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The EC Perspective

Of particular interest for the European Commission are the ideas for an ‘Infra
Maturity Tool’ to evaluate, monitor and benchmark infrastructure projects, but
that can also be used as a stimulus for the projects itself. One important benefit
for us could be in the assessment of projects at an early stage in order to judge
their feasibility (maturity) in management and organisation. Developing this tool
has involved much work and we now challenge NETLIPSE to make a proposal
that we cannot refuse.

An efficient European transport network is essential if we are to ensure our economic
competitiveness. Key elements in achieving this are the 30 priority projects supported
by the European Union. Since the first list of 14 priority projects was established in
1994, experience has shown that the achievement of these projects has been difficult.
Four years ago, the European Commission first met the people who later initiated
the NETLIPSE consortium. They had noticed the difficulties in the implementation
of large infrastructure projects and they initiated discussions with us on possible
knowledge building and exchange of information on Large Infrastructure Projects in
order to improve their management and organisation. We drew their attention to
the possibilities of the Sixth Framework Programme, to which they successfully
applied for funding.

Looking back over the last four years, the collaboration with NETLIPSE has been
enjoyable. We are convinced that the NETLIPSE Foundation can, over the forthcoming years, become an important partner for the EC in deploying the TEN-T
network more effectively.

Jonathan Scheele
Director Directorate B Transport Logistics
TEN-T and Co-modality European Commission

In the last two years, we have had many discussions with the consortium at our
offices in Brussels and during the four NETLIPSE network meetings in London,
Warsaw, Lisbon and Turin. We have been impressed by the results gathered in the
form of best practices and lessons learnt from the 15 projects the consortium researched. At the same time we became conscious of the fact that structural exchange of
these interesting findings is very scarce. We have become convinced that project
managers, project organisations and the Commission can benefit greatly from
knowledge exchange through the network that NETLIPSE has initiated.

8
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Preface

The idea for the development of an ‘Infra Maturity Tool’ arose whilst discussing the
approach to improve the performance of project management with the EC-administration in 2004. A tool that should be able to judge the maturity of a project in
terms of the expectations for a successful execution. A tool suitable for ex ante and
ex post evaluation; and useful for monitoring the project during execution.
The first step in the development of such an Infra Maturity Tool was the gathering
and disseminating benchmarks of best practices and lessons learnt from 15 LIPs
spread all over Europe. For this reason the NETLIPSE consortium was founded in
2004. With funding from the EC the consortium started their research programme
in May 2006. The results are presented in this book.
I believe that with this book the NETLIPSE consortium presents interesting main
findings and analyses (chapters 3, 4 and 5); succeeds in gathering best practices and
lessons learnt (chapter 6) and sets the fundamentals for the methodology for an
Infra Maturity Tool (chapter 7).

As one of the NETLIPSE founders I am honoured to be able to present this book.
In the 1980’s the European Commission (EC) established a strategic plan for Trans
European Networks (TEN-T) of motor, rail and waterways for the social and economic development of the European Community. In 1994 the European Council initiated a concentration of effort by selecting 14 priority projects, in 2004 extended to
30. On the basis of these plans, the EC, member states and other countries have
invested heavily in infrastructure with the TEN-T as a directive. This has resulted in
a significant number of large infrastructure projects (LIPs). In the perception of
policymakers, stakeholders and populations, the LIPs mostly show substantial cost
overruns and time delays. Leading to breaches in the expectations on the size of the
budget and the delivery time. Confronted with these breaches in expectations, the
project management has to face the huge challenge of improving performance.
In my experience as Project Director of two LIPs in the Netherlands, the High
Speed Line–Zuid and the Betuweroute, the most important factor for better performance at the core of good project management was to not create false expectations
about the project results and to be clear and predictable with the help of regular
prognoses about the end result throughout the project. An instrument to enable this
is integral risk management that gives an up-to-date profile about the effects of
uncertainties (risks). Risk management must take into account both the hard and
the soft aspects of the project at any given time. The result of such risk management
is that stakeholders will not be surprised by unexpected results and outcomes of the
project; appropriate stakeholder management must also be organised and maintained
during the project.

10

Managing Large Infrastructure Projects

The peer review (Appendix D), held on the 18th of April in Turin at the 4th
NETLIPSE Network Meeting, encouraged the consortium to go ahead with the
development of the Infra Maturity Tool.
On behalf of the Executive Board of the consortium, I would like to thank the
interviewees of the examined projects for their time as well as the members of
the Knowledge Teams, the Technical Verification Board, and the Advisory Board.
The recommendations of the Advisory Board were valuable for the quality of the
NETLIPSE research. And last but not least, the successful completion of the
NETLIPSE project 2006 – 2008 could not have been achieved without the dedication and quality of the NETLIPSE project management team from AT Osborne.
Looking back over the past years I am grateful for the motivating cooperation
within the Executive Board.
I would like to thank the participants who attended the four NETLIPSE Network
Meetings for their enthusiasm and inspiration; and their helpful views on the results
of the projects studied.
I hope you enjoy reading this book and that the contents will inspire you to join us
in the huge challenge of improving the performance of project management. I also
hope that you may be motivated to join NETLIPSE in the future.

Leendert Bouter
Chairman Executive Board NETLIPSE
General Director Centre for Public Works, Rijkswaterstaat
Ministry of Transport, Public Works and Watermanagement.
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Executive Summary

Transport networks are needed for modern economies to create wealth and employment. The need for mobility is ever-growing. Therefore, Europe has set up an
ambitious programme of transport network projects. The European Commission
has identified 30 trans-national axes, that cross the borders of the Union. In 2005
the EC estimated that the investment required to complete a true trans-European
net-work to be approximately € 600 billion. Effective execution of mostly Large
Infrastructure Projects (LIPs) is needed to complete this trans-European network.
Apparently, realising these LIPs is difficult, since the EC reported repeatedly that
the axes and projects face substantial cost overruns and time delays.
LIPs are complex in several ways. From inception to realisation these projects regularly take two decades or more. With a length of often tens or hundreds of kilometres it is an enormous task to design the work and to construct it. Most projects
require different kinds of new technologies. The projects have an important impact
on the environment and numerous shareholders and stakeholders are involved. In
addition, the number of internal requirements (safety, noise-levels and aesthetics)
and external requirements (health and environment) are continually increasing.
As the project task is becoming more complex (people, planet, profit), the quality
of the administration and the management of these projects have to improve correspondingly.
The NETLIPSE project focuses on the management and organisations of LIPs.
NETLIPSE is an acronym for ‘NETwork for the dissemination of knowledge on the
management and organisation of Large Infrastructure ProjectS in Europe’. NETLIPSE
is a research programme in the Sixth European Framework Programme (FP 6) of
the European Commission. Core of the NETLIPSE project is the research of 15
LIPs.
12
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The NETLIPSE research shows unambiguously that knowledge exchange in Europe
is scarce. When comparing the projects we found that often similar challenges are
faced. The chance to learn from other projects is a terrain yet to be developed. At
the beginning of the NETLIPSE project, we expected that cultural differences would
make it difficult to compare the 15 projects. Yet the research proves that many lessons learnt and best practices are independent of the specific national framework
conditions, context and cultural habits. In fact, there are many similarities between
the best practices and lessons learnt found in the 15 projects. The partners involved
in the NETLIPSE project are now convinced that a network that focuses on knowledge exchange can work.
One of the most important findings is that LIPs must be conceived, managed and
operated as an integrated whole, focussing not only on the completion of a physical
project as an end in itself, but also on stakeholders involved. LIPs are an important
link for European transport and on a higher level contribute to economic and social
sustainable growth of our society.
Key success factor in the organisation and management of LIPs is a dual focus
between ‘control’ and ‘interaction’. Control focuses on the internal world of the
project and the project team, requiring adequate (processes for) planning, risk
management, financial engineering and scope definition. Mature control mechanisms and verification should be developed. Interaction is related to the external
world of society. Two elements are essential: an open culture and the ability to
adapt to changes within the context.

The NETLIPSE research results have lead to the exploration of an Infra Maturity
Tool. A tool that can be used by the EC and other, f.e. financing organisations for
evaluating and improving LIPs. The evaluations focus on assessing the maturity of
a LIP in terms of management and organisation in various phases of the project. It
can also be used for benchmarking projects. Organisations should be able to use the
tool as a basis for their own management system. The NETLIPSE project has provided a huge amount of information on the management and organisation of LIPs
that can be used to develop an Infra Maturity Tool.
Besides finding the vast amount of best practices and lessons learnt on eight themes,
NETLIPSE focuses on dissemination of the knowledge gathered. During the past
two years we have seen interest in the NETLIPSE project increase. More and more
people have attended the network meetings and read the biannual newsletter.
NETLIPSE has provided the need for a network of specialists working in or around
LIPs. A network where experiences can be shared and discussed.

Ir. Drs. Marcel Hertogh
NETLIPSE Project Manager
Director Infrastructure, Urban Planning and Environment, AT Osborne B.V.

Mature management of LIPs asks for a hybrid approach combining control and
interaction. For example: clear contracts are essential but must be supported by
joint solutions if the end outputs of the project are not to be compromised. Another
example: it is important to implement a system of risk management that focuses on
threats, but this is not sufficient. Risk management should also focus on opportunities, opportunities that often are the result of interaction with stakeholders. And
last: the dual approach is needed to cope with the ever changing context, for instance
from new legislation, changing policies (for instance tunnel safety after the tunnel
disasters in the Alps) and changing governments during the long planning and
realisation periods of LIPs.
The NETLIPSE research found that in the batch of 15 projects, the ‘control’ part is
better organised than the ‘interaction’ part. The ‘hard factors’ are better organised
than the ‘soft factors’. The projects are not very open to optimisations, opportunities and new ways.
LIPs offer a challenging playing field for innovations, such as new technologies or
contract arrangements. However new technologies have a high risk profile and need
to be managed according to the specific needs of the project or as an innovation.
Ideally innovations should be managed as separate projects or sub-projects – however this is often not the case.
14
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1. Introduction to NETLIPSE

doing and have done? Do they just not want to learn from others, due to time and
money pressures? In order to improve the completion of the trans-European network
of infrastructure projects the EC, as well as national policymakers, need to be able to
deploy LIPs more effectively. Learning from the experiences of others can help in
reaching this goal.
Framework Programme 6

1.1 NETLIPSE: An Overview
Challenges for Large Infrastructure Projects

To meet rising and changing demands for interregional and international mobility,
Large Infrastructure Projects (LIPs) are being developed in Europe. In the White Paper
(2001) the European Commission (EC) referred to the saturation of some major routes partly as a result of delays in completing trans-European network infrastructure.
“Only a fifth of the infrastructure projects in the Community guidelines adopted by
the Council and Parliament have so far been carried out.” In 2003, the EC reported
that there was a need for enormous investments in infrastructure, especially in the
countries that had recently joined or would soon join the EU. The EU needed to be
able to deploy LIPs more effectively and in order to do so needed a tool which will
help them to monitor and evaluate (both ex ante and ex post) these projects. Mr
Barrot, Vice President of the European Commission, responsible for transport said in
2005 “In view of growth in traffic between Member States the investment required to
complete and modernise a true trans-European network in the enlarged EU amounts
to some € 600 billion.” In the coming years the EC will be investing heavily in LIPs.
So why are they so often delayed?
It appears that LIPs in Europe share similar characteristics. The projects are not only
large scale and complex, but also have a major impact on the environment. The
period of inception until realisation often covers decades; new technologies and legislation are developed and introduced in the project; the projects have immense budgets, often billions of Euros; and many stakeholders are involved. It is no wonder then
that the scope of a LIP changes through time. All these characteristics present the project’s management with diverse challenges often resulting in time or cost overruns.
Knowledge Sharing

A large percentage of LIPs in Europe that run into cost and time overruns seem to face
or have faced similar problems. Due to their scale and complexity, these projects are
often unique at the national level. There is often no other project within the country
with which comparison can be made. In addition, the European LIPs do not have a
forum where experience and knowledge about management and organisation can be
shared; where their management, as well as key stakeholders, can learn and benefit
from each other’s experiences. In fact it seems that many projects spend time and
effort in researching and developing tools and systems that have already been developed elsewhere. The question is – why do project teams not know what other LIPs are
16
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The NETLIPSE project successfully applied for financing within the Commission’s
FP 6 programme, priority 6.2 Sustainable Surface Transport, in October 2005.
Framework Programme 6 (FP 6), is the European Community Framework Programme
(2002 – 2006) for research, technological development and demonstration activities,
contributing to the creation of the European Research Area and to innovation. It is a
collection of the actions at EU level to fund and promote research. The main strategic
objectives of FP 6 are strengthening the scientific and technological bases of industry
and encouraging its international competitiveness, whilst promoting research activities in support of other EU policies.

1.2 NETLIPSE: The Project

NETLIPSE is the acronym for: NETwork for the dissemination of knowledge on the
management and organisation of Large Infrastructure ProjectS in Europe.
The main objective of the NETLIPSE project was to set up an interactive and continuous network for LIPs in Europe for the dissemination of experience and knowledge, specifically focussed on the management and organisational aspects of these projects. At the core of the project is a knowledge capturing methodology that has been
used to assess the quality of 15 LIPs that have been reviewed to identify best practices
for other projects. Through the network, partners can benefit from the experiences of
other LIPs by sharing the knowledge gained. For key stakeholders such as national
and European policymakers, the compilation of best practices can lead to the development of an infrastructure deployment maturity tool, hereafter referred to as “Infra
Maturity Tool” that can be used for more effective deployment and realisation of projects. The NETLIPSE project is aimed at the following four objectives:
1
2
3
4

Setting up a continuous and interactive knowledge network.
Gathering information on best practices and lessons learnt in the management and
organisation of 15 LIPs in Europe.
Disseminating the knowledge gathered and promoting the research results.
Translating the best practices into an evaluation and monitoring tool that will allow for the
quick and effective implementation of new policies.

Introduction to NETLIPSE
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figure 1.1
The 15 Projects studied in NETLIPSE
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

1

Betuweroute
Bratislava Ring Road
Gotthard Base Tunnel
HSL-Zuid
Lezíria Bridge
Lisboa – Porto
Lötschberg Base Tunnel
Maaswerken
Motorway A2
Motorway A4
Motorway E18
Nürnberg – Ingolstadt
Øresund Crossing
Unterinntalbahn
West Coast Main Line

on various aspects of the management and organisation of the project was gathered. This included information on such themes as: leadership and team organisation,
financial management, policy and strategy, stakeholder management, project
management, resources, contracting, project control and risk management. Within
these subjects themes such as technology and innovation were also analysed. The
results of the information-gathering phase led to a compilation of best practices in
the management and organisation of these large projects and a comparative historical analysis is presented in this document.
3

Setting up a continuous and interactive knowledge network

One of the key objectives is to link organisations and stakeholders responsible for
developing and introducing new transport policies. This should be done both locally and internationally in Europe for the dissemination of experience and knowledge,
specifically focussed on the management and organisational aspects of Large Infrastructure Projects (LIPs).
Through the network, partners can benefit from the experience of other LIPs and
scientific developments and from knowledge institutes such as infrastructure research
and projectmanagement organisations by sharing their knowledge and experience.
Potential partners come from the member States of the European Union and other
European countries. The target group consists of client/sponsors, project delivery
organisations, specialists, politicians, civil servants, academics and consultants.

Disseminating the knowledge gathered and promoting the research results

The knowledge results have been made available to the 15 projects that are part
of NETLIPSE network in a closed circuit (via a closed section on the internet site
www.netlipse.eu) and to other stakeholders (Member States and cooperating
countries, policy makers, researchers, industrialists etc.) in an open circuit via the
website. Various other communication tools were produced to promote the timely
dissemination and exploitation of knowledge and intermediate and final results,
such as on-site project meetings, expert and network meetings, conferences, a brochure, bi-annual newsletters and this book. These communication tools were produced to provide information on the research results on a regular basis and in a
user-friendly way and to promote NETLIPSE as a network that may be joined by
any party interested.
4

Translating the best practices into an evaluation and monitoring tool that will allow for the
quick and effective implementation of new policies

In order to be able to adequately fund (new) road, rail or waterborne projects, the
European Commission needs insight into the likely success of the project to be
funded and likely success of the project during realisation. By gathering best
practices in the management and organisation of 15 large infrastructure projects,
the requirements of a tool (Infra Maturity Tool), were developed which the
European Commission and other potential users can use to evaluate and monitor
projects on a semi-quantitative scale. The evaluations can provide insights into the
position of the projects researched compared to emerging best practices. In addition, in future benchmarks can be identified to which a specific project can be
compared, or to which it can compare itself.

The development of the NETLIPSE network will be an ongoing and evolving process.
2

Gathering information on best practices and lessons learnt in the management and
organisation of LIPs in Europe

NETLIPSE project research is aimed at gathering information on best practices in
the management and organisation of LIPs in Europe. During the informationgathering period, which ended in the first quarter of 2008, 15 LIPs were researched
by four knowledge teams (see figure 1.1). Each knowledge team consisted of at
least two interviewers who started with data collection of facts and figures and a
first draft of the historical analysis. After that the researchers visited a project for
a few days, interviewing key personalities within the project with the help of a
questionnaire (described in the knowledge protocol). In this manner information
18
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The Infra Maturity Tool could also benefit the target groups in a different manner.
In terms of knowledge management, project organisations can use the tool to
‘improve’ their own organisation and/or to establish appropriate LIPs management systems.
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1.3 NETLIPSE: Project Approach

In order to achieve the NETLIPSE objectives, the consortium was responsible for producing deliverables in six work packages (WP):

•

•

•
•

•
•

•
•

WP 1: Collecting experiences and best practices
Objective: identifying and mapping knowledge and research results developed by EC DG
for Energy and Transport in the FP 4 (Fourth Framework Programme 1994 – 1998) and FP
5 (Fifth Framework Programme 1998 – 2002) infrastructure knowledge projects. Linking
actors and making them aware of NETLIPSE.
Deliverable: report mapping knowledge.
WP 2: Developing dissemination tools
Objective: setting up the basic tools in order to be able to disseminate the collected
knowledge.
Deliverables: Internet website, Marketing and Communication Plan, List of participating
projects, Knowledge Database.
WP 3: Disseminating knowledge on LIPs
Objective: to disseminate experiences and best practices of LIPs to anyone interested
and to inform participants during the duration of the project.
Deliverables: Kick-off and final conference, network meetings. NETLIPSE Book, bi-annual
newsletters.
WP 4: Collecting experiences and best practices
Objective: collecting experiences and best practices from the participating projects.
Deliverables: Knowledge Protocol, Case Study Reports, Comparative case study analysis.

WP 6: Management and co-ordination of the project
Objectives: the consortium management is responsible for the co-ordination of all WPs.
Deliverables: Progress reports, management quality manual of the project organisation.
table 1.1: NETLIPSE Work Packages

1.4 NETLIPSE: the Organisation

The NETLIPSE project consists of the following parties:
• Executive Board
• Advisory Board
• Technical Verification Board
• Project Management (Coordination)
• Knowledge Teams
• Communications Team

Executive Board

Project
Management

Knowledge Teams

Technical Verification
Board

The NETLIPSE project is carried out by a consortium of eight organisations representing five countries. The consortium consists of:
1 AT Osborne B.V. (ATO, Project Management), The Netherlands
2 Department for Transport (Rail & National Networks) (DfT), United Kingdom
3 Erasmus University Rotterdam (EUR), The Netherlands
4 KPC GmbH (KPC), Switzerland
5 National Laboratory for Civil Engineering (LNEC), Portugal
6 Ministry of Transport, Public Works & Water Management (V&W),
The Netherlands
7 Road and Bridge Research Institute (IBDiM), Poland
8 Swiss Federal Institute of Technology Zürich (ETHZ), Switzerland

•
•

Advisory Board

NETLIPSE consortium
figure 1.2: The NETLIPSE Consortium

Executive Board
•
•

20

WP 5: Exploring the Infra Maturity Tool
Objective: explore the possibilities of developing an Infra Maturity Tool which can serve as
a main instrument in ex post and ex ante evaluations and monitoring of LIPs in Europe.
Deliverables: Report Exploring Infra Maturity Tool.

Managing Large Infrastructure Projects

The Executive Board is the “internal” client for the research project. Main decisions
will be made in the Board, such as the approval of phase results and deliverables, in
accordance with the EC remit.

Introduction to NETLIPSE
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Advisory Board

1.5 NETLIPSE: Facts and Figures

The Advisory Board advises the Executive Board about ‘knowledge capture’ and its
dissemination. The partners in the Advisory Board have an interest in this knowledge
dissemination, but do not execute the work themselves, which is done by the consortium partners.
The members of the Advisory Board will disseminate the knowledge in their own
organisations and can contact other target groups.
Technical Verification Board

The Technical Verification Board is responsible for maintaining the scientific level of
the project.
Project Management

AT Osborne is responsible for managing the project. It is responsible for carrying out
the operational work according to the contract with the EC in regard to cost, time,
quality and scope agreements.
Communications Team

A Communications Team within the project was responsible for all elements of
internal and external communication, such as organising conferences, network
meetings and organisation visits. A detailed organisation scheme and description
of responsibilities can be found in Appendix A.
Knowledge Teams

The NETLIPSE project gathered information on best practices and lessons learned
from the following large infrastructure projects:

project name

country

modality length

Betuweroute
Bratislava Ring Road
Gotthard Base Tunnel
HSL–Zuid
Lezíria Bridge
Lisboa–Porto
Lötschberg Base Tunnel
Maaswerken
Motorway A2
Motorway A4
Motorway E18
Nürnberg–Ingolstadt
Øresund
Unterinntalbahn
West Coast Main Line

Netherlands
Slovak Republic
Switzerland
Netherlands
Portugal
Portugal
Switzerland
Netherlands
Poland
Poland
Finland
Germany
Denmark/Sweden
Austria
United Kingdom

Rail
Road
Rail
Rail
Road
Rail
Rail
Water
Road
Road
Road
Rail
Road
Rail
Rail

Four Knowledge Teams were responsible for gathering information from projects in
the research group:
•
•
•
•

Knowledge
Knowledge
Knowledge
Knowledge

Team
Team
Team
Team

1:
2:
3:
4:

North and West Europe (The Netherlands/United Kingdom)
Alps (Switzerland)
Central and East Europe (Poland)
South Europe (Portugal)

In addition, there is a “General Knowledge” Team (Knowledge Team 5).
The Knowledge Teams were responsible for:
• interviewing projects;
• gathering relevant information;
• staying in contact with the project contact persons;
• disseminating knowledge gathered during the project;
• providing interview results to the Project Manager;
• seizing opportunities for communication and dissemination of project results.
The General Knowledge Team was responsible for:
• identifying and approaching relevant knowledge and actors from FP 4 and FP 5;
• finding additional projects to be researched;
• developing the project knowledge archive;
• developing a method for collecting knowledge.
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budget (m.)
(year/price level)

planning and
construction period
€ 3.861 (’07/’95) 1989 – 2007
€ 242 (’07/’07)
1972 – 2007
€ 5.900 (’06/’98) 1992 – 2017
€ 5.282 (’08/’95) 1987 – 2008
€ 243 (’07/’05)
2001 – 2007
€ 4.700 (’05/’05) 1999 – 2015
€ 2.676 (’06/’98) 1992 – 2007
€ 1.211 (’07/’07)
1997 – 2022
€ 638 (’04/’00)
1994 – 2004
€ 125 (’10/’05)
1994 – 2001
€ 638 (’05/’04)
1990 – 2008
€ 3.551 (’07/’07) 1991 – 2006
€ 1.990 (’00/’90) 1990 – 2000
€ 1.933 (’05/’05) 1995 – 2012
€ 10.342 (’08/’06) 1996 – 2008

160 km
12 km
57 km
125 km
12 km
305 km
35 km
222 km
194 km
61 km
51 km
89 km
16 km
40 km
650 km

table 1.3 Facts and figures relating to the projects

Subject
Total value of the projects researched
Large Infrastructure Projects researched
Number of countries covered by the projects
Number of network meetings organised
Number of NETLIPSE newsletters produced
Number of tunnels in the projects researched
The longest tunnel (Gotthard Base Tunnel)
Number of bridges in the projects researched
The longest bridge (Øresund bridge)
Length of railways involved
Length of roads involved (ex A4)
Length of the waterways involved
Interviewers Knowledge Teams
Interviewees

Numbers
€ 43.3 bn.
15
11
5
4
33
57 km
464
7,8 km
1450 km
295 km
222 km
29 people
142 people

table 1.4 Facts and figures
relating to the research

Introduction to NETLIPSE
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1.6 Format of this Book

Personal Perspective

This book describes the approach and results of the NETLIPSE project. In chapter 2
the research methodology is explained followed by a general description of research
results in chapter 3 “Main Findings”. In chapter 4 “Historical Analysis”, important
events that impacted on the course of the NETLIPSE projects researched, is provided.
Chapter 5 results of the quantitative analysis are presented. Chapter 6 contains an
extensive description of best practices and lessons learnt found in the management
and organisation of the 15 projects researched. These best practices and lessons learnt
are classified in relevant themes, as described in the research methodology. Chapter
7, insight is given into the prerequisites and attainability of the Infra Maturity Tool.
In the appendices detailed project information can be found as well as specific case
information of the fifteen projects researched.

Personal Perspective from a
member of the Executive Board and
Technical Verification Board
The National Laboratory for Civil Engineering (LNEC) is a Portuguese State Institute dedicated
to research and development, covering the main areas of Civil Engineering. Among several
duties, according to its statutes, LNEC must provide technical assistance to the principal
(sponsor) organisations, as regards the construction of large and complex infrastructure
projects in Portugal, under the Ministry of Public Works, Transports and Communications.

One of LNEC’s operational units is the Transportation Department, which is organized into
three Divisions (Road and Airport Infrastructures; Railway Infrastructures; Planning, Traffic
and Safety). Besides carrying out applied research studies and other scientific and technical
activities in those areas, our staff members collaborate within multidisciplinary teams giving
the above mentioned assistance, whenever large transport infrastructures are concerned.
As an example, LNEC has very recently accomplished two important tasks for the Ministry,
through comparative evaluations on the location of the New Lisbon Airport and of a new
Rail and Road Bridge over the Tagus River in the Lisbon Metropolitan Area. I had the privilege
to coordinate those two tasks, whose conclusions and recommendations were thereafter
followed by the Government in its decisions.

Our past experience in participating in European Projects is already vast, having started almost
twenty years ago. However, it has been directed mainly to very specific topics within our areas
of research. That is why I was somehow surprised and hesitant when a member of our Board
of Directors, in September 2005, asked about my opinion on whether or not LNEC should
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2. Research Methodology

participate in a proposal to the EU, for a project such as NETLIPSE, following an invitation by
its Project Manager. We both finally concluded that it would be worth accepting this challenge.
2.1 Research Goals and Research Questions
The development of this project showed that we had made the right choice!

Indeed, it has been an interesting and fruitful experience that our team has shared with the
other partners. In spite of some difficulties that were encountered, the overall result is, in

The NETLIPSE research is aimed at gathering, analysing and disseminating information on experiences (lessons learned) and best practices in the management and organisation of 15 LIPs in Europe in order to develop an Infra Maturity Tool (IMT, see
Chapter 7).

my opinion, very positive. Through NETLIPSE, we have together addressed relevant issues
in a new perspective, as far as research projects are concerned. Furthermore, the project has
delivered methodological and practical (best practice) results that can be very useful, as
support tools for decision making and evaluation procedures, for different stakeholders
(starting by the EU), when the management of large transport infrastructure projects is at
stake, regardless of their nature or implementation phase.

In particular, as regards my institute, we have gained a better knowledge and an overall vision
on these matters at the European level. This gives us an accrued competence to deliver our

The NETLIPSE team has identified five groups of organisations participating in
LIPs that can benefit from an Infra Maturity Tool:
• European Commission
• public and private funders, World Bank, European Investment Bank;
• project delivery organisations;
• parent organisations;
• principals / sponsors.
For [each of] these groups three basic functionalities have been determined. The
functionality applies to every organisation but may apply on different levels and
with different effects:

contribution within LNEC duties for the Ministry. We are also sure that the organisations
responsible for the case studies that we have researched in Portugal (RAVE for the Lisboa –

1. Project financing

Porto High Speed Line; and BRISA for the Lezíria Bridge), which gave us a most valuable

• to judge if a proposed project should be (co-)financed by the EC, national
ministries, private funders, World Bank, EIB and others.

support, have found far motifs of interest and usefulness from their taking part in NETLIPSE.
Finally, this doesn’t go without a word of recognition to my colleagues and knowledge team

2. Benchmark, monitoring and project management

members, Eduardo Fortunato and Simona Fontul, for the excellent job they have carried out.

• to monitor the progress of financed projects;
• to evaluate projects (both ex ante and ex post);
• to measure the performance of the project delivery organisation with a validated
instrument/norm;
• to enable the comparison of the performance of the project delivery organisation
to the performance of the project delivery organisations of other LIPs thereby
helping to identify areas for improvement;
• to stimulate the successful execution of financed projects.

António Lemonde de Macedo
Director of the Transportation Department
LNEC, Portugal

3. Knowledge management

• to help to draw experiences – in the form of ‘best practices’ – from inception
through realisation of a project in order to improve the quality of a project
delivery organisation;
• to collect, disseminate and transfer best practises to future project delivery
organisations.
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With reference to these basic functionalities, the NETLIPSE team formulated 9 key
research questions to be answered in its research. They were grouped in 3 main
headings.

Context

a. Project financing

• What factors cause delay and even stoppage of financed projects?
• What factors determine if a project submitted for financing is ready for execution?
• Which factors prove a projects’ readiness for execution, and thus readiness for
financing? How can we judge when a project should be financed based on its
‘readiness’ for execution?

Organisation

Results

(Success Factors)

(Success Criteria)
figure 2.1 Conceptual model

b. Benchmark, monitoring and project management

• How can the performance of a project management organisation be measured?
• How can the performance of a project delivery organisation be compared to
other projects?
• How can improvements be made in a project delivery organisation?
c. Knowledge management

• How can best practises for LIPs be identified?
• What are best practices for LIPs?
• How can best practices be disseminated effectively and transferred to (future)
projects?
The NETLIPSE project scope, as part of the Sixth Framework Programme (FP 6),
focussed on gathering and disseminating knowledge on the best practices and lessons
learnt in the management and organisation of LIPs. A parallel goal was to assess the
feasibility of an Infra Maturity Tool, a tool for monitoring of LIPs before, during and
after execution.
In NETLIPSE, the basic elements required in the Infra Maturity Tool have been explored as well as the feasibility of the tool in itself. That means that the ‘How’ questions
related to the measurement of LIPs performance have been explored and that an
answer to these questions is subject for further research and development.

2.2 Conceptual Model

The NETLIPSE conceptual model links :
• the organisational and managerial factors (project success factors) within the
project delivery organisation;
• the project results (critical success criteria); and,
• the context of the project.
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Early work into success criteria assumed that the main criteria for success for projects
were the so-called golden triangle of time, finance and required quality. However, the
issue of project success turned out to be far more subtle than this. There are more,
possibly alternative, criteria that can be identified. Not only is there a basket of potential alternative criteria, the judgement can be made by a wide range of potential stakeholders, over different time horizons. Project success could even be defined as: ‘The
satisfaction of all stakeholders’. Perceiving project success simply as the compliance
of time, finance and quality constraints can be described as a more ‘narrow’ view in
this respect. The conceptual model shown in figure 2.1 also illustrates that the context
plays an important role in the deployment of LIPs. The context, especially changes in
context such as for example a change in government or new demands regarding safety,
can heavily influence both the results and the organisation of a project.
In NETLIPSE, we incorporated a dual focus in the knowledge protocol (see section
2.3) which was set up to ensure a uniform project research. The dual focus means that
in the investigation of the 15 projects researched, the management capability of the
project delivery organisation was assessed as well as the historical development of the
project in its context.
Our research into the management capability of the project delivery organisation was
aimed at identifying those levers that project managers can pull to increase the likelihood of achieving a successful outcome for their project. Initial research on the critical
success factors of a project focussed primarily on the control aspects of projects previously mentioned. Later studies concluded that the initial research on critical success
factors was too narrowly directed towards developing standard tools and techniques
for project management. It has also become clear that the effectiveness of a project
management and organisation does not only depend upon these factors within the
direct control of project managers. Projects have to be realised in a dynamic and multiple context. Context factors also have an impact on the realisation of projects which
may be decisive. This means that the effective project delivery organisation also has
to deal with factors that may stretch beyond a projects’ boundary, therefore also emphasizing the importance of ‘openness’ in projects. For this interaction and flexibility
Research Methodology
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is necessary to ensure constant alignment of the project with its changing environment.
Stakeholder interests from such as the principal organisation, parent organisation and
local stakeholders, change during projects’ execution. In addition, the project delivery
organisation will also need to be able to adapt to changes in rules and legislation and
the introduction of new technology.
Since it is assessed as an important factor by both practitioners and the scientific
world, the distinction between control and interaction is used to structure the data
collection and data analysis within the NELTLIPSE research.

1. Project facts and figures

(General project description, purpose and expected benefits, project scope, type of
contracting, model of financing, time schedule and budget.)
2. Stakeholder analysis

(Description of the main stakeholders, their roles and interventions, detailed outline
of the internal and external project delivery organisation.)
3. Project history

(Description of the course of the project, its phases and milestones, decision making
process, major breakthroughs and delays.)
2.3 Research Approach

The NETLIPSE research started with determining the research question (already discussed in this chapter) and designing the protocol to govern research into the 15 projects. This was described in the Knowledge Protocol.

