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ABSTRACT  

In recent years, the general awareness of the environmental impacts that industrial production 
gives rise to has radically increased throughout the world. Finding ways to minimise these im-
pacts has become a major concern of the authorities in many countries. In order to promote a 
more sustainable industrial production, different incentives can be used. Among these incentives, 
the consideration of environmental issues in public procurement is increasingly being empha-
sised. 

While much attention regarding sustainable procurement has centred on the purchase of prod-
ucts, this thesis focuses on green procurement of construction contracts. The construction indus-
try is a major contributor to environmental pollution. It consumes about half of all resources 
humans take from nature and accounts for about 25 – 40 per cent of all energy used and about 
30 – 50 per cent of all waste generated in OECD countries.  

In the procurement of products, the environmental impacts of the available products can be 
estimated and compared, for example by using tools such as life cycle assessments. When 
construction contracts are procured, assessing the suppliers’ environmental capabilities can be 
more challenging, as the contract to be procured has not yet been performed. However, at the 
same time, there are considerably more opportunities to steer the construction towards more 
environmentally friendly alternatives. 

In the thesis, it is suggested that the environmental requirements and the environmental criteria 
for tender evaluation should be used in combination, in order to safeguard environmental per-
formance in the construction project and at the same time stimulate a green development within 
the industrial sector. In addition, the role of the client in ensuring that the environmental re-
quirements are fulfilled during construction work is emphasised.   

Key words: Green procurement; Environmental management; Construction industry; Environ-
mental criteria; Environmental requirement

INTRODUCTION 

Along with the growing environmental 
awareness, the need for incentives to pro-
mote the development of environmentally 
friendly products and production methods 
increases. Taking environmental preferences 
into consideration in public procurement is 
regarded to have a considerable potential as 
one of these incentives. It is thus being en-
couraged by the authorities in many countries 
(Council of the European Union, 2006; 
Swedish Government Offices, 2007) and was 
also called for at the World Summit of Sus-
tainable Development in Johannesburg in 
2002 (United Nations, 2002).  

Green procurement preferences may be 
stated as environmental requirements that the 
product need to fulfil or that need to be 
fulfilled during the works or service. How-
ever, environmental procurement preferences 
may also be formulated as criteria for the 

award of the contract, applied in the evalua-
tion of the tenders, alongside other criteria. 

The first green purchasing initiatives were 
taken during the 1980s and 1990s 
(Erdmenger et al, 2001). Since then, the inter-
est for green procurement has increased 
(Marron, 2003) and green public procure-
ment policies and programmes have been 
implemented in many countries throughout 
the world (Five Winds International, 2003; 
Ochoa & Erdmenger, 2003; Kippo-Edlund et 
al, 2005; Bouwer et al, 2006).  

Many of the green procurement initiatives 
and research studies have centred on the 
acquisition of products. Green procurement 
of construction contracts has also been fo-
cused, although to a less extent. The con-
struction industry is a major contributor to 
environmental pollution. Construction con-
sumes about half of all resources humans 
take from nature (UNEP, 2003). In OECD 
countries, the construction sector accounts 
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for 25 – 40 per cent of all energy used and 30 
– 50 per cent of total waste generation (ibid).  

In order to promote green innovations in the 
construction sector, environmental criteria in 
tender evaluation has been especially encour-
aged (Swedish Environmental Management 
Council, 2001). However, most of the studies 
of green procurement in this sector have 
mainly focused on the application of envi-
ronmental requirements (Sterner, 2002; 
Faith-Ell, 2005). It has also been pointed out, 
that the environmental benefits of the green 
procurement initiatives are often hard prove 
(Faith-Ell, 2005).  

Objectives and scope 

The aim of this thesis was to study how 
environmental requirements and criteria can 
be applied in the procurement of construc-
tion contracts, in order to enhance environ-
mental performance in the construction 
sector. More specifically, the objectives were 
to: 

i. increase the knowledge about cur-
rent practice of applying environ-
mental requirements and evalua-
tion criteria in the procurement of 
construction contracts; 

ii. analyse the effectiveness of the 
applied criteria; 

iii. analyse how the environmental re-
quirements and evaluation criteria 
can be combined to support each 
other; 

iv. analyse the methods for the for-
mulation and follow-up of envi-
ronmental requirements and 
evaluation criteria; 

v. and finally, based on the findings 
of the analyses, present sugges-
tions for the role and possible use 
of green procurement in the con-
struction industry.  

The thesis is based on three papers, attached 
in the appendices. The first paper presents an 
overview of green procurement and its appli-
cation in the procurement of construction 
contracts in Sweden. Both public and private 
clients are addressed, in the building and the 
civil engineering sectors.  

The other two papers are based on a case 
study of a tunnel construction project in a 
major Swedish city. Thus, the majority of the 
thesis focuses on Swedish practices and on 
the civil engineering sector. Paper II focuses 
on the formulation and follow-up of envi-
ronmental requirements. Paper III addresses 
the combination of requirements and criteria, 
and the effectiveness of the criteria.  

