: 

• The purchasing function needs to be 
integrated with the implementation of the 
contracts. 

Although, hampered by the problems 
described above, the SRA have through the 
introduction of environmental requirements in 
the Basic Package of Routine Maintenance 
managed to meet the main arguments that are 
used for justification of green procurement. If 
adjusted according to the suggestion in this 
thesis, the process of placing, implementing 
and following up environmental requirements 
has the potential of becoming an important 
resource in the work for enhancing the 
environmental performance of the SRA. 

• The environmental requirements have to 
be based on legislation, environmental 
quality objectives, identified environmental 
problems and/or research 

• Environmental indicators and baselines 
have to be established in order to facilitate 
follow-up of compliance with the 
requirements 
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10 SUGGESTIONS FOR FUTURE RESEARCH 

 
Several aspects of green procurement of road 
maintenance that merit further studies have 
been identified during the project. One central 
issue to study is to elaborate the different 
steps in the suggested process. As of now the 
process is just a suggestion, which needs to be 
tested. The suggested process could be tested 
in a study in which methods for breaking 
down environmental objectives to 
environmental requirements and indicators for 
follow-up are developed. One way to do this 
could be to evaluate how road maintenance 
can be environmentally adapted through the 
introduction of the SRA concept ‘Objectives 
and targets for the natural and cultural 
environment’ in road maintenance (Swedish 
National Road Administration, 2001b). This 
could be made in an intervention study based 
on identification of environmental objectives 
and measures, implementation of the 
objectives through environmental 
requirements in one or several pilot 
procurements and follow-up of the 
performance of the environmental 
requirements and the environmental impacts.  
Another issue that needs further research is 
how to apply environmental criteria in tender 
evaluation. The question that has been asked 
on several occasions during this research 
project was whether the SRA could use the 
categories identified in the content analysis in 
their tender evaluations. However, the use of 
these categories might be unsatisfactory from 
an environmental point of view since these 
categories only refer to current environmental 
aspects in SRA contracts. Instead the 
identification of environmental criteria for 
tender evaluation needs to be based on a 
systematic approach. The process suggested in 
this thesis could probably serve as a basis in 

the formulation, implementation and follow-
up of criteria for tender evaluation. 
How to assess the environmental benefit of 
specifying environmental requirements, also 
referred to as environmental effectiveness, has 
been intensively discussed in the project. The 
proposed model merely suggests that follow-
up of the environmental effectiveness is 
necessary. Further research is needed to find 
methods that can facilitate the assessment of 
environmental effectiveness. 
Some informants expressed frustration, during 
the interviews, over the fact that the 
requirements are not performed according to 
the specifications in the contracts even though 
the SRA stipulates specific requirements for 
the way certain maintenance services shall be 
performed. This was especially relevant in the 
case of water culverts that were placed 
incorrectly which resulted in obstructed 
passages for migrating fish. Research with the 
aim to identify factors that determine the 
contractors’ actions in different situations 
could make it easier to understand what is 
needed in order to make a requirement 
efficient. 
Another important issue that needs further 
attention is the development of methods for 
the transfer of environmental requirements 
that have been suggested in the EIAs of the 
initial studies and feasibility studies to tender 
documents for construction and maintenance. 
It was mentioned by some of the client 
representatives in the study that they knew 
that the EIA’s had environmental 
requirements but they did not know how to 
apply these requirements in road maintenance.  
The SRA have started to develop 
environmental indicators for the SRA and the 
road transport system as a part of their EMS 
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(Daniels & Hagström, 2003). It should be 
possible to apply some of these indicators 
directly to road maintenance contracts. 
However, some of the indicators lack aims 

and definitions of the indicators as well as 
methods and routines for follow-up. This 
indicates a need to develop methods and 
routines for the assessment of the indicators. 
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APPENDIX A. CASE DESCRIPTION 

 
Case A is situated in the county of Kalmar in 
SE Sweden (Figure 4). The South-Eastern 
Regional Directorate is the responsible client 
for the maintenance area, which consists of 
approximately 573 km of road. The 
maintenance was first contracted out in 1997. 
The contractor had operated the maintenance 
area since 1997. Most of the maintenance area 
is located in one single municipality with two 
small urban areas. Two main trunk roads cross 
the maintenance area. The average population 
density in the municipality is 15.5 
inhabitants/km2. 
 
Case B comprises a maintenance area in the 
county of Södermanland, SE Sweden (Figure 
4). The Mälardalen Regional Directorate is the 
responsible client. The maintenance was first 
procured in 1998. The contractor operating 
the maintenance area at the time of the study 
won the contract in 1998. The maintenance 
area includes 817 km of roads. Highway E20 
and another heavily trafficked highway run 
through the area. The maintenance area 
includes one major urban area and the average 
population density in the municipality is 81 
inhabitants/km2. 
 
Case C is situated in the county of 
Västerbotten, N Sweden (Figure 4). The 
Northern Regional Directorate is responsible 
for the maintenance area. The maintenance 
area was first procured in 1993 and a second 

time in 1998. The contractor who held the 
contract since 1993 won the contract once 
again in 1998. Road length in the maintenance 
area is 561 km. The road network is not 
heavily trafficked. Salt is not used for de-icing. 
The maintenance area is mainly located in an 
inland municipality and includes one small 
urban area. Population density in the 
municipality is two inhabitants/km2. 
 