Req
u

Knowledge
Protocol

15
Case
Study
Reports

Comparative
Case
Analysis

irem
Infr of th ents
aM e
a
Too turity
l

TEN-Book

R e s e a r c h Q u e s t i o ns

figure 2.2
Research approach NETLIPSE

The research methodology has been based on a qualitative cross case analysis of 15
large infrastructure projects that were researched by four different (geographically
spread) Knowledge Teams. Information gathering started off with a desk study of relevant documents, followed by on site interviews with key players of the projects. In order
to assure a systematic and to a large extent standardized analysis the NETLIPSE team
defined a clear framework for both the literature survey and the site visit (interviews),
which is described in detail in the NETLIPSE Knowledge Protocol. After two pilot
projects (Betuweroute and West Coast Mainline) the Knowledge Protocol was evaluated, adapted and assessed as being fit for use by the Technical Verification Board.
For each of the 15 projects the desk study was completed before the site visit and summarized in a Background Document, focusing on three main topics:
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The site visits usually lasted between two and four days and consisted of clearly structured interviews based on the Knowledge Protocol. This questionnaire covered eight
themes:
• Theme 1: Objectives and scope
• Theme 2: Stakeholders
• Theme 3: Financial Management
• Theme 4: Organisation and management processes
• Theme 5: Risks (threats and opportunities)
• Theme 6: Contracting
• Theme 7: Legal consents
• Theme 8: Knowledge and technology
Each theme was split into a qualitative and quantitative part. The qualitative part
consisted of between 10 and 20 predefined main questions and three more general
questions. The quantitative part consisted of four to eight very specific questions the
responses to which were entered into check boxes.
It must also be stressed that there was ample opportunity to lead on from the more
structured approach described above, through open questioning to probe deeper into
areas in each project which appeared to yield interesting results in terms of problems,
solutions and success factors.
Many of the researchers had very practical project experience and were therefore able
to empathise with the interviewees to build a rapid relationship and credibility in the
interviewing process, which often led to these more unstructured interview sections
becoming highly informative.
The key interviews took place with the senior management team of the client/sponsor
and the project delivery organisation. Where practicable representatives of users and
stakeholders were also interviewed.
The results of the site visit were compiled in a Case Study Report for each project, on
which are based the main findings described in the Background Document. The
Background document was written before the interviews and contains three parts:
Research Methodology
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Project facts & figures, Stakeholder network analysis and Project history. It served as
the starting point for the interviews.
The analysis of the knowledge gained by the document survey and the site visit aims
at answering the nine “key research questions” mentioned above in section 2.1. On the
one hand, there are qualitative findings related to best practices and lessons learnt and
on the other there are the quantitative results derived from the filled in check boxes.

Beforehand, we expected that these substantial differences would make it difficult to
compare the 15 projects and the knowledge gained from the site visits. Yet the
research proved that many lessons learnt and best practices are independent of the
specific national framework conditions, context and cultural habits. Therefore, best
practices and lessons learnt were found that are of general relevance.

2.5 Suitability of the Research Approach

In general the research approach chosen for the NETLIPSE research activities turned
out to be effective and efficient. There is no other way to gain knowledge on best
practices of the management and organisation of LIPs than researching case studies.
Unfortunately there are no internationally accepted and standardised set of key
performance indicators that allows for the quantitative and objective measurement
of projects’ success. LIPs are so extremely complex and uncertain, that alignment of
project costs at completion with initial cost estimates; or meeting the anticipated
project deadlines are not reliable indicators of an outstanding project management
performance. Achievement may be chance rather than the result of application of best
practices.

2.4 The 15 Case Studies

Background
Document
Knowledge
Protocol

15
Interviews

Analyses

Case
Study
Reports
figure 2.3
Research process for
each Case Study

The initial NETLIPSE aim was to have a well balanced research group of 15 LIPs
representing large road, rail and waterway projects, equally spread over Europe. But
it turned out to be quite a challenge to motivate the parent organisations and principals to cooperate in NETLIPSE in the amount of time available to compose the
research group. In the end, 7 road, 7 rail and 1 waterway project from 7 different
countries participated.

Use of the questionnaire developed and used for the interviews and the selection of
interviewees, proved fit for purpose in the case of the former and suitable in the latter. Although not all the questions were discussed and answered in all the interviews,
the standardised format was of great help and allowed a systematic evaluation of the
outcomes. The uniform comparison of differing answers emerging, facilitated the
identification of subjectivity, unequal depth of information and, in some cases, hidden
agendas.
Some problems did occur however, while analysing the results of the interviews. It
was quite challenging to correlate the outcome of the interviews with the research
questions. However most of the research questions could be answered sufficiently,
based on the qualitative findings from the interviews. The NETLIPSE Knowledge
Teams are described in Appendix A.

2.6 Relevance and Reliability of the Research Results

The 15 projects are extremely diverse. Not only are the projects at a different stage of
the project realisation, but also national, political, legal and cultural peculiarities have
a substantial impact on how a project is planned, approved, financed, managed and
realised. Some of the projects have been completed several years ago (e.g.
Øresund), whereas others are still in the planning phase (e.g. Lisboa – Porto High
Speed Line). In some countries there is a presidential or parliamentary democratic system whereas in other countries many important, especially financial decisions, are
subject to a national plebiscite. This is the case in e.g. Switzerland.
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Despite the great variety in the 15 cases studied and of the findings extracted from
them, the research results are relevant and reliable. The different projects showed
many similarities with regard to strengths and weaknesses, enablers and barriers.

Research Methodology

33

Common success factors were, for instance:
• a clear vision and a strong political will;
• an independent and stable project delivery organisation implemented at
an early stage;
• a charismatic, highly professional project director;
• a sound financial setup from the start of the project based on a realistic
business case;
• adequate procedures for legal consents with fallback options;
• a comprehensive and systematic stakeholder management with open
communication;
• a stringent change management process.
On the other hand, the following factors turned out to be significant threats to
successful delivery:
• an unrealistic time and cost budget without reserves for contingencies;
• unstable and delayed decision making processes in the client/ sponsor and
the project delivery organisation;
• frequent changes in key personnel;
• manipulated and late communication with stakeholders;
• weak contract management;
• experiments with new technologies.
These determining factors have been identified in all 15 case studies, independent of
the project status or the national political, legal or cultural peculiarities. Therefore,
the NETLIPSE team has come to the conclusion that these are prevailing factors and
that they are of great relevance for any kind of LIP in Europe.
The quantitative analysis of the specific questions (check boxes) underlines these findings. Whereas in most cases the hard factors of project management (methods and
tools) are executed on a relatively high level, the soft factors such as:
• analysis of employees and stakeholder satisfaction;
• human resource management in the project delivery organisation;
• active knowledge management;
• systematic identification and exploitation of opportunities,
are not very well developed. This conclusion is derived from all projects researched.

Personal Perspective

Personal Perspective from a
Technical Verification Board member
The NETLIPSE network combines a unique combination of expert knowledge, represented by
professionals in the field of infrastructure development with scientific knowledge about
processes of infrastructure development represented by university professors from universities.
The combination of technical universities as ETH Zürich and social sciences oriented universities
as Erasmus University Rotterdam has created a dual approach in which the well-developed
project oriented approach focusing on project leadership, planning and financial engineering is
combined with a social sciences approach that is focusing much more on the complex process
of implementation and the variety of stakeholders. From the first approach we can learn how to
manage a project in such a way that cost overrun and delay can be mitigated. From the second
approach we can learn how adaptive managers have to be and can be in order to create effective
progress in complex processes of implementation. Stakeholder management and reliable
communication towards the shareholders as well as with the stakeholder are crucial criteria for
success. The combination of these two approaches can help managers of infrastructure projects
as well as the sponsors, such as the EU amongst others, to monitor implementation processes

Overall, the high level of similarity in findings in the 15 case studies is not surprising
but provides proof of the reliability and the relevance of the research results.

and to deal with implementation problems, which will always appear in these complex processes.

Prof. Dr. Ing. Geert R. Teisman
Professor in Public Management and Complex Governance Processes,
Faculty of Social Sciences, Erasmus University Rotterdam, The Netherlands
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3. Main Findings

The key issue is therefore that, often, the definition of technical, environmental
and engineering or constructional requirements and scope have been ill defined at
the initial stages of a project and publicly stated cost estimates have been given
based on these uncertain foundations. Indeed, only when consents have been achieved
and thus scope fixed, can cost estimation become sufficiently reliable.
There will, nevertheless, be a public expectation of early information on project
costs and the most prudent approaches appear to be to quote either a cost range
or to quote the early cost estimate with the addition of a figure reflecting a high
optimism bias appropriate for that stage of project definition.

3.1 Introduction

The research using questionnaires and covering the eight themes and the historical
analyses in the NETLIPSE research worked out well in all of the projects studied. It
made it possible to collect and compare best practices and lessons learnt from the
different projects on specific themes and enabled main findings to be drawn from the
research. While not every finding was backed by results all 15 projects studied, there
was a great deal of commonality between the results from the project research. This
chapter is laid out in the sequence of the progression of a project’s lifecycle and includes the sections: general, project purpose and business case, roles of client/sponsor
and project delivery organisation, risk management, legal consents, implementation
and project processes, stakeholders, project team skills, operation, project results and
knowledge management.

3.2 General
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1 Projects must be conceived, managed
and operated as an integrated whole,
with the prime purpose being the user
and economic benefits derived from a
LIP
new or improved transport link, rather
than the completion of a physical project
figure 3.1 The level of shared perceptions
as an end in itself. Where the success
of the outputs depends on operational
interfaces as well as infrastructure construction, these must be managed from the
outset and integrated into the programme management of the whole project.
2 Projects have often been criticised for under estimation of costs. However, the findings of this NETLIPSE work is that, generally, once the project scope is finalised
and the relevant consents obtained, cost control is generally good. Exceptions
were noted for geological problems encountered in tunnelling and where new technology caused delivery issues.
This highlights the risk of early public pronouncements on project cost, based on
preliminary and often optimistic levels of scope, bringing an expectation that delivery will be achieved at that price, even though planning is in its infancy and consents have not yet been obtained.
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3 Realism is therefore necessary in a project about the likelihood of external changes
and influences requiring major increase to the scope (and hence cost and programme risk) needed to deliver the specified outputs. This is particularly important
during the early stages of a project. Legislative procedures, safety requirements
and changes required to deliver project consents were the key causes of such major
scope increases.
4 Major infrastructure projects have been similarly criticised for over estimation of
benefits, possibly so that schemes can be given authority and funding to proceed.
One of the key findings of this NETLIPSE research in relation to those projects
which have been fully or partially completed is that conventional modelling tools
are unsuitable for use where new infrastructure links are created by a project
or where a step-change improvement in connectivity is obtained. In these cases,
within this research, traffic results for the completed or partly completed projects
studied, in some cases have been greater than conventional forecasts would have
suggested. The original project justifications have therefore been over cautious and
not, as some have claimed, ambitious.
5 In major projects, there is a fine balance to
be drawn between the need for control and
constructive interaction between the parties.
Strong control helps to prevent purpose
and scope ‘creep’. Constructive interaction
can help projects to accept new, and often
external, changes or delivery methodology.
These changes might potentially improve
the project outputs, reduce costs or speed up
the project delivery.

Control
Interaction

figure 3.2 The level of control and interaction

6 An open culture within and between project delivery organisations and with
external parties and stakeholders is critical to the smooth progression of a scheme.
The communication between the client/sponsor and the project delivery organisation
is of paramount importance, both on a formal and on an informal basis.
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7 This open culture leads to successful implementation and the joint ownership and
management of emerging project problems. Clear contracts are essential but must
be supported by joint solutions if the end outputs of the project are not to be compromised. This is true, irrespective of whether partners are public or private.
8 Large Infrastructure Projects (LIPs) offer a challenging playing field for innovations, such as new technologies or contract arrangements. However new technologies have a higher risk profile and need to be managed according to the specific
needs of the project or of an innovation. Ideally they should be managed as separate projects or sub-projects – however this is often not the case.
Several of the projects studied had run into difficulties in terms of cost and schedule because the outputs were dependent on the smooth delivery of innovation. It
appeared that the management of the innovation had not been given priority at an
early enough date or that independent organisations had been responsible for delivery of the innovation. In such cases interactions between the various workstreams
appeared not to have been properly managed.
9 A large number of the projects studied were part of longer distance corridors,
often between countries or across several countries. This is an important part of
the commercial purpose of many European infrastructure projects. We found
several examples where separate countries had prioritised the construction of their
sections of the corridor at different levels. One country was much slower committing to its section than the other, leading to a loss of overall project value until both
sections were completed.

3.3 Project Purpose & Business Case

10 It is essential that major infrastructure projects are properly defined against a specific output requirement and strategic purpose. Projects should be developed,
assessed and prioritised in relation to the extent to which those defined outputs
contribute to the solution of transport, economic or social problems.
11 A clear set of appraisal guidelines for projects should be issued on a national and
possibly a European basis so that effective comparisons can be made to inform choices of both priority and affordability. This would help mitigate the risk of projects
proceeding because they were the particular ‘babies’ of certain politicians or parties.
12 A best practice relates to the use of levels of optimism bias, i.e. making an extra
allowance in the appraisal to recognise that there are many elements at early stages
of a project which have yet to be quantified or indeed identified. As the project
proceeds and the levels of definition improve, the percentage of optimism bias is
reduced, until, at the ‘go ahead’ stage, this is replaced by a risk margin within the
overall project costs. It was a helpful practice in some projects to quote a price
range at early stages of project development.
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13 Major Projects take many years to implement, usually much longer than the length
of governments and a clarity of purpose and business case justification is vital if
projects are not to be hampered by changes in government, either from a change
of party or of key individuals. Equally, it is helpful to seek as much as possible “all
party support” to ensure that the project is widely understood to be of national
importance and is not a point of controversy between political groups.
14 Several of the smaller projects studied formed part of a longer term strategic plan
for development of a network of routes. This is best practice – the appraisal and
consideration of a main network being completed enables an overall goal to be
achieved in sections as affordability considerations allow.
15 Clear project objectives, if defined at the early stage, can be very helpful for the
project delivery organisation in defining design parameters and project specification as well as in undertaking consultation and staff communication.
16 The project objectives should be clearly translated into a functional output specification. The functional specification should be translated to required technical
outputs, scope of work, work packages and milestones.

3.4 Roles of client/sponsor and Project Delivery Organisation

17 It is essential that the roles of project delivery organisation, sponsor and funder
and those of the project delivery organisation are clearly defined and the interfaces
between them are correctly managed. If the relationship is strong and open
between the parties the risk of these roles becoming less well defined should be
avoided. In a typical major project, these responsibilities (but not necessarily the
execution) should be as follows:

Client/sponsor (usually linked to Government or Non-governmental Agency in the
case of publicly funded projects):
• The strategic decision to undertake the project
• Defining the outputs required and monitoring if these remain valid through the
project’s life
• The detailed justification of the project
• The economic, strategic and societal gain from the project
• Determining the method of (direct/PPP etc), providing, arranging or underwriting
the funding of the project
• The high level strategic consultation on the project
• Support to the Project Delivery Organisation in the process of obtaining consents
• The ‘post project’ operational requirements and arrangements
• The ‘post project’ maintenance requirements and arrangements
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• Being aware of technical delivery issues associated with the project so that it can
be competent to assess project delivery and risk issues
• Approval of major changes to project scope, cost or timescales
• Post Project Review
• Knowledge Management overall
figure 3.3 Client/sponsor roles

Project Delivery Organisation:
• Detailed Consultation on the Project
• Detailed Design
• Obtaining all the relevant Consents
• Programme Management
• Defining the work packages to deliver the Infrastructure
• Defining the contract structure for efficient and timely Delivery
• Tendering of the work packages
• Letting and Supervision of those Contracts
• Change Control
• Stakeholder Management in relation to consents and project delivery
• Project Completion and Handover to Operation and Maintenance
• Knowledge Management of Design, Construction and Completion

in the research were very small, often being able to draw on further specialist engineering advice as needed.
20 It is important to avoid the risk of a ‘soft’ layer (of consultants) between those who
are ultimately accountable for the success of the scheme and the various
contractors delivering it. It also benefits contractors if they can rely on the project
delivery organisation to be consistent and effective and to create the right framework for identifying and resolving issues as they arose.

3.5 Risk Management

21 Risk arrangements should be clearly defined between the parties before the commencement of detailed arrangements for implementation. This equally applies to
the relationship between client/sponsor and the project delivery organisation as
between the project delivery organisation and the contractors.
22 It is important not just to assess risks systematically but also to identify opportunities which may arise or be achieved within a project. These may not be simply
the opposite of risks. For example, the opportunity to re-use or sell spoil material
brought significant financial gain to several of the projects studied. Risks and
opportunities should both be recorded on a risk and opportunities database,
which should be kept continually updated.

figure 3.4 Project Delivery Organisation Roles

18 Tight arrangements should be in place for scope management and control between
the Project Delivery Organisation and the client/sponsor. Minor changes should be
the responsibility of the Project Delivery Organisation with the client/sponsor
being advised for information. Any changes affecting the outputs of the project,
the timescales and / or having a material effect on costs should be the subject of
formal change procedures between the parties and be approved by the client/sponsor. The client/sponsor should also be made aware of other changes in scope even
if, in the view of the Project Delivery Organisation, they do not affect outputs,
timescales or costs.
In several projects, there was a direct and controlled link between scope control
and budget control. When a specific change was agreed, then the budget was
adjusted with a record of why and when this was done. This can then assist with
understanding of project costs and help financial control.
19 It is very important that there be an informed and aware client organisation, with
sufficient authority, resources and capability to lead the project. The client should
be capable of acting independently but with clear accountability to government or
other main funder for the delivery of the broader project outcomes. This does not
mean that such a team has to be of a large size – several such teams encountered
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23 Risk allocation is a complex topic, with several possibilities, none of which are
mutually exclusive:
• in general, particular risks should rest with the party most capable of
managing and minimising that risk;
• some risk can also be transferred away from that party, with suitable
incentivisation, such as target cost arrangements;
• with risk transfer, the likelihood is that costs might rise as a risk premium
will be sought by the party bearing the risk in order to mitigate the fact of
not being in full control of the risk assumed;
• it is also essential that the party bearing the risk has adequate overall resources to not be in potential jeopardy by taking a scale of risk which is too high.
24 Where risk is shared between different project delivery organisations who are
sponsoring or involved in a project, it is important that the sharing of risk should
be based on a simple formula so that the project delivery organisations are incentivised to minimise the whole project cost rather than to seek to transfer emerging
cost risks to the other party.
25 Experience across several ’tunnel’ projects was that the most severe risk related to
geological conditions during tunnelling. In all cases, this risk had had to be allocated to the project delivery organisation as its scale led to it being impossible for it
to be allocated elsewhere since the risks ahead of commencing construction were
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impossible to assess and contractors were unable or unwilling to carry the risk at
acceptable cost.
26 In practice, as the party responsible for the operational and economic benefits of
a project, it is both desirable and possible for part or all of the output risk to rest
with the client/sponsor.
In particular, for major government funded or backed projects, the economic and
societal benefits of the required outputs are often high and dominate the financial
elements in the business case. Governments are therefore inexorably linked into
the management and high level responsibility for these projects, whatever the contract and formal risk allocation. Several examples were found in the research where
problems with major projects had had a major political impact.

3.6 Legal Consents

27 Where a project is a border crossing link, it is essential to understand the detailed
nature of the arrangements, standards and consent procedures in both countries
and, to the maximum extent practicable, work to achieve agreement for the same
arrangements to apply for the project. Certain laws will not be compatible, for
example planning laws, and in these cases, the effect on the project needs to be
carefully assessed.
The most important lesson is the need to accept the existence of two different
‘worlds’ in terms of culture, institutions, laws and ways of working. After this
acceptance the next steps will have to be 'really understanding the differences’,
appreciating the fact that different countries act differently and from that, developing a dual management strategy so as to work effectively within the habits and
customs of both countries.
28 It is important not to drive the project delivery elements of a project too far ahead
of obtaining full legal consents to progress the project. In a few cases within the
projects studied, significant changes were required during the final planning
approvals stage and designs and, in one case, contracts had to be reworked. This
is a delicate matter to handle as unless some planning progress is made during this
project delivery element, time will be lost in mobilising after consents are obtained.
29 Several projects had to endure long planning delays because of changes of legislation, or in regulations for species protection, ecological and environmental impacts,
or from local opposition. It is most important that project teams consider such
external influences on planning. This should be seen as part of the risk assessment
process and as part of the detailed planning application process which should be
conducted on an iterative basis.
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30 Eastern European projects had problems with land acquisition and planning
consents. This was primarily for two reasons. Firstly many land holdings were in
small plots and secondly consents and permits had historically been granted only
at a local level. Current procedures have been recognised as being to be ineffective
and legislation has been passed or is in the course of being enacted to make the
planning and delivery of major projects much more efficient.

3.7 Implementation and Project Processes

31 On a complex project, it is not wise to confine public relations and media skills
solely to the specialised public relations and media teams. It is also necessary to
train a small number of senior technical and project staff in handling members
of the public and media and to give them full authority to speak on behalf of the
project. This proved particularly effective when there was intense media interest
following problems with a project. In general, communication should not be regarded as a separate function but should be fully integrated in the tasks of key project
team members.
32 Effective budgeting needs to be linked to robust contract management so that
there is an ‘early warning system’ for potential issues and a readiness for critical
challenge as and when problems arise.
33 Contract and commercial interfaces need to be well managed so that the project
delivery organisation and, through them, the client/sponsor, can understand where
there are potential interactions and sources of delay.
34 Contract incentives need to be carefully considered during commercial negotiations so that the delivery of the total project is the key output, rather than the
completion of isolated parts. If incentives drive the latter, then fragmented and
delayed delivery is likely to be the outcome. Thus contractors should be incentivised to work collaboratively towards the project objectives rather than towards the
individual contract outputs.
35 Different contract mechanisms were encountered across Europe. In general, as the
research found, it is advisable for simpler contracts to be applied to the smaller
scale and less complex projects. There is undoubtedly a clear role for more complex arrangements such as Design and Build or Design, Build and Maintain – it
was felt in some cases that the long post-project maintenance link gave a strong
incentive to increase the construction quality.
Alliancing, with risk shared incentives, a joint project delivery organisation/contractor project team and with effective cultural staff training, can be effective in
highly complex situations. The key finding is that, whatever the format of the contract, care must be taken with the contract arrangements themselves and in managing the execution of the work through the contract. In some cases where this
had been neglected, costs soared and delivery progress fell.
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36 The size and scope of contracts needs to be carefully considered so that they may
be manageable and deliverable via the market and can attract appropriate competition, financial resources and specialists. A contract type needs to be suited to the
specific context, so within one project it can be wise to have several different contract types, dependent on scale, complexity and risk.
37 Several projects studied had used price as the key basis of awarding contracts
and had run into problems of either quality and/or timescales. It is important that
pre-defined and communicated criteria including capability and quality are part of
the contract award process.

44 An open approach to stakeholder management was found to pay dividends in
terms of the building up of the credibility of a project team. The reverse approach
may lead to deep suspicion from key stakeholders and obstruction of the project.
45 Where consents are essential to a project, the proactive liaison with those stakeholders with key influences on the obtaining of consents should be combined with
those responsible for obtaining the necessary legal consents.

38 Contract managers should have adequate technical expertise for the management
of the design or physical elements of project delivery for their individual areas of
responsibility.

46 Only in limited cases from the projects researched was stakeholder management
seen to be a pro-active and longer term priority. It is important that wide stakeholder support is achieved throughout the project to support the justification and
need for its outputs. This can be very helpful in achieving long term alignment of
wider stakeholder interests with the project which is an important part of sustaining political support over the long construction timescales of major projects.

39 The project delivery organisation should be tailored to meet the particular needs
of the phase of the project. At times it may need to be centralised, such as during
the planning and consents phase, at others, it is best to have key management
functions located close to the main sites of physical construction work.

47 Stakeholder management in a project is critical. It is important to categorise stakeholders according to their impact on the project: they might be political elements, users, neighbours, environmental bodies, NGOs, planning bodies or simply
more generally interested parties.

40 Project management is more than a technical construction process. It is also a
process of sense-making and a process of creating, managing and maintaining
interfaces between all the elements and actors in the delivery process. Interface
management is a key part of mature project management.

48 Project branding can be a very effective way of reinforcing efforts to involve stakeholders as it gives the project a very clear identity.

41 When the process of implementation and delivery starts there is a natural tendency
for the team to become internally focussed. This however prevents the management from having an ‘early warning system’ for new threats, opportunities and
changes. A mature project management system will organise safeguards for a proactive approach in which all people in the organisation are trained to listen to the
outside world, and critically review outside information – especially in relation to
possible cost overrun and delay.

49 The need for continuing the dialogue with stakeholders at a meaningful level, once
consents are given for construction, has however been rarely appreciated – at this
stage the project team tends to be focussed on physical delivery. This is borne out
by the very low extent that continuing dialogue was found to have taken place
from our research. Sustaining the relationships and measuring the effectiveness of
communication with stakeholders can yield strong benefits for a disproportionately low amount of time and expenditure.

3.9 Project Team Skills

42 Where project contract prices or financing are based on a different currency from
that in the country or countries of the project, attention must be given to the currency exchange risk. Similar attention needs to be given to interest rates where
external funding is used to provide project finance. Price indexation arrangements
should also be clearly defined between the parties.
3.8 Stakeholders

43 It is clear that stakeholders should be seen as very important by project delivery
organisations, not least because of the adverse impact that stakeholders can have
on the timescales for achieving the consents and approvals for work to commence.
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50 Possibly for the same reason – concentrating on engineering and construction – we
found that the internal stakeholders, the management and workforce tended to be
neglected. There seemed to be a low emphasis on the management of human
resources or employee satisfaction management. There was often no link established with the workforce of the contractors. Again, the investment needed in terms
of time and energy is disproportionally small compared with the potential gains.
51 There seemed to be universal appreciation of the need to develop project team
skills, but there was an identified lack of suitable training for sponsor and project
teams working on these very large projects: these tend to be unlinked ‘one-offs’ in
a particular country at a particular time.
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52 One particular area of risk identified in major projects is that of human resource
retention as projects near completion. This is often the time when a strong skill
base is required, yet without a clear policy and incentivisation, there can be a drift
of skills away from the project as people, – often the better people – look for their
next assignment, putting timely completion in jeopardy.

inadequate. Social, economic and traffic benefits have in some cases been greater
than those forecast. Modelling techniques based on incremental change are unsuitable for such step changes in outputs.

3.12 Knowledge Management
3.10 Operation

53 It is vital that the client/sponsor takes into full account the whole life requirements
of a project, especially in terms of maintenance so that the durability of the asset
is an integral part of the design. Where design and build contracts are used, this
must be defined within the design brief and efforts made to ensure that it is being
delivered.
54 With transport projects, it is vital to identify the parties, arrangements, roles and
responsibilities for the operation and maintenance of an infrastructure link at an
early stage in the project and to keep the relevant parties fully involved throughout.
55 Rail projects in particular, require attention to be paid to the whole system, especially to the interfaces between signalling, safety and operational systems and
rules. This applies both at inception and throughout the project life.
56 It is also important to give careful treatment as to how to handle contractor defects
liability obligations and how these will interface with short and longer term maintenance requirements.

3.11 Project Results

61 Overall, our research found little interest in learning from projects at a more
advanced stage of completion or in passing on knowledge to other projects at
earlier stages of development. We considered why this might be and came to the
conclusion that there is a tendency for inward looking project teams to relish the
challenge in tackling problems which are new to their experience, rather than
researching solutions from elsewhere.
62 It was also clear from several cases of knowledge sharing that gains in cost, efficiency and delivery could be obtained from sharing of experiences and knowledge.
This has been most successful with a series of bridge links across three countries
over a 25 year period, where the knowledge within one umbrella organisation has
been transferred from the first to a second project team and is now being used to
advantage in a third. Other project examples were found in the research, but these
tended to be the exception, relating to the same type of project in the same country,
rather than being widespread. Surprisingly, there were examples where experience
sharing did not take place between similar concurrent projects within the same
country.
63 Even where knowledge exchange did take place, it was found that it could be inappropriate to adopt without question something which had been a success elsewhere, without a thorough understanding of why the particular arrangement, system or design had been successful. An understanding of how to translate that into
the context of a different project was a key requirement.

57 Many of the projects studied had reached either full completion or an intermediate
milestone of project delivery. In all these cases, the projects had achieved the desired outcomes in terms of physical capability.

For example, in obtaining consents to build in one country, ecology and the balance
of sea currents were paramount, while in another, archaeology was vital; in another noise effects caused the highest opposition.

58 In the cases of road construction, the traffic forecasts have been exceeded almost
immediately and the new highways have led to better journey times and improved
safety.

Therefore, it is important not to copy automatically a best practice for project
implementation from elsewhere without understanding why it was applied at a
certain place and time to particular circumstances. It is by understanding the characteristics of the context in which the best practice worked and the contextual
differences in which you are to re-use the approach that successful transfer can be
achieved.

59 In two cases of new rail construction, traffic is slow in building up or has not yet
commenced. In each case, there were complex technical issues which have hindered
the build up of traffic, but medium and long term traffic forecasts remain strong.
60 In several road and rail projects, the creation of a new infrastructure link has delivered either a completely new connection between locations or has so transformed
existing links that conventional modelling arrangements have been found to be
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Personal Perspective

of the Bratislava Ring Road and understanding the currency exchange problem on a PPP section
of that road has made me very wary of this issue on my own multi-billion pound train replacement project. Generally, the work on the research has brought me, as a funder and sponsor of

Personal Perspective
from an Executive Board,
Technical Verification Board and
Knowledge Team member

projects, a much better understanding of the issues facing a variety of project delivery organisations. Systematically studying the findings of the 15 projects and analysing the best practices
and lessons learnt so that I could write the draft of chapter 3 of this NETLIPSE Book has been a
major learning experience. It was fascinating to see similar issues crop up in such a variety of
major projects across Europe. The research on a new Finnish road project recommended an

My first introduction to NETLIPSE was in 2004 when I was contacted by those with the initial

identical approach to stakeholder management as was defined as best practice in the research

concept for the research and the plan explained to me. At the time I was in the UK Strategic Rail

into my own large railway rebuilding project in the UK! In the hard slog of the day to day job,

Authority and responsible for the funding and sponsorship of the West Coast Main Line project,

I had never had this opportunity to stand back and think through these key issues. The expe-

a job with considerable pressure to achieve delivery of valuable outputs to deadlines of

rience has been better than any training course might possibly have been to me.

September 2004 and December 2008 in a new two stage plan which I had brought together.
Through the network of individuals with completely different backgrounds and perspectives,
Given all the pressures in a very large project, I was initially very sceptical about NETLIPSE and

I have learnt a great deal through the informal conversations and have very much valued the

wondered how there might be benefit to me and my organisation in being involved. However,

friendships made over the last few years.

I was slowly persuaded that there would be significant personal and company gain from us
being involved and we signed up as a consortium partner to bid for the EU research work.

In short, I believe that I have been able to contribute knowledge and experience into the
NETLIPSE work and, on the other hand, the practical NETLIPSE work has been excellent at

So – what has been the experience? Was that decision to join NETLIPSE justified? I believe that

developing my experience and bringing us in DfT a clearer knowledge of what makes major

the resounding answer to that question has been yes. There has been a huge learning experience

projects work well.

for me and for members of my team, bringing totally new perspectives on major infrastructure
projects. Helping lead the research on projects across Europe, whether highway or new railway,
has enabled me to understand different methods of funding, development, consent and stakeholder strategies and project execution. Similarly, my experience in the UK has, I believe, enabled

Stuart Baker
Deputy Director National Rail Projects,
Department for Transport, United Kingdom

me to understand the European projects quite rapidly and to ask quietly probing questions
while doing the research.

Several knowledge and training gains for me come to mind which have already led to risks being
better controlled in the UK and brought a return back to my organisation. Working on the review
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4. Historical Analysis

4.1 Introduction

The Knowledge Teams researched facts and figures and analysed a projects’ history.
This historical analysis provides insight into important events in the decision-making
phases of projects and other events that influenced the realisation of the project; its
context. Comparing the analyses has lead to the following general observations.

project stages often run in parallel. This means that planning does not end with the
beginning of construction. On the other hand a project can only yield its full value
when all the sections are completed.
Remarkably, the Øresund – the project with the longest history – had the shortest realisation time, even though it involved two states and was quite complex. Construction
started five years after detailed planning commenced and within 10 years the crossing
was opened for traffic.
We have calculated the averages of the projects researched. For rail projects the
average time from planning to construction is 10 years and another 10 years for the
construction period itself. In practice, this average delivery time of 20 years will
probably be exceeded, as not all projects have been completed yet. Experience shows
that the time for delivery is normally somewhat optimistic. An extreme example is the
Gotthard Base Tunnel.