CONCEPTUAL FRAMEWORK  

Managing environmental                     
issues in construction projects 

Although the environmental issues have 
traditionally not been prioritised in construc-
tion projects (Ofori et al, 2002), in recent 
years, environmental awareness seems to 
have increased within the sector (Gluch, 
2005). However, in spite of the fact that the 
companies within the construction sector are 
actively working with their environmental 
issues, an inertia for change to more pro-
environmental practices has also been ob-
served (Gluch et al, 2007). 

EMS in the construction industry 

In Sweden, environmental management 
systems (EMSs) have reached a high level of 
acceptance among construction companies. 
About 90 per cent of the firms in the Swed-
ish construction industry had implemented or 
were about to implement an EMS in 2006 
(Gluch et al, 2007).  

The EMS can be described as a way to iden-
tify and work in a structured way with the 
environmental aspects of the organisation 
(Ammenberg, 2004). It is usually imple-
mented on a voluntary basis. The EMS can 
be implemented in the already existing or-
ganisation but has also been recommended 
for the temporary construction project or-
ganisation (Rwelamila et al, 2000).  

The organisation may choose to certify the 
implemented EMS according to the interna-
tional ISO 14001 standard. However, many 
organisations have introduced EMSs without 
certifying them. Yet, an ISO 14001 certificate 
does not guarantee a high level of environ-
mental performance (Ammenberg & Hjelm, 
2002). 
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EIA as a tool in the construction project  

In contrast to EMS, the environmental im-
pact assessment (EIA) is required by regula-
tions. EIA includes the process of identifying 
and assessing all environmental impacts of 
the planned project prior to start-up (Glasson 
et al, 2005). These impacts are described in 
the resulting document, the environmental 
impact statement (EIS), which is considered 
by decision makers alongside other informa-
tion about the project.  

In Sweden, an EIA is required in the plan-
ning of road and railway projects 
(SFS 1971:948; SFS 1995:1649). In addition, 
for some projects, an EIA has to be carried 
out prior to the Government’s permissibility 
assessment or the examination in the envi-
ronmental courts (Swedish Environmental 
Code).  

The EIA is thus a frequently used tool in the 
planning of construction projects. However, 
the environmental commitments described in 
the EIS are not always fulfilled in the project. 
To ensure that these commitments are ful-
filled, the importance of EIA follow-up has 
been emphasised (Arts et al, 2001; Morrison-
Saunders et al, 2001). It has also been sug-
gested that the fulfilment of the environ-
mental commitments would benefit from 
increased integration between the EIA and 
the project-EMS as well as the EMSs of the 
contractors (Ridgway, 1999). 

Organisation of the construction sector 

The construction industry includes all activi-
ties that lead to the construction of buildings 
and other civil engineering structures, such as 
roads, railways, bridges and tunnels. The 
Swedish construction industry comprises 
approximately 80 000 companies (Building 
Commission, 2002). The sector is quite frag-
mented, with many different actors, mainly 
organised in temporary, project-based organi-
sations.  

The client is in charge of the construction 
project from idea to finished construction. 
Both private and public organisations can 
function as construction clients. The clients 
in the Swedish civil engineering sector are 
dominated by players from the public sector 

– transport authorities and municipalities 
(Nordic Council of Ministers, 2004). 

The contractor performs the construction 
works by order of the client. The construc-
tion contractors on the Swedish market in-
clude 12 000 companies (Building Commis-
sion, 2002). However, most of these 
companies are small – about half of them 
consist of only one person with no employ-
ees (ibid). For ordinary construction projects, 
such as the construction of average sized 
buildings, roads and railways, the market is 
completely dominated by the four largest 
companies – Skanska, NCC, Peab Sverige AB 
and JM AB (ibid).  

Contracting in the construction sector  

The responsibilities are divided between the 
client and the contractor in different ways, 
depending on the contractual arrangements. 
In Sweden, two main types of contracting are 
used  – traditional contracting and design and 
build (Modig, 2004). In general or traditional 
contracting, the construction is separated 
from the design (Murdoch & Hughes, 2000). 
The design is undertaken before tendering 
and thereafter constructed by the contractor. 
In the design and build option, the construc-
tion contractor is responsible for both design 
and construction.  

In Sweden, traditional contracts are becom-
ing less common and are replaced by design 
and build contracts (Kadefors, 2004). In 
recent years, the interest has increased for 
even more collaboration between contractor 
and client – partnering (Bresnen & Marshall, 
2000).  

The client selects the contractor for a project 
by means of contract procurement, following 
a formalised tendering procedure. Similar to 
other public procurements in the EU, pro-
curements made by the authorities within the 
construction sector must comply with the 
EU Procurement Directives 2004/18/EC 
and 2004/17/EC. The aim of these is to 
ensure fair conditions of competition for all 
suppliers. Based on these directives, two new 
Swedish procurement acts came into force in 
January 2008 – SFS 2007:1091 and SFS 
2007:1092. The procurements of construc-
tion contracts must comply with the Direc-
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tive 2004/18/EC and the Swedish act SFS 
2007:1091. The new procurement regulations 
are very similar to the old ones. However, 
they more clearly state that environmental 
issues can be considered in public procure-
ments. 

Depending on the price of the planned pro-
curement, different procurement procedures 
may be chosen – open, restricted or negoti-
ated procedure (SFS 2007:1091). Negotiated 
procedure may only be used in exceptional 
circumstances. In the case of open procure-
ment, all interested candidates may submit 
tenders. If the restricted procedure is chosen, 
only the candidates that have been invited 
may submit tenders. 