The maintenance area in Case D covers two 
municipalities in the county of Gävleborg in 
the middle of Sweden (Figure 4). The Central 
Regional Directorate is the responsible client. 
The maintenance area in case D had been 
contracted twice, in 1994 and 1999. The 
contract winner of 1994 lost the contract to 
another contractor in the procurement of 
1999. Total road length in the maintenance 
area is 1000 km, including one major road, 
Highway E4, and one regional thoroughfare. 
The population density in the municipality is 
9.5 inhabitants/km2. 
 
Case E is mainly located in the county of 
Skåne and the Skåne Regional Directorate is 
the responsible client. The maintenance area 
had been procured twice, in 1996 and 1999. 
The same contractor won the contract both 
times. The road length in the maintenance 
area is 1031 km. Highway E65 crosses the 
area. The population density in the area is 82 
inhabitants/km2. 
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APPENDIX B. DEFINITION OF ENVIRONMENTAL CLASS 

STANDARDS FOR THE SRA MODEL FOR PAYMENTS OF TRUCKS 

AND CONSTRUCTION VEHICLES 

 
Table A. The definition of environmental class standards for the SRA model for payments for trucks 
(Mk: Environmental class). 

Introduction of 
requirements 

Green Yellow Red 

1 Jan. 1999 Trucks in this category shall as a minimum 
fulfil the requirements for EURO 1/Mk 3.93. 
Trucks will be included in this category if the 
engine has been changed and the 
requirements for EURO 1/Mk 3.93 are 
fulfilled 

Trucks not fulfilling 
the requirements 
for EURO 1/Mk 
3.93 but being 
manufactured later 
than 1986 

Trucks 
manufactured 
earlier than 1986 
 

1 Jan. 2002 Fulfils the emission requirements for EURO 
2 as a minimum 
 

≤ 12 years but not 
fulfilling the 
emission 
requirements for 
EURO 2 

> 12 years 
 

1 Jan. 2005 Fulfils the emission requirements for EURO 
3 as a minimum 

≤ 12 years but not 
fulfilling the 
emission 
requirements for 
EURO 3 

> 12 years 
 

 
 
Table B. The definition of environmental class standards for the SRA model for payments for 
construction vehicles. 

Introduction of 
requirements 

Green Yellow Red 

1 Jan. 1999 Construction vehicles in this category 
shall fulfil the requirements of EU/USA 
step 1 as a minimum. 
Construction vehicles will be included in 
this category if the engine has been 
changed and the requirements for 
EU/USA step 1 are fulfilled 

Construction 
vehicles not 
fulfilling the 
requirements of 
EU/USA step 1 but 
being equipped with 
a catalytic converter 

Construction vehicles 
not fulfilling the 
requirements of 
EU/USA step 1 and 
not being equipped 
with a catalytic 
converter 

1 Jan. 2002 Construction vehicles in this category 
shall fulfil the requirements of EU/USA 
step 1 as a minimum 

≤ 12 years but not 
fulfilling the 
emission 
requirements for 
EU/USA step 1 

> 12 years 

1 Jan. 2005- Construction vehicles in this category 
shall fulfil the requirements of EU/USA 
step 2 as a minimum 

≤ 12 years but not 
fulfilling the 
emission 
requirements for 
EU/USA step 2 

> 12 years 
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APPENDIX C. GLOSSARY 

 
English Swedish 
Ancient monuments Fornminnen 
Back slope Bakslänt 
Basic Package of Routine Maintenance Grundpaket Drift  
Biocides Ogräsbekämpningsmedel 
Client Beställare 
Client representative Beställarombud 
Construction vehicle Arbetsmaskin 
Contractor Entreprenör 
Control measures / means of control Styråtgärd /styrmedel 
Dust control Dammbindning 
Eco-label Miljömärkning 
Environmental Code Miljöbalken 
Environmental consideration Miljöhänsyn 
Environmental Impact Assessment (EIA) Miljökonsekvensbeskrivning (MKB) 
Environmental Management System (EMS) Miljöledningssystem 
Environmental product declaration for vehicles (MDF97) Miljövarudeklaration fordon (MDF97) 
Environmental product declarations (EPD) Miljövarudeklaration (MVD) 
Environmental quality objective Miljökvalitetsmål 
Environmental quality standard Miljökvalitetsnorm 
Environmental requirement Miljökrav 
List of Restricted Chemical Substances  Begränsningslistan 
Means of control Styrmedel 
National Chemicals Inspectorate  Kemikalieinspektionen 
Natural and cultural environment Natur- och kulturmiljö 
Observation List Observationslistan (OBS-listan) 
Performance contract Funktionsentreprenad 
Periodic maintenance Underhåll 
Plan for Performance Plan för genomförande 
Policy instrument Styrmedel 
Pollarding Hamling 
Procurement Upphandling 
Procurement Ordinances Upphandlingsföreskrifter (UF) 
Product declaration Varudeklaration 
Protected flora; biodiversity Skyddad/skyddsvärd vegetation; biodiversitet 
Purchaser Upphandlare/beställare 
Regional Road Management Directorate (RRMD) Region inom Vägverket 
Routine maintenance Drift 
Swedish Act on Public Procurement Lagen om offentlig upphandling 
Swedish Environmental Protection Agency Naturvårdsverket 
Swedish National Rail Administration Banverket 
Swedish National Road Administration (SNRA)/ 
Swedish Road Administration (SRA) 

Vägverket 

Swedish Environmental Management Council Miljöstyrningsrådet 
Tender document Förfrågningsunderlag 
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