4.2 LIPs Require Patience

SCHEDULED COMMISSIONING DATE GOTTHARD BASE TUNNEL
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figure 4.1 Realisation times for the 15 NETLIPSE projects
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Gotthard Base Tunnel: delays because of stakeholder resistance and technological
challenges
According to the progress report of December 31st 2006, the Gotthard Base Tunnel is
planned to be put into operation in 2017. Originally, (in the first progress report of June
30th 1996) the plan was to complete the project in 2009 (see figure below). A main
reason for delay was resistance of stakeholders in the affected canton Uri. This resistance was underestimated and major scope changes had to be made in order to get
the building permit. These scope changes resulted in delays and extra costs. Other
delays have been caused by the tunnelling process in heavy rock.

19

All projects researched have a long realisation period, some initial ideas for these projects being long standing. Initial plans for some date from the first half of the 20th century. The earliest plans we found were for the Øresund, from the early 1900s. Several
proposals for a fixed link were put forward, although a lack of funds and political will
prevented the project from leaving the drawing board. The Bratislava Ring Road largely
comprises sections of the D1 and D2 motorways and was completed in stages. Plans for
a highway equivalent to today’s D1 motorway were first established in the 1930s. A LIP
is often divided in sections, meaning that the planning and construction of different

Management Report
figure 4.2: Scheduled commissioning date for the Gotthard Base Tunnel

Road projects have a shorter construction time, partly because they do not include the
same level of control systems and safety acceptances as rail projects.
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4.3 Reasons for Cost Overruns and Time Delays

LIPs in general, do not have a good reputation with respect to cost and time control.
The European Commission has repeatedly reported that projects are delayed. For
instance in 2005 Mr. Jacques Barrot wrote [European Commission, 2005] that:
“After 10 years, however, it is clear that the results fall short of the overall
ambitions. In 2003, barely one third of the network had been built. And only
3 of the 14 specific projects endorsed by the European Council at Essen in
1994 had been completed”.
In the NETLIPSE research batch, the projects researched also encountered cost overruns and time delays. The combination of expectations at the beginning of the project
often seems to prove to deviate from reality. To determinate a cost overrun or time
delay, it is necessary to start from the reference point of the initial budget and planning. To what extent were these figures accurate? We found that politicians tend to
keep the budgets to a minimum, while knowing that there is a substantial chance for
cost overrun. The reason for this seems to be that it is better “to have the project organisation fight for extra budget, than to give it in advance. Then you know for sure the
money will be spent”, according to a politician interviewed during our studies. To
make more accurate calculations, we refer to the ‘Best Practices and Lessons Learnt’
in chapter 6, theme Financial Management, with particular reference to the optimism
and pessimism bias mentioned there.
Extra costs and the need for more realisation time, have always been topics of disagreements as it is almost impossible to assign them to only one cause. Fortunately,
we could draw some interesting findings from the research. The NETLIPSE research
shows that the origin of reasons for cost overrun and time delay can more often be
found in the planning rather than in the construction phase. We noticed repeatedly,
that the technical, environmental and engineering or constructional requirements and
scope have been ill-defined at the initial stages of a project and publicly stated cost
estimates have been given, based on these uncertain principles. Many project organisations initially focussed too much on the ‘internal world of shareholders’ – on issues
such as design and organising formal legal consents – and too little on the ‘external
world of stakeholders’ such as collaboration with stakeholders and exploring opportunities. The observed focus often leads to a slow reaction to context changes.

Gotthard: reasons for extra costs
The geological risk, which has always been one of the biggest uncertainties, turned
out to be controllable, despite the encounter of one bigger unexpected fault zone in
the multifunction station of Faido. Yet, extra costs, caused by geology, have always
been within the given financial scope. Larger problems arose through scope changes.
The priority of AlpTransit Gotthard (the project delivery organisation) was to deliver a
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technically correct project. The example of Uri however, showed that a technically
correct project does not necessarily result in a building permit. The resistance of the
people in the canton was underestimated and major scope changes had to be made.
These scope changes resulted in delays and extra costs. ATG demanded the adjustment of the reference cost base to reflect these circumstances, as they could not take
the responsibility for the changes. On the other hand, the client / sponsor BAV took
the view that it was the duty of ATG to deliver a project which was approved and therefore resistance from the population should have been taken into account. Eventually,
extra costs for adaptations in the canton Uri were allocated to the categories ‘Safety
and State of Technology’, ‘Improvements for Environment and People’ and ‘Politically
related Delays’.

The Danish professor Bent Flyvbjerg studied 258 transportation infrastructure
projects worth US$ 90 billion. From his database he studied the reliability of initial
cost estimates against final costs and found that over the 70-period time-scale for
which cost data was used, accuracy in cost forecasts has not improved. His overall
finding in respect of cost overrun in this area is set out below.
Type of project

Rail
Bridges and Tunnels
Road

Number of cases

58
33
167

Average cost overrun (%)

44,7
33,8
20,4

Standard deviation

38,4
62,4
29,9

figure 4.3: Inaccuracy of transportation cost estimates by type of project [Flyvbjerg, 2007]

Betuweroute: from unachievable project in terms of consents to best practise in
delivery
During the planning phase 1989 to 1995 the estimated costs of the Betuweroute
exploded from € 1.1 bn. (1991) to € 3.744 bn. (1996). Protests from inhabitants, NGO’s
and local governments along the line of route resulted in considerable changes of the
preliminary design: the planned restructuring of the existing Betuweline between
Rotterdam and Elst changed into constructing a new line running around rather than
through cities, with many measures to diminish the nuisance, such as extra tunnels
and noise screens. After 1996, the cost overrun was only 2%, – best practise in Prof.
Flyvbjerg’s database [B. Flyvbjerg, E. Westerveld, 2007] - due almost exclusively to
tight project and financial management.

Another factor in cost overruns and time delays in the pre construction phase, are
unforeseen developments such as the introduction of new regulations – for example
on tunnel safety. However, we did find two common high risks during the construction phase of projects: geological faults in tunnels, which can never be accurately predicted, and the introduction of new technologies, which could be better managed.
Historical Analysis
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’Moving Block’ and ‘ERTMS’ in the West Coast Main Line and ‘ERTMS’ in HSLZuid projects are discussed in Paragraph 6.8 theme Knowledge.
We have also discovered that changes in context have a major impact on LIPs. We will
discuss this in the next Section.

4.4 External Influences

The historical analyses show clearly that LIPs are realised in a highly dynamic context.
This has a decisive influence on their development.
The projects researched reflect important moments in Europe’s recent history. Good
examples are the E18 Motorway and Bratislava Ring Road.

Motorway E18: changing political climate in Europe
After the first stages of the project were executed in the 1960’s, the project was stopped because of the oil crisis of 1973, as a result of which the forecasted rise of traffic
volume was low. In the 1980’s traffic volumes rose. At the beginning of the 1990’s the
need for improvement of the E18 as a motorway was further stressed by two important processes. First, the end of the Cold War normalised trade and traffic towards
Russia, meaning Finland was no longer an “end of the line station” but had become
an important link between the Nordic Triangle and Russia. Second, the increasing
importance of the European Union for Finland and globalisation in general, ensured
growing trade possibilities which in turn resulted in increased traffic volumes.

The Bratislava Ring Road: development of Europe’s road and transport infrastructure
The project should be thought of more as the intersection of two international corridors, which meet south of the Slovak capital city. The history of these two motorways
is largely intertwined with the history of Europe from the 1930s onwards: stagnation
in the post-World War II years, the aspirations of Communism throughout the 1960s
and 70s, and the impetus for reform after its decline in the 1990s.

During the last decades of the 20th century, shifts between public and private initiatives
took place. The West Coast Main Line can be seen as a reproduction on a large scale
of the difficult combination of public and private influences on large infrastructure
projects. The West Coast Main Line demonstrates – better than most – that neither a
purely private approach, nor a pure public responsibility leads to a successful implementation.
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West Coast Main Line: success of joint responsibility between public and private
partners
The West Coast Main Line was totally located within the public monopoly of British
Rail. Due to the inability of British Rail to upgrade the line, a new approach was adopted, predominantly focussed on private, market-oriented decision-making and funding. Government officials thought that they were relieved from the burden of improving the West Coast Main Line. The private approach since the mid-1990’s however
led to huge cost overruns and finally to the bankruptcy of Railtrack, the
private successor to British Rail. The Rail Administration took the responsibility back
and a new combined arrangement involving both public and private domains was
developed. In this third period of joint responsibility between public and private
partners a new balance between public leadership and private realisation power was
established. This hybrid management context is needed for high quality upgrading,
but does also require really high quality management, able to interact with two quite
different value systems.

Among the important events that influenced the development of the LIPs researched
were tunnel disasters in the Alps (Mont Blanc tunnel March 1999, Kaprun in
November 2000 and Gotthart October 2001). Safety in tunnels suddenly became a
much debated topic leading to many discussions on proper safety-philosophies and
calculation methods taking place. Discussions on safety issues with stakeholders were
often very heated. This created tensions in the planning and budgets of projects in the
realisation phase.

Ceneri Base Tunnel (Gotthard route): safety discussions lead to an extra tube
The Ceneri Base Tunnel with a length of 15,4 km is part of the NEAT (the New Rail Link
through the Alps) and is located south of the Gotthard Base Tunnel. After the disasters
in the tunnels in the Alps around the year 2000, discussions started on the safety of
the Ceneri tunnel, because the Ceneri Base Tunnel had been planned with only one
tube for its two tracks. The Gotthard Base Tunnel had been planned with two single
track tubes, because this base tunnel was almost four times longer (57 km to 15,4
km). The safety-discussions led to an extra tube, resulting in an increase in costs for
the Ceneri of CHF 650 m.

Other important changes came from new legislation on flora and fauna, for instance
from the European Union.
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Motorway E18: flying squirrels delayed tendering
The E18 project was delayed by such a new regulation. A population of flying squirrels lived in the project area and are a species included in Appendix 4A of the EU’s
nature directive on species requiring particular protection. Lots of appeals were made
against the construction of the E18 in the habitat of the flying squirrel. Several exemption orders were necessary before the project could legally start the tender phase.
This delayed the project by 2-3 years.

In view of the previous examples, it is not surprising that the goals of LIPs are not
fixed: objectives evolve overtime!

Betuweroute: evolution of objectives
Initially, the survival of the Cargo department of Dutch Railways (NS Cargo) was one
of the important initial goals for the Betuweroute project. But this goal disappeared
as freight operations became fully deregulated and NS Cargo was sold.
Later a review (the governmental Hermans committee) changed the financial profitability objective of the Betuweroute into a ‘strategic investment’ project supporting
Dutch harbours and competitiveness.

Gotthard and Lötschberg Base Tunnels: from transport to environment
In the mid 1990s Swiss politicians and civil servants became more and more aware of
the environmental importance of the NEAT and it reshaped the purpose from a transport project to “the biggest environmental protection project in Switzerland”.

But not only objectives evolve, the project scope also evolves.

Lisboa – Porto High Speed Line: important scope change at an early stage
The organisation charged with building the Lisboa – Porto High Speed Line (RAVE)
was established in 2000 and political changes brought significant changes to the HSL
project. Initially it was proposed to interconnect the existing conventional line to new
High Speed stretches (January 2005). Subsequently – partly because of these political changes – the proposal evolved to became a solution with a totally new dedicated
High Speed Line (April 2005).

Even though after a parliamentary decision to build a line you would expect the changeability to disappear – this is only partly the case. Although the number of major
changes diminishes, the dynamic can remain throughout the project. For example, we
observed major changes in later stages of projects. The example of the Gotthard Base
Tunnel (figure 4.2) is a striking example of this but in general, the variance in con-
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struction time for the railway projects is low – lower in the construction phase than
the pre-construction phase.
The project has to deal with changes in the context

If there were NETLIPSE researchers who thought at the start of the research that the
development of LIPs is linear and can be foreseen beforehand, the NETLIPSE research
showed that nothing is less true. LIPs have a ‘non-linear’ development of the implementation process, as was illustrated by the previous examples. As mentioned, external context factors have a decisive influence on their development. We believe that
unexpected or changing conditions, for instance new legislation on fire regulation in
tunnels or on safety systems on railway lines, will always occur and will impact projects.
Does this mean that the project manager can only sit and wait for a context change?
If the initial decision and the initial scope definition or management approach do not
give the management the opportunity to adjust to changed or changing circumstances, cost overrun and delay will occur easily. If the possibility to adapt is available,
then the chances for cost overrun and delays will be smaller. In Chapter 3 we have
stressed the need for a dual approach to the management of LIPs with a fine balance
between control and the need for openness to new, and often external, changes.
What proof did we observe for elements of this open and pro-active behaviour in
practice?
The first is awareness. Project managers who are aware of these things can use the
context change as an opportunity for beneficial change. Change is not always necessarily bad for the project. Changes can lead to important opportunities, as we saw in
the promotion of the NEAT as “the biggest environmental project of Switzerland”.
The second is that the project manager can not only ‘monitor’ the external environment, but should be a part of it! This requires specific competences of his team. In
Chapter 6, Theme Stakeholders, we have listed interesting best practises and lessons
learnt to create a more ‘open minded’ project organisation.
The third element is that the project manager can adjust his actions to be more proactive with regard to context changes, for instance with ‘scenario building’.

HSL-Zuid: scenario analysis
Since 2001 several project teams have organised various scenario analysis meetings.
Members of the project organisation discussed which actions needed to be taken in
the coming quarter. Scenarios formed the basis of plans for that period and the project organisation found scenario analysis extremely valuable. Restricting analysis to
risks focuses on the negative aspects of future possibilities, not opportunities.
Discussing scenarios creates a focus on finding solutions.

Historical Analysis
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4.5 The People Factor

While analysing the history of the NETLIPSE projects, we became aware of the
importance of competent people in the projects: people make the difference!

West Coast Main Line: high quality of management needed
The last period of joint responsibility between public and private partners, has
demanded really high quality management, able to deal with two quite different
value systems. There seems to be a clear formal distinction between public (DfT,
Office of Rail Regulation) and private domain (Network Rail, Virgin and other operators) but the whole rail industry is operating as a network of partners. The degree of
maturity depends more on the quality of the network of managers than on the formal
structures themselves. As in every formal structure, there are tensions between
participating formal entities like DfT, ORR and NR, and between Virgin and NR etc.
However since the network of management has developed, for instance in terms of
joint sessions and joint documents, the parties involved act with more knowledge
about the reality of the rail systems. They have also considered the possibilities for
renovation, innovation and return on investment. The parties have also been brought
together by the common objective of achievement. Many observers felt that if the
project failed again, the whole network would be starved of investment as the industry would be seen as incompetent.

Øresund: using the time an external stakeholder needs for decision-making
Discussions with the Swedish Water Court took more time than expected. During this
period, the management of the project invested in building up relations with and
increasing their understanding of external stakeholders, positioning themselves to
address their demands. In addition they used the time the court needed to prepare
the necessary arrangements for their own contracting strategy and to think through
the whole project strategy and vision.

The people working on a project make a material difference, in terms of experience,
skill and attitude.

Betuweroute: partnership within the alliance was critical
One highly complex section of this line pioneered the use of Alliance contracting
in the Netherlands. It became clear that for the partnership between the Project
Delivery Organisation and the Contractors to be effective there had to be a total alignment of the team to work towards common objectives. People from the two
parties in the Alliance who could not accept the Alliance philosophy, being unable
to adjust to the changed environment – still thinking in narrow terms – were found
employment elsewhere in the two companies. The success of the partnership could
not be put in jeopardy.

We also became aware that delay is not always a bad thing. We have observed several
examples of delay that worked out well.

Gotthard Base Tunnel and Lötschberg Base Tunnel (NEAT): heavy discussions led to
important innovation that was of major importance for the projects’ viability
From 1992 to 1995 two ministers discussed in public the finance of the NEAT. Was the
Lötschberg Base Tunnel needed as well as the Gotthard Base Tunnel? In the intense
discussions between the ministers and in parliament in 1995, a solution for the financing emerged: a special fund from a heavy lorry transit tax. The discussion prompted
this important innovation that confirmed the viability of the NEAT. The fund gave the
opportunity to embrace the large infrastructure projects in a bill that could be enacted within one parliamentary decision. For this a special fund had to be established –
the FinöV-Fund – for construction and financing of the designated projects. The new
Minister of Transport and Energy, Moritz Leuenberger supported this FinöV-Fund and
he became the personification of this important innovation.

But also the project organisation can use this externally created time to reinforce the
project.
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5. Quantitative Analysis

Personal Perspective

5.1 Methodology

Personal Perspective from
a NETLIPSE Project Management Team
and Knowledge Team member
The NETLIPSE project has been a great learning experience in many ways. First from 2004

The NETLIPSE research consists of both qualitative and quantitative research. In
terms of the quantitative element, a series of check boxes of questions was set out
relating to each of the eight themes which were assessed as part of structured interviews. For each theme four to eight statements were formulated, for which there were
three options to score on the basis of the full set of interviews with each project:
1 None: it was not the case;
2 Partly: it was partly the case;
3 Fully: it was fully the case.
For instance, for the first theme ‘Objectives and Scope’ seven themes were formulated:

to 2006 defining the project, its targets and goals as well as finding consortium partners,
scientific partners, highly qualified people for the knowledge teams to carry out the research
None

and project organisations willing to open their doors and records, was a very intense period.
Yet the great enthusiasm with which all organisations and persons entered into the NETLIPSE
project was paramount in successfully applying for funding in the EU Framework Programme 6.

1
2
3
4

The objectives are agreed with the principal in a documented manner.
The project scope is determined with other stakeholders (partners).
Project employees are aware of the objectives.
Etcetera

From 2006 up until now, having been involved in the project management of NETLIPSE as



x


...

Partly

Fully

x



...



...

x

table 5.1 Example of Check Boxes

well as being part of a Knowledge Team has been important in my personal and professional
development. The most important lesson for me is that people make the difference in a
project’s success. Not only in the NETLIPSE project but also in the other infrastructure projects

Thus for each of the 15 projects, check boxes for each of the eight themes were filled
in by the knowledge teams undertaking the research.

I researched and have been involved in. Sharing this knowledge is a barrier yet to be taken.
5.2 Analysis of the Results
What we dreamed up in 2004 became more than we could have hoped for. I am honoured to
have been part of this project, having met such wonderful people and having learnt so many
things about the complexities and challenges of large infrastructure projects. The NETLIPSE
project laid the groundwork for the start of international knowledge exchange on and professio-

The check boxes relating to the individual questions and the topic areas were scored:
• None: 0 points
• Partly: 1 point
• Fully: 2 points

nalising the management and organisation of these projects. I look forward to carrying on the
NETLIPSE philosophy in the future.

Analysis by theme

For each theme we calculated ‘the score’. The maximum for each theme would be 10
points. The average to emerge was 7.4.

Drs. Pau Lian Staal-Ong, Senior Consultant AT Osborne B.V., The Netherlands
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AVERAGE SCORE CHECKBOXES

Lowest Scores
Theme

1

Scope & Objectives

2

Stakeholders

3

Finance

7.9
6.1
8.9

4 Organisation & Management

7.2

5

Risks

7.1

6

Contracting

7.1

7

Legal Consents

8

Knowledge & Technology

0.0

2
2
6
8
6
8
5
4
5
8

8.3
5.7
2.0

4.0

6.0

8.0

10.0

Statement

Score

Satisfaction of stakeholders is measured periodically.
Stakeholder management is evaluated periodically.
The project organisation is open to new ways of contracting.
The project uses research to improve the project.
Contracts have the possibility of optimisations.
The project organisation uses new technologies to make the project better.
In the analysis opportunities for the project are also collected and analysed.
The satisfaction of employees is periodically measured.
All project employees are aware of risks and chances.
There is a knowledge management policy.

table 5.2 Average Scores from the Quantitative Research

3.0
3.3
4.7
5.0
5.0
5.3
5.4
5.7
5.8
6.0

table 5.4 Questions lowest average score

Scope & Objectives, Financial Management and Legal consents appeared in general
to be the best organised; Stakeholders and Knowledge & Technology less so.

The European Commission should be pleased that for all of the 15 projects we found
that ‘Contracting is performed in accordance with European laws and regulations’.
Stakeholders and people working on projects would be less happy to read the lower
scoring elements.

Analysis by statement

As mentioned, for each theme the check box consists of four to eight statements (in
all a total of 50 statements). On closer examination of the statement responses, we
found a significant variance. A score of 10 meant that for each of the 15 projects this
statement had been ‘fully’ agreed with. While the sample size was relatively small over
the projects, the consistency across the research for top and bottom score topics was
high, so some firm conclusions can be validly drawn.

Highest Scores
Theme

3
6
1
3
7
3
7
3
1
4

Statement

Score

Processes are used for payment and handing out assignments.
Contracting is performed in according with European laws and regulations.
The objectives are agreed with the principal in a documented manner.
A process for budget control is used.
An overview of all permits and permissions is present and updated.
The project uses a Financial Plan.
The project organisation has made a coherent analysis of all procedures.
The financial reports presents as well information for accountability (history)
as for management (decisions you have to make)?
The project has a specific change register for scope changes.
There is regular contact between the principal and the project manager.

10.0
10.0
9.7
9.6
9.3
9.3
9.3
9.2
9.0
9.0

When we look at the highest rankings, two things are striking:
• Most of the statements are about planning, analysing, reporting, internal
management processes.
• The statements deal with controllable processes.
Looking at the lowest rankings, other factors emerge:
• In stakeholder management the Deming Circle of continuous improvement
(Plan – Do – Check – Act) is not closed: where stakeholder analyses is ranked in
the upper regions, most projects carry out a stakeholder analysis,, a method for
measurement and periodic evaluations of these stakeholders is missing to a large
extent.
• Half of the statements deal with how the project deals with new ways, optimisations, openness. For instance, a less than 50% score of the 15 projects on the
possibility of optimisations of the contracts is not something to be proud of.
• The projects are relatively resistant to new technologies (when we have a close
look at the separate scores of the projects: 1 project scored ‘none’, 12 ‘partly’
and only 2 were felt to be ‘fully’ open to new technologies).
Within the theme Organisation and Management there were three people management questions, which rated an average score of 6.2, yet the two ‘hard’ factors scored
8.8.
Analysis per Project researched

table 5.3 Questions with highest average score
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It was not our purpose to do a benchmark between the projects (highest overall score
or highest score for a theme). But as an illustration, we can show per project the
themes with the highest and lowest score, see next table.
Quantitative Analysis
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Project:
Betuweroute
Bratislava Ring Road
Gotthard Tunnel
HSL Zuid
Lezíria Bridge
Lisboa – Porto
Lötschberg Tunnel
Maaswerken
Motorway A2
Motorway A4
Motorway E18
Nürnberg – Ingolstadt
Øresund Crossing
Unterinntalbahn
West Coast Main Line

Highest Score:
Legal consents
Scope & Objectives
Risk management
Legal consents
Financial Management
Legal consents
Financial Management
Organisation & Management
Financial Management
Legal consents
Scope & Objectives
Financial Management
Risk management
Scope & Objectives
Scope & Objectives

Lowest Score:
Knowledge & Technology
Risk management
Stakeholders
Knowledge & Technology
Risk management
Financial Management
Contracting
Stakeholders
Stakeholders
Stakeholders
Risk management
Knowledge & Technology
Contracting
Contracting
Knowledge & Technology

Personal Perspective

Personal Perspective
from the NETLIPSE Knowledge
Team Coordinator

table 5.5 Per project, the highest and lowest scoring themes

In table 5.2 we presented the overall score per theme. As discussed, the lowest scores
are Management & Technology (5.7) and Stakeholders (6.1). These themes are not
mentioned once in table 5.5 as a high score for a theme. As a lowest score these two
are mentioned eight times (out of 15).
The three highest overall score presented in table 5.2 are Scope & Objectives,
Financial Management and Legal Consents) and are mentioned eight times (out of 15)
as highest score for a theme. Only Legal Consents is mentioned as a lowest score.

Over the course of time NETLIPSE has been a terrific experience both on the personal and
professional level. Key in the success of the NETLIPSE project has been the combination of
gaining and collecting knowledge and the forming of a new network. I feel the collected best
practices and the network of enthusiastic participants can be a stepping stone for improved
management of the Trans European Network projects. This can be of great benefit for the
European Union and its member states.

Analysis by Project Type

There is no significant difference in comparing the average scores of rail projects with
the average emerging from road projects or water project.

One of the strongholds in the collected knowledge is the combination of the ‘outside-in’ and
‘inside-out’ view on managing infrastructure projects. The ‘outside in’ view offers us a large
basis of data and information that can be used as a reference for new large infrastructure

5.3 Overall Conclusions

projects. This can be combined with the ‘inside out’ perspective in which we have identified best
practises and lessons learnt of those involved in the project delivery organisation. Combined,

From this small scale but, nevertheless, useful quantitative analysis we have drawn the
following main conclusions for the 15 projects researched:
• in general, Scope & Objectives, Financial Management and Legal Consents are
the best organised processes;
• in general Stakeholder Management lacks measurement, Knowledge &
Technology are less organised, and Human Resource matters appear neglected;
• the ‘hard factors’ are better organised than the ‘soft factors’;
• the ‘control’ part is better organised than the ‘open and adaptive’ parts;
• the projects are not very open to optimisations, opportunities and new ways;
• only to a limited extent are projects open to research, knowledge management
and new technologies.

both views can help us to deal with the infrastructure challenges of the future.

For me it has been tremendous to coordinate the investigation of 15 case projects. Getting these
15 projects to participate was challenging but I feel we have succeeded in arranging a group
that is both spread over the continent and also contains top class projects. Working with the
professionals investigating these projects has been inspiring, intense and interesting. The same
can be said of analysing the provided material and doing the comparative case analysis in close
cooperation with the technical verification board.
Drs. Eddy Westerveld, Consultant and Project manager, AT Osborne B.V., The Netherlands
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6. Best Practices and Lessons Learnt

6.1 Introduction

An important goal of NETLIPSE research has been to identify best practices and lessons
learnt from the projects studied so as to make them more widely known. With this in
mind, we focussed on considering best practices and lessons learnt in eight themes:
Theme 1: Objectives and Scope;
Theme 2: Stakeholders;
Theme 3: Financial Management;
Theme 4: Organisation and Management;
Theme 5: Risks (Threats and Opportunities);
Theme 6: Contracting;
Theme 7: Legal Consents;
Theme 8: Knowledge and Technology.

As can be found in the case study reports, many best practices and lessons were found
in the projects studied. The following paragraphs describe those best practices and
lessons learnt deemed most interesting. Where possible, examples from the projects
researched have been inserted.

6.2 Theme 1: Objectives and Scope
Introduction

The objectives of an infrastructure project are usually defined as the benefits of the
project for its stakeholders, society and the environment as a whole. The outputs of
a project are defined in terms such as capacity, throughput, journey times etc., which
meet those objectives. The scope is defined as the physical infrastructure to be delivered at a set time-scale and which, through the functional specification, can meet the
required outputs.

The linkage of scope to objectives, has often proved difficult in the NETLIPSE
research. Most projects have more than one goal which cannot be linked on a one-toone basis with the scope. However this is a crucial issue for organisation and management. This linkage provides a framework for all discussions with stakeholders and
ensures reference points for decision making are clear.

66

Managing Large Infrastructure Projects

The scope of the project is usually established in the planning phase. This is a time
when stakeholders need clarity on the impact and outputs of the project but this is
often difficult, as the final form of the project is surrounded by uncertainty.

Øresund Crossing: managing by objectives
The project organisation has focused on applying a ‘management by objectives’
approach. The vision of the company has first been translated into overall operation
objectives. These have then been translated into objectives for divisions, contracts
and for groups of employees, which have been reviewed and updated on a half-yearly
basis. The approach has helped in the coordination of activities. It has stimulated
employee motivation and it has provided a yardstick against which performance and
progress can be measured. Management by objectives has been a dominant element
in the control of the project.

The best practices and lessons learnt set out below show how the principles referred
to in terms of objectives, outputs and scope have been carried out in the projects
researched.
6.2.1 Define the objectives in interaction with the stakeholders

Define clear objectives for the organisation and project team but allow for some
variation in the objectives. It is necessary to make clear to stakeholders what the
objectives of the project are, whilst remembering that sometimes external changes will
make changed objectives unavoidable. Internally motivated changes may also be
required. In such circumstances it is necessary proactively to manage the changes, keeping lines of communication open with all involved.

West Coast Main Line: lesson learnt on scope
During phase 1 of the project (until 2002) the project scope was out of control. The
client/sponsor had insufficient understanding of the issues involved and decisions
were being taken in isolation with no effort to involve other parts of the industry and
the stakeholders.

Lezíria Bridge: concession agreement
The Lezíria Bridge Project is part of a Concession Agreement between the Portuguese
State and the project organisation BRISA – Auto-Estradas de Portugal, S.A. (BAE).
This agreement for design, construction, maintenance and operation of the motorways, that is defined by Decree Law, specifies the objectives, the deadline and the
concession period of the Project.
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Øresund Crossing: consultation with stakeholders
Initial feasibility work tested a range of strategic options. The scope definition benefited from early consultation with stakeholders. The project delivery organisation
stimulated a “what would we do if it was our own money” mentality.

6.2.3 Translate objectives into scope, work packages and milestones

The objectives have to be translated into scope, work packages and milestones.
Milestones are needed to ensure planning reliability. This reliability also depends on
the developments in the project’s context. Starting point should be that the work
packages should not be changed.

6.2.2 Formulate a vision

A project must embody a readily understandable vision. If the project goals are only
based on achievement of abstract or technical numbers without some physical or concrete manifestation of ‘winning’, the project will have little chance of success.

Unterinntalbahn: focussing on capacity only divides supporters and opponents
During the feasibility study, political discussions about the need for a new line in
the lower Inn valley hampered project development. Calculations made by different
‘experts’ about the maximum capacity of the existing line gave different answers.
Was this stretch of line a bottleneck in the Berlin to Palermo rail corridor or not?
Depending on the method of calculation and scope for technological upgrades, the
maximum capacity varied between 320 and 400 trains per day (tpd). If the answer
was 320 tpd that meant that the capacity limit had already been reached. If the capacity was 400 tpd then the existing double track line could still handle extra traffic.
These considerations were the subject of political discussions between supporters
and opponents of a new Unterinntalbahn.

Øresund Crossing: define a broad overall vision
One of the main focal points in the management of the fixed link was that the project
vision formulated by the client ØSK was much broader than simply constructing a
fixed link. “To see the Øresund Region emerge as a new European powerhouse – in
cultural as well as in economic terms” and “To build new bridges – commercially,
culturally and psychologically – in the Øresund Region” were expressions that stimulated the whole organisation to adopt a broader view. Choices that were made during
during subsequent operation of the link can always be linked back to this collective
vision. It is much broader and much more challenging than ‘just focussing on project
execution’. The vision allows the project activities to be placed into perspective.

Bratislava Ring Road: maintaining the clarity of scope and objectives
Infrastructure policy and priorities in Slovakia have been fixed for many years as part
of a long-term development plan. Although the project’s priorities have been updated
in part, the purpose of the project has remained constant and clear. The ring road
relieves traffic congestion and improves journey times. Such clarity has led to the
success of the project.
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Gotthard and Lötschberg Base Tunnels: planning with all authorities
One of the key success factors in the tunnel projects studied is the reliability of the
planning which has been based on the “Sectoral Plan AlpTransit”. The first version
was published on April 12th 1995 in which the federal, cantonal and local authorities
harmonised their spatial planning activities. The plan is binding for authorities at all
levels. The Sectoral Plan had to be taken into account for all subsequent planning. If
an authority discovered overlap between these subsequent plans and the stipulations
in the Sectoral Plan, it had to liaise with the Division for Infrastructure of the Federal
Office for Transport. Further action is developed jointly. The Sectoral Plan has become
a dynamic steering tool which is updated, adapted or revised as required.

HSL-Zuid: changes to the project composition after the design phase
At the time of tendering, contractors and contractor combinations were not able to
place bids for contracts that were larger than € 500 m. The decision to tender 21
contracts separately, then subsequently to regroup them into five major contracts, had
a negative influence on the project’s delivery time and total cost. Changing the project composition after the design phase will lead to many problems.

6.2.4 Assess and authorise scope changes

Managing scope means a balance between rigidity and flexibility. An identified
success factor is to assess the impact of proposed scope changes on the whole project.
A method for scope control is configuration management, a best practice which is
described in 6.2.5 below. By separating technical and functional demands, scope
changes can be processed quicker and decisions on scope changes can be taken at the
proper level. This division clarifies authority and responsibility.

Betuweroute: functional and technical specifications
At the beginning of the project, functional and technical issues were not separated in
discussions on scope changes. This made discussions on scope changes diffuse. The
authorities and responsibilities of the parties involved were unclear. Proposed scope
changes were referred upwards, often to the highest level. This slowed down the
decision making process. By splitting functional and technical demands, these earlier
problems have now been resolved. The project delivery organisation has been allowed to change technical specifications, however functional specifications can only be
changed with the authority of the Minister of Transport.
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West Coast Main Line: functional specifications
The most important baseline document has been the “West Coast Functional
Specification”. Its purpose was to establish a schedule of requirements from the
client/sponsor that had to be implemented by the project delivery organisation. The
Functional Specification can be continuously updated, but only with strict change
control procedures, jointly agreed. The document is about 100 pages long and includes
cross-references to separate but linked and similarly controlled documentation.
Proposed scope changes are measured against cost, value of outputs, schedule and
risk. A so called “Remit Variation Procedure” was formulated. Scope change authorisation needed the approval of the representatives of Network Rail (parent organisation) and the Project Director of the Department for Transport (client/sponsor).