Prequalification and tender evaluation 

The procedure by which the client evaluates 
the interested candidates in order to select a 
certain number to invite to tender, is called 
prequalification. During prequalification, the 
client assesses the capabilities of the inter-
ested companies to perform the contract.  

The tenders submitted by the invited candi-
dates must follow the directions presented in 
the tender documents, including the technical 
specifications and other requirements that are 
to be followed during the contract work as 
well as the requirements on the tenders.  

When awarding the contract, the client may 
choose between two award criteria only: “the 
lowest price” and “the most economically 
advantageous tender” (2004/18/EC). If the 
first alternative is chosen, the lowest bid from 
a prequalified company must be chosen.  

If the second alternative is chosen, which is 
often the case in the procurement of con-
struction contracts, the client should select 
the tender that offers the best value for 
money (2004/18/EC). In this case, the client 

evaluates the tenders according to the eco-
nomic and quality criteria that were indicated 
to the tenderers prior to tendering.  

Including environmental preferences in          
procurement of  construction contracts 

Environmental preferences may be consid-
ered at several stages of the procurement 
procedure (Table 1). The different types of 
environmental preferences can also be used 
in combination, to complement each other 
(Falk, 2001). 

During the prequalification step, a candidate 
may be disqualified due to insufficient eco-
nomic and financial capabilities, due to insuf-
ficient technical knowledge and ability, which 
may relate to environmental issues, or be-
cause it has been found guilty of a crime, 
which may also include environmental crimes 
(Falk, 2001). In addition, the client can re-
quire certificate of environmental manage-
ment standards (2004/18/EC). 

Environmental preferences can also be in-
cluded in the requirements that the contrac-
tor must comply with during the contract and 
that the finished construction needs to fulfil. 
These are described in the tender documents. 
The environmental requirements may for 
example include a given production method, 
specific environmental effects of product 
groups or services, and specifications that are 
defined in ecolabels (2004/18/EC). The 
contract must not be awarded a candidate 
who proves in the tender to be unable to 
fulfil the requirements.  

Mandatory environmental requirements and 
environmental prequalification criteria can be 
applied both if the tender with the lowest 
price is to be selected and if the award criteria 
“the most economically advantageous ten-
der” is chosen. However, environmental 

 

Prequalification criteria 

 

Environmental requirements 

 

Evaluation criteria 

Environmental prequalification 
criteria may relate to the candi-
dates’ technical capabilities, 
crimes that the candidates may 
have been found guilty of or the 
candidates’ environmental man-
agement systems. 

Environmental requirements may 
for example be restrictions on 
machines and materials and 
restrictions regarding emissions.   
A tender that does not comply with 
the requirements cannot be ac-
cepted. 

If the award criteria “most eco-
nomically advantageous tender” is 
chosen, the tenders are evaluated 
according to certain criteria, aiming 
at giving the best value for money. 
These criteria may also relate to 
environmental issues. 

Table 1. Different types of environmental preferences that can be included in construction 
contract procurement. 
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evaluation criteria may only be applied in the 
latter alternative. The Directive does not 
describe in exact detail which evaluation 
criteria that may be used. However, it is 
pointed out that the criteria may relate to the 
fulfilment of environmental or social re-
quirements, since it may enable the contract-
ing authority to meet the needs of the public 
concerned (2004/18/EC).  

METHODOLOGY  

The focus of this thesis has been the con-
struction project, a complex organisation 
with many actors and activities involved. In 
order to achieve an in-depth understanding 
of the processes, qualitative methods have 
mainly been used. An overview of the study 
is presented in Fig. 1. 

Overview of green procurement and its 
application in the Swedish construction 
industry (Paper I) 

The aim of the first paper was to address the 
first specific objective, i.e. to increase the 
knowledge about current practice of applying 
environmental requirements and evaluation 
criteria in the procurement of construction 
contracts. This process started with a litera-
ture review focusing on:  

• environmental management in the 
construction industry;  

• the concept of green procurement; 

• use of green procurement as de-
scribed in the literature; and 

• problems and opportunities identi-
fied connected with green pro-
curement. 

Thereafter, a questionnaire study was per-
formed, in order to achieve a better insight 
and understanding of the use of green pro-
curement in the Swedish construction indus-
try. A questionnaire was sent to 62 client 
representatives who had recently been in-
volved in procuring large construction con-
tracts. Both private and public clients were 
included and the contracts regarded both 
building and civil engineering projects. As the 
aim was to achieve a general view of the use 
of green procurement in the sector, the ques-
tions concerned:  

• whether or not environmental 
preferences had been applied in 
the procurement;  

• type of environmental require-
ments applied; 

• if project-specific environmental 
preferences had been applied; 

• if environmental evaluation criteria 
had been applied; and  

• type of procedures for monitoring 
the environmental requirements 
during construction. 