Maaswerken: reporting about scope changes in an early stage
Reporting about scope changes is not always easy, since the cost increases all too
often associated with such changes are not gladly received by politicians. The
Maaswerken project delivery organisation learned early in the project that it is advisable to communicate about expected scope changes, as soon as possible rather
than to encounter surprises later. When a new project director started at the
Maaswerken project, one of the first things he did was to start an extensive re-evaluation of the proposed amounts of sand and gravel to be excavated and transported.
This research resulted in a scope change of around € 86 m. Although this was an
unpleasant message at first, it avoided surprises later on and helped to gain the
confidence of the project’s client/sponsor.

Lezíria Bridge: optimising scope in order to bring quality to the project
In spite of the fact that the scope and deadline were fully defined by the Portuguese
State before the preliminary studies, the contractor suggested a major change on the
deck cross section of the bridge (from 2x2 lanes to 2x3 lanes), which did not bring
major changes in costs or timings and improved the project.

6.2.5 Use configuration management to assess the impact of scope changes

Configuration management, or making sure all effects on the various parts of the
scope of the project are taken into account properly, is essential for identifying the
impact of possible changes. Configuration management is especially important in rail
projects, as they are more technically complex and often have to deal with more interfaces (at different levels and between different contracts).

Betuweroute: configuration management
All contract managers engaged in periodical meetings to discuss possible scope
changes. They investigated the impact of changes within one contract on other
contracts. Some contracts turned out to be very interrelated. A slight change in one
contract could have a big impact on another. Configuration management has been
essential in identifying the impact of possible changes.

Lisboa – Porto High Speed Line: evaluation process
The Ministry for Public Works, Transports and Communications defined the objectives
for the Lisboa – Porto Line which were translated into milestones and work packages.
Changes of scope could only be approved by the Ministry after a full evaluation process. The changes had to be evaluated, tested and then transmitted in a clear fashion.
The process was tested and proved when the initial solution, using parts of the existing conventional line, was changed into the present approach with an entirely new
route dedicated to High Speed trains.

6.2.6 Implement a variation procedure

Projects should have a scope variation procedure, in order to be able to control scope
changes, be these justified, random or invalid. For example, often during the early
construction phase – whilst ground work or the foundations are being completed –
variation orders are required because the contractor comes across problems which
were not anticipated by the designer. The scope change procedure enables tight tracking
of the scope development and facilitates the decision making proces.

Bratislava Ring Road: variation orders
Once the political decision was made to proceed with this project there was little
possibility of changing its scope. The project was fully designed before contracting
started and as a result there was little opportunity for variations in the execution of
the scheme. However, the contractor came across problems which were not anticipated by the designer. The use of the variation order process in such cases has proved
to be effective and has controlled changes relating to costs or planning.
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Maaswerken: register scope changes in a database
Changes to project scope are registered carefully. When a scope change is first considered, it is described in a quarterly report. Once the proposal has become more concrete, a letter of explanation is sent to the Secretary of State. If he accepts the proposal he will inform Parliament. The next quarterly report reflects the new scope in cost
and budget terms, thereby ensuring that the information in the state budget mirrors
the information in the project reports. All scope changes are registered in a project
database.

6.2.7 Organise adequate expertise to be able to deal with scope changes

Sometimes scope changes are needed because of external influences. Tunnel safety
requirements have become more stringent in the past decade. Sometimes changes
in safety regulations have to be implemented during the construction process. This
threatens the progress of the project. To be able to adequately assess and understand
the consequences of a certain change, it is important to have the right expertise available to assess the effects of the change on costs, outputs or timescales.

Bratislava Ring Road: expertise of client/sponsor organisation
The Ministry of Transport as the client/sponsor ultimately holds all risks and is the
politically accountable body involved in the project. It has to approve all variation
orders and changes to the scheme. However, until recently, its authority was not supported by technical expertise within the Ministry. Once this was recognised, expertise
was acquired and the Ministry is now in a position to assume full responsibility.

Nürnberg – Ingolstadt High Speed Line: dealing with changing standards
The project delivery organisation within Deutsche Bahn has developed an iterative
approach to change implementation during the construction process, so as to minimise delay. For example, a revised safety standard concerning the concrete cover in
tunnels would have stopped work right in the middle of tunnel construction. The
tunnel had been excavated and concreted halfway according to the old standards.
The project delivery organisation managed to achieve an agreement with the
Deutsche Bahn and the Federal Railway Authority so that it was permitted to keep the
construction work going on. The new standards were introduced into the plans for
implementation in subsequent stages.

Lezíria Bridge: assessment team of external experts
The project was continuously monitored by a team of external experts. These were
mainly university professors who provided technical advice and verified and validated
design solutions before application. The team focussed on geotechnical, structural,
seismic, hydraulics and concrete issues.
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6.3 Theme 2: Stakeholders
Introduction

Our research has shown that all project organisations see stakeholder involvement to
be valuable. The essential lesson learnt in the NETLIPSE project is that dialogue,
communication and cooperation are as useful as focussing on technique, contracts
and other internal concerns. Knowing each others’ interests, boosts collaboration and
can help avoid misunderstanding.
The best practices and lessons learnt can be summarised simply as “to tailor and organise stakeholder involvement”. Project organisations have to distinguish between
stakeholder categories. For example, between local residents or non-governmental
organisations; or between the chain of responsibilities between the government, civil
servants, the project delivery organisation and its parent organisation. Each category
needs a tailored approach which has to be embedded in structures that facilitate liaison with the project organisation. In this way, communication becomes more efficient.

Øresund Crossing: stakeholder management
The project delivery organisation counted a total of 180 different organisations,
which were either directly involved or had an interest in the crossing. The style of
stakeholder management adopted was deliberately focused on planning, preparation
and openness which ØSK felt was critical to success. Listening and talking to stakeholders, especially critics, helped the organisation to understand different viewpoints, improve relationships with stakeholders and improve the public view of the
project. It also helped ØSK identify, assess and deal with issues at an early stage.

When comparing the NETLIPSE projects, it seems that those projects which dealt
with stakeholders on an ad hoc basis experienced far more problems with their stakeholders than those projects which developed a stakeholder strategy early on in the
project. Reaching agreement with local stakeholders who are directly affected by a
project, remains a challenge in all projects. It is simply the case that interests will
differ.
We found out the importance of trust – the building of a mutual feeling. In projects
like LIPs, where you have to control but you cannot control, because of the unpredictability of the environment, the importance of focussing on soft factors is an
important lesson learnt. This does not mean that you always have to agree with each
other, but that you take each other seriously. And be aware that in general, stakeholders do not like surprises.

Best Practices and Lessons Learnt
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Betuweroute: changing focus
In the early stages, the project delivery organisation focused on the ‘Route Decision’
which would become the legal basis for the execution of the project. Stakeholder
management was not a main issue at that time. This created a massive opposition
towards the project and led to severe scope changes and cost increase. These experiences of the Betuweroute showed that the traditional internal management style
was not appropriate and that new ways should be found. The project gave a boost in
the Netherlands to new ways to manage a project in interaction with stakeholders.
After this period of important lessons learnt, from the mid 90’s, the importance of
managing stakeholders was taken seriously and the open approach became a best
practice.

Seven best practices and lessons learnt indicate how stakeholder involvement can be
tailored and organised.
6.3.1 Involve operators and industry

A cross-industry, open approach to a project can yield many benefits. Rail safety systems and standards are complex. This is especially true when the interactions between
infrastructure and rolling stock are taken into account – a lot of interfaces have to be
managed adequately. There is a great deal of operational and engineering expertise in
the railway industry which can be drawn on, and effectively applied, and the infrastructure will eventually be exploited by rail operating companies. This is one reason
to involve them in early project phases. A second reason to involve train operators is
that they have a clearer view on current and future customer needs. In addition construction and operation often need to be organised simultaneously. Involving the
industry enables a better and clearer specification, resulting in additional benefits,
reduced costs, a more robust design and a more effective implementation.

West Coast Main Line: involving railway operators
After half a decade of a project at an apparent standstill with railway traffic rapidly
increasing, operators had become extremely frustrated at the lack of progress. There
had been no consensus either between the train operators and Railtrack, or indeed
within Railtrack itself. The Strategic Rail Authority (SRA) decided to obtain an open,
cross-industry approach. They wanted to inform the entire railway industry about
their strategy for the West Coast Main Line and to achieve a consensus. In October
2002 a new consultation document was published. Under the leadership of the SRA
(now DfT) different parties of the railway industry became actively involved in developing the consultation document and eventually signed up to it. The document included
revised franchise specifications for the train operating companies.
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Unterinntalbahn: coordination platforms
The project delivery organisation organised liaison forums at all organisational levels.
On the level of the direct stakeholders for instance, a forum with the Ministry of
Transport, the parent organisation and the future operator has been established. For
indirect stakeholders another forum exists. Periodic meetings have helped the evaluation of the different agendas of the parties involved and facilitated the explanation
of the project’s planning in a coherent manner.

6.3.2 Facilitate liaison with local stakeholders and critics

One of the most difficult tasks in stakeholder management is dealing with the
demands of local stakeholders. Although different countries have different institutional contexts, we experienced that local stakeholder management is seen as an important issue in every project.

Bratislava Ring Road: approvals at local level
The Slovak government has recently made institutional arrangements to consult more
widely but to eliminate local control over the project. Under the old law, the area’s
mayor had a power of veto over the construction permit for that area and could exert
unreasonable requirements, such as insisting on a local new sports facility in exchange
for the permit. This is a new issue, as in former times the Communist Party controlled
all levels of administration. The new legislation will ensure that standard procedures
are applied consistently across the country.

West Coast Main Line: stakeholder representation in West Coast 250
West Coast 250 is a network representing many of the local authorities along the
line of the route. It also has a parliamentary section. The client/sponsor, the project
delivery organisation within Network Rail and the train operators meet this body
on a bi-monthly basis. Residents living along the line are also the users of railway
services. They provide ‘local intelligence’ concerning measures to be taken and they
play an important role in communication with the local community.

Maaswerken: compensation for parties who are negatively affected by the project
One of the issues in the Maaswerken project was that it could lower the water level
on the Belgian side of the border, thus causing nature reserves to dry out. Therefore
the project delivery organisation created sills or thresholds in Belgian embankments
in order to maintain water levels.
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Maaswerken: negotiate with other governments but stay within the borders of
scope and budget
Negotiations with municipalities and other stakeholders can only go so far, since in
broad terms the project scope and budget are fixed. All negotiations have to take
place within a previously set framework (of which stakeholders are aware). Within
these boundaries the project delivery organisation and the stakeholders can search
for win-win situations. For example, one part of the project involved using a sheet
pile to prevent possible flooding. However, the municipality affected preferred an
alternative solution. As a result of successful negotiations the project delivery organisation invested in the municipality’s preferred approach, on the understanding that
the municipality took responsibility for the extra risks involved.

Lezíria Bridge: consensus on environment demands
The marshland location with the agricultural and environmental sensitivity of the
bridge location required careful stakeholder management. This was particularly true
with respect to environment non-governmental organisations and to the local association of Lezíria’s users. In order to accommodate their interests and retain support
it was necessary to change the alignment, which slightly worsened the route characteristics.

Motorway A2: creating jobs gains stakeholder support
The A2 project created many new jobs for local people. This helped increase the levels
of social acceptance and retained support for the project among local communities.

6.3.3 Avoid mixed messages

There should be a consistency in communication from client/sponsors and project
delivery team members. They should all deliver the same message, within and across
organisations. Only in this way can the client/sponsor and project delivery organisation be perceived as reliable partners – transparency and trust can be created, thereby
decreasing stakeholder resistance.
The NETLIPSE research showed several approaches have been adopted. Effective
communication skills can be a responsibility of each project team member, once effective procedures for communicating with any external party have been introduced.
Alternatively the task can be assigned to one dedicated group. Both approaches have
advantages and disadvantages, but in any case, skilled staff and clear messages are
vital requirements.

Øresund Crossing: integrate communication in the tasks of key project team members
The project delivery organisation did not want to limit public relations and stakeholder management to a few media managers in the client organisation because of the
scale and complexity of the project. Instead, skills in communications were seen as
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critical for the key line managers, who were therefore trained in handling the public
and media and given authority to speak on behalf of the project. Communication was
not regarded as a separate task but fully integrated in the responsibilities of key project team members.

Lisboa – Porto High Speed Line: a dedicated group to deal with stakeholders
Up to now in the Lisboa – Porto High Speed Line project, stakeholder communication
has been assigned to different departments. The administration department has
dealt with the political stakeholders whilst the engineering department deals with
designers and consultants. The Environment Department deals with institutional stakeholders linked to industry and tourism areas. However, for the next project phase, the
project delivery organisation intends to concentrate stakeholder relationships in a
dedicated group with participation from the administration, environment and engineering departments.

HSL-Zuid: from decentralised to centralised stakeholder management
At the start of the development of the HSL-Zuid project, stakeholder managers were
members of decentralised contract teams. There were no general rules and references
on dealing with stakeholders. The advantage was that stakeholders were approached
directly and in a hands-on manner. However, the mixed messages that resulted
caused many misunderstandings, especially with respect to dispute resolution and
legal proceedings.
Later on in the project, the General Administrative and Legal Affairs department of
the project delivery organisation coordinated any procedure that involved the local
community. They organised monthly meetings between legal experts and the stakeholder managers. The stakeholder managers could also consult specialists in the
contract teams, for example on issues of environment, landscape, architecture,
cables, pipes and spatial planning.

Maaswerken: stakeholder managers and contract managers
Within the Maaswerken project, the roles of the stakeholder manager and contract
manager are clearly divided. These roles require different skills and are carried out
by different kinds of people. The contract manager focuses on the contract, while the
stakeholder manager is in contact with stakeholders and others interested in the
project. Roles and responsibilities need to be clear so each person can focus on the
tasks he is qualified for. This distinction is also reflected in the different phases of the
project: in the initiative and definition phase the stakeholder manager is in the lead,
but in later stages the contract manager takes over. During delivery the stakeholder
manager has an important role in managing the context of the project, but activities
are coordinated by the contract manager.
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6.3.4 Reach consensus with stakeholders before tendering

Several projects have demonstrated the benefit of finishing administrative processes
before tendering. In the pre-tendering phase it is easier to discuss different options
with stakeholders without facing complicated contractual consequences. However,
this is not always possible, because of spatial planning constraints or tender regulations.

Motorway E18: finish administrative process before tender phase
The stakeholders were involved very early in the process. Most stakeholders benefited
from the new E18 project (such as regional organisations and telecom company
Nokia) and lobbied at the parliament. During the Environmental Impact Assessment
(EIA) close communication was executed. This has prevented unexpected initiatives
of stakeholders during the course of the project.
In the pre-tender phase it is easier to discuss different options with stakeholders
without complicated contractual consequences. In this way the cooperation with
stakeholders works adequately and functions without constraints.

Betuweroute: formal and informal relations
The ProRail project delivery organisation reports formally to the director of the
ProRail board. He or she reports to the Director General Rijkswaterstaat at the
Ministry of Transport, who in turn reports to the Minister of Transport. The Minister
is formally responsible for approving scope changes. Other interactions also occur,
but they have no formal status in relation to the project. For example, the director
of the ProRail board may exchange information with the Minister of Transport.

Ministry of Transport

DG Public Works
Principal

ProRail

Decision making Betuweroute
Head Public
Works

Quarterly meeting

Chairman
ProRail

Work meeting

Project organisation
Betuweroute

6.3.5 Enable the political branch to supervise the project

Tailoring project communication towards the responsible politicians can be an effective
way to ensure long term political support. It is important to reach mutual agreement
on the nature of relationships both formal and informal. It is also important to remember that most large infrastructure projects have a longer life-cycle than politicians – too
close identification with one party or group can be counter productive.

Main Office Public
Works
Head Major Projects

6.3.7 Brand the project
Gotthard Base Tunnel: political supervision
The political supervision of the Gotthard Base Tunnel project is carried out by a special
parliamentary delegation. The ‘Delegation for the Supervision of the NEAT’ or NAD, is
the higher supervisory authority for the planning and construction of the ‘New
Railway Lines under the Alps’. It provides continuity between changing governments
and the project authorities. Even a changing cast of characters within the NAD itself
or in the political orientation of the head of the Delegation has not had a major influence on this continuity. The institution and the work of the delegation in general can
be seen to provide a guarantee of transparency and of long-term political support.

6.3.6 Formalise responsibilities with client/sponsors

The project delivery organisation has to justify its actions towards its client/sponsor
who often had to make key decisions relating to outputs and their value. It is recommended that a mutual agreement on how to arrange this is signed. The agreement can
address the reporting structure, formal decision making and daily working routines.
This speeds up decision making and facilitates dealing with scope changes. Sometimes
there will be principles of delegation set out but in any case it is advisable to make
explicit arrangements on responsibilities and mandates.
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Project branding appears to offer significant benefits – open an information centre,
publish brochures, maintain a well structured and frequently updated website, organise events for stakeholders, such as guided tours around the construction site. In this
way the benefits of the project for direct users and society as a whole can be demonstrated. Branding can reinforce efforts to inform the local and general public. Branding
is aimed at influencing people’s perceptions in a positive way and can help develop
trust and create enthusiasm for the project.

Øresund Crossing: a project to be proud of
All communication focused on the message that the Øresund Crossing should be
something for the people in the region to be proud of. The project built on the objectives set in the agreement between Denmark and Sweden with regard to economic,
social and cultural aims. The project engaged with public and media to promote the
link as a newsworthy asset to the region.
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Gotthard Base Tunnel: stress the benefits for users
Originally the tunnel was branded as a revolutionary technological breakthrough.
Later on the project was re-branded as being the “bridge” between different countries
and as a modelshift from road to rail. This has had a positive effect on the public’s
perception of the project, subsequently further developed as the “Largest
Environmental Protection Project In Switzerland”.

6.4 Theme 3: Financial Management

not. Whatever approach is used we recommended being clear about the criteria and
calculations used.

West Coast Main Line: three criteria for decision-making
The business case on the West Coast Main Line (WCML) included a description of the
way risks and uncertainties were dealt with. It also included optimism and pessimism
bias. It took three criteria into account.
1. Value for money. A benefit to cost ratio (BCR) is calculated. Benefits are not just
financial but also include agglomeration and regeneration benefits. Viable projects
usually have a ratio over 1.5. The WCML scored well, with ratio of 2.5.

Introduction

Large infrastructure projects are expensive and can be financed in different ways – as
demonstrated in NETLIPSE research. This thematic section focuses on the best practices and lessons learnt with respect to the following aspects of Financial Management.
In short they are:
1. Use proper calculations to support decision-making

Decision-making on the viability of a project often involves making a business case
for the project. This is a calculation of costs and revenues, including finance. Decisionmaking also involves a calculation of non-financial costs and benefits. The first category of best practices considers the proper use of these instruments (also see theme 1).

2. Affordability. The scale of the investment needed. Even a project with a high BCR
ratio can be unaffordable.
3. Distribution. In order to achieve a consensus about the way forward, the investment was prioritised across different market needs, bringing good and viable benefits for freight, commuter and regional passengers as well as the single original
focus of long distance passengers.

3. Control costs and budget in relation to scope

West Coast Main Line: other non-financial benefits
The Total Net Financial Benefits of the West Coast Main Line were assessed as negative in 2004 – as is the case for almost all infrastructure projects. The total revenue
gains were assessed to be about 60% of the increased direct costs, but have subsequently been reassessed to be about 85%. The project’s costs consist of 20% incremental infrastructure costs and 80% costs to keep the line as a “going concern”.
However, the total non-financial benefits transformed the business case making it
positive at a BCR of 2.5.

Projects involve costs and budgets. The third category of best practices focuses on the
control of costs and budgets during the projects’ lifecycle. It is important to make
the project financially transparent to the outside world. When the figures associated
with a project are ambiguous or are not clear there is an opportunity for public and
private stakeholders to exert negative influence on the project.

Øresund Crossing: stimulating regional development
The link between Denmark and Sweden is not only an infrastructure project – it has
stimulated the development of the regions on both sides of the bridge.

2. Search for financing and funding possibilities

It is often assumed that the government should pay for all the costs of the project and
take care of all the cash flow. However, the projects researched show some examples
of other ways of financing and funding methods.

6.4.1 Use proper calculations to support decision-making

Four best practices and lessons learnt indicate how to use a calculation to support
decision-making on the project.
A. Define criteria for calculation and decision making

Decision-making on infrastructure projects involves many different criteria.
Politicians may favour a project because the overall benefits are higher than the
overall costs. However they may turn down a highly beneficial project, because the
investments are not affordable. They may choose to invest in an economically weak
region, although a competing project in a densely populated area shows higher value
for money. Some business cases include the operation of the infrastructure, others do
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B. Be aware that decisions are always debatable because of uncertainty and
political interpretation

Data used for business case calculations always involve uncertainties. For example,
future revenues of projects are difficult to estimate because market conditions can
change. Wider economic benefits are even more difficult to calculate, because they are
subjective. Viability calculations therefore are often the subject of discussion. Some
NETLIPSE projects demonstrate that infrastructure investments need political
decisions, for which business cases are of little or no use. Calculations can be biased
in two ways. Optimism bias means the revenues or benefits are overestimated.
Professor B. Flyvbjerg (2003) concluded from extensive research that decision makers
Best Practices and Lessons Learnt
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themselves are well aware that they tend to overestimate benefits at go/no go decisions. Pessimism bias means that projects are often only judged by their direct effects,
leaving out non-financial benefits which, in any case, are often under-represented
during the early stages of projects.

West Coast Main Line: optimism bias
The WCML business case included an optimism bias of 15% of the capital costs as
the project was already well defined and partially completed at that stage. At earlier
stages, a much higher optimism bias can be appropriate.

Betuweroute: strategic decision making
The Betuweroute project concluded that strategic decisions on the project should be
presented as such, not as an investment with pseudo-economic return.

Unterinntalbahn: optimism bias is a success factor with a relatively short-term value
The Unterinntalbahn project faced fierce competition with other Austrian infrastructure projects, prior to authorisation. One of the main reasons for the “go” decision
appears to have been intensive lobbying by the former project manager. Another
reason for approval was a feasibility study of 2001, later criticised by the Ministry for
Transport for over optimistic cost estimation. The discussions about costs led to the
resignation of the project manager and the installation of dual leadership. Later the
investigations of the Austrian Court of Audit confirmed the Ministry’s views.

C. Show the uncertainty and sensitivity of the calculations

Calculations inevitably involve uncertainty and sensitivity. The range of uncertainty
should be shown so as to support decision-making. Over time insights in costs and
revenues increase and the business case can then be updated on an iterative basis.

West Coast Main Line: optimism bias
The WCML business case included an optimism bias of 15% of the capital costs as
the project was already well defined and partially completed at that stage. At earlier
stages, a much higher optimism bias can be appropriate.

Motorway E18: a calculation tool for the net present value and payment fee
The payment to the service provider – based on availability and performance of the
road – would fluctuate over time. In order to know the financial position of the
Finnish Road Administration a calculation tool was developed which also served as
an indicator of payments due. In addition, it was mutually agreed that the same tool
would be used by the Service Provider, to avoid interpretational disagreement.
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D. Value for money is affected by varying scope

Scope changes directly affect costs and benefits. During the initial phase of projects,
stakeholders will often demand unanticipated measures, often putting pressure on the
budget of the project. This factor needs to be taken into account. On the other hand
it is possible to generate a positive effect by varying the scope for the same outputs –
value engineering.

Bratislava Ring Road: weakening the business case by financing a football stadium
The project delivery organisation of the Bratislava Ring Road had to fund a football
stadium for a neighbouring municipality in order to get consent to the project. Whilst
this helped to increase support for the Ring Road, it depressed the project’s benefit
to cost ratio.

West Coast Main Line: improving the business case by changing the scope
The scope at the time of the 2002 review was estimated to cost over £ 13 bn. In order
to re-establish the project’s viability drastic scope changes were necessary. Certain
elements which contributed little to outputs were reduced. Other vital elements were
added or reintroduced. Overall this brought down the estimated costs to £ 8.3 bn
but also increased the value so the BCR was much improved. This enabled the
government to decide to continue with the redefined project.

Unterinntalbahn: tunnel maintenance can be a factor of ‘when’ rather than ‘where’
Originally the tunnels were to be installed with maintenance niches to allow for maintenance work while the track was in service. Such niches would have required an
excavation diameter of 14.38m. Later, the maintenance programme was revised and
the niches were eliminated from designs and substituted by gaps in service. This
would allow maintenance to be undertaken at times when trains are not scheduled to
use the tunnel. This allowed excavation of the tunnel with a reduced diameter of only
13.08 m and therefore saved both construction time and money without sacrificing
quality.

6.4.2 Search for financing and funding possibilities

Examples from NETLIPSE projects show how projects can be financed and funded in
ways other than by national government funding alone.

Maaswerken: gravel for green
The Maaswerken project delivery organisation placed a contract with a consortium of
gravel producers, contractors and an ecological NGO. The consortium will dig gravel
to widen the river Maas and at the same time develop new nature reserves. The work
is entirely financed by the revenues from the sale of the gravel.
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Lötschberg Base Tunnel: set up special funds for exceptional projects
The Lötschberg Base Tunnel is fully financed by a fund based on a tax on oil, a capacity-related heavy vehicle tax, and a value-added tax percentage. The system with the
Finöv-fund guarantees long-term financial security and is seen by all parties as one of
the biggest strengths in the project.
Origin of revenues

Use of the financial resources

Total approx. CHF 30 bn.

Total approx. CHF 30 bn.

Oil tax

Alp Transit
Gotthard

approx. 25%

Rail 2000
approx. 44%

approx. 34%

Motorway A2 and A4: fees for truck drivers did not work
The collection of fees for using the A2 motorway encouraged a lot of road users to
take alterative local roads. Trucks often caused these alternative roads to degrade
quickly, as they were not suited for such heavy loads. Truck traffic on the A2 remained relatively small with truck drivers committing massive fraud. They used the alternative roads but still presented their employers with forged motorway tickets which
they had acquired. Such practice was undetectable due to different tax systems in
neighbouring countries and the absence of cooperation between the tax authorities.
Poland then implemented a rule that vehicles exceeding 3.5 tons had access to the
motorways only by obtaining a vignette. The vignette fees were refunded to the licensees by the National Road Fund. After a month the truck traffic on motorways had
increased by 100%. In the case of A2 motorway, the growth of truck traffic density
was so high that the licensee had to bring forward motorway road surface renovation
from 2014 to the years 2007 – 2010. The change improved safety especially on local
roads.

6.4.3 Control costs and budgets in relation to scope
Alp Transit
Lötschberg

Noise reduction

approx. 11%

Value added tax

Heavy-vehicle tax

approx. 10%

approx. 65%

The following four best practices and lessons learnt provide guidance on cost and
budget control.

(incl. rolling stock)
approx. 7%

A. Always relate scope changes to budget changes
Connection
of Switzerland
to the European
high-speed network

Scope changes should always be costed and related to budgets. The project delivery
organisation should register all scope changes which should be authorised by the principal and linked to the appropriate budget.

approx. 4%

Lezíria Bridge: loan by the European Investment Bank
The project delivery organisation considered several funding options. The European
Investment Bank was considered to be the most efficient alternative for this type of
infrastructure. The loan provided has an initial grace period and a very long-term
amortisation schedule consisting of annual constant instalments.

Øresund Crossing: agreement by two countries and freedom to set the rates
Financing arrangements for the Øresund Crossing were fully covered in an early stage
in the political agreement between Denmark and Sweden. This secured the budget
for the project and made it independent of any future political debate. The agreement
gave the project and operating organisations the independent authority to set the
rates for the use of the link. This has enabled many decisions which are often politically contentious to be dealt with within the project framework – enabling maximum
control on realisation of the project value to be exercised.
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Nürnberg – Ingolstadt: lesson learnt on scope changes and budget
The Eisenbahn Bundesamt and Deutsche Bahn AG agreed on a budget ceiling.
Deutsche Bahn suggested capping state financing so that the Eisenbahn Bundesamt
would not ask for a funds utilisation history. However, this meant that extra costs of
the project would have to be carried by the Deutsche Bahn itself. Although Deutsche
Bahn was convinced it would be able to deliver the project without cost overruns, the
budget exceeded forecasts. Deutsche Bahn had to pay all extra costs which have
arisen from a scope change associated with the use of slab track (with an associated
reduction in whole life costs) when compared with the cheaper to install ballast substructure originally included in the budget. The Deutsche Bahn also had to finance
additional costs caused by delays, technological progress and changes in security
standards.
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West Coast Main Line: dealing with scope changes in the Remit Variation
Instructions
Scope changes are dealt with by means of the Remit Variation Instruction (RVI)
procedure. The procedure assesses the scope change under criteria of cost, output
value, schedule and risk. The RVI comprises several pages with a description of the
change, the category of the change (of specifications or scope), the reason for the
change (business justification) and the impact of it on specifications, delivery and
costs. Authorisation is needed by three representatives of Network Rail and the
Project Director of the Department for Transport.

Gotthard Base Tunnel: scope changes lead to changes in budget
The people in the canton Uri resisted the project fiercely with the result that the project did not receive a required building permit as planned. Major scope changes had
to be made resulting in delays and extra costs. The project delivery organisation
argued that the reference and cost base should be adopted by the client/sponsor.
The client/sponsor argued that this problem should have been foreseen and therefore should be covered as a cost increase within the original base budget Finally,
extra costs for adaptations in the canton Uri are to be found in the budget ‘Safety
and State of Technology’, ‘Improvements for Environment and People’ and ‘Politically
related Delays’.

B. Always relate actual scope, actual estimation of costs and actual budget

The actual current project scope comprises the original agreed scope plus agreed
scope changes, as well as allowance for inflation during the project. The actual scope
of the project and the estimation of the costs to build it should be linked so that the
actual budget should be linked to the estimated final costs. In that way it is clear
whether or not the project is under control.

Betuweroute: balancing budget control
The budget control within the Betuweroute project organisation focuses on balancing:
Actual budget versus actual scope reference. The balance between the current scope
and allocated budget within the Ministry of Transport. The actual scope contains the
original agreed scope plus agreed scope changes as well as inflation during the project.
Estimated final costs versus actual scope reference. The balance between the actual
scope and the estimation of the costs to build this actual scope.
The project budget has been agreed upon with the Ministry of Transport. This is laid
down in the balance between the actual budget and actual scope. Scope changes
that require extra budget will first need to be approved by the Ministry of Transport.

still be a large sum of money. It is advisable to work with indices as a means of forecasting and of taking account of price increases.

Betuweroute: BOI Index
The BOI index is a Dutch nationwide price index for government construction projects.
Sometimes there can be a difference between the calculated amount and the actual
situation, but this difference is normally resolved by reference to the contract terms.

Gotthard and Lötschberg Base Tunnels: the NEAT price increase index
NEAT projects are the “Neue Eisenbahn-Alpen-Transversale” projects for which a special index has been introduced to improve cost transparency. Price increases in Swiss
infrastructure projects used to be calculated on the basis of Zurich housing costs, but
this did not give a meaningful guide to the NEAT project cost inflation rates. The new
index relates price increases to cost types relevant to tunnel construction projects. A
typical distribution of the costs is construction (69%), design and fees (16%), railway
technology (12%) and others (3%).

D. Budget risks for the project delivery organisation and risks for the client/sponsor

All projects involve risks and project management is about managing uncertainties.
All NETLIPSE projects have some mix of risk allocation as between contractors, the
project delivery organisation or the client/sponsor. Politicians and funders are however often reluctant to include an allowance or reserve for risk in the project estimates
as “every penny that is allocated to a project, will be spent.” This issue has been
addressed in different ways in projects studied.

Nürnberg – Ingolstadt: risk and budget
The tunnels on the new railway encompass many geological risks which unfortunately
is almost impossible to explore before construction starts. These types of risks cannot be transferred to the contractors at other than prohibitive cost. It was inevitable
that the contractors would claim for extra costs associated with these unforecastable
conditions. Deutsche Bahn AG set a budget ceiling which the project delivery organisation could not renegotiate, however justifiable the cause. Shortfalls had to be
made up from elsewhere in DBAG’s resources.

Betuweroute: 10% budget for contingencies
Uncertainties are dealt with in a budget for contingency, at 10% related to the budget for
the agreed scope. Half of the contingency budget is allocated to the contract managers
under their local control, with the other half being controlled by the project director.

C. Agree on indexation measures

Inflation corrections can make all the difference in cost overrun or underrun. Budgets
of large infrastructure projects are huge so that a small percentage of the budget can
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Gotthard and Lötschberg Base Tunnels: 15% budget for contingencies
The amount of reserves has been set to 15% of the overall budget. The Swiss Ministry
of Transport had suggested a reserve of 30% but for political reasons the lower figure
has been adopted. It was feared that the reserves would have been treated like the
general budget once they were allowed for. The project delivery organisation has to
try to offset extra costs from elsewhere. When this is not possible, additional financing may be provided from a general reserve at the Ministry. The Ministry may free
reserves for geological risks, uncertainties in building technologies, development of
railway technologies, prevention of time delays and increasing demands in security.
In case of doubt the Ministry will ask for independent expertise. The proposed use of
the reserve is fully documented.

project delivery. In addition, it should be noted that roles and responsibilities may
change during a project and thus need to be reaffirmed at every project stage.

Øresund Crossing: strong project delivery organisation between client and contractors
The two states, Denmark and Sweden, were the clients/sponsors of the Øresund
project. The project delivery organisation was positioned in between the clients and
contractors and tendered a wide variety of contracts. The project delivery organisation was strong and well informed, with clearly defined roles and responsibilities.
Two features which emerged were considered best practice. First, neither state
needed to be involved in the details. Secondly, the contractors could rely on the project delivery organisation to be consistent and effective and drive the project forward
effectively.

6.5 Theme 4: Organisation and Management
Introduction

Project delivery organisations can never act with complete autonomy. They are always
linked to external parties: the client/sponsor and to other stakeholders – such as local
communities – in the broader environment. Often the project delivery organisation is
under pressure from these two external groupings. The way parent organisations
organise and manage the project delivery organisation also has an impact on the internal organisation and management.
The following paragraphs show, amongst other things, how the pressure of these
externalities has been used in different organisations in order to achieve a better performance.
Seven lessons learnt and best practices show how project organisations can work with
parent and client organisations and with external stakeholders.
6.5.1 Address roles and responsibilities clearly: client/sponsor, project delivery
organisation, contractors.

The project’s funder and lead in terms of strategy and outputs is the client/sponsor,
with the project delivery organisation acting as its main supplier; though there will
often be other key suppliers, for example train operators in rail projects. The project
delivery organisation normally runs the project and commissions contractors. The
NETLIPSE projects clearly show that this approach is most effective, providing
responsibilities are clear. The main difference between the NETLIPSE projects researched is the level of political involvement in the client/sponsor role. Within this basic
structure, clarity of decision making is essential. A top down management approach
where roles and responsibilities are unilaterally allocated and set out in an imposed
organisation chart, is not always effective.

Maaswerken: cooperation with the parent organisation
A separate department in the Rijkswaterstaat (parent organisation) had responsibility
for maintaining the existing waterworks in the Maas and the project delivery organisation needed to cooperate with it when developing Maasroute plans. In the beginning,
the liaison was poor and problems emerged, but over time the position has improved.
The project delivery organisation now consults the department before discussing
scope changes or planning changes with the project principal. They inform the maintenance department about changes, delays and implementation strategy. There is
also close liaison in respect of cost and budget allocations.

HSL-Zuid: a clear responsibility structure necessary
At the beginning of the project there was a lack of clarity as to who was the client of
the project. Within the Ministry of Transport two Directorates-General were responsible
for the project, the DG for Passenger Transport and the DG for Public Works and
Water Management (Rijkswaterstaat), requiring frequent mutual consultation.
Eventually, a complicated client structure was agreed but with hindsight this confusion
should have been addressed as soon as it became clear.

Motorway E18: large enough mandate for the project manager
The Project Manager has a very important role both as the representative of the project within the client’s project organisation and as a fully empowered external representative of the client. His mandate gives him the necessary authority in dealing with
the service provider and the ability to solve problems in a direct way, without, in most
cases, needing to refer to higher authority.

A more collaborative approach, where the parties involved clarify the roles and
responsibilities by discussion and agreement, leads to more competent and reliable
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West Coast Main Line: exchange ideas about who is responsible for what
A best practice to emerge from the West Coast Main Line was the way that roles and
responsibilities were clarified. The project delivery organisation found it extremely
difficult to do this is in a top-down management style. Instead, they found it to be
more effective to exchange ideas, about who is responsible for what, with those
involved. Only after this discussion of responsibilities with those concerned, were the
responsibilities set down on paper. Interestingly, there was never a formal contract
between the client / sponsor and the Network Rail project delivery organisation. With
clearly aligned objectives, the absence of a paper contract was arguably helpful as
neither party could become legalistic.

Maaswerken: relationships with other public bodies
In relationships with other public bodies, project responsibilities can become confused. The Maaswerken project delivery organisation was made responsible for many
different aspects, not necessarily linked to the project’s main tasks. For example the
provincial department responsible for clearing and dismantling explosives, unilaterally transferred this responsibility to the project team. To avoid this kind of behaviour,
relationships with other public bodies need to be formalised in a mutually agreed
way.

Unterinntalbahn: independent project organisation
The parent organisation, Österreichische Bundesbahn, assigned all responsibility for
the project to an independent project organisation, the Brenner Eisenbahn GmbH.
The project delivery organisation had clear tasks and responsibilities with interfaces
explicitly defined, including the responsibility for all relationships with contractors.
This delegation had been considered to be a key success-factor by the project
management. It should be noted however, that since January 2008 the project
management has been reintegrated more closely into the parent organisation.

6.5.2 Design and implement a structure for reporting and decision-making

One of the main challenges when realising large infrastructure projects, is keeping
budget (and time) overruns to a minimum. Many projects suffer from all kinds problems which, although they do have financial consequences, and are visible at the
lowest levels of the delivery organisation, are not reported by those responsible further up the reporting chain. This often later results in large, relatively unexpected, cost
overruns which emerge as major shocks. To counter this, it is necessary to have procedures to process requests for scope changes and resulting budget increases as well
as bottom up reporting procedures which involve sufficient levels of authority both
within the project and client organisations. Responsibilities and mandates have to be
clear. This creates stability and facilitates smooth decision making.
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Betuweroute: three levels of decision-making
The Betuweroute project embraces three levels of coordination. Structured reporting
and decision-making supported by informal coordination have proved useful in
dealing with possible scope changes and in daily working activities.
1. The first level of coordination is between ProRail and the Head of Major Projects
at the Ministry of Transport as ‘Principal’. This level is useful for communication
purposes but has no decision-making authority.
2. The second level is the relationship between the director of ProRail (to whom the
project delivery organisation reports) and the Director General of Rijkswaterstaat at
the Ministry of Transport. The director of the ProRail board reports to the Director
General of Rijkswaterstaat. This is the decision-making level for the project within
the boundaries set.
3. The third and final decision level is the Minister of Transport, who is responsible for
formally approving scope changes.

Lezíria Bridge: monitoring performance indicators
The client of the Lezíria Bridge project considered close monitoring to be important
so as to foresee technical and management problems in time. Performance indicators
regarding quality, safety, planning, finance and environmental performance were
defined and used; and facilitated good communication with and within the project
team.

Lötschberg Base Tunnel: communication responsibilities allocated
Communication responsibilities were allocated clearly right from the start of the
project. For example, in public discussions the project delivery organisation (BLS
Alptransit AG) mainly talked about technical issues and physical progress. If discussions about finance arose, the project delivery organisation would refer to the
Ministry of Transport and the NEAT Aufsichtsdelegation as the responsible bodies.

Maaswerken: completion of project phases clearly defined
Within the Maaswerken project there is a strong management focus on milestones
and phases. At the completion of each project phase and before starting up the next
one, an extensive analysis of all risks is made. Go/no-go decisions are taken, based
on this risk analysis in a fully minuted official meeting between the Project Director
and the Project Manager. If the remaining risks are acceptable, the Project Manager
is formally discharged for the previous phase.
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6.5.3 Communicate a project management policy

A project management policy can stimulate a uniform project culture. If the management adopts a policy and lives up to it, their example affects the whole organisation.
Some NETLIPSE projects have used a simple slogan to summarise the policy. For
example the 3P’s or the 3V’s.

Øresund Crossing: 3P model – Professionalism, Partnership and Proactivity
The Øresund project delivery organisation has used the three P’s. Professionalism
refers to creating a highly skilled team, with an entrepreneurial spirit and strong
leadership towards contractors. The team has focus on what is in the best interest
of the project. Partnership means building relationships, trust and confidence,
openness, sharing knowledge, having a supportive rather than a blame culture and
emphasizing staff retention and development. Proactivity aims at achieving a clear
sense of purpose, planning and review process to anticipate issues, bringing in
resources early and considering alternatives in a flexible way.

Gotthard Base Tunnel: 3V model – ‘Vorbild sein, Verantwortung übernehmen,
Vertrauen schenken’
At the Gotthard Base Tunnel the management policy is based on the 3V model. The
three V’s represent Vorbild sein (being an example), Verantwortung übernehmen
(taking responsibility) and Vertrauen schenken (trusting each other). This management policy approach was intended to, and has succeeded in, fostering cooperation.

6.5.4 Address and manage checks and balances within the project organisation

Project delivery organisations are linked to the client and the parent organisations on
the one hand and to external stakeholders on the other hand. Often the project delivery organisation comes under pressure from both directions. For example, parent
organisations can influence the structure of the project management organisation.
Traditional public sector organisational structures emphasise control and accountability, but pay less attention to the ability to adapt and steer. A balanced project delivery
organisation addresses both issues.

Betuweroute: addressing the checks and balances in the project organisation
The Betuweroute organisational Rainbow scheme shows how the organisation dealt
with client and parent organisations as well as with external stakeholders. The
Betuweroute project delivery organisation sought a way to ensure an open reporting
structure on the one hand and the ability to anticipate and steer future developments
on the other. Both of these functions can be found in the approach set out, with control on the left side, and anticipation on the right side of the presentation.
In order to ensure central control of the budget and management of technical risks
and opportunities, the project delivery organisation set up vertically aligned meetings between specialists in these areas. Experts in the contract teams could escalate
important issues vertically, instead of ‘funnelling’ everything through the contract
manager. Thus a specialist in project control within the project team could raise any
issues to colleagues within client and parent organisations.
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The ‘checked balances’ in the Rainbow model have been installed both on a central
and a decentralised level in the project organisation. This has two advantages. First,
project control is more transparent and effective. The rainbow model of checks and
balances creates positive or constructive tension within the organisation. Secondly
the vertical reporting structures meet the need for horizontal alignment in the reporting information. The vertical structures ensure that issues will be communicated to
the top whilst also ensuring there will be greater understanding amongst those involved for dealing with future risks and opportunities.

Gotthard Base Tunnel: NCW defines processes for supervision and controlling
The NEAT Controlling Regulation (NCW) is generally accepted as one of the biggest
strengths within the Gotthard Base Tunnel project. It defines and documents all processes for the supervision, control and reporting of the project. It contains the overall
work breakdown structure and defines the responsibilities of the project members on
the basis of legal and contractual guidelines. It underlies a continuous improvement
process and therefore is revised periodically.

The rainbow model of checks and balances reflects the dual management approach
of ‘control’ and ‘interaction’.

Federal Office
of Transport

West Coast Main Line: Project Management Information Centre (PMIC)
The PMIC provides project management information and guidance from a single intranet location. It explains the project lifecycle, project control cycle and the key processes required for successful project delivery. It sets out elements of the Guide for
Railway Investment Projects (GRIP). One of these is the project management manual
with an extensive description of 16 different processes (like permits, project planning,
cost estimating, management plan, etc.). The PMIC provides explanation of user procedures, supporting tools, pro formas and related project management documentation. It encourages feedback and discussion of topics related to project management
within Network Rail.
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Within the project delivery organisation processes can be centralised or decentralised.
Decentralisation helps to increase flexibility but can also run the risk of encouraging
autonomous thinking in circumstances where this is inappropriate. As with many
things, a balance has to be struck and the scale and geographic spread of projects will
usually be key factors in making the decision. Centralisation creates uniformity and
enables senior managers to steer and coordinate interfaces. To have the best of both
worlds, it is worthwhile to set up a quality management system, in which all processes
are described. Reporting structures are designed to be coherent and consistent with
each other, thus ensuring that information flows from local levels and from
divisions to the centre in a congruent way. It is important to use this structure as a
consultative medium as well. In this way support for the quality management system
increases. Organising document management at the start of a project is also important in ensuring too much time is not spent searching for documents or having them
translated for new systems. But beware that the level of information in your quality
system allowes the project team members the freedom to operate, is not too detailed
and rigid.
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6.5.5 Stay in control in a decentralised project organisation: quality management
systems

ATG
Site Supervision
Site
Controlling

Site Management

HSL-Zuid: include e-mail in the document management system
A lot of information on and background to decisions in the HSL-Zuid project was
exchanged via email. However, initially no formal procedure was set out on how to
deal with e-mails with respect to document management. In order to have full insight
into decisions as well as a complete dossier, all relevant information should be included as a part of the dossier. A guideline describing what had to be done was set up
as the project progressed in order to ensure the issue was addressed.

6.5.6 Work where the work is. Adapt the organisation to changing circumstances.

Tailor the project delivery organisation to the objectives that have to be achieved
during each project phase – the project delivery organisation has to be able to adapt
to changing circumstances. Interests of stakeholders change during the project’s life,
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rules and legislation might change, whilst new technology will almost certainly become available. Different project phases require different people. At the start-up of the
project pioneers and visionaries are needed – able to think and operate outside normal,
regular frameworks. In the realisation phase the focus changes to realisation, requiring different types of project team members. The project in each stage has to have its
framework clearly defined with teams of experienced employees available to work
within set boundaries. “Work where the work is” also becomes a more important
issue as projects enter their delivery phase – a geographical focus becomes more
important.

HSL-Zuid: energetic start-up
The young and energetic group of people that were responsible for the initial phase
of the HSL-Zuid project refer to this phase as being a very exciting and inspirational
time. The group were given great responsibilities and trust from the management,
creating energy in exploring new approaches.

Lisboa – Porto High Speed Line: adapt to the project phase
The organisational structure was adjusted in order to facilitate the achievement of
the project objectives corresponding to each stage. Thus appropriate arrangements
were made when the key priority was obtaining the Environmental Impact
Assessments. The approach was reviewed; planned and appropriate tasks were
identified for staff in each of the project areas.

West Coast Main Line: adapt to the project phase
At the start of the project the organisation was centrally-based and functional.
Later on the organisation was changed to a geographically spread and more locally
focused delivery organisation.

Betuweroute: invest in commitment for the duration of the project
In a project with such a long duration, it is essential to keep the knowledge of the
‘project history’ within the project organisation and this was an important consideration for the Project Director.

Lisboa – Porto High Speed Line: continuity and transfer
The project direction took steps to develop and implement a policy to ensure that
engineering knowledge remained in the organisation; covering both the continuity of
human resources during the project and the transfer of know-how.

Maaswerken: invest in human resource management
At the beginning of the project, employees were given specific functions laid down
centrally by the Rijkswaterstaat project organisation. The current Project Director
changed this and assigned employees to the project ‘in general’, leaving more room
for individual tailoring. Each year functions are discussed with each full time employed team member, for example taking into account project priorities and the issue of
their long term professional development. In some cases project managers could
make agreements with other projects and Rijkswaterstaat departments to facilitate
future employment of their employees. Rijkswaterstaat employee satisfaction is
measured each year. The satisfaction of privately hired employees is not measured,
but is discussed in regular informal meetings.

Lezíria Bridge: fixed permanent technical staff
The existence of a fixed permanent technical staff with wide competence was considered
very important. The Project Manager chose the project team, consisting of 50 people who
changed over the course of the project’s duration as the nature of tasks changed. It was
considered crucial to have available trained and motivated teams with expert knowledge
on the project’s various disciplines. The use of outsourcing was not significant.

6.5.7 Invest in human resources and internal knowledge management

The project delivery organisation has to adapt to different circumstances and project
phases. This is also true for employees. Project organisations employ employees for a
temporary period. Sometimes certain tasks and specialities are no longer needed.
Sometimes new employees have to be hired. Flexibility is important. It may be effective to reassign staff, ‘to let a person go’, in order to overcome difficulties in working
relationships. However, continuity is also important; it still pays to keep some experienced employees as long as possible! A challenge across NETLIPSE projects has
been how the project teams can be organised to encourage key people to stay and
finish the project. Knowledge and experience need to be cherished. For example, a
bonus can be paid to employees who stay until the end of the project. Organise knowledge transfer so that, if employees leave, their knowledge will not be lost.
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Maaswerken: stimulate knowledge exchange of information and a uniform
approach by theme groups
Since the Integrated Project Management (IPM) model has been implemented,
managers exchange knowledge frequently, thereby creating a more uniform approach
to project management. Managers normally fulfil their IPM roles not only in one segment of the project, but in two. Managers meet each other in theme groups. All contract managers take part in a theme group and all stakeholder managers take part in
another and so on. Some theme groups also exchange information with managers in
other parts of the parent organisation Rijkswaterstaat.
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6.6 Theme 5: Risks (and opportunities)
Introduction

All large infrastructure projects face risks. Risk management deals with uncertainties.
Often these uncertainties focus on threats for the project. The NETLIPSE research
showed that to be aware of the threats and to take proper action, is important in the
management of LIPs. But the research also showed that uncertainties can have a positive side: opportunities. The projects come across unforeseen openings that may be
beneficial and not seldom can create new break throughs.
Risk management starts with an risk analysis. This risk analysis needs to be followed
by actions and evaluations of these actions. Risk management is not a separate activity,
but is an important part of regular management routines.
This next section demonstrates the various approaches used, within the projects studied, to deal with uncertainties.
6.6.1 Position the responsibility for risk analysis within an independent group

Risk assessment inventories (including opportunties) should be treated as an independent task so as to prevent responsible managers or employees from keeping this
information to themselves. Staff in one area might be limited in their perspective and
not see overall risks; be biased about their importance, or prefer to deal with issues
by themselves. They might not see the whole picture and allow risks to accumulate.
A free-standing risk manager or team should have the authority to assess and report
risks independently from contract teams or other departments.

Betuweroute: specific risk management department
At the Betuweroute, a specific risk management department is responsible for reporting the risks to the management team. This gives them an independent position
from which to view the project’s progress.
Before 1999 there was no structured approach to risk management within the project.
At this point the decision to install a risk management department within the project
organisation was taken.
Contract managers are often experts in their profession and sometimes have the
tendency to keep the knowledge of possible risks to themselves, partly because the
knowledge might lead to a perception of incompetence on the part of the contract
managers concerned. It is important to deal with this natural response and build a
culture focusing on the open identification and discussion of risks in a blame free
environment. When identification of risks and their consequences are requested from
project team members, they will often find it difficult to be realistic about risks and
their assessment. This makes it essential that those responsible for risk management
have the authority to assess and report risks independently.

Gotthard Base Tunnel: responsibilities for risk management
In the Gotthard Base Tunnel project a specific guideline for risk management is
described in the NCW (Neat Controlling Regulation, Management Handbook) concerning the interfaces between authorities and the project delivery organisation and
contractors.
AlpTransit Gotthard (ATG) is the project delivery organisation responsible for the complete construction of the Gotthard and other ‘Base Tunnels’ through the Zimmerberg
and Ceneri. The duties and responsibilities of ATG in respect of risk management are
to develop and control the strategic and operational management of risk; to prepare
a bi-annual progress report, and to update the overall plan. At the Gotthard Base
Tunnel, the risk department works as an internal consultant for the project delivery
organisation with responsibility for the production of risk reports. When a risk with
an extensive impact is identified, the project delivery organisation is legally obliged
to report this immediately to the Federal Office for Transport.
The Swiss Federal Office for Transport (Bundesamt für Verkehr, BAV), as the principal,
has duties and responsibilities to manage overall risks, specify risks on the level of
authorities and to exchange information with the project delivery organisation on a biannual basis. The bases for risk management analysis are the objectives and requirements, the work breakdown structure and the agreements between the Federal Office
and the project organisation.

Nürnberg – Ingolstadt: drawing on experience from other regions
The head office of Deutsche Bahn Projektbau (DB PB), whose branch office in
Nürnberg – as the project delivery organisation for the new high-speed line – developed
a risk management strategy by analysing several former large infrastructure projects.
The DB PB approach was for a proactive examination of opportunities and threats at
large infrastructure projects to be conducted. This proved itself, and could be adopted
for other large projects. However, this process should only be considered for large
infrastructure projects, since it is both extensive and time-consuming. A key success
factor for the evaluation’s achievements was the interdisciplinary team which included
specialists from other regions.

6.6.2 Do not forget to identify opportunities

Focusing on risks can create a demotivating atmosphere for project employees and
can restrict the view on the challenges of future project phases. Risks form only one
element of uncertainty. The other perspective, which as our research shows, is very
often ignored, opportunities. Incorporating opportunities in the risk analyses not only
broadens the perspective on uncertainties, but can also generate new energy in organisations.

See also the Gotthard Base Tunnel example for risk classification (paragraph 6.6.6)
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Øresund Crossing: take a plan B into account
ØSK employed a systematic and proactive approach to risk management. A number
of notable risks, such as the effect on scope and schedule of the Swedish Water
Court process and ruling were assessed and flexibility was built into plans to mitigate
this. Even the delay caused by the unfortunate accidental sinking of one of the tunnel
elements was overcome with a new ‘Plan B’ to speed-up tunnel production capacity.

Nürnberg – Ingolstadt: risk analysis helps estimating project costs
At the time the project started, risk assessmenta was not part of the project planning
phase. With hindsight, this might have been a factor for the imprecise cost estimations which subsequently emerged. An ex post comparative evaluation carried out by
Deutsche Bahn on two other large infrastructure projects showed that estimations
that included risk assessment, more accurately predicted the project costs that actually emerged.

6.6.3 Share risk analyses with contractors and before tendering

It is also sensible to use risk analysis in the tendering and contracting phase of a project, analysing the level of contractor awareness for uncertainties, and comparing bids
on a qualitative basis. This approach reduces the probability of later additional claims
and the risk of contractor failing to deliver when faced with unexpected events.

Lötschberg Base Tunnel: risk analysis in tendering and bid evaluation
The Lötschberg base tunnel organisation applied their risk management policy to tendering and contracting. Before tendering, the project delivery organisation carried out
a risk analysis for each section, based on the project requirements. In tendering, the
contractors were required to carry out their own risk analyses and submit them
together with the bidding documents. In order to do so, they were able to obtain all
necessary data from the project delivery organisation to prepare their material.
Analysis of contractor awareness formed an integral part of the bid evaluation process.

Gotthard Base Tunnel: risk analysis in the tendering phase
In the case of the Gotthard Base Tunnel project, the biggest threats are geological.
Not all rock characteristics of the 57 km tunnel could be explored before tendering.
The project delivery organisation therefore carried out a risk analysis for each section
of construction. The contractors had to carry out their own risk analyses and submit
them together with the bidding documents. They were provided with all necessary
data from the project organisation. Whilst it turned out that the contractors’ risk
analysis did not uncover any additional factors to those exposed by the project organisation’s own risk analysis, it was valuable to have the initial assessment confirmed
and to be able to evaluate contractors’ awareness.

Nürnberg – Ingolstadt: sharing risks opens the way to sharing problems
During the construction of the line, problems occurred as a result of the dissolving
of limestone in water, which created ‘voids’ in the ground through which the line was
to run. The project delivery team set up a special “task force karst” to identify the
risks of, and solutions to, the problems caused by this phenomenon. However the
task force did not include the contractor in the process. A lesson learnt is that if the
contractor had been included, it would have opened the possibility of sharing the
responsibility for solving the problems and increased the pool of expertise available.

6.6.4 Include risks and risk reservations in cost estimations

How do projects handle the use of a risk reservation to cover a risk that was foreseen
did occur? Some NETLIPSE projects would say that the budget had been overrun.
Others would say the project has stayed within budget, with the risk reservation meeting the purpose for which it was intended. Another discussion point emerging from
our consideration of the NETLIPSE project is, whether the project budget should be
presented to principals with, or without, risk reservations.

Nürnberg – Ingolstadt: realistic cost prognosis based on a risk potential assessment
The Nürnberg – Ingolstadt project parent organisation has developed a process for a
realistic cost prognosis for large infrastructure projects based on an assessment of
potential risk. This process has been developed by reviewing the costs of two large
infrastructure projects which had been completed. Previously, the subject of risk had
been approached in a haphazard manner – risk sometimes had not been taken into
account at all, or only when highly significant. Accumulation of small risks was totally
disregarded. The new process uses experiences from former projects to estimate
costs of new projects. With the aid of the Monte Carlo simulation method, best, worst
and realistic scenarios can be calculated.

Øresund Crossing: allocate risks to contracting partners
A key element in the contracting process was the division of risks. The project delivery organisation made sure that all risks that were the responsibility of the client
were clearly described in the invitations to tender. All other risks were allocated to
contractors.

100

Managing Large Infrastructure Projects

Best Practices and Lessons Learnt

101

Nürnberg – Ingolstadt: realistic cost prognosis based on a risk potential assessment
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6.6.5 Use a risk database

It is advisable to set up and use a risk database which can structure and rank risks. A
risk department should register risks from different parts of the project organisation.
Not all NETLIPSE projects had risk databases at the start of the projects but it now
appears that all are convinced that a database is essential for adequate risk management.
Bandwidth
of the
project costs

Project Sections

Unterinntalbahn: risk analysis used for cost estimation
In Austria costs for large infrastructure projects are estimated based on the guidelines
of the Austrian Society for Geomechanics (ÖGG). The ÖGG-Richtlinie clearly incorporated relevant risks into the cost estimation. It therefore complies with the principle
of commercial prudence. In line with this approach the cost forecasts for the
Unterinntalbahn in 2005 made allowances for potential risks.

Gotthard Base Tunnel: risk reservations allocated to a group of projects
In hindsight, it might have been better to present the overall budget including a risk
reservation. However, this would only have been possible if risk reservations had
been allocated to each project within the fund for the ‘New rail link through the Alps’
(the NEAT), as opposed to the provision, based on 15% of the total budget for all the
NEAT projects, which was actually made.

Motorway E18: lesson learnt on explicit risk management
With the E18 project, risks were allocated specifically during the tender phase and
formed part of the service agreement. However, after the contract was signed, explicit
risk allocation was abandoned. The Ministry thought that all the manageable risks
had been allocated to the service provider and therefore an explicit risk database to
manage risks thereafter was not used. Yet, the Ministry still had the responsibility for
some administrative risks, for instance lead pollution in the hunting area, changing
legislation and indexation. An up to date risk database from the start of the realisation phase would have been useful since it would have raised the Ministry’s awareness of the risks and would have provided for a more structured approach. Later on,
the Ministry re evaluated the indexation risk on a more precise basis.

Nürnberg – Ingolstadt: computer supported risk management system
The central unit of DB Projektbau GmbH has developed a computer supported technical risk management system (TRiM). The system is designed to cope with the risks of
costs, planning and changing technologies. It can be used to document and manage
risks during a project. Also it helps to evaluate the ex ante risk of a project by carrying out a risk potential assessment.

West Coast Main Line: risk register
All identified risks in West Coast Main Line
projects are listed in a risk register. In this
register time and cost consequences of the
risks are estimated. Each risk is assigned to
an owner, who has to manage it.
Risk information may be added to the risk
register at any time. The impact of new
risks and uncertainties is assessed and
communicated to the relevant stakeholders.
In the risk register (see extract) identification
forms are used.

N E T WO R K R A I L

RMS Risk identification Proforma

Date

Originator Name

Risk Owner

Project

Phase

Contract

Line Item

Risk

Risk Description

Consequence (impact on safety, time, cost, technical performance if risk does occur)

Probability (%)

Cost Impact (£) plus or minus
Optimistic Most Likely Pessimistic

Programme Impact (hours/days/weeks*)
Optimistic Most Likely Pessimistic

Safequards (what is already in place to mitigate the risk)

Recommendations (what should be done, by whom and when)

*Delete as applicable
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6.6.6 Rank and prioritise risks

6.6.7 Make risk management part of regular management routines

Project management cannot focus on all the risks facing the project – project databases are easily filled. Some NETLIPSE projects have stated that although risk management is a useful tool, it should always be used with discretion and careful priorities
set.
Prioritisation can be done in several ways. A risk value can be calculated by multiplying the probability of occurrence of an event (threat or opportunity) by the impact
of the event on the project objectives, thereby giving a quantitative ranking. Another
way to rank is by using more subjective qualitative methods – expert judgement can
identify the most important risks.

Gotthard Base Tunnel: risk classification
In the risk assessment report the C indicates opportunities (Chancen); the G indicates
threats (Gefahren). Three risk categories are distinguished, with low to high probability of occurrence. The quality focusses are defined by the highly imperilled requirements and the relevant risk factors, which are the five to ten decisive threats and the
three to six decisive opportunities. Based on the rating of the risks, a strategy is
developed. The organisation focuses on those risks which can be influenced through
appropriate measures by the project management. The residual risks are closely
monitored.
RISK
GROUP

TOPIC

RISK POTENTIAL
W=1

W=2

W=3

Sum

C1/G2

Geology/Building soil

656

761

94

1.511

C2/G2

Project changes

134

151

245

530

G3

Amendment s

-

32

40

72

G4

Interfaces

31

61

40

132

G5

Planning permits and appeals

20

69

69

159

C6/G6

Construction/execution

68

255

-50

273

Sum

909

1.329

437

2.676

Rounded values

900

1.400

400

2.700

Lezíria Bridge: use a critical path method to rank risks
The client and project delivery organisation carefully analysed the processes in the
project in order to track critical paths crucial to the project’s success, and the risks to
those elements established. For example, at the beginning of the project the environmental aspects were crucial, whilst during the construction stage, special attention
was given to the risks involved in the technological process. For service commencement all the operational, quality and safety aspects were identified and verified before the decision to proceed was made.
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Risk analysis should not be an abstract tool, but instead should be seen as a mainstream management task. The research has shown that a systematic approach, right
from the start of a project, gives insight into causes and effects of events and allows
for more effective control. Risk management is essentially about steering. Causation
should be reviewed in order to prevent events from happening whilst effects can be
influenced in order to minimize events’ impact. The management promotes risk
management in order to create the necessary ‘risk awareness’ and attitude. However
in order for the approach to succeed, employees have to be assured that open communication about risks will not lead to sanctions. Forthrightness and innovative lateral thinking should be rewarded.

Betuweroute: systematic approach I
At the Betuweroute project the risk management department facilitates decision
making in support of the contract managers and Project Director. The risk control activities form part of the normal project management routines. A general risk analysis is
carried out every month. In addition the risk management department prepares and
supports specific analysis of risks when needed. Sometimes this is done in collaboration with other departments, such as the quality department. In each contract team, a
risk manager (usually the planner) has been appointed. These regional risk managers
provide the list of risks which are recorded on the (central) risk database. The staff
from the central department are responsible for organising risk analysis sessions in
which specific risks are analysed in detail. The central department is also responsible
for aggregating the risks of the regional contract teams in the monthly report of the
top 10 risks. During the weekly contract team meetings, the list of risks and agreed
control actions is discussed and monitored. Changes in the database are then made
by the regional risk managers based on the outcome of these meetings. In the overall
Betuweroute management team meetings the top 10 main risks are discussed and
necessary actions are identified and monitored centrally.

Lisboa – Porto High Speed Line: systematic approach II
In this project, risk management was seen as crucial. It was implemented by a qualified team and supported by proper tools. An attempt was made to identify all the
risks linked to the project, with a detailed risk report being produced for each. The
employees involved in the risk identification process had periodic meetings with the
managers of different areas, in order to inform them of the identified risks. The risks
were analysed in detail and then classified. After that, a manager was allocated for
each risk to act as ‘risk owner’, with the responsibility for its management.
Periodically, the risks were monitored and their priority re-evaluated.
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Lötschberg Base Tunnel: systematic approach III
The Lötschberg Base Tunnel project risk management was implemented at an early
stage. The term ‘risk’ is used in a non-judgemental way and can be seen as a threat
(negative) or an opportunity (positive), depending on the impact on the project objectives. Assessment of ‘risk’ is made at all levels, from the Federal authorities through
to the contractors. The guidelines for the overall risk management concerning the
interface between the Ministry (BAV) and the project delivery organisations were set
out in the NEAT Controlling Weisung (NCW) whilst the approach to the interfaces
between the project delivery organisation and the contractors are defined in the BLS
AT management handbook.

Gotthard Base Tunnel: risk department’s role: Identification or Mitigation?
Initially responsibility flowcharts suggested that the risk department was responsible
for controlling the risks and that the heads of the sections only assisted the risk
department. Flowcharts since 2004 have made clear that the responsibility for risks
lies, where the risk is located, and where it can be controlled. The risk department
itself works as an internal consultant and is responsible for facilitating and reporting
on the process.

Øresund Crossing: use quality control on key temporary work and avoid a blame
culture
During the project’s implementation one of the tunnel elements accidentally sank,
fortunately without causing any injury and the delay to tunnel works was subsequently recovered. From this unfortunate occurrence a number of valuable lessons
were learned, particularly the benefit of a shared approach to the problem, collaborative working and avoidance of a blame culture. The need to place greater emphasis
on quality control for items which are part of temporary staging works, but which are
essential in the construction process also emerged.

The best practices from the NETLIPSE projects focus on the choice for a contracting
model, the process of tendering and the management of existing contracts.
6.7.1 Customise the contracting philosophy to the characteristics of the project
and country

There is no one best way of contracting. Both literature and the NETLIPSE projects
show a variety of models. DBFMO contracts (Design, Build, Finance, Maintain and
Operate) contain incentives for constructors to optimise the design, because subsequent maintenance is their responsibility. Traditional contracts enable the client to
steer and adapt to changing circumstances. Often project organisations have a strong
prior preference for a certain contract type beforehand.
It needs to be remembered that best practice cannot be transferred to another project
on a one-to-one basis. The approach to contracting needs to take the context of the
project, often complex, into account and also fit the national judicial system and culture. It is by understanding the characteristics of the context in which the best practice
worked and the contextual differences in which you are to re-use the approach, that
successful transfer of a best practice can be achieved.