Out of the 62 questionnaires, 48 were con-
sidered during the analyses. Following the 
questionnaire study, a series of interviews was 
performed in order to achieve a deeper un-
derstanding. As it was of special interest to 
study the application of environmental 
evaluation criteria, eight respondents who 
had answered that they applied such criteria 
were contacted for an interview. The inter-
views were semi-structured, with a sequence 
of themes to follow but with the open-ness 
to changes (Fontana & Frey, 1994). The 

Figure 1. Overview of the study design of the thesis. 

 

Overview of green 
procurement and its 
application in procuring 
contracts in the Swedish 
construction industry. 
 
Literature review.  
Questionnaire & 
interviews. 
 
Paper I 

Methods for formulating 
and following up 
environmental 
requirements – 
connections between EIA, 
EMS and green 
procurement.  
 
Case study. 
 
Paper II  

Environmental criteria and 
requirements used in 
combination. 
Effectiveness of green 
preferences to enhance 
environmental 
performance. 
 
Case study. 
 
Paper III 
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themes for the interviews concerned: 

• how the environmental criteria and 
requirements had been formulated 
and selected; 

• how environmental criteria had 
been considered in the tender 
evaluations; and 

• how the environmental require-
ments were monitored during the 
project. 

The interviews were recorded, transcribed 
and analysed. During the analyses, the tran-
scripts were organised into categories and 
subcategories as described by Kvale (1996), 
using a software tool for qualitative data.  

Case Study of the City Tunnel Project 
(Paper II & Paper III)  

During the interviews in the first study, one 
project was identified as especially interesting 
– the City Tunnel Project in Malmö in the 
south of Sweden. After initial document 
reviews and informal discussions with per-
sonnel within the project, the project was 
selected for a case study. 

Whereas the first study (Paper I) aimed at 
addressing the first specific objective of the 
thesis, the case study addressed the subse-
quent three objectives, i.e. to: 

• analyse the effectiveness of the 
applied criteria; 

• analyse how the environmental re-
quirements and evaluation criteria 
can be combined to support each 
other; and  

• analyse the methods for the for-
mulation and follow-up of envi-
ronmental requirements and 
evaluation criteria. 

These objectives are related both to proc-
esses and to understanding. They concern 
what-, why- and how-questions and were 
thus considered suitable for the case study 
approach (Merriam, 1988).  

The City Tunnel Project was selected because 
the environmental issues had high priority in 

the project. In addition to applying environ-
mental evaluation criteria for contract award-
ing, the client had chosen to perform a partly 
voluntary examination of the environmental 
consequences of the project in the Environ-
mental Court. There had also been a strong 
focus on monitoring of the environmental 
requirements during construction. Thus, the 
City Tunnel Project was expected to repre-
sent an extreme or a unique case, which is 
one of the suggested rationales for a single 
case study (Yin, 2002). 

The sources of evidence used in this case 
study consist of documents, interviews and 
observations. Multiple sources of evidence 
were chosen in order to increase the validity. 
Many documents were screened during the 
case study. However, the documents listed in 
Table 2 are the ones that were mainly stud-
ied. 

The interview is recognised as one of the 
most important sources of evidence in a case 
study (Stake, 1995; Yin, 2002). The respon-
dents interviewed are listed in Table 2. Simi-
lar to the interviews in the first study (Paper 
I), the interviews in the case study were semi-
structured. In most cases, the interviews were 
carried out with one respondent at a time. 
On only a few occasions were two respon-
dents present at the same time during the 
interviews.  

Observational data often provide useful 
additional information about the studied 
topic (Yin 2002). During the case study, the 
project area was visited on several occasions 
(Table 2).  

The objectives of the case study were ad-
dressed in two partly separate studies de-
scribed in two papers. The methods for for-
mulating environmental requirements are 
described in Paper II. Paper III addresses the 
issue of the effectiveness of green procure-
ment and how environmental evaluation 
criteria and requirements can be combined. 
The follow-up of the environmental require-
ments is described in both Paper II and Pa-
per III. 
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Some of the interviews and the document 
studies aimed at addressing the research 
questions of one of the papers specifically. 
However, most of the information obtained 
was, to some extent, used more or less in 
both papers. 

Methods for formulating and monitoring     
the environmental preferences (Paper II) 

Early during the case study, it was noted that 
the EIA and the examination in the Envi-
ronmental Court had been important in the 
process of formulating the environmental 
requirements. It was also identified that the 

EIA, the EMS and the procurement stage 
were linked to each other.  

In order to study how the EIA had been used 
to formulate the environmental requirements 
and what role the Environmental Court had 
played in further shaping the environmental 
requirements, the EIS and the Environmental 
Court decision were reviewed. 