West Coast Main Line: UK debate on public private partnerships in infrastructure
In 2000 there was much debate in the UK government as to the choice of contract
model e.g. Private Finance Initiatives (PFI), and contract duration – with shorter contracts for transport operation (e.g. for 10 years) than for the provision of infrastructure (e.g. for 30 years). This debate has not yet been satisfactorily concluded for
three reasons. First, railway industry interfaces make projects extremely complex –
one piece of infrastructure or engineering cannot be seen as an isolated entity.
Secondly, railway projects are often too large and uncertain when commissioned, for
effective public private partnerships and risk transfer – especially when the precise
condition of an old asset, like the West Coast route was so ill defined. Thirdly, there
are very large risks in railway projects, especially where the line is being upgraded and
still in use for existing services. Since many of these issues cannot be well defined at
the tender stage, ensuring value for money is difficult to achieve.

6.7 Theme 6: Contracting
Introduction

Contracting is a vital aspect of large infrastructure projects. It focuses on the organisation of collaboration. Project delivery organisations agree with private contractors
on cost, quality and delivery of construction projects and strive to minimise costs by
using innovative contracts, such as integrating the Design, Build, Finance and/or
Maintain and/or Operate (DBFMO).
Unfortunately the relationship sometimes becomes distorted, as unforeseen problems
occur. For example, environmental issues may hinder construction, or the interfaces
between contracts may not fit.
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Motorway E18: DBFM contract successful
The E18 motorway project was a DBFM contract. The road was constructed in a thinly
populated area, with a thorough knowledge of environmental risks. The TYO consortium won the tender with the lowest bid, which provided that the sooner the consortium finished the construction, the sooner they would earn gain revenue. As TYO was
the only contracting party, they were not in the position to pass risk or blame delays
onto other parties. TYO worked to a very tight schedule – their planned completion
date was 1,5 years earlier than their fastest competitor. They had analyzed the critical
path and concentrated their efforts on the tunnel construction. Before the contract
was awarded, TYO had already invested in new equipment which enabled them to
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start tunnelling immediately after signing the contract. TYO also optimised other
aspects of construction and maintenance – they had good financial planners and built
up good cooperation with the financing banks. This allowed them to make the most
of available investment methods. Their project delivery organisation was ‘lean and
mean’, and since the specification of the contract was clear and stable, both client
and contractor were satisfied.

and risks, plus the potential for optimisation, for ‘Alliancing’ to be most effective.
One of the key reasons that the Waardse Alliantie succeeded was the care taken in
establishing a common focus for the team, irrespective of whether the individuals
originated from the project delivery organisation or contractor organisation. This was
a vital starting point. Individuals, who could not adapt to the project philosophy, were
transferred back to their parent companies.

HSL-Zuid: DBFM contract caused problems
According to the contracting strategy of the HSL-Zuid, the project was divided into
three separate parts:
• Substructure civil engineering
7 D&C contracts
• Superstructure systems
1 DBFM “infraprovider” contract
(5 years D&B, 25 years FM)
• Transport operation
1 concession for 15 years

West Coast Main Line: alliances problematic because of outside constraints
Alliances can work if there is a clear output definition and little other interference in
the delivery mechanisms. The West Coast Main Line alliances did not have full control
over their projects, because outside constraints affected their planning and costs. Key
among these were the arrangements for possessions of the line to enable work to
take place on a working railway – this was very strongly influenced by train operators
and therefore out of the alliance's control. In addition, there was very weak scope
control by the client / sponsor and therefore the work content and price were increased by the contractors.

In order to be able to tender for the substructure, information had to be given on
what the superstructure contractors would (potentially) demand in the future. The
bids for the substructure contracts were far higher than expected and in an effort to
reduce their bids the government then took responsibility for many of the risks
previously allocated to potential contractors. During the project many risks foreseen
actually occurred, and the relationship between client and constructors was damaged.

Betuweroute: Waardse Alliantie (alliance) contract was highly successful
The Betuweroute project applied a public private partnership to the substructure on
the Sliedrecht – Gorinchem section of works, called the ‘Waardse Alliantie’. Building
the substructure in this region was highly uncertain because of the high water table.
For this contract the project delivery organisation and constructor shared the risks,
setting up a mutual financed fund to cover any costs arising from occurrence of identified risks. Whatever funds were left after the project completion, were to be shared
on a 50/50 basis. It was a big success: no legal issues occurred, the work was finished
ahead of schedule and cost optimisation was established. For the alliance separate
organisation was set up which operated separately from the overall Betuweroute
project organisation. This organisation contained employees that represented both
the contracter as well as the project delivery organisation. Much attention was paid
to team effort and common goals of the organisation. This approach worked very well,
but problems did occur: although construction costs were reduced, maintenance costs
were higher. At this stage it is still unclear whose responsibility this will be.
This alliance approach is an example of best practice but the circumstances and conditions need to be right for it to work. The works need a high degree of complexity
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6.7.2 Consider criteria other than price

When comparing bids, price or planning should not be the only criteria. Quality
should be taken into account as well. It is therefore necessary to organise tenders in
such a way that quality criteria are specified and applied. Use the creativity of contractors.

Motorway A2: quality and appropriateness of trees and shrubs are important
The A2 project encompasses the planting of trees and shrubs to act as natural acoustic screens to attenuate the impact of motorway noise. Because of the large quantities involved, the licensee had to purchase them through a system of open tenders
which resulted in large quantities of plants being provided by foreign suppliers.
Unfortunately the plants were unable to adapt to the Polish climate and needed to
be replaced. With hindsight it would have been better to use the services of local
suppliers who could have supplied plants which were acclimatised to the local climate
and soil conditions. People running local plant nurseries have the best and broadest
knowledge on the local environment but because supplying capacities of local suppliers are limited, the orders would have to be divided into smaller parts. This would
not have been allowed because of the provisions of Public Procurement Law.
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Lisboa – Porto High Speed Line: price and time criteria should not overrule quality
At the beginning of the project, the contracting policy was governed by a time criterion, set by deadlines laid down by the XIX Iberian Summit. Subsequently however,
while not discounting time, tenders required cost to be considered as a main
criterion. In consequence, average contracting costs have decreased. RAVE is aware
that in subsequent phases (detailed design project and construction) the main
requirement has to be the quality of the works.

Motorway E18: allocating risks to the client / sponsor resulted in cheaper financing
The risk allocation was extensively discussed with the bidders during the tender
phase. If a risk was allocated to the State or related to a more secure payment, this
directly resulted in cheaper interest rates for the bidders. In some cases banks
demanded more insurance than the Ministry, so it was cheaper if the Ministry took
this risk. Also the involvement of the European Investment Bank, which provided half
of total loans, lowered the interest rate and reduced the cost.

Nürnberg – Ingolstadt High Speed Line: parent organisation might place too much
emphasis on price
It is the corporate policy of Deutsche Bahn to award contracts centrally through an
internal service agency, with the necessary documentation being prepared by the
Deutsche Bahn project delivery organisation. It is felt that this approach delivers a
higher price transparency. On the other hand there is a belief that the central team
could focus too much on prices and therefore lead to unrealistic assumptions – one
reason why some would prefer to place contract evaluation within the project
management organisation.

Bratislava Ring Road: risks concerned with private financing not attributed
The Japanese bank Exim financed the Lama section of the Bratislava ring road. The
bank believed the Slovak Crown to be a poor currency prospect in comparison to the
Yen. The bank therefore insisted on citing all the figures in the contract in Yen. The
conversion rate was not fixed in the contract, neither were any of the risks associated
with the loan covered. After the signing of the contract the value of the Slovak Crown
increased by approximately thirty percent compared with the Yen. The National
Motorway Company (NDS) and the Ministry of Transport had therefore to cover the
subsequent deficit in funding.

6.7.3 Allocate risk to the party best suited to carrying it

The NETLIPSE research favours identification of risk before tendering and the listing
of the risks concerned in tender documents. Risks should be assigned in such a way
that they are assigned to the party or person who is best able to manage them. It is
not helpful to give responsibilities and risks to parties that can not deal with them –
risks that are forced onto an organisation that can not manage them, will easily lead
to delay and cost overrun. In such circumstances the client/sponsor can pay twice.
Firstly in the contract price and then a second time when it turns out that the contractor is not capable of handling the risk. Understanding of the risks and risk management capabilities of other parties involved will help to prevent the project from delay
and cost overrun. When necessary, it might be useful to split the financial implications
of risks, which cannot be controlled, between the client and the contractor.

West Coast Main Line: attribute risks before tendering
For every project across the programme a risk analysis is executed before it goes out
to tender. Part of the analysis is the assessment as to which party can best manage
the risk: Network Rail or the contractor. Care is taken in handing over risks to contractors, because of the risk premium which will be applied, notwithstanding the impact
the contractor can have on the management of risk. This is the case with possessions,
where the contractor does not bear the planning risk, because the risk premium
is too high. For the benefit of all parties, Network Rail cooperates closely with the
contractors to try to make sure that the works are finished on time (“managing
possessions”).
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Motorway A2: design and construct could cope with legal changes
The Świecko – Nowy Tomyśl section of the motorway runs through hills, which have a
very high amenity value. The design of the section of the motorway took into account
ecological aspects. However Poland’s accession into the European Union and adoption
of EU provisions concerning environmental protection made the planning requirements to be fulfilled in such an area even more stringent. A design and construct
contract worked well in this changing legal environment. The licensee was able to
design ecological solutions and to present a new schedule of works and cost estimate
for the requirements very quickly. It was felt that that no other contract model would
have made it possible to implement wide changes in the design so quickly and with
such flexibly.

Øresund Crossing: managing contract interfaces is a key task for the project
organisation
The division of the works into a number of specific contracts was organised to ensure
that individual contracts were manageable and deliverable via the market, attracting
specialists in each field. The project delivery organisation managed the interfaces
between these contracts, but took the unusual step in the late stages of construction
of proposing an integrated programme to completion. Up to nine contractors worked
across contractual interfaces with the necessary powers to plan and execute this
process. The methods of incentivisation applied enabled the works to be completed
ahead of schedule.

Best Practices and Lessons Learnt

111

6.7.4 Use incentives in the contract

It is advisable to use incentives in the contracts, to achieve the best quality, lowest
costs and timely delivery from contractors. Incentivisation can be in the form of bonuses or of penalties but it is felt that bonuses are more effective. Integrated contracts
can also contain incentivisation – the contractor will not only build the infrastructure,
but also has to maintain and may even operate it. Therefore the contractor has an
incentive to optimise the design, costs and financing from the perspective of wholelife costs.

HSL-Zuid: heavy penalties
Prompt delivery was a leading requirement for the project. Therefore financial incentives were used to stimulate timely delivery. The project delivery organisation imposed
penalties for exceeding delivery dates which could cost the contractor € 300.000 per
day. In hindsight a suitable bonus for timely delivery or a way to recover penalties
imposed would have been more positive stimuli.

Motorway E18: start tender phase with a fixed budget
The Parliament had fixed the budget at € 700 m. which had a significant positive
effect on the tendering process. The mandate of the Ministry restricted amendments
to certain requirements and payment methods. This resulted in sufficient lowering of
final bids to bring them back within the budget. The contract was awarded for € 638
m. with the remainder held as a contingency for possible scope changes. Although
payments will be based on the actual availability and performance of the road the
maximum payable amount is known and can be provided for.

Maaswerken: link work performance to contracts
An innovative way to link contracts is to give the contractor an option for a second
contract section, if the first section is completed well. This can motivate the contractor
to perform well and reduces the contracting workload since both elements can be
dealt with at once.

Unterinntalbahn: share potential savings from alternative construction methods
with the contractor
Contractors were invited to offer alternative construction methods to those set out in
the technical specifications. Any savings potential arising from alternative methods
can be shared between the project delivery organisation and the contractor. However,
alternative construction methods must not be allowed to impact on the security level,
the risk distribution or the quality of delivery and this may restrict the opportunity
for savings, especially as the changes have to remain within the framework set by
construction permits.
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Motorway E18: incentives in the service agreement
The E18 has been contracted as an overall service agreement. The incentives in the
contract are large enough to act effectively as between project delivery organisation
and contractor. The principle is simple: no service : no payment. The lengthy maintenance period improves quality by creating a climate of ownership ensuring that the
contractor delivers quality because he benefits by less maintenance effort over the
life of the agreement. Quality control is also executed by technical advisors of the
lending banks, in order to secure the payments in the long run. This “life-cyclemodel” is considered a best practice within the Finnish project.

6.7.5 Equip contract managers with adequate expertise

Being a good commissioner of work requires competence. The project delivery
organisation should have the expertise to judge the performance of the contractor
and to negotiate in the event of disputes arising. Only experts on the subject matter can evaluate contingency claims, for instance on geology or technology and
this expertise must be acquired by whatever means necessary.

HSL-Zuid: do not be afraid to bring in experts to facilitate contract negotiations
When the HSL-Zuid contract caused problems, the project delivery organisation decided to hire superstructure experts. When negotiating with the constructor over extra
costs, the experts could validate claims made in a specific way, beyond the skills
available within the project team.

West Coast Main Line: engineering skills vital for alliance contract
The initial alliance based contracting strategy on the West Coast Main Line did not
work, partly because of the lack of engineering skills in the project delivery organisation. Railtrack was established at privatisation without engineering skills. Despite
being the infrastructure owner and controller, it was not an ‘informed buyer’ – so it
could never validate scope and costs suggested by the contractors in the alliances.
Both parties continually disagreed about the scope of the work packages.

Betuweroute: lawyers on site support contracts from start to close-down
Within the project delivery organisation a specific department was set up to deal with
the legal aspects of contract management. The project delivery organisation tried to
make sure that the same lawyers supported the preparation, tendering, contract
management and closure of each contract. These lawyers needed to work on site
staying closely connected to the building process. Following the whole contracting
process from start to finish gave the lawyers much historical knowledge which was
highly beneficial in the settlement of claims. The project delivery organisation has
changed its personnel less than the contractors, which has also given it an advantage
in this area.
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Motorway E18: specialised consultants with PPP-experience
Specialised expertise is needed to prepare a service agreement. This is especially
true if it is of a new or innovative nature. Decisions on the payment mechanism or
risk allocation are not easy to understand and it is important to obtain coordinated
input from legal, technical and financial advisors. The project delivery organisation
has to be aware though that the specialised knowledge has to be adapted to local
circumstances, to prevent problems of arising from the different expectations of the
parties involved. The Anglo-Saxon contracting model, for example, differs from the
Rheinland model.

Maaswerken: evaluate a contracting process with subscribers and non-subscribers
The evaluation of contracts for the Zandmaas was confusing, because the bid prices
differed significantly. These contracting processes have been reviewed (with both
successful as well as unsuccessful bidders) and with those who did not bid. The
project delivery organisation wanted to know how the price differences between bids
could be explained and why some companies did not subscribe. This will help the
project delivery organisation in future contracting phases.

6.7.6 Cooperation is essential to a good contract

A good relationship between project delivery organisation and contractor is needed
in order to cope with complexity. Contracts in highly complex projects are seldom
perfect. The attitude and competences of the parties involved can make all the difference. Client and contractor need to help each other to work together to solve problems
and this should become part of the everyday working approach.

Øresund Crossing: focussing on trust
Although no “alliance-based” contract was used, the Øresund project delivery organisation favoured a ‘partnering approach’. It positioned itself as a ‘strong client’, having
experience and knowledge. It stimulated contractors to deliver an excellent performance. When problems occurred, the project delivery organisation jumped in to make
a collective effort in solving them, acting without paying too much attention to the
division of responsibilities as described in the contract. Instead it focused on trust.

Motorway E18: facilitate bidders in contacting the right financers
The Ministry arranged for each bidder to visit the European Investment Bank in
Luxembourg twice. The negotiations were important, because the low interest rate
available from the EIB could lower the bids, benefiting both the bidders and the
Ministry.
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Maaswerken: assessment of contracting partner teams in order to stimulate
cooperation
It is important that the project delivery organisation and the teams of the contracting
partner are able to cooperate. In order to stimulate this, the Maaswerken organisation
has arranged for assessments of team member competences to be added to the allowance criteria (although in hindsight it would have fit better in the selection criteria).
All subscribers have been allowed to present seven employees for four team member
profiles. At first, the project employees and the contracting parties showed some
resistance to the idea, but the project delivery organisation organised information
sessions explaining the background. The contracting process was delayed by four
months, but eventually all bidders, and the project delivery organisation itself, participated in the assessment process successfully.

Lezíria Bridge: help the contractor when “his” risk occurs
The viaducts of the bridge are built on piled foundations but it emerged that the technology used for sinking the piles was inappropriate. This made the continuation of
the work using the initial approach impossible. This risk had been foreseen and had
been allocated to the contractor. However in the interests of project delivery the
project delivery organisation assisted the contractor in searching for a solution. After
the solution was found, the contractor employed more resources at the construction
site to reduce delays. Despite the fact that the delay was caused by the contractor,
the project delivery organisation – recognising the great effort that the contractor
had made to reduce the delay, – made no claim for monetary compensation.

Motorway E18: open communication between client / sponsor and service provider
Employees of the ministry’s project delivery organisation work in the contractors
building on site. Communication is open and frequent, with regular joint working
sessions between the project delivery organisation, service provider and contractor.
In these sessions the working plans of the contractor are discussed enabling the site
reports of the project delivery organisation to be based on the contractor’s reports.
Within the informal meeting structure a good working climate can be created, with
open expression of views and concerns.

HSL-Zuid: process for escalation
The experiences with complex arbitrations convinced all parties involved to try to
avoid arbitrations in the future and opt for escalation processes instead. The transport contract for example, has an agreed process for escalation which has been
agreed on for any cases where disputes arise and where the parties are unable to
settle the matter to their mutual satisfaction.
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Unterinntalbahn: relationships to contractors can be built on trust
In the early stages of the project, the relationship between the project delivery
organisation and the contractors was extremely formal and cold. In situations where
the project delivery organisation knew that the contractors had the right to make
additional claims, the approach used was to just wait until the time-limit for reaching
in the claims was exceeded. In the course of improving relationships, this “strategy”
has been revised so that in the event that circumstance giving rise to a legitimate
claim arises, the project delivery organisation liaises with the contractors before the
time-limit is reached.

Maaswerken: help contractors make reasonably good money
A healthy financial climate for the contractor fosters cooperation between parties.
Therefore, a low price is not necessarily the main criterion in the selection process.
The project delivery organisation should also define criteria based on quality. Within
reason, the project delivery organisation should try to create beneficial opportunities
for the contractor. For example, the Zandmaas contracting process had to allow for
many uncertainties – the sand removed sometimes costs more to excavate than it
realises in the marketplace, but equally on other occasions can realise a significant
profit. The project delivery organisation has helped contractors to find places to reuse
the sand; has allowed contractors to take a longer period of time to plan the realisation of the work than would always be required; and has conducted the market
research necessary for contractors to estimate how the sand can be used, before the
contracting process commenced.

6.8 Theme 7: Legal Consents
Introduction

All large infrastructure projects have to deal with national and international laws and
regulations. Safety and environmental issues and stakeholder interests are just some
examples of subjects for which legal consents are necessary. In addition, legislation
might change during the project. Managing legal consents is a challenge for all large
infrastructure projects.
Best practices in the NETLIPSE projects often include combining the management of
legal procedures and stakeholder management. Project organisations are well advised
to map procedures and keep them updated – a task which requires specific expertise.
As legal procedures and tender procedures are closely inter-related, they need to be
carefully coordinated to avoid delays.
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6.8.1 Link legal procedures and stakeholder management

Projects are subject to laws and regulations that provide stakeholders, or other outside parties, with the potential opportunity to obstruct or delay the project. This
potential can be mitigated by effective stakeholder management. Open communication with stakeholders can affect attitudes in a positive way, thereby reducing the
chance of legal delays.

Motorway A4: renewed law speeds up acquisition of estates but leads to protest of
local comities
For the building of the A4 motorway land had to be acquired, and this was the
responsibility of the government Agency for Motorway Construction and Operation
(ABiEA). In some regions the small size of land holdings caused problems. For
example in the Podkarpackie region, for one hectare to be obtained, five separately
defined pieces of land had to be acquired. Plots often did not have a regulated legal
ownership status, because the land had not been properly transferred during previous transactions, or land and mortgage registers had been destroyed during the
war.
These issues used to be governed by an Act On Special Principles of Preparation and
Realisation of Investments for Public Roads. In 2006 this Act was revised. Its validity
was extended to all public roads which made it possible to accelerate land acquisition
for road development. However, it has also led to severe protests in local communities,
with some stakeholders feeling they had been insufficiently involved in the planning
process. In such circumstances, social tensions and protests can be reduced by information campaigns and intensive consultation with affected stakeholders.

Betuweroute: striving for mutual agreements during construction
One of the keys to the successful establishment of legal consents within the
Betuweroute project turned out to be clear and open communications with stakeholders. The approach to the planning and development of the scheme was discussed in
advance with stakeholders and local government, which enabled the legal processes
to run more smoothly. Meetings with local residents and stakeholders took place
early in the process of construction. Concepts were presented and shared by the
project delivery organisation and details then fleshed out later. The project delivery
organisation took great care before overruling the view of local stakeholders and
government – often it was easier and faster to compromise, so as to reach mutual
agreement. Post project responsibilities were also defined and agreed as part of the
negotiation process between project delivery organisation and local authorities.
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Motorway A2 and A4: lesson learnt on the timeliness of damage compensation
At present, compensation procedures for owners losing their land to enable roads to
be built are time-consuming and during this time, prices of local land often increase.
In order to avoid social tension and protest, it is sensible for the government to link
decisions on road location, with the payment of market-based compensation to a
reasonable time-scale.

Gotthard Base Tunnel: procedures in handbook
1
All relevant procedures are mapped and published either in the NEAT Controlling
Weisung (NCW) or in the AlpTransit Gotthard management handbook. Both documents are reviewed on an iterative basis to ensure continuous improvement.
The first legal procedure in this sequence is the plebiscite. It is followed by a preliminary project and then a sectoral plan. Publication and the related permission procedures involve local stakeholders. These consultations can either result directly in the
issue of a construction permit or – and this is more often the case – in further obligations, which will require modification to the detail of the project plan before a construction permit is issued.

Unterinntalbahn: stakeholder management helps shorten the environmental impact
assessment
In only two years between submission and notification, the project delivery organisation managed to carry out one of the shortest environmental impact assessment ever
undertaken for an infrastructure project in Austria. The project team mentioned
the close integration of stakeholders into the process as a key success factor. The
process was also accelerated by the comprehensive supporting documentation that
was handed in by the project delivery organisation.

Maaswerken: prepared for policy changes
The Maaswerken project continually monitors if legislation changes or changes to
relevant regulations can be expected, both from a national or regional standpoint as
well as from the European level. By anticipating these changes, it can be quickly established what the impact on the project will be. By this proactive attitude within the
project, impending decisions can be influenced by discussions with the bodies concerned with their issue.

6.8.2 Map procedures and keep them updated

Legal consents are required at the very beginning of the planning of a project, often
before tendering. Sometimes procedures and regulations can interact, the one influencing the other. Mapping procedures beforehand reduces the chance of surprises. In
addition, because large infrastructure projects have a long execution time, new
national laws or European laws or regulations can be expected to emerge during the
project’s lifetime. These changes can impact the project and may cause delays so it is
important to monitor, and if possible anticipate such changes – ensuring their impact
is properly recorded for purposes of project management and control.

Betuweroute: checklist from parent organisation to identify procedures
All legal procedures for building projects, including the Betuweroute, have been
managed by a department in the ProRail organisation, the project delivery’s parent
organisation. The ‘Route Decision’, a final decision on the planning process of the
track as laid down in a law (‘Tracéwet’), forms the legal foundation for the execution
of the project. It is generally seen as the GO decision in the project Betuweroute and
served as the starting point for the legal procedures. Thereafter all procedures that
applied to the Betuweroute were identified using a checklist containing all possible
procedures. This checklist was developed within ProRail, based on their past experience. The planning of legal consents was tailored to the project, by eliminating
those items on the checklist which were not relevant. The checklist is regularly updated. New procedures are added and obsolete ones are removed by a team of in-house
specialists. Changes are recorded both in the list of procedures and in the project’s
‘case history’. The Betuweroute project has been the first project subject to the
‘Route Decision’ law (Tracéwet) and establishing legal precedent and procedures has
therefore been more complex than is often the case.
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Bratislava Ring Road: clarity of process
The project delivery organisation made a coherent analysis of all the procedures
involved which impacted on the land, routes and local municipalities affected by
the various alternative routes outlined for the project. It was important to keep this
analysis up to date since municipalities and local stakeholders are consulted on a
multiplicity of different route options. If the document is outdated, people may be
consulted unnecessarily.

6.8.3 Ensure legal expertise is available

Mapping procedures; monitoring and anticipating changes; and supporting contract
teams are just some of the responsibilities related to legal consents. Teams within all
NETLIPSE projects studied, mentioned the need to obtain specific legal expertise to
carry out these tasks.

1

Neue Eisenbahn Alpen Transversalen
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HSL-Zuid: administrative legal expertise
Experience within the HSL-Zuid project has demonstrated that the project is not only
a technical project, but one that often is heavily involved in legal action. For example,
because of the nature of much of the consultation associated with the Transport
Contract, its preparation became very legalistic. Knowledge of the background to the
contract, with respect to content as well as to contract form, became very important.
Such work was undertaken within the project’s central administrative legal department, which was consulted in respect of all legal matters arising.

Lisboa – Porto High Speed Line: team to track rules and legislation
The project delivery organisation employs a multidisciplinary team to track, and keep
up to date, information about relevant rules and regulations, and to monitor all new
projects that are in public debate. In this way, the project delivery organisation can
anticipate changes and can also evaluate their potential influence on the development of the HSL project.

Betuweroute: specialists for a specific parts of the track
The specialists working on legal procedures were appointed with specific responsibility for certain parts of the track and were part of the relevant contract teams for a
region. This meant that stakeholders dealt with the same legal specialist for every
procedure in a specific region. This provided continuity and consistency in legal
dealings with stakeholders.

Maaswerken: establish a permit and permissions office as part of the project
organisation
The Maaswerken project had to go through many legal procedures to obtain the more
than 200 permits which were needed. Therefore a separate permit and permissions
office was established within the project, where both the client/sponsor Rijkswaterstaat and provincial authorities were represented.

Nürnberg – Ingolstadt: periodic meetings between Authority and project organisation
From 1994, the newly founded Eisenbahn Bundesambt (EBA, Federal Railway
Authority) became the supervisory and authorising body for the federal railways, with
the result that it took over responsibility for the planning approval procedure. The
applications for planning approval were handled by a “tandem”, consisting of an engineer and a counsellor. Once the EBA took over the responsibilities for the planning
approval procedures, periodic project meetings – so called coordinating meetings –
with the project delivery organisation (project delivery organisation) were held. Since
1997 those meetings took place on a 4- to 8-week basis. The agenda of these meetings was fixed, working out the planning approval procedures. Both parties described the atmosphere to have been constructive, despite the fact of often having different standpoints. The project delivery organisation often made use of the opportunity
to present scheduled changes in the plans at an early stage.

Lezíria Bridge: have a good relationship with authorities
The project delivery organisation is frequently consulted by the road authority in
order to obtain opinions about laws and regulations. The delivery organisation
cooperates in studies that led to the framing of standards and laws and it explores
new solutions. In several areas, the project delivery organisation has obtained early
knowledge of forthcoming changes in rules and regulations since it is a ‘social partner’ in the development of such changes.

Nürnberg – Ingolstadt: not too much detail
The documents for the permission procedures should only offer the minimum amount
level of detail necessary to obtain consent. According to the EBA, the DB Projektbau’s
plans submitted to obtain consents were often more detailed than necessary. A lower
level of detail would have been sufficient and would have avoided the need to submit
new plans in order to gain consent when further minor changes to plans were required. The problem of the higher level of detail submitted is the fact that this often
makes a new application necessary in such cases, even though the change is minimal. The DB Projektbau could have avoided some additional procedures if the plans
had offered only the minimum level of detail required.

6.8.4 Communicate with authorities proactively

Often more than one authority is involved in the assessment of compliance with legislation and with the authorisation of permits. It is beneficial to organise regular meetings with these authorities so that the detail of the application of the process and the
planning processes can be agreed and where necessary the content and processes for
permit appeals can be arranged.
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Lisboa – Porto High Speed Line: environmental impact assessment facilitated
It has been considered a great advantage to have the same Evaluation Commission
throughout the project, since there are many aspects during the environmental
evaluation which are repeated in the different stretches of the project that are being
considered. In this way, the analysis and the decision-making regarding the environmental aspects could be subject to identical criteria. A further suggestion to emerge
is for the environmental authorities to supervise the processes of carrying out
studies required for the assessments.
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Øresund Crossing: synchronise national standards in a cross border project
The legal framework for the crossing was set out in the 1991 treaty between Denmark
and Sweden. The treaty was clearly a necessary first step, vital to the success of the
crossing. This set out the rules for the project but importantly did not seek to change
the basic laws of the two countries affected. Instead, the project delivery organisation
accepted that there would be differences in law, legal systems, standards and the
role of government and sought to plan for and manage these from the outset. A good
example was the Swedish water court, which had a clear locus on environmental
effects. The project delivery organisation was able to plan this and ensure that its
ruling could be accommodated without significant delay to the project.

6.8.5 Coordinate the consents and tenders planning

The planning of consents and the planning of tenders should be coordinated. This can
be done in several ways. The project delivery organisation can arrange all necessary
permits and tender afterwards. Alternatively, the project can be tendered without the
contractor having responsibility for the obtaining of permits.

Motorway E18: procedures and permits approved before tendering
In this case all procedures and permits were approved and legally valid before tendering commenced. The project delivery organisation FINNRA had eliminated its administrative risk before contracting.

Lezíria Bridge: obtaining the environmental approval for final design
The international public tendering took place before the approval of the environmental conformity report (RECAPE) because the project delivery organisation believed
that aspects such as land occupation would not require many changes. But the initial
approval of the RECAPE report was not achieved and another one had to be prepared
and submitted. In the future, it would be good practice to consider whether designbuild contracts should have a clause that mentions the contractor’s responsibility for
obtaining the RECAPE.

Motorway E18: flying squirrels delayed tendering
The E18 project has been delayed by a new EU regulation which related to a population of flying squirrels living in the project area. They are a species included in
Appendix 4A of the EU’s nature directive on species requiring particular protection
which came into effect in mid-planning of the project. Numerous appeals were made
against the construction of the E18 through the habitat of the flying squirrel. Several
exemption orders were necessary before the project legally could start the tender
phase, thus delaying the project by 2-3 years.

6.9 Theme 8: Knowledge and Technology
Introduction

Nürnberg – Ingolstadt: splitting up the planning approval procedure
To cope with the planning approval, the project was divided into 14 ‘planning approval sections’ which together represent the entire line, plus two planning approval
sections for the long distance traction power lines. In this way the workload could be
divided, thus enabling some degree of prioritisation to be applied.

Motorway E18: balancing freedom for bidders with administrative risk
The completion of all administrative processes before starting the tender phase reduced administrative risk but also reduced the degree of freedom for the bidders. The
alignment of the road was more or less fixed and there were few opportunities to
further optimise the design (only logistic challenges). Starting the tender phase earlier would have created more freedom but would have reintroduced administrative
risks.
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New technology

Incorporating new technology in large infrastructure projects could improve quality,
reduce costs or ease the pressure of a tight planning schedule. Governments are often
the early adaptors of new technology. The NETLIPSE projects researched dealt, for
example, with rail infrastructure safety systems, tunnel technical installations, and
with new tunnel boring technology. Applying the new technology is a challenge. The
sections below which relate to best practices concentrate on experiences with the
introduction of new technology in large infrastructure projects and on the way its
application has been managed.
Knowledge management

Although each large infrastructure project is unique and has its own specific context
it is useful to incorporate knowledge from other projects and to share experiences.
The NETLIPSE research shows that the large infrastructure projects studied have a
lot in common. Some projects researched have had a specific ‘knowledge management’ task, given to them by client organisations wanting to gather and use experiences in future projects. Also, within the project itself, knowledge can be exchanged and
secured. It is a challenge to capture and to bring together the knowledge of employees
working in the project, before the project ends and these employees move on to other
projects. Unfortunately, the NETLIPSE research shows that knowledge management
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is often overlooked and undervalued in projects – it has often proved a challenge to
organise knowledge management in an effective and efficient way.
6.9.1 Be careful with experiments

Technological developments always pass through several stages. The development
may start off with an idea. Alternatively, something (e.g. an accident) may happen,
calling for a new approach. The situation stimulates ideas which can be translated
into a concept and a design. A stage of experimenting and testing follows, where after
the technology which has emerged is applied in a pilot project. Eventually, the technology matures and is generally accepted. Some NETLIPSE projects have faced the
challenges of implementing new technology, resulting in cost and time overruns. It is
a challenge to implement new technology which often introduces new risks into the
project.

Øresund Crossing: avoid experiments, stimulate state-of-the art technology
The Øresund project delivery organisation discouraged the use of experimental
technology, instead preferring the use of proven, but state-of-the-art technology.
Contractors were allowed to apply innovations in the design and build contracts.
Indeed a unique tunnel element construction method was used. The method combined proven technologies but in an entirely new way. The project was delivered in
time. The project delivery organisation learned that innovation can succeed, if one is
careful with experiments.

West Coast Main Line: struggling with innovative technology on rail traffic
management
The first plans for the WCML included ‘moving block signalling’ using radio based
signalling which had neither a functional specification nor a delivery plan. If successful this would have been an important innovation in rail traffic management. As time
passed the programme ran into difficulties. Railtrack had not assessed the technical
viability of the technology prior to promising a speed increase to the Government,
and in entering into contractual commitments regarding output with the operator,
Virgin.
Virgin had already ordered a fleet of new tilting trains that could travel at high speed.
Moving block signalling had never been implemented on any line, let alone the
busiest mixed traffic railway in Europe! Estimates of the expected final cost increased
rapidly, as the technology failed to materialise. In the end, Railtrack decided not to
use moving block signalling, but instead opted for another new technology –
European Rail Traffic Management System (ERTMS). At this time (2000), this was also
not yet ready for application in such a testing environment as the West Coast.
However, Railtrack needed ERTMS to meet the Virgin contract specification in regard
to frequencies and speed. Railtrack then spent a large amount of money on research
on ERTMS but by 2002 no usable deliverables had been achieved.
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Network Rail, Railtrack’s successor, and the Strategic Rail Authority then asked the
signalling contractor to deliver the required product for a fixed price, in fixed timescales. The contractor stated that it could not do this and so Network Rail transferred
ERTMS into a separate national development project and decided to stick to proven
technology for the WCML. With hindsight, this tardy decision caused over 3 years
delay and hundreds of millions of Euros to be spent without deliverables being secured.

Lezíria Bridge: testing the new toll system extensively
The parent organisation’s stated policy is that it usually applies well known technology or builds in system duplication to ensure delivery of results. The Lezíria Bridge
however incorporated a new toll collecting system. The system was tested in several
ways. After testing in a laboratory, it was tested with an internal toll on a test track;
before finally being tested in a service toll with a control system to obtain double
data. After completion of these testing routines it was installed on the bridge. Even
so, some technologies that have been exhaustingly tested in a laboratory and in situ
still do not turn out well when applied to real situations.

Gotthard Base Tunnel: a small country needs mature technologies
The Gotthard Base Tunnel project is in all dimensions unique for a small country like
Switzerland. In order to avoid unnecessary risks, the project policy is that work
should predominantly be carried out with fully matured and proven technologies.
New technologies have only been applied when extraordinary circumstances have
demanded it. For example, the extremely high pressure of the strata in the Tavetscher
Sub-Massif demanded a new approach towards reinforcements. For this special case
flexible steel arches were developed as an initial support.
Another innovation derived from the necessity to deal with large amounts of broken
rock from the excavation. At the time, when the construction work at the Gotthard
Base Tunnel began, the state of the art technology being used did not allow the use
of the sharp-edged crushed stone from the tunnel boring machine excavations as a
concrete aggregate. After numerous experiments, ATG could provide evidence that
this crushed stone was able to serve as a concrete aggregate for high-class concreting
and only then was the material used.

Nürnberg – Ingolstadt: use only approved technology
It is Deutsche Bahn’s policy not to use any new technology until it has been approved
by the public-law supervisory body, the EBA. The EBA’s approval confirms that it has
no doubts about aspects that might be relevant for safety and that the new model is
technically feasible. After an in-depth examination, the EBA will grant an initial approval (usually for five years) for tests in service conditions. Deutsche Bahn then issues
a ‘user declaration’, stating that the new model is to be used in one specifically
named location as a trial section.
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6.9.2 If new technology is applied, organise the management of innovation

Implementing new technology in a large infrastructure project requires an intensive
management approach. Often, application of new technologies forms part of contracts with private parties. When the uncertainties of technological application lead
to problems, the parties involved have a tendency to blame each other, which might
result in project delay – and certainly damages relationships. NETLIPSE best practices
show that the application of new technologies can best be managed as separate innovation projects, but with clear and close linkages if the main project is dependent on
the technology for success. This means that the parties involved should allow ample
time for development and should collaborate closely. They should study the applicability of the technology and arrange a process to deal with uncertainties.

HSL-Zuid: multiple innovations make project control very difficult
Connecting the substructure to the superstructure was difficult due to the fact that
the functional specifications within the separate contracts contained insufficient tolerances to deal with any innovations. The standards described at the time of contracting
were not adequate for the new high speed line and both ProRail and the contractors
were not used to working within the very small tolerances involved. In addition, the
technical and organisational innovations that were part of the HSL-Zuid project not
only increased the complexity within the project but also increased its risk profile.

Lezíria Bridge: use redundant systems
On important issues the project delivery organisation duplicated systems to ensure
the delivery of results. For example, the bridge monitoring system has current instrumentation, such as the vibrating wire sensors, associated with fibre-optic sensors,
keeping the structures under observation and having double reliable data in real time.

West Coast Main Line: joint management, irrespective of contract to solve
innovation problems
Alstom, Virgin and Network Rail organised a joint management group to resolve
implementation issues for the new trains on the West Coast Main Line. Network Rail
was the project delivery organisation, Virgin the operator and Alstom the supplier of
trains and train systems. Their joint challenge was to put the high speed trains into
operation, reliably and safely on a very busy operational line which deals with up to
26 trains an hour each way on the 4-track sections. The joint approach included collaboration on work associated with high speed train control systems. In the ‘Pendolino
Into Traffic’ project meetings, the parties met every week at a senior level, along with
the client/sponsor. They succeeded in solving all the problems by adopting the most
suitable solution, without relying on a strict interpretation of the roles and responsibilities set out in the contract. This approach differed markedly from the 1998 – 2001
Railrack era: Railtrack did not contribute much to train acceptance as contractually it
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wanted to be in a position where it could blame train supply for delay rather than
acknowledge that the infrastructure was delayed and undeliverable. Fault lay on all
sides, hence the acceptance of the need to move forward together, once this was
recognised.

HSL-Zuid and Betuweroute: applying new technologies requires management of
innovation
The HSL-Zuid and the Betuweroute projects in the Netherlands were constructed
around the same time as the West Coast Main Line. At the turn of the century, public
and private parties still had confidence in ERTMS. The new technology was not seen
as a potential threat to the project. However, as system implementation neared, many
problems occurred and serious delays occurred to the opening of both lines to full
traffic. In the Netherlands it was concluded that future projects should approach the
application of new technology as an innovation project. These should incorporate
provision for a buffer of resources to deal with unforeseen events and problems, and
should not be coupled to vital outputs.

6.9.3 Organise expertise and knowledge exchange within the project organisation

Based on our studies it is recommended that state of the art experience should be
drawn on to assess technology strategies. The technology, and the expertise to assess
it, can result in higher costs but also in increased benefits. It is also sensible to organise knowledge management within the project organisation.

Lisboa – Porto High Speed Line: expertise hired on alignment optimisation
The project delivery organisation hired consultants with expertise in alignment optimisation, utilising software tools and a database. This enabled the calculation of an
optimised layout to move forward very quickly, taking into account the topography;
the restrictions (e.g. protection of sensitive social, environmental and cultural heritage areas); and the railway parameters (e.g. maximum design capabilities and
sustained grades, formation widths and minimum radii of curvature for horizontal
and vertical curves). The database used included costs, restrictions and travel times,
among others elements. This approach enabled a reduction of around 50% of the
costs associated with the modernisation of the Northern Line. At the same time it
reduced investments in the part of the alignments near stations where stops were
planned. At such locations it is not necessary to provide the expensive infrastructure
that is necessary to ensure a speed of 250 kilometres per hour.
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Betuweroute: department for knowledge management
The ‘stand-alone’ position of the project delivery organisation did not facilitate the
exchange of learning experiences with its parent organisation, ProRail. This led the
project delivery organisation to set up a project to facilitate knowledge management.
This department organised knowledge conferences, published articles and books on
specific themes such as ‘Boring in Soft Soil’, the ‘Waardse Alliance’, ‘Quality
Management’ and an ‘Overview of Lessons Learnt’. In addition a special website
www.kennis.betuweroute.nl was set up containing all major reference documents
and the project’s quality system (including the project plan, procedures and formats).
The project and website will continue after the Betuweroute project has finished as
ProRail and Rijkswaterstaat have signed an agreement sponsoring the knowledge
management effort for a further 3 years, focusing on expanding a knowledge network
to which other projects, such as HSL-Zuid can join.

Gotthard Base Tunnel: internal knowledge management
For internal knowledge management the project delivery organisation has relied on
well-known approaches like data management. On a construction project as large as
the new Gotthard Rail Link, which has such long planning and construction phases,
care must be taken that everyone works with the same planning data and always
knows the up-to-date status of the project. Also, when the project is complete, the
future owner and operator of the tunnel must be given thorough documentation of
the construction. At AlpTransit Gotthard Ltd this information is created, managed and
exchanged among people involved in the project in digital form. Essential paper plans
needed on the construction site are produced from this data. The processes
of data management and the documentation are defined both in the NCW and the
project organisation’s management handbook. Reviews and audits by internal and
external expert groups like the specialist department “Technical Monitoring Team
Alptransit” and the Swiss Federal Audit Office have also served the processes of
knowledge management.

6.9.4 Connect with other organisations

Knowledge exchange can take place within and between parties directly involved in
the project. However, it can also take place with organisations which are not involved
directly, for example, with scientific networks and knowledge institutions.

Lezíria Bridge: involving researchers of universities and international companies
The parent organisation BAE signed agreements with universities and international
companies. About 60 researchers are working for BAE on projects embracing the fields
of environment, structural design, traffic control, safety and communications, etc.

Lisboa – Porto High Speed Line: cooperation protocols with several institutions
Whilst the project delivery organisation has promoted and sponsored several workshops with international experts in this area it has focused its research, development
and knowledge dissemination on Portuguese resources. It has established cooperation
protocols with several institutions. The main one is the Faculty of Engineering of
Porto University which has carried out several Masters and PhD theses. Other institutions involved are the Higher Technical Institute, the Lisboa Faculty of Engineering,
the Minho University and the National Laboratory for Civil Engineering.

Gotthard Base Tunnel: external knowledge management
The project delivery organisation uses various channels for external knowledge
management. It participates frequently in coordination meetings with the project
delivery organisation of the Lötschberg Base Tunnel; lectures at universities; and at
international congresses. The project delivery organisation is a member of the Swiss
Tunnelling Society and one of the hosts of the annual Swiss Tunnel Congress. Whilst
the project members agree that the Neat Controlling Weisung (NCW) could easily be
applied to other projects it has not so far been published on an official level.

Øresund Crossing: benefited from the Great Belt project
The project delivery organisation for the Øresund Crossing benefited from another
similar project. The Great Belt Fixed Link project comprised three separate water
crossings; two bridges and one tunnel. A great deal of the knowledge and experience
gained on this project was transferred to the Øresund Crossing, for example by
employing the same people. This has put the project delivery organisation at the forefront of research and developments in concrete technology. This technology improved
the Øresund solution and decreased risks. There is current similar knowledge transfer
into the Femern Bælt project.

Lisboa – Porto High Speed Line: knowledge transfer by smart tendering
In the contracts undertaken so far, one of the requirements imposed by RAVE to
bidders was to provide a team of personnel of proven competence and experience in
the railway design area. This condition obliged the Portuguese companies involved
to established consortia with foreign companies, who already possessed significant
know-how in the field of high speed railway design, thereby ensuring knowledge
transfer.
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Personal Perspective

7. Maturity of Projects – The Infra Maturity Tool

7.1 Background and Purpose

Personal Perspective from a
Knowledge Team member

The European Commission (EC), member states and other countries invest heavily in
infrastructure, with the Trans European Transport Networks (TEN-T) as a directive.
This has resulted in a significant number of large infrastructure projects being deployed. In order to be able to adequately fund (new) road, rail or waterways projects, the
EC needs insight into the likely success of the project to be funded in terms of finance,
planning and scope. As mentioned in chapter 1, large infrastructure projects are often
characterised by (unforeseen) time delays and cost overruns. This has led to ineffective use of EC funds. The EC needs to improve its insight into the feasibility and
execution of these projects in order to be able to improve their funding capability.

Working as a researcher in a local knowledge team has been a unique experience in every sense.
First of all you get the opportunity to learn many things about construction technologies and
the special procedures of large infrastructure projects. One of the biggest challenges always
was to find the appropriate approach towards the different cultures and the different characters
within the international project organisations. But not only have the different cultures of the
investigated case studies been a challenge – also working in an international research project
together with a large number of partners of different nationalities challenges you every day.

Realising the openness and the will for cooperation within the participating case studies was
one of the biggest incentives for this endeavour. Yet, while on the one side there were those
who were anxious to share their knowledge and to learn from other projects in return, sometimes
it took seeming endless conversations to convince interview partners of the benefits such a

To judge the feasibility of a Large Infrastructure Project (LIP), there are sufficient traffic forecasting and economic models (cost benefit analysis), but the possibilities for
evaluating the management and organisation of projects are limited. To fill this gap,
the NETLIPSE team has proposed the development of an Infra Maturity Tool. The
ultimate goal of this tool is to allow national and regional governments and the EC
to develop and resource LIPs more effectively. In addition, organisations such as the
European Investment Bank and World Bank could also benefit from the tool for the
same reasons. Ultimately we would like to see use of the Infra Maturity Tool become
mandatory as part of the pre-start study phase, and as part of monitoring during project execution. Project investments could be more effective and transport policies
could have a greater chance of successful execution. Whilst a 100% success guarantee
cannot be given, with the proper use of the Infra Maturity Tool, the chance of cost
overruns and time delays will diminish because timely insight can be given into their
occurrence as well as insight into the reasons behind the occurrence.

project like NETLIPSE contains.

Personally, NETLIPSE broadens your horizon by giving you a deep insight into a large number
of infrastructure projects, you normally could not participate in within one working life – not to
mention the inimitable possibility for expanding your personal and professional network.

Frank Wadenpohl, Dipl.-Ing.
Scientific Assistant, Institute for Construction Engineering and Management ETH Zürich,
Switzerland
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The above-mentioned functionalities deal with a ‘measurement’ of the project organisation before, during and after execution in a uniform manner. All information collected could also benefit the target groups in different ways. In terms of knowledge
management, future benchmarks can be established to compare projects on specific
themes and share information on the corresponding results. Project organisations can
also use the tool to ‘improve’ their own organisation. The Infra Maturity Tool is set
up as a quality model that can deliver input for designing project organisation and
processes during the execution phases of the project. Figure 7.1 shows the functionalities of the Infra Maturity Tool. As shown in the figure, the Infra Maturity Tool can
be used from an early project phase to judge the feasibility of a project; as a monitoring

The Infra Maturity Tool
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Improvement

tool during the successive phases of execution, towards the delivery of the project and
the start of operation; and in ex post evaluation.

Quality Improvement Project(s)

Measurement

Project Start

Ex Ante
Evaluation

Finish

Monitoring

Ex Post
Evaluation

Benchmark

EFQM Excellence Model and related models

The EFQM Excellence Model was introduced in 1988 as the framework for assessing
organisations for the European Quality Award. According to the EFQM, “it is now
the most widely used organisational framework in Europe and it has become the basis
for the majority of national and regional Quality Awards.”
The use of the EFQM Excellence Model is interesting, because it resembles the elements
of the Infra Maturity Tool in several ways:
• as a tool for self-assessment;
• as a way to benchmark with other organisations;
• as a guide to identify areas for improvement;
• as the basis for a common vocabulary and a way of thinking;
• as a structure for the organisation’s management system.
Of particular interest in the EFQM Model is that it distinguishes ‘Enablers’ and
‘Results’. The EFQM describes these as follows: The ‘Enabler’ criteria cover what an
organisation does. The ‘Results’ criteria cover what an organisation achieves.
‘Results’ are caused by ‘Enablers’ and ‘Enablers’ are improved using feedback from
‘Results’.

figure 7.1 Functions Infra Maturity Tool

E N A B LE R S

The NETLIPSE project focusses on disseminating best practices and lessons learnt on
the management and organisation of LIPs as dissemination being one of the core themes
of the European Commission’s Sixth Framework Programme. A separate deliverable
was proposed in the form of a report exploring the attainability of the Infra Maturity
Tool. In design terms the NETLIPSE project would deliver, based on its research, a
programme of requirements for the content (Section 7.3) and for the use of the Infra
Maturity Tool (IMT) (Section 7.4). The organisation for the development and administration of the tool was also explored (Section 7.4). Inspiration for this section came
from studying other comparable Management models (Section 7.2).
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7.2 IMT in respect to other management models

The idea of a measuring and improving tool is not new, but is based on the basic principles of continual improvement from Quality Management theory. A whole range of
models has been developed. The NETLIPSE team has studied some of the most well
known and widely used models. These models are more general than the proposed
IMT, which has been specifically designed for LIPs. By focussing solely on these projects, we expect the IMT to be of more value to LIPs and users of the model.
When comparing the Infra Maturity Tool, two management models seem to have the
most similarities2:
• EFQM Excellence Model (and related models);
• Prince2.

R E S U LTS

Processes

Customer
Results

Key
Performance
Results

Society
Results

I N N OVAT I O N A N D LE A R N I N G
figure 7.2 EFQM Excellence Model

2

Although the ISO-norms also contain similarities, the norms are less sophisticated for our purposes. The PMBok (Project
Management Body of Knowledge), published by the American Project Management Institute is also far less sophisticated than the British Prince2 (Projects in Controlled Environments) project management methodology. The Balanced
Scorecard is an interesting strategic planning and management system that enables organisations to clarify their vision
and strategy and translate them into action, but EFQM is more comparable with the proposed IMT.
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In The Netherlands the EFQM Model was translated into a Dutch version (INKmodel) in 1991. In contrast to the EFQM Model, the INK-model introduced five
organisational phases for maturity (level 5 being the highest possible level: an excellent organisation).
The EFQM Excellence Model was also modified to make it fit project organisations.
In 1999 Eddy Westerveld developed the ‘Project Excellence Model’ [Westerveld,
1999]. Westerveld also uses the five project types in his model, but disregards the normative idea that level 5 is always the best possible level. Instead the characteristics
and context of the project determine which project type fits best. The basic use of the
Project Excellence Model is for measuring and improving project organisations.
In Germany, another model with the same name ‘Project Excellence Model’ was
introduced, administrated by the International Project Management Association
(IPMA). We will call this model PEM-IPMA. The PEM-IPMA model is mostly used
for assessing project organisations that are nominated for the yearly Project
Management and Project Excellence awards and certifications of project managers.
International teams assess the projects with the help of the model, and also use their
own expert judgement.

P RO J E C T E XC E LLE N C E ( 1 0 0 0 P O I N TS )

P RO J E C T M A N A G E M E N T ( 5 0 0 P O I N TS )

Customer Results
(180)

Leadership (80)
Project
Objectives
(140)

People (70)

Resources (70)

PROJECT R E SU LTS (500 POI NTS)

Processes
(140)

People Results (80)

Results of other
Parties involved (60)

Key
Performance
and
Project
Results
(180)

Prince2

Prince2 – PRojects IN Controlled Environments – is a British project management
method, developed in 1989 as Prince – specifically for the ICT market, and improved
as ‘Prince2’ in 1996 – a more general model, based on best practise. It is processbased, provides an overall approach and presents detailed models for use. An eye catching difference with traditional systems management is the business case. Prince2 is
more prescriptive than EFQM. EFQM describes ‘what’, but Prince2 recommends
‘how’. Prince2 focuses on decomposition: dividing the project into manageable and
controllable stages. In NETLIPSE we have also found that decomposition is an
important tool, but it can be challenging in terms of relationships. While decomposing, important relationships are lost, for which interface management is not always
the solution. Our studies have also highlighted the fact that environments can not
always be ‘controlled’.
Of particular interest for the development of the IMT, is the organisational structure
of the management of the Prince2 model itself. Prince2 is a ‘de facto standard’ that
can be improved. Improvements can be submitted and a board decides on improvements of the model.
Both IPMA and Prince2 allow for the certification of project managers. IPMA has
introduced four levels of certification, varying from project management associate
(Level D) to project director (Level A). Prince2 has a “Foundation” level for project
employees, who have not necessarily become project managers and “Practitioner” for
project managers.

7.3 Basic Elements of the Infra Maturity Tool

From the main findings in Chapter 4 and the Best Practises and Lessons Learnt from
Chapter 6, we derived seven basic elements of the Infra Maturity Tool that are essential in determining the project’s maturity.

Context

I N N OVAT I O N A N D LE A R N I N G

figure 7.3 IPMA Project Excellence Model

Enablers
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Results

1. The relationship between
context – enablers – results
The EFQM Excellence Model and the two
Project Excellence Models use ‘enablers’ and
‘results’. In NETLIPSE we experienced the
importance of the context in comparing best
practises and lessons learnt and formulating
the main findings. The Infra Maturity Tool
should add elements that characterise the
context.
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2. The level of control and interaction
Key success factor in the organisation and
management of LIPs is a dual focus: control,
the dominant focus of Prince2, and interaction which we add from the NETLIPSE
research to represent flexibility and openness and ability to adapt. The IMT should
reflect the tension between these two
extremes.

5. Model and Expert Judgement
Measurement within the Infra Maturity Tool
will be based on desk research and interviews where standard formats will be available. There is sufficient room for expert judgement, especially on matters relating to the
context and other soft factors. Expert judgement through discussions in the assessment
team is important especially in considering
the relationship between context, enablers
and results.

3. The level of shared perceptions
What is an infrastructure project?
Is it :
• A physical project that needs to be executed according to requirements of finance,
time and scope?
• A means to satisfy stakeholders (sponsor,
team members etc.)?
• A way to improve a transport link?
• A contribution to economic and social
sustainable growth?
• Or a combination of all these and other
factors?
The IMT should not only focus on the project
in its physical context but also on a broader
scope, dependent on its specific need.

6. Levels of maturity
The Infra Maturity Tool ‘measures’ the maturity of the organisation and management of
the project. This means that specific levels of
maturity will be developed and defined. For
instance, the starting level focuses on the
internal and hard factors and the highest
level has a fine balance in control and interaction and in hard and soft factors. These
levels could be used in evaluations and benchmarks (measurement), but also to give guidelines to improve a project organisation

8 TH E M E S:

Soft Factors

Hard Factors
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4. The relationship between hard factors
and soft factors
Hard and soft factors are part of the IMT:
• the ‘enablers’: hard factors are resource
planning, work break down, legal consents;
softer elements are HRM, leadership and
team work;
• the ‘results’: important hard factors are
finance, time, scope. The level of mutual
appreciation of stakeholders and the project team are soft factors;
• the ‘context’: the legislation is an important
hard factor, culture an important soft factor.

1

2

3

4

5

6

7

8

7. Eight themes are incorporated
Eight themes characterise LIPs and these
turned out to be a good basis for describing
and analysing case studies. They are therefore included in the IMT:
Theme 1: Objectives and scope
Theme 2: Stakeholders
Theme 3: Financial Management
Theme 4: Organisation and management
processes
Theme 5: Risks (threats and opportunities)
Theme 6: Contracting
Theme 7: Legal consents
Theme 8: Knowledge and technology
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7.4 Development of the IMT and Recommendations for New Research

8. NETLIPSE in the future

The IMT will be designed for use for experienced experts in the field of management
and organisation of infrastructure projects. For these experts it must be an easy to use
and efficient tool. The outcome should be communicated easily and clearly and should
be understandable for the client, as the European Commission, banks, national and
regional governments and project organisations. As discussed earlier, expert judgement is an essential element of the tool.
For the ‘improvement’ side of the IMT, as is the case with the PEM-IPMA and EFQM
models, the IMT can be used as a guide to identify areas for improvement within the
project organisation and within the eight themes previously mentioned. It should
provide a basis for the project organisation’s management system, facilitating the
development of a common vocabulary and a way of thinking.
A good basis for the development of the Infra Maturity Tool has already been provided through the development of the NETLIPSE Knowledge Protocol and the research
of 15 projects. The discussions arising from research within the NETLIPSE teams,
comprising of project sponsors, academics, project managers and other specialists,
proved very useful and provided the basic elements of the IMT discussed in Section
7.3. We feel that the basic elements of the Infra Maturity Tool are definitely suitable
for further development. In addition, we feel the method of assessment within the
IMT can also be further developed, by benefiting from the experiences of the two
Project Excellence Models referred to above.
We conclude that the development of an IMT is both desirable and achievable because:
• The EU and other organisations need a monitoring tool for more effective
deployment of LIPs;
• Project organisations need to improve their performance and to benefit from the
learning experiences of others;
• The feasibility of the IMT has been discussed with various experts from different
backgrounds and felt to be beneficial.
A possible approach to the development of the IMT could be to write a business
plan, so as to:
1 form a project team and identify an internal client;
2 organise a final discussion on the goal and use of the IMT with possible (external) clients;
3 develop the structure of the IMT, including instructions for use;
4 organise discussions about its structure and use with experts;
5 in light of those discussions, finalise the structure in a users manual or guideline;
6 test the tool and manual; adapting them where necessary;
7 deliver the tool.
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To develop the IMT, a ‘Not for Profit’ Foundation should be established with specialists and project managers working together. Particularly important is the contact
with potential clients during the development of the IMT, for example the European
Commission, national and regional bodies and financial institutions.

Internal
Client
Potential
Clients
Project Team
IMT
figure 8.1 Organisation Structure Developing Phase IMT

The Foundation will periodically improve the model, in line with good practice in
Quality Management. Whilst anyone can submit suggestions for improvements, these
also can be derived from evaluations of the model itself.
The initial Foundation research should focus on the development and the use of the IMT.
For use within the IMT, the Foundation should set up a training programme for certified assessors which should be focussed on:
• objectivity in assessing projects;
• independence;
• ability to listen and to communicate effectively (verbally as well as in writing);
• the ability to consider the project in its context;
• affinity with infrastructure projects;
• for lead assessors: assessment experience.
The NETLIPSE Foundation will not only focus on developing the IMT, but will actively support the knowledge network that has been initiated in the NETLIPSE project.
The Foundation will do this through the dissemination of experiences and knowledge
on the management and organisation of LIPs in various forms, such as network meetings, studies and site visits. In addition, other possibilities for developing and improving the high level quality network of specialists, will be started up. The NETLIPSE
Foundation will carry on with the NETLIPSE principle to improve the management
and organisation of LIPs by sharing experiences and learning from others.
NETLIPSE in the future
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Appendix A: NETLIPSE Organisational Structure

2.Tasks and responsibilities of organisations involved

2.1 Executive Board
1. The NETLIPSE Organisation

Several organisations and boards were involved in the NETLIPSE
project.
Executive Board

CONSORTIUM PARTNERS
ATO = AT Osborne BV (NL)
DfT
= Department for Transport (UK)
ETHZ = Swiss Federal Institute of Technology Zürich (CH)
EUR = Erasmus University Rotterdam (NL)
IBDiM = Road and Bridge Research Institute (PL)
KPC = KPC GmbH (CH)
LNEC = National Laboratory for Civil Engineering (PT)
V&W = Ministry of Transport (NL)

ATO
DfT
ETHZ
EUR
IBDiM
KPC
LNEC
V&W

Technical
Verification
Board
Aalborg
University

Project Management
AT Osborne BV (ATO, NL)
Ministry of Transport (V&W, NL)

ATO
DfT
ETHZ
Knowledge Team 2
Alps

Knowledge Team 5
General
ATO
EUR

Knowledge Team 4
South Europe

- Gotthard Base Tunnel
- Lötschberg Base Tunnel
- Nürnberg-Ingolstadt
- Unterinntalbahn

- Lezíria Bridge
- Lisboa-Porto High
Speed Line
LNEC

ETHZ

EUR
IBDiM
LNEC
University
Kassel

Advisory Board
DB Projektbau
GmbH
Germany
Ministry of
Transport
Italy
Ministry of
Transport
Poland

- Betuweroute
- HSL-Zuid
- Maaswerken
- Motorway E18
- Øresund Crossing
- West Coast Main Line

The Executive Board is the ‘internal’ client for the project and has the following
tasks:
• approves the final version of documents and initiatives of the Knowledge Teams;
• approves the intermediate and final results as agreed;
• supervises the execution of activities by the consortium, according to the
contract with the EU;
• acts timely in case of differences, opportunities and unacceptable increase of
risks;
• instructs the project manager;
• approves financial matters in relation to scope.

2.2 Advisory Board

ProRail
The Netherlands
Swiss Federal
Office of
Transport

University Kassel
Knowledge Team 1
North & West Europe

Members of the Executive Board are:
• Ministry of Transport (NL): Ir. Leendert Bouter (Chairman);
• AT Osborne (NL): Ir.drs. Marcel Hertogh;
• DfT Rail projects (UK): Stuart Baker;
• Erasmus University Rotterdam (NL): Prof.Dr.Ing. Geert Teisman;
• KPC (CH): Ing. Han Kok;
• National Laboratory for Civil Engineering (PT): António Lemonde de Macedo;
• Road and Bridge Research Institute (PL): Prof. Leszek Rafalski;
• Swiss Federal Institute of Technology Zürich (CH): Prof.Dr. Hans-Rudolf
Schalcher.

Knowledge Team 3
Central & East Europe
- Bratislava Ring Road
- Motorway A2
- Motorway A4
IBDiM

Members of the Advisory Board are:
• DB Projektbau GmbH (D): Mr. Andreas Wegerif;
• The Swiss Federal Office of Transport, BAV (CH): Peter Testoni (†),
Assistant Director and Head of the Construction Division;
• Ministry of Transport (PL): Ludomir Szubert, Director of General
Directorate for National Roads and Motorways;
• ProRail (NL): Ir. Patrick Buck, Project Manager Betuweroute (1997 – 2007),
now Director of ProRail Infraprojects;
• Ministry of Transport (IT): Saverio Palchetti, Head of the Structure of
Mission for the Lyon – Turin new railway link.

DfT
ATO
DfT
EUR
V&W
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figure A1
NETLIPSE Organisation

The Advisory Board advises the Executive Board about knowledge capturing and
dissemination. The partners in the Advisory Board have interest in this knowledge
dissemination, but do not execute the work themselves, which is done by the consortium partners.
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The members of the Advisory Board disseminate the knowledge in their own organisations and can contact other target groups.

2.3 Technical Verification Board

Members of the Technical Verification Board are:
• ETH Zürich (CH): Prof.Dr. Hans-Rudolf Schalcher (Chairman);
• Aalborg University (DK) and TU Delft (NL): Prof. Bent Flyvbjerg;
• AT Osborne (NL): Drs. Eddy Westerveld;
• Department for Transport (UK): Stuart Baker;
• Erasmus University Rotterdam (NL): Prof.Dr.Ing. Geert Teisman;
• National Laboratory for Civil Engineering (PT): António Lemonde de Macedo;
• Road and Bridge Research Institute (PL): Prof. Leszek Rafalski;
• University Kassel (D): Prof. Dr.-Ing.Konrad Spang.
The Technical Verification Board is responsible for maintaining the scientific level of
the project and as such:
• provides the Knowledge Teams with state of the art knowledge;
• gives scientific feedback during the project during all stages;
• reviews the intermediate and final results;
• validates the intermediate and final results;
• provides (unsolicited) advice.

2.4 Project Management

Members of the Project Management Team are:
• AT Osborne (NL): Ir. Drs. Marcel Hertogh (Project Manager);
• AT Osborne (NL): Drs. Pau Lian Staal-Ong;
• AT Osborne (NL): Ir. Mirjam Cauvern;
• AT Osborne (NL): Ir. Jan-Floor Troost-Oppelaar;
• V&W (NL): Drs. Jan-Renger Harwig;
• V&W (NL): Jan Aerts BA.
The Project Manager managed the coordinating activities:
• discussing with and reporting to the EU;
• steering and coordinating the Knowledge Teams activities;
• fine-tuning and reporting to the Executive Board about project progress, risks
and opportunities;
• coordinating the activities between Knowledge Teams;
• making a project plan with agreements and planning;
• coordinating the timely use of the Technical Verification Board;
• creating a motivating work climate;
• reporting to the project directors about overall agreements and project progress;
• managing the quality of project personnel.
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2.4.1 Communications Team

Members of the Communications Team are:
• AT Osborne (NL): Drs. Pau Lian Staal-Ong (Chairman);
• Department for Transport (UK): Tony Francis;
• AT Osborne (NL): Ir. Mirjam Cauvern.
Responsibilities include:
• writing the marketing and communications plan;
• coordinating the writing of the overview of FP 4 and FP 5 projects; the former
infrastructure knowledge projects that were executed in the Framework Four
(1994 – 1998) and Framework Five (1998 – 2002) programmes from the EC
Directorate-General for Energy and Transport, as well as management models
and publications of knowledge organisations, for NETLIPSE dissemination
purposes;
• designing and maintaining the NETLIPSE website;
• organising all network meetings, including the kick-off meeting;
• writing and disseminating the bi-annual newsletter;
• coordinating, contributing to and disseminating the TEN Book.
2.5 Knowledge Teams

AT Osborne (NL): Drs. Eddy Westerveld, Knowledge Teams Coordinator
The Knowledge Teams responsible for gathering information from projects in the
research group were responsible for:
• interviewing projects;
• gathering relevant information;
• staying in contact with the project contact persons;
• disseminating knowledge gathered during the project;
• providing interview results to the Project Manager;
• seizing opportunities for communication and dissemination of project results.
The Overall Knowledge Team was responsible for:
• identifying and approaching relevant knowledge and actors from FP 4 and FP 5;
• finding additional projects to be researched;
• developing the project knowledge archive;
• developing a method for collecting knowledge;
• organising conferences, network meetings and organisation visits.
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Appendix B: NETLIPSE participants

Patrick Buck
Martin Schmidt
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Ex ATG, former CEO

Toni Büchler

ATG, Head of Commercial Division

Representative of eight national environmental
protection organisations

Head Major Project (Civil Principal Project Betuweroute)
Ministry of Transport

Stuart Baker (DfT)

Placi Berther

Community Sedrun, Mayor

Thomas Pfisterer

NAD, President

Project Director Betuweroute,
Project Organisation Betuweroute (ProRail)

Matt Dillon (DfT)
Anton Sieber

ATG, Head of Quality/Environment

Head of Contracting, Project Organisation Betuweroute

Henk van Harmelen

Head of Planning & Risk Management,
Project Organisation Betuweroute

Robert Jan
Messemaeckers
van de Graaff

Head of Quality Management,
Project Organisation Betuweroute

Anne Zwiers

Head Legal Affairs, Project Organisation Betuweroute

Benedikt Beer

BAV, Division Infrastructure

Rudolf Sperlich

BAV, Head of Section Large-scale Projects

HSL-Zuid
Jaap Geluk

Project Director, HSL-Zuid

Alex Miggelenbrink (ATO)

Jan Bijkerk

Project Manager Bored Tunnel, RWS

Pau Lian Staal-Ong (ATO)

Yolanda Oudt

Head of Legal Affairs and Project Secretary, RWS

Joost van der Hart (ATO)

Alexander van Altena

Director Rail, Ministry of Transport/DGP

Marcel Hertogh (ATO)

Peter van Kleunen

Testmanager (integrated system) RWS

Jan Ochtman

RWS

Hans Odijk

Head of Project Management, Ministry of Transport

Wim Korf

Project Director, RWS

Theo Podt

Manager Project Control, Ministry of Transport

Wim Gideonse

Deputy Director Rail, Ministry of Transport

From TECHNIC, evaluating the Ring Road project

Justyna Szczepańska
(IBDiM)
Stuart Baker (DfT)

Peter Kee

Assistant to the Board of Directors

From Hyder Consulting, providing technical assistance
to the Transport Project Preparation team in Slovakia.