Thereafter, the focus was to investigate how 
these requirements and the routines for 
monitoring and fulfilling them were de-
scribed in the tender documents. Thus, the 
tender documents of one of the contracts 

Documents studied Respondents interviewed Site visits 

 

• the EIS included in the applica-
tion to the Environmental Court  

 

• the verdict from the Environ-
mental Court 

 

• the main environmental docu-
ments of the tender documents 
of the three studied contracts 

 

• the procurement reports for the 
three studied contracts 

 

• the parts of the Project Hand-
book describing the project-EMS 

 

• project plan and work instruc-
tions for one of the contracts 

 

• the environmental coordinator of 
the City Tunnel Project 

 

• one of the main executives 
involved in the work with the EIA 

 

• the environmental controller of 
the City Tunnel Project 

 

• one of the executives involved in 
the tender evaluation in the pro-
curement phase 

 

• the project manager of the City 
Tunnel Project 

 

• the environmental coordinators 
in the client’s organisation for 
each of the three studied con-
tracts 

 

• the two production coordinators 
in the client’s organisation for the 
tunnel contract 

 

• the environmental managers in 
the contractors’ organisations of 
the three studied contracts  

 

• one of the production managers 
in the contractors’ organisation 
from each of the three studied 
contracts 

 

• the four executives in the client’s 
overarching environmental team 
handling the four respective pa-
rameters included in the study 

 

 

• the construction site of Malmö 
Central Station (contract C) 

 

• construction sites in the Hyllie-
Vintrie area south of Malmö 
(contract A) 

 

• the City Tunnel Project main 
office 

 

• the City Tunnel Project office for 
the tunnel contract (contract B) 

 

• the City Tunnel Project office for 
the Hyllie-Vintrie contract south 
of Malmö (contract A) 

 

• the City Tunnel Project office for 
the Malmö Central Station con-
tract (contract C) 

 

• the contractor’s office for the 
Malmö Central Station contract 
(contact C) 

 

• the contractor’s main office for 
the tunnel contract (contract B) 

 

• the contractor’s office for the 
Hyllie-Vintrie contract (contract 
A) 

 Table 2. Sources of evidence used in the case study. 
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were screened for information regarding the 
environmental issues.  

In order to study environmental management 
measures and routines for follow-up of the 
environmental requirements as described in 
the project-EMS, the parts of the Project 
Handbook of the City Tunnel Project that 
describe the EMS were analysed. In addition, 
the work instructions for one of the contrac-
tors were studied. 

Although documents provided the main 
source of evidence for this part of the case 
study, information from the interviews was 
also used to supplement the picture.  

Effectiveness of  green procurement                    
of  construction contracts (Paper III) 

In this part, the study took the form of an 
embedded case study (Yin, 2002). In order to 
analyse the effectiveness of the applied envi-
ronmental criteria, three contracts were se-
lected and compared. In one of these, con-
tract A, the contractor was awarded the 
contract partly due to the described envi-
ronmental work. The other two contracts 
regarded the construction of the tunnel (con-
tract B) and the Malmö Central Station (con-
tract C).  

The procedures for the procurements of 
these three contracts were similar and they 
were all initiated early in the project. Four 
parameters were especially studied in these 
three contracts: 

• handling of data for chemical 
products;  

• handling of issues concerning 
groundwater; 

• emissions to surface water bodies; 
and  

• noise pollution. 

The way in which the different contractors 
had worked regarding these parameters was 
compared. In order to do this, the executives 
handling each of these parameters in the 
client’s overarching organisation were inter-
viewed.  

In addition, for all three contracts, the envi-
ronmental coordinator and in one case the 
production coordinators in the client’s or-
ganisation were interviewed. In each of the 

three contractors’ organisations, the envi-
ronmental manager and one of the produc-
tion managers were also interviewed. The 
questions concerned the environmental work, 
the control documents for the environmental 
work, monitoring of the requirements, com-
prehension of the tender documents, and the 
relations between contractor and client. 

To address the issue of how environmental 
evaluation criteria were applied and how 
criteria and requirements supported each 
other, tender documents and procurement 
reports were reviewed. In addition, the main 
executive for the procurement issues were 
interviewed.  

RESULTS AND DISCUSSION 

Application and formulation                      
of environmental requirements 

It was noted in the questionnaire study, that 
most participants had applied environmental 
preferences in their procurements (Paper I). 
Environmental requirements were applied in 
both building and civil engineering projects, 
both by private and public clients. Some of 
the most common environmental require-
ments in both types of projects concerned 
waste handling during construction, envi-
ronmental plan during construction, working 
environment and the EMS in the contractor’s 
organisation (Table 3). 

Although most of the requirements in both 
types of projects were related to the con-
struction process, in general, environmental 
requirements regarding the finished construc-
tion tended to be slightly more common in 
building projects. 

During the subsequent interviews, some 
factors limiting clients’ application of envi-
ronmental requirements were identified. 
These factors included the fear that require-
ments can lead to time-consuming bureauc-
racy in the project or prohibit new solutions, 
lack of knowledge and problems of formulat-
ing environmental requirements that are 
specific, measurable and verifiable (Paper I). 
In order to help procuring organisations to 
formulate environmental requirements, the 
Swedish Environmental Management Coun-
cil is working out environmental require-
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ments that can be applied in procurements in 
different areas (Swedish Environmental 
Management Council, 2008). However, while 
standardised requirements may be suitable 
for procurements of products, for construc-
tion projects, the specific conditions in the 
area of the construction works play an 
important role. The urge to formulate 
project-specific environmental requirements 
and not only stipulating standardised 
requirements may thus be greater than in the 
procurement of products.  

Among the respondents in the questionnaire 
study, some answered that they applied the 
same requirements in many projects. How-
ever, in most cases, some of the requirements 
had been formulated specifically for the 
project (Paper I). Also in the City Tunnel 
Project, most of the environmental require-
ments were directly connected to the location 
(Paper II). During the case study, it was ob-
served that the location plays an important 
role also for the fulfilment of the environ-
mental requirements. The client explained 
differences in the work by the different con-
tractors partly by the difficulties they encoun-

tered at their different locations (Paper III).  

In order to formulate project-specific envi-
ronmental requirements, the findings from 
the EIA process may be used. The City Tun-
nel Project displays a way of using the EIA 
for formulating the environmental require-
ments (Paper II). During the EIA process the 
environmental impacts of the planned project 
were identified and assessed. The impacts, 
mitigation measures and suggested require-
ments for the prospective project were de-
scribed in the EIS. However, it has been 
pointed out that the EIA does not suffi-
ciently address certain environmental issues 
such as biodiversity (Gontier, 2005). In order 
to better address all relevant environmental 
aspects and to formulate specific and relevant 
requirements, there may be room for im-
provements in the methodologies used for 
the EIA, which could be addressed in future 
studies.  

The EIS and the suggested requirements for 
the project were included in the application 
to the Environmental Court where the re-
quirements were further shaped and estab-
lished. Thereafter, these requirements were 
communicated to the contractors via the 
tender documents (Fig. 2). In this way, the 
procurement stage functioned as a way to 
inform the contractors about the environ-
mental requirements. Still, many of the con-
tractors had underestimated the required 
environmental work. This could partly be 
explained by the fact that much of the re-
quired environmental work was new to many 
of the contractors.  

The requirements that the contractors had to 
comply with regarded issues such as man-
agement of the groundwater level, emissions 
to air and surface water bodies, noise levels, 
waste handling and handling of chemical data 
(Paper II & Paper III). In addition, the con-
tractors had to make similar demands on 
their suppliers and on their different subcon-
tractors. Especially, it was observed that the 
requirements regarding chemicals were fur-
ther transferred to the suppliers, since all 
chemicals had to be accepted by the client 
before they could be used in the project 
(Paper II). In this way, the environmental 
requirements had effects not only within the 

Table 3. The most common environmental 
requirements among the projects included 
in the first study. 
 

Building               
projects 

Civil engineering 
projects 

Waste disposal during 
construction 

Work environment 
requirements 

Environmental plan 
during construction 

Waste disposal during 
construction 

Work environment 
requirements 

Environmental plan 
during construction 

Contractor’s EMS Contractor’s EMS 

Requirements regard-
ing harmful substances 

Requirements regard-
ing machines used 

Other requirements 
regarding use of mate-
rial 

Emissions to water 
during construction 

Other requirements 
regarding use of 
chemicals 

Emissions to soil during 
construction 

Requirements regard-
ing waste disposal in 
the finished building 

Requirements regard-
ing harmful substances 
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project, but also in other parts of the con-
struction industry.  

Relevance of  the contractual arrangement       
for the environmental requirements 

It could be expected that the contractual 
arrangement may affect the opportunities to 
apply and follow up environmental require-
ments. However, in the case study, no such 
difference was noted (Paper III). The first 
study could not present any clear results 
regarding the difference in the use of envi-
ronmental requirements between the differ-
ent types of contractual arrangements (Paper 
I). However, it was suggested by some of the 
respondents during the interviews, that in the 
case of a design and build contract, the de-
sign is carried out after the procurement, 
which makes it less meaningful to apply a too 
detailed set of environmental preferences in 
the procurement stage (Paper I).  

Among the respondents in the case study, 
most seemed to think that it was beneficial 
with a design and build contract regarding the 
contractor’s fulfilment of the environmental 
requirements, since it gives the contractor 
increased responsibilities (Paper III). The role 
of the contractual arrangement for the op-
portunities of imposing and fulfilling envi-
ronmental preferences could be further ad-
dressed in future studies. 

Monitoring the environmental               
requirements 

During the case study, the importance of 
monitoring the requirements was acknow-
ledged. Both representatives in the client’s 
and in the contractors’ organisations found 
that there had been a strong focus on the 
environmental issues and the fulfilment of 
the environmental requirements throughout 
the project (Paper III). It was pointed out by 
some of the respondents in the contractors’ 
organisations that similar requirements occur 
in other construction projects. However, as 
they are rarely monitored as much as in this 
project, the contractors often view them less 
seriously (Paper III). This supports findings 
from previous studies where the importance 
of monitoring requirements has been identi-
fied (e.g. Faith-Ell et al, 2006). 

Linking EIA and EMS in order to                    
fulfil environmental requirements 

The case study displays how EIA and EMS 
can be linked, in order to ensure that the 
environmental requirements are fulfilled. The 
requirements and the suggested mitigation 
measures formulated during the EIA were 
transferred to the project-EMS. Based on the 
findings of the EIA, the project-EMS was 
structured to manage environmental issues in 
the project. In addition, the environmental 
requirements and their mitigation measures 
were implemented into the EMSs of the 
contractors, a process which was made 
through the contract procurements.  

Linking EIA and EMS has been suggested 
also by other authors (Marshall, 2002; 
Sánchez & Hacking, 2002; Ridgway, 2005). 
However, Sánchez and Hacking (2002) point 
out that the main focus in EIA is on the 
environmental impacts, whereas the EMS 
focuses on environmental aspects. Environ-
mental aspects can be described as elements 
of an organisation’s activity that can interact 
with the environment, i.e. the mechanisms 
that lead to the environmental impacts. Ac-
cording to Sánchez and Hacking (2002), the 
linking of EIA and EMS would be facilitated 
if the EIA focused on finding also the envi-
ronmental aspects and not only the environ-
mental impacts.  

 

EIA 

EMS 

Environmental 
Court 

Contract 
Procurements 

Working 
instructions 

Figure 2. Links between EIA, EMS and 
contract procurements in the City Tunnel 
Project. 
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In the City Tunnel Project, the environ-
mental impacts were described for each activ-
ity in the EIS. For each activity, the mecha-
nisms leading to the environmental impacts 
were also listed and described. However, in 
the EIS, these mechanisms are not called 
aspects. In the EMS, as described by the 
Project Handbook, these environmental 
mechanisms are again listed – this time called 
aspects.  

Lundberg (2005) has also addressed the use 
of the concept environmental aspect. She found 
that the term aspect was used with different 
meanings at different parts within the Swed-
ish Rail Administration. However, even if the 
word aspect is not used in the EIS in the City 
Tunnel Project, the environmental aspects 
seemed to be transferred properly and with-
out confusion to the EMS of the project.  

During the case study, it was noted that the 
contract procurements played a role in ensur-
ing that the client’s environmental policies 
were included in the contractors’ EMSs (Pa-
per II). The tender documents presented 
restrictions on the work instructions that the 
contractors needed to produce and the way 
in which the contractors should structure 
their management systems for monitoring 
and for working with the environmental 
issues. In this way, the procurement stage 
facilitated the link between the EIA and the 
contractors’ EMSs.  

Application of environmental criteria             
in tender evaluation 

It was found during the first study, that while 
environmental requirements were common 
among the included projects, environmental 
criteria applied in the tender evaluation were 
less frequent (Paper I). Some reasons men-
tioned for this was the risk of appeals that 
may delay the project and an eager to simplify 
the tendering procedure. For certain types of 
projects, the number of companies that can 
take part in tendering is limited. Trying to 
simplify the tendering procedure may thus be 
important, in order to achieve a sufficient 
number of tenderers. In the City Tunnel 
Project, for one of the procurements, the 
client received only one tender (Paper III). 
For the subsequent procurements, the client 

decided to make some changes in the tender-
ing routines, in order to increase the number 
of tenders. Although the environmental 
requirements remained the same for all con-
tracts in the project, the difficulties of receiv-
ing a sufficient number of tenders could be 
pointed out as a possible limiting factor for 
the application of environmental preferences 
in the procurement of construction contracts.  

Combining environmental preferences                
in contract procurements 

The case study displays a way of combining 
environmental requirements and criteria. 
Environmental parameters were considered 
at three stages of the prequalification and 
evaluation procedure (Paper III):  

i. in the prequalification of the ten-
derers;  

ii. in the checking of the tenders’ 
compliances with the tender docu-
ments; and  

iii. in the tender evaluation.  

During the prequalification of the tenderers, 
the descriptions of the contractors’ EMSs 
were evaluated. The possession of an EMS 
was by many respondents regarded as an 
indication that the company was used to 
handling environmental issues (Paper III). 
However, it has been pointed out that EMSs 
in the construction industry does not suffi-
ciently enhance innovations (Gluch, 2005). 

In the first study, the possession of an EMS 
was common as evaluation criterion (Paper 
I). However, differentiating between the 
companies that only produce nice EMS 
documents and the ones that also perform 
well may be hard (Ammenberg, 2006). For 
future studies, it could be interesting to fur-
ther study methods to evaluate companies’ 
EMSs and other environmental qualifications 
to be assessed during prequalification and 
tender evaluation.  

During the second step of the procurements 
included in the case study, the client verified 
that the tenders complied with the mandatory 
environmental requirements stated in the 
tender documents. In this step, one tender 
was excluded since the contractor had de-
clared that some of the requirements in the 



Annika Varnäs  TRITA LWR.LIC 2040 

 

12 

tender documents would not be fulfilled, 
including some environmental requirements. 

However, for construction contracts, many 
parameters are unknown at the time of pro-
curement, as the construction works have not 
yet been carried out. Checking if the tender-
ers will fulfil the requirements in the prospec-
tive project can thus be very challenging. In 
this sense, green procurement of construc-
tion contracts may be more problematic than 
green procurement of products. A product 
that does not fulfil the stated requirements 
can immediately be omitted from considera-
tion in the procurement.  

On the other hand, the fact that the con-
struction contract has not yet been per-
formed by the time of procurement brings 
increased opportunities to influence the 
construction by means of green procurement. 
In construction projects, the contract has a 
very high status. During the case study, some 
respondents in the contractors’ organisations 
argued that they followed the environmental 
requirements since they were bound to do so 
by the contract (Paper III). If the next client 
does not require such extensive environ-
mental work, the contractors are unlikely to 
do this work voluntarily. This suggests that it 
is very important that the client imposes 
relevant environmental requirements.  

In the third step of considering environ-
mental issues in the procurements, the ten-
derers’ planned environmental work were 
evaluated and given scores, which were 
thereafter added up together with the other 
criteria such as price, quality and organisa-
tion.  

In this step, mainly the contractors’ environ-
mental plans were examined and compared. 
The focus on the EMS and other environ-
mental management practices during pre-
qualification and tender evaluation can be 
regarded as a way to find the contractor that 
is likely to fulfil the mandatory environmental 
requirements (Paper I).  

However, the descriptions in the tenders 
mainly reflect the knowledge of the people 
who have written them. These persons may 
not even be part of the prospective contrac-
tor’s organisation. Some of the respondents 

in the client’s organisation mentioned the 
importance of the people working in the 
project for the fulfilment of the environ-
mental requirements. These are not always 
shown in the tender. For future studies, it 
could be interesting to further study methods 
for evaluating the description of the contrac-
tors’ planned environmental work.  

Effects of  the environmental criteria 

For most of the procurements included in 
the case study as well as for the ones included 
in the first study, the environmental criteria 
had little influence on the result of the 
evaluation (Paper I & Paper III). For the 
procurements where a tender with a very 
high price was included, the soft criteria had 
little effect on the result of the evaluation 
(Paper III). This illustrates the difficulties a 
client encounters when deciding upon the 
methods to use for assigning the tenders 
different scores and when deciding the 
weightings of the different criteria. However, 
even in the cases where the environmental 
criteria had no effect on the result of the 
evaluation, the criteria may function as a way 
of demonstrating high environmental ambi-
tions in the project, which may in turn affect 
the tenders and the performance during 
construction (Paper I & Paper III).  

In the case study, the contractor that was 
awarded the contract partly due to a high 
score for the environmental criterion also 
performed well regarding the environmental 
issues (Paper III). However, the contracts 
included in the study differed to a great ex-
tent regarding the type of construction works 
and the location. Thus, it cannot be clearly 
stated that this contractor was better than the 
others. Some of the client’s representatives 
argued that there may have been some differ-
ences in the way the contractors performed 
regarding the environmental work in the 
beginning of the contract (Paper III). How-
ever, after a while, all contractors adapted to 
the requirements imposed by the client. The 
environmental evaluation criteria may thus be 
seen as a way to find a contractor that is 
quick to adapt to the environmental restric-
tions. 
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CONCLUSIONS  

The findings indicate that environmental 
issues are often taken into consideration in 
procurement of construction contracts in 
Sweden. The environmental preferences are 
often stated as requirements, whereas envi-
ronmental evaluation criteria seem to be less 
common. Environmental parameters can be 
considered at three stages of the contract 
procurements:  

• environmental criteria in the pre-
qualification of the tenderers;  

• environmental requirements that 
must be fulfilled in the contract; 
and 

• environmental criteria applied in 
the tender evaluation. 

The criteria often focus on environmental 
management measures and the way the con-
tractors are planning to perform the work. 
The criteria can thus be regarded as a way of 
finding a contractor that is likely to fulfil the 
environmental requirements. In this way, 
requirements, prequalification criteria and 
evaluation criteria can be combined in order 
to support each other. Although the envi-
ronmental criteria may not always affect the 
outcome of the evaluation, they may signal a 
high level of environmental commitment to 
the contractors.  

The fact that it is unknown at the time of 
procurement whether or not the contractors 
will fulfil the environmental requirements 
indicates that green procurement of construc-
tion contracts is more complex than the 
procurement of products. However, the high 
status of the contract and the fact that the 
project is not yet performed at the time of 
procurement may suggest that green pro-
curement can have an even greater potential 
for improving the environmental perform-
ance in the field of construction contract 
procurement than in procurement of prod-
ucts. 

Project-specific requirements are often 
needed for procurement of construction 
projects. Since an EIA is often carried out 
during the planning of many construction 

projects, the use of the EIA can be suggested 
as a cost effective way to formulate the envi-
ronmental requirements.  

In order for the environmental requirements 
to be fulfilled, monitoring of these require-
ments and a close cooperation between the 
client and the contractors seems to be of 
importance. One way of ensuring that the 
environmental requirements are fulfilled in 
the project is by linking EIA and EMS. The 
procurement stage may facilitate the linking 
between the EIA and the contractors’ EMSs.  

To summarise, the environmental procure-
ment preferences can be applied in construc-
tion contract procurements as a way to: 

• communicate environmental re-
quirements to the contractors; 

• increase awareness of the envi-
ronmental issues and a high level 
of environmental standards for the 
project in the contractors’ organi-
sations; 

• finding a contractor that is likely to 
perform the work in an environ-
mentally sound way and is quick to 
adapt to the required environ-
mental work; and 

• ensure that the environmental am-
bitions of the client are incorpo-
rated into the contractors’ EMSs, 
thereby providing a link between 
the EIA and the EMSs of the con-
tractors. 

The extensive work with environmental 
issues in the City Tunnel Project seems to 
have influenced all participants in the project 
and enhanced the general level of environ-
mental awareness and knowledge. It was also 
noted that the requirements imposed by the 
clients were transferred also to the contrac-
tors’ suppliers and to the subcontractors. In 
this way, including environmental prefer-
ences in the procurement of construction 
contracts does not only lead to improved 
environmental performance in the specific 
project. It may also enhance the general level 
of environmental performance in the con-
struction industry. 
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