Ashlee Godwin (DfT)

Lezíria Bridge
João Bento

Board of Administration

Eduardo Fortunato (LNEC)
Simona Fontul (LNEC)

Bratislava Ring Road
Peter Havrila

Minister for Transport

Eva Dulebová

Road Infrastructure Manager
Financial Manager of the Ring Roads project

Martin Németh

Head of the Implementing Department

Iveta Lajkova

Head of the financial unit of EU projects

Andrej Baláž

Peter Zbinden

Canton Uri, NEAT Coördinator

Bas-Jeroen Busscher

John Jacobson

Canton Uri, Mayor of Schattdorf

Martin Furter

Barry van der Struijs

uboš Kunc

BAFU, NEAT Coordinator

Stefan Trüb

Walter Jauch

Head of Finance & Control,
Eddy Westerveld (ATO)
Project Organisation Betuweroute
Head of Specifications, Project Organisation Betuweroute

uboš Ďurič

Gotthard Base Tunnel
Nikolaus Hilty

Knowledge Team participants

Interviewees

Betuweroute
Hans Versteegen

Knowledge Team participants

Interviewees

Andrzej Urbanik (IBDiM)

Agnieszka Łukasiewcz
(IBDiM)

Almeida Mendes

Project Management Department

Franco Caruso

Communication and Sustainability Department. Investors Maria Cristina Frade
Relation, Communication and Sustainability Division
(BRISA)

Gastão Jacquet

Innovation and Technology Department

Head of the public procurement unit of EU projects

Gotthard Base Tunnel
Toni Eder

BAV, Head of Division Infrastructure

Hans-Rudolf Schalcher
(ETHZ)

João Lourenço

Control and Planning Department. Management
Information Division

Peter Testoni (†)

Ex BAV, former Head of Division Infrastructure

Frank Wadenpohl (ETHZ)

Luis Geraldes

Legal Services Department

Peter Suter

Ex BAV, former head of Section Alp Transit

Marcel Hertogh (ATO)

Luis Marreiro

Strategic Planning Department. Traffic Studies Division

Andrea Hämmerle

NAD, President

Eddy Westerveld (ATO)

Manuel Matos

Financial Department. Treasury and Risk Management
Division
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Knowledge Team participants

Interviewees

Lezíria Bridge
Maria de Conceição
Gomes

Maaswerken
Gert-Jan Mevissen

Head of procurement services.

Martin Hoenderkamp

Realisation manager Zandmaas & Maasroute

Project Management Department. Budgetary Control
Division

Wim Nijsten

Stakeholder manager Zandmaas

Carlos Biscaia

Project Manager of Lezíria Bridge

Rob de Jong

Project controller

Paulo Barros

Director of Studies and Design Department
(Studies Coordinator)

Paul Baten

Risk manager

Frans van Neer

Head of communications

Vice President of Administration Board

Hattie de Leeuw

Head of Legal Affairs

Henk Verkerk

Head of Knowledge Office

Maria Cristina Frade

António Pinelo
Lisboa – Porto
Carlos Fernandes

Administrative Department

Member of RAVE Administration Board

Eduardo Fortunato (LNEC)

ndre Kaneman

Business manager
Realisation manager Grensmaas & Sluitstukkaden

Luis Marques

Head of Planning & Contracting Department, RAVE

Simona Fontul (LNEC)

Anne Beth Heijnen

Socha Pereira

Head of Quality and Safety Department, RAVE

Luis Silva Marques (RAVE)

Saskia Jansen

Stakeholder manager Grensmaas

Andrade Gil

Head of Civil Engineering Division, RAVE

Guy Vanvoorden

Stakeholder manager Belgium

Isabel Campos

Head of Legal Department, RAVE

Ben Broens

Former Head of Knowledge Office

Adília Lopes

Member of Legal Department, RAVE

Dylan Koenders

Cluster Large Projects of Rijkswaterstaat

Graça Jorge

Head of Environment and Territory Planning Department,
RAVE

Motorway A2
Piotr Chodorowski

Deputy Director, Poznań Branch Office

Andrzej Urbanik

Former President of ABiEA (GDDKiA’s predecessor)

Hans-Rudolf Schalcher
(ETHZ)

Andrzej Patalas

AWSA President

Frank Wadenpohl (ETHZ)

Andrzej Lewandowicz

AWSA Deputy President responsible for
motorway operation

Robert Nowak

AWSA Deputy President responsible for finance

Lidia Szyfter

AWSA PR Director

Edward Targosz

Autostrada Eksploatacja President

Tiago Rodrigues

Head of Financial Department, RAVE

Lötschberg Base Tunnel
Toni Eder
BAV, Head of Division Infrastructure
Peter Testoni (†)

Ex BAV, former Head of Division Infrastructure

Peter Suter

Ex BAV, former Head of Section Alp Transit

Marcel Hertogh (ATO)

Andrea Hämmerle

NAD, President

Eddy Westerveld (ATO)

Nikolaus Hilty

BAFU, NEAT Coordinator

Karl Klossner

Mayor of Frutigen

Martin Furter

Representative of eight national environmental
protection organisations

Motorway A4
Zbigniew Rapciak

Deputy Director, Kraków Branch Office

Jürg von Känel

Civil Servant, Bern

Andrzej Urbanik

Former President of ABiEA

Peter Teuscher

BLS AT, CEO

Thomas Pfisterer

NAD, President

Emil Wąsacz

STALEXPORT President

Benedikt Beer

BAV, Division Infrastructure
BAV, Head of Section Large-scale ProjectsE

Mieczysław
Skoło ynski

STALEXPORT Deputy President responsible for finance

Rudolf Sperlich

Tomasz Niemczyński

Stalexport Autostrada Małopolska President

Andrzej Czarnohorski

Project Director responsible for motorway operation

Maaswerken
Hans Ruijter
Marc Lentjes
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Project Director Maaswerken
Contractmanager Grensmaas
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Caroline van der Kleij (ATO)
Alex Miggelenbrink (ATO)

Andrzej Łopuszyński

Marieke Koopmans (ATO)

Andrzej Urbanik (IBDiM)

Agnieszka Łukasiewcz
(IBDiM)
Justyna Szczepańska
(IBDiM)

Andrzej Urbanik (IBDiM)

Agnieszka Łukasiewcz
(IBDiM)
Justyna Szczepańska
(IBDiM)

Deputy president Stalexport Transroute Autostrada
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Knowledge Team participants

Interviewees

FINNRA , Project Manager

Leendert Bouter (V&W)

Unterinntalbahn
Johann Herdina

FINNRA, Head of Department Engineering Services

Carlita Vis (V&W)

Anna Myllylä

FINNRA, Legal Advisor

Bastiaan Sommeling (ATO)

Juha Sillanpää

FINNRA, Project Co-ordinator

Interviewees

Motorway E18
Matti Vehviläinen
Matti Piispanen

Business Division Manager new railway line
Lower Inn Valley

Frank Wadenpohl (ETHZ)

Peter Zorn
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1. Betuweroute
Appendix C: Information about the 15 Projects Researched

Summary of the NETLIPSE Case Study Report into the
Betuweroute Project – The Netherlands
Facts & Figures
Country
Construction
Modality
Purpose
Length
Capacity

The Netherlands
Newly built
Rail
Freight transport
160 km double track
74 million tonnes of freight/year

Financing
Type
EU contribution

Public financing
€ 136 m.

Time schedule
1995
2004
Completion
Status

Early 2005
End of 2006
16th June 2007
In operation

Cost (m. 1995 price level)
1996
€ 3.744 (budget at go-decision)
2007
€ 3.861 (project budget)

Project Purpose and Scope

The Betuweroute is a 160 km long double-track dedicated freight railway line between
the Port of Rotterdam and the German border at Zevenaar – Emmerich.
The new railway line will be the backbone of Dutch freight rail and will give the
Netherlands a connection with the European rail freight network. Furthermore it
includes connections with existing track at Barendrecht, Kijfhoek, Geldermalsen, Elst
and Zevenaar. The project also includes the building of a new yard at the Maasvlakte
as well as a shunting yard at Kijfhoek and the realisation of a container terminal at
Valburg.
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In short, the Betuweroute intends to offer the following stated benefits:
Environmental:

- provision of a sustainable solution for freight rail transport while relieving road
over-capacity.
Economic:

- improve the competitive position of Rotterdam harbour;
- offer a financially attractive exploitation of freight rail transport.
Project History

The initiative of constructing a dedicated railway line between Rotterdam harbour
and its German Hinterland was put on the political agenda at the end of the 1980s.
In 1991, the initiative was formulated in a Dutch policy document – ‘The Structure
Scheme, Transport and Traffic’. Protection of the environment and assuring a sustainable society are important policy aims of Dutch government – in this way the
Betuweroute was seen as an example of an environment friendly infrastructural
investment.
At around this time the Netherlands saw increasing debate as society tried to accommodate large projects in an intensively populated country where there were an
increasing number of people and organisations demanding the right to be heard,
and government structures were struggling to accommodate this more challenging
environment. Over time this led to a more open attitude emerging – interactive process management – with stakeholders being recognised and more involved in the process. The Betuweroute was one of the projects which acted as a stimulus to these
developments to become more inclusive with stakeholders.
Once the plans entered the arena of political decision-making, the project became
subject to controversy due to poorly defined arguments/benefits and the impact of the
line on local stakeholders. However, finally in 1994, the Dutch parliament authorised
investment.

Costs and Financing

When the first plans for the project were presented,
costs were estimated at approximately €1100 m. At
that time, the scope of the project – upgrading the
existing ‘Betuwe Line’ between Rotterdam and Elst
– was completely different from the project that was
ultimately delivered. From considerations of sustainability and environmental impact as well as
demands of local stakeholders the scope changed. A
new track between Rotterdam and Zevenaar avoiding town centres emerged from the planning process. After scope changes involving more tunnelling
and the inclusion of construction of the A15 highway, the total project costs rose to approximately
€ 4.200 m. in 1998.

Rotterdam

The Betuweroute was almost completely funded by
the government with a small contribution from the
European Union. During the early phases (1995) of
the Betuweroute however, it was the intention to
Geographical Project Scope
partly finance the construction of the Betuweroute
with private funds. The idea was that a private contribution of approximately 20% (€ 680 m.) of the capital costs of construction was
feasible, and that the investor would see this repaid by a share in eventual track access
receipts.
In 2004 it became clear that private contributions to the Betuweroute were highly
uncertain. In a letter the Minister of Transport stated that a private contribution did
not seem possible. At best in the short term the user fees would cover variable costs,
in the long term maybe part of the fixed costs. This meant the government would
need to contribute financially on towards operations for some years to come.
Project Setup and Management

In 1994 citizens had the possibility of responding to the proposed preliminary route
proposals. More than 5.500 written reactions are received, showing a large public
interest in the project. The main thrust of reaction was public questioning of the
necessity for the construction of the Betuweroute, as well as asking for mitigating
measures.
Over the next years, there was political debate about the execution of the project. In
1998 the government finally ruled that the project should go ahead as planned.
Construction started. In the summer of 2007, the Betuweroute was officially opened
by Queen Beatrix of the Netherlands.

The Ministry of Transport, Public Works and Water Management (Ministry of
Transport in short) served as the civil principal of the Betuweroute project. The
responsible politician for the execution of the project is the Minister of Transport.
The Minister reports on the project towards the House of Representatives (‘Tweede
Kamer’) by publishing a progress report every half year. This progress report, together
with other pending issues that require political decisions on the project, is discussed
in a separate council of the House that deals with the issues concerning the Ministry
of Transport.
During the project, the civil principal has had different relationships with ProRail –
which has been commissioned by the Ministry to execute the project. During the early
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stages of the project, ProRail had a very active role in the project delivery organisation, even dealing with issues about the purpose of the project that needed to be
discussed in the House.

Organisation chart

Relationships between the Ministry of Transport, Prorail and the Project group are
set out below:
Ministry of Transport

This changed around 1995, when the Ministry and ProRail took on separate roles.
The Ministry had the responsibility for attracting end users to the line and political
communication and oversight and evaluation of the performance of ProRail.
ProRail became mainly responsible for the execution of the building project within
the defined boundaries of scope, budget and planning. The Project Delivery Organisation is – as a separate entity within the ProRail organisation – charged with delivering
the project – in essence, functioning as client towards the constructors.
From 1998/9, following a change in personalities, a more collaborative attitude developed between the Ministry and ProRail and in 2002 the Ministry judged that its day
to day involvement in the project was too close and detailed and ‘stood back’ a little,
thereby clarifying responsibilities.
The ProRail Project Director (Directeur Realisatie Betuweroute) directly managed a
Construction Director, responsible for all construction contracts; and had two other
supports – a Director of Project Control and a Director of Delivery and Acceptance.
Quality Management and Human Resources became a Project Control responsibility.

DG Public Works
Principal

ProRail

Decision making Betuweroute
Head Public
Works

Main Office Public
Works
Head Major Projects

Quarterly meeting

Chairman
ProRail

Work meeting

Project organisation
Betuweroute

figure 1: Betuweroute
project related relationships

Whilst the current Project team structure is as follows:
Projectdirector

Apart from reporting progress to the Ministry, ProRail is currently developing a plan
for the maintenance and operational preparation of the track and together with the
port authorities of Rotterdam and Amsterdam, is a 50% participant in the newly formed company ‘Keyrail’ that will operate the Betuweroute between 2007 and 2012.
Stakeholder relationship management has changed over the course of the project.
Whilst a freight line offers national benefits, those living close to the new line see only
disadvantages. In the early stages the project organisation was focussed on obtaining
project approval at a ministerial/national parliamentary level. Only latterly, during
the detailed planning and construction phases, was attention turned towards communication with citizens and local authorities. This had unfortunate consequences,
especially in Gelderland, where planning and building the line have been interrupted
by legal objections from many local authorities, local communities and individuals.
Initially ProRail was reluctant to be associated with such a politically sensitive project as Betuweroute. Recently this has had to change as ProRail prepares to take over
and operate the newly built track.

Director
Projectcontrol

Control

Director Delivery &
Acceptance

Contract
Close Down

Communication
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figure 2: Current Betuweroute project organisation
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During the project realisation, the Betuweroute project organisation introduced the
organisational Rainbow model of checks and balances.

Project
Communication

ProjectDirector
(Min V&W DGG)

Manager
Control

Manager
Strategy

Head of
Communication

Director
Realisation
(ProRail)

Manager
Engineering &
Strategy
Regional
Director

Operations

The decision as to who would operate the line was not taken until 2005, at a very late
stage in the project lifecycle. This has presented problems when dealing with potential service operators on the track.

plan
Administrator

Public Relations

Manager
Projectcontrol

In the contracting phase the project has been divided into several contracts. For each
contract it was decided which contract form was most appropriate. This resulted in
Design & Construct contracts for the tunnels, standard tendering for most track
sections and one special contract for the section Sliedrecht – Gorinchem in the form
of an alliance contract. In the alliance both the project delivery organisation and
constructor collaborated to share the risks and optimise costs. This proved to be
extremely beneficial, mainly due to the care expended in preparation and alignment
of objectives of parties within the contractual alliance.
In addition the project team have endeavoured to ensure continuity within the team
of lawyers supporting tendering and contract management. Background knowledge
gives a huge advantage in considering the making or defending of contract claims.

Stakeholdermanager

Manager
Projectcontrol

Contracting

Contract
manager

Manager
Engineering &
Strategy

figure 3: The Betuweroute organisation during the realisation phase

At that time the substructure and superstructure contracts, were structured in the following way.

Superstructure Contractteams

Substructure Contractteams

The operation of the Betuweroute track will be performed by a consortium consisting
of the Harbour companies of Rotterdam and Amsterdam together with ProRail. They
will run operations for the first five years. The consortium will operate under the
name Keyrail and will be responsible for traffic control, capacity management and
maintenance. Keyrail aims to achieve a 55% market share of rail freight transport in
the Netherlands within the coming five years.
For coverage of maintenance costs during these first five years, the Ministry has
agreed to contribute € 76 m. Risks of commercial exploitation are with Keyrail.
Year
2010
2015
2020

Traffic in Tons
25 m.
29 m.
34 m.

Source – ProRail – Business Case Betuweroute 2004

Contractors

figure 4: Structure of the Betuweroute contractteams during the realisation phase
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2. Bratislava Ring Road

Summary of the NETLIPSE Case Study Report into the
Bratislava Ring Road Project – Slovak Republic
Facts & Figures
Country
Construction
Modality
Purpose
Length
Capacity
Financing
Type
EU contribution
Time schedule
1999 – 2005
2003 – 2005
2003 – 2007
Status

Slovak Republic
New highway
Road, incorporating bridges and tunnel
Congestion reduction, transit time improvement, network in-fill
12.7 km
Two lane dual carriageways

EU cohesion fund, EIB loans, Commercial bank loans, sale of vignettes
and national budget
€ 28 m. (Cohesion fund), € 15 m. Phare grant (excluding EIB loan)

Mierova – Senecká (6.7 km) – eastern section
Viedenská to Pristavny Most (Vienna Road – Riverport Bridge)
3 km – central section
Lamač section – 3 km section in western Bratislava
Completed

Cost (m. 2007 price level)
2007
€ 242 (cost at project completion)

Project Purpose and Scope

The Bratislava Ring Road was not conceived as a conceptual entity – rather it is the
product of two national highway schemes – one east-west, the other north-south –
which converge at Bratislava, thereby providing the functionality of a ring road passing through the western suburbs, before turning east through the south and east of
the town. As part of overall national projects detailed objectives were not spelt out
for the schemes’ individual component elements. The scheme was however expected
to reduce traffic congestion in Bratislava and to improve transit times both local
and long-distance, thereby providing a stimulus to the Slovak and broader Central
European economies.
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Project History

The original concept of an East-West Highway emerged in pre-war Czechoslovakia
but subsequent upheavals, border changes and post-war reconstruction meant it was
not until the 1960’s that a more coherent plan emerged. Even then although there was
a clear vision of a highway linking Prague to the Russian (now Ukrainian) border the
construction of the road was a spasmodic affair to the extent that by 1993 at the
break-up of the Czechoslovak confederation 52 km of the total 517 km within
Slovakia had been built. In January 2007 45.2 km remained under construction; and
203.4 km was still being planned. Construction continues, and the projected date of
completion of the overall D1 motorway is 2020.
The two sections of the D1 in Bratislava run from Mierova – Senecká and from
Viedenská to Pristavny Most (Vienna Road – Riverport Bridge). Work on the first,
which is 6.7 km long, started in 1999 and the section was fully operational in 2005.
Work on the second, 3 km section commenced in March 2003 and the road was fully
operational from 2005.
The North-South road – now known as the D2 – was originally conceived as part of
the Czechoslovakian highway network. The first section from Brno to the northern
suburbs of Bratislava, with 58.4 km in today’s Slovakia, was completed in 1980. A
second section from the south of Bratislava to the Hungarian border was completed
in 1987, leaving a gap between the two sections. The 3.0 km so-called Lama section
linking the two necessitated a 1.3 km tunnel section beneath the ‘Little Carpathian
Forest” together with seven bridges. Work on this section was initiated in 2003 but
delays associated with the negotiation of loan finance; with the privatisation of a
state-owned bank (necessitating redrafting/transferring supporting documentation);
and design alterations consequent on a serious fire in a trans-Alpine tunnel; meant
that the section was not opened until June 2007.

Geographical Project Scope

Bratislava
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Costs and Financing
Section
Mierova – Senecká
Lama
Vienna Rd – Riverport Bridge
Total

Amount (€ m.)
87
100
55
242

Funding Source
EIB
Exim Bank Loan
Cohesion Fund
Phare

99
100
28
15

Length
6.7 km
3 km
3 km

Project Setup and Management

The overall project is endorsed by the Slovak Government, with civil servants in the
Ministry of Transport overseeing delivery through the Slovak National Motorway
Company (NDS) with financial aspects being covered within the Ministry of Finance.
NDS outsources design and construction through a contracting process. NDS submits
monthly reports to the Transport Ministry which are reinforced by quarterly progress
meetings. Individual Variation Orders have to be discussed at separate meetings with
the Ministry whose approval is required for each case. In view of the limited scope
and piecemeal nature of each section of the overall highway project there has no specific project management organisation as such for the Ring Road. Relationships with
contractors were initially seen as being somewhat adversarial but NDS has recognised that the involvement of independent consulting engineers can be of benefit in
reaching a more consensual relationship with their contractors.
Stakeholder Management has been led by NDS, in accordance with the strict processes laid down in planning legislation – in part dating back to previous communist
governments. The first key step is under the control of the Ministry of the Environment – the preparation of an Environmental Impact Statement (EIS). Because this
department is not directly associated with a scheme’s preparation and does not have
any specialist engineering expertise the option that emerges as a result of this process
is felt not to offer best value for money nor necessarily to represent the best environmental option
from an engineering standpoint. Having obtained
an agreed EIS, NDS embarks on the process of
obtaining agreement from other stakeholders –
centred on the personalities involved within the
local Mayors’ offices. Public meetings are held
and before the Mayor of a locality will issue the
necessary construction permit local demands,
often totally unrelated to the project itself, have
to be satisfied.
It should be noted that the problems associated
with this approach have been recognised and
Bratislava Ring Road
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though a significant factor in the construction of the Bratislava Ring Road, recent
legislation has significantly subordinated the power of local municipalities to the influence of national planning strategies and schemes.
In contrast to practices observed elsewhere once all local permits have been obtained
responsibility for Stakeholder Management passes to the Contractor and thereafter
the process has been characterised as being reactive and complaint driven rather than
pro-active and information led.
Organisation chart

Contractors are responsible for quality assurance and control, with NDS engineers
undertaking full checking and supervision during the course of construction. The contractor is responsible for the engagement and control of sub-contractors. Contracts
are fixed price but significant increases in the unit price of materials can trigger a
renegotiation process.
In the light of experience it has been recognised that the contract risk is unbalanced.
Contract terms have not been ‘back to back’. For example when poor surveying and
initial design of the Sitina Tunnel on the Lama section of the Ring road led to significant problems and a subsequent escalation of costs the contractor was able to claim
against NDS on the grounds of providing inaccurate information on which to base
the winning tender. However the terms of the contract between NDS and the design
contractor were such as to make the chances of a successful off-setting claim extremely doubtful. In another example the terms of the Exim loan agreement were denominated in Yen and subsequent currency fluctuations were left un-hedged thus exposing
NDS and the Ministry to uncovered risks, causing difficulties subsequently.

Government

Ministry of Transport, Post and Telecommunication

National Motorway Company (NDS)
(including National Road Project Delivery)
General Directorate

work. Once designs have been prepared detailed work packages have been put out to
contract in accordance with Slovak law – which is harmonised with EU practice. The
prime criterion for selection has been price.

Secretariat

Operations
Tendering and
Procurement Section

Audit Section

Human Resources
Section

Laboratory

Planning
Department

Investment
Projects
Department

Operational
Department

Implementing Section

Where studies have been carried out traffic levels have exceeded original projections.
Independent experts have confirmed that in general the standard of final design and
of construction has been high. The project involved limited technical innovation – the
Viedenská to Pristavny Most section of road was coated in an environmentally friendly form of asphalting as part of an EU sponsored trial. The use of this material has
reduced noise levels and more efficient run-off and drainage of surface water.
However careful monitoring of the special maintenance regime that is required to
determine whether there will be any increase in whole life costs.

Financial
Department

Contractors
figure 1: The Bratislava Ring Road organisation

Contracting

All contracting has been carried out in accordance with guidelines issued by FIDEC
(the International Federation of Construction Engineers) as this was a requirement
both of the EIB and Exim Bank for the granting of loan finance. For each separate
highway section NDS first contracts out any initial exploratory studies and design
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3. Gotthard Base Tunnel

Summary of the NETLIPSE Case Study Report into the
Gotthard Base Tunnel Project – Switzerland
Facts & Figures
Country
Construction
Modality
Purpose
Length
Capacity

Switzerland
New build tunnel and rail lines
Rail
Relief of road and rail congestion, environmental benefits
57 km
Expected to carry 29% of transalpine freight by 2020,

Financing
Type
EU contribution

Hypothecated Taxation, Loan finance if required, up to 25% of cost
Nil

Time schedule
1996
1999 – 2000
2002
2005
Current
Status

2009
2011
2014
2015
2017
Tunnel excavation 2/3 complete in mid 2007

Cost (m. 1998 price level)
2001
€ 4.079 (budget at go-decision)
2006
€ 5.900 (project budget)

Project Purpose and Scope

The Gotthard pass penetrates the Alps on the route linking Zürich and Milan. The
tunnel currently being constructed under the Alps forms part of the NEAT (New rail
link through the Alps) project together with a second tunnel, recently opened, further
to the west – the Lötschberg – both part of an overall approach to the transport
infrastructure of Switzerland.
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The far gentler grades associated with the new tunnel will facilitate haulage of longer and
heavier trains. The tunnel will comprise twin bores linked by connecting galleries and
when complete will serve to ease road and rail congestion and capacity constraints and
facilitate an improvement in the environmental impact of trans-Alpine transportation.

resolve the issues began in 1997 but the last construction approval was not granted
until 2007. Many hold that by ultimately agreeing to a sub optimal surface route in
exchange for some tunnelling concessions and the promise of more to be considered
at a later date Uri may have sacrificed the opportunity for a less intrusive surface
orientated solution.

Project History

The Swiss approach to transport infrastructure planning has largely been based on
broad strategies. The NEAT and a parallel project to revitalise the Swiss rail network
(Bahn 2000) have both been subjected to approval by referendum; as has the so-called Alpine Initiative, which was adopted in 1994, and which has subjected all developments in the Alpine region to controls. These have had the effect of protecting the
environment and of reinforcing modal shift towards rail in trans-Alpine transport. As
time has passed politicians and civil servants have become ever more aware of the
political importance of environmental issues and the importance that the electorate
placed upon them. The environmental importance of the NEAT was recognised and
to a degree this reshaped the original purpose of the project. To express this thinking
the slogan “The biggest environmental protection project in Switzerland” has been
developed and used since then.
In parallel the European Union has been seeking to improve the efficiency of its transport infrastructure which would have involved an increase in traffic volumes passing
through the Alps and an increase in axle loads. This had potential to create significant disruption in Swiss-Community relationships but agreements were reached in
respect of encouraging use of rail either direct or by means of ‘piggy-backing’ trucks
and/or trailers on trains, and the imposition of transit taxes to be directed to the
improvement of infrastructure.
Although approved in 1992 the NEAT was subject to significant debate as to how it
should be delivered. In particular the financing model and the specification were subject to challenge. The need for both Gotthard and Lötschberg tunnels reflected realpolitik since cantons associated with both projects had to be kept supportive.
However the financing methods were changed to place more of the burden on road
taxation and giving a 20 year framework within which planning and construction
could move forward. The project scope was reduced – with only part of the
Lötschberg tunnel being twin tracked – and some of the connecting tracks for both
tunnels abandoned.
Out of the discussions in respect of scope and finance emerged the concept of a permanent parliamentary committee or delegation – the NAD (NEAT Aufsichtsdelegation) – which has come to act as a bridge providing a degree of continuity
between changing government administrations, parliament, the Federal Office of
Transport (BAV) and the project authorities.
Of the three cantons directly associated with the Gotthard tunnel, two were supportive throughout the project. The third, Canton Uri, was strongly opposed to the project and sought to get as much of the line of route in tunnel as possible. Efforts to
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Key Project landmarks are set out below:
1992
Acceptance of overall NEAT concept
1993
First tranche of funding released; Exploratory borings to establish
geological conditions.
1994 – ’98
Agreement to most of line of route; Finalisation of scope and
financing arrangements.
1998
Set up of AlpTransitGotthard (ATG) as a subsidiary of the
Swiss Federal Railway (SBB)
1999
Preparatory tunnelling commences
2002
Main construction begins
2004
34% of tunnel excavated
2005
50% of tunnel excavated
2006
66% of tunnel excavated
2007
Last section of tunnelling begins; Last Uri building permit issued;
completion expected 2017
Costs and Financing

The project is being funded under the terms of a special finance regime – the FinöV
fund. FinöV is also funding Bahn 2000, together with the connection of east Switzerland with the high speed rail network, and noise amelioration measures alongside
highways and rail lines. There is provision for shortfall from these sources to be made
up by a contribution from interest bearing loans (up to 25% of the budgeted amount).
As has already been mentioned the terms
of FinöV funding are set for a twenty year
Geographical Project Scope
period which has had the effect of lifting
the funding of the projects out of the political arena.
The overall initial funding allocation
included only a 15% contingency reserve,
any shortfall in funding having to be made
up by extra funding requested by the BAV
if offsetting savings cannot be made elsewhere. Clearly geological conditions represent the largest uncontrollable unknown.
However the reserve is also having to fund
changes of scope – which as already noted
have been significant in terms of negotiations with Canton Uri. Of a 52% increase
in costs analysed in detail half were attri-
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butable to changes in safety regulations and technological advances; 20% were due to
worse than expected geological conditions; political related delays, 14%; 10% due to
contract letting and delivery and 6% environmental and other similar requirements.
Project Setup and Management

The Swiss Federal Council discharges its responsibilities through a variety of organs
– in the case of the Gotthard tunnel the UVEK – the Federal Department of
Environment, Transport, Energy and Communications, beneath which sits the BAV –
Federal Office of Transport. The Swiss Federal Railway (SBB) originally assumed
direct overall responsibility for the project but set up a wholly owned subsidiary ATG
(AlpTransit Gotthard) in 1998 with responsibilities for executing the project.
Alongside these entities sits the Delegation for Supervision of the NEAT Project
(NAD), previously referred to, which exercises monitoring and enquiring roles on
behalf of the Federal Parliament – bringing together the various other parties involved and reporting on a regular basis.
The UVEK sets the approaches to be followed in the execution of the project. This is
promulgated in the NCW (NEAT Controlling Regulations), a management handbook
which is updated on a regular basis and covers issues such as performance standards,
costings, financial reporting and target dates and milestones.

Organisation chart

Parliamentary
Intendance
Principal/
Supervision
of Authority

Constructor

Federal Council

UVEK

Experts

BAV

Experts

Alp Transit
Gotthard Ltd.
Planner
Executer

figure 1: Political organisation of the Gotthard Base Tunnel project

ATG has its headquarters in Luzern, although a significant management presence is
located in area offices close to the main construction sites. The organisation is split
into Planning, Tunnel and Track Construction, Rail Engineering and Commercial
divisions. Risk Management forms an important part of the review process which
permeates the entire project. Risk management is undertaken in the broadest sense of
the word insofar as opportunities as well as threats are analysed. The process was
implemented early and has been conducted on an open and iterative basis – being
shared with bidders and subsequently with contractors. The responsibility for risk
control has been accepted by and sits with those who are best able to manage the
environment in which the risk sits.
Given the over-riding importance that the Swiss approach to decision making accords
to referendums, Stakeholder Management is both vitally important and deep rooted.
It has been vital that the Federal and Cantonal
Governments, local authorities and the public
at large have been kept on board with the
aims and objectives of the project. This has
been done through the medium of regular
briefings of opinion formers, progress reports,
issue focused brochures and a regularly updated web-site. Problems with Uri have already
been mentioned. In this case a large part of
the problem can be attributed to the fact that
there was little consensus within the Canton
itself.
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figure 2: organisation chart Alp Transit Gotthard Ltd.
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Contracting

While the planning has been carried out by ATG and engineering consultants, the
construction works are carried out by general contractors. ATG has acted in accordance with the Swiss law for government procurement and is fully responsible for the
contract management; including tendering, contract negotiations and signature as
well as for the contract handling and the contract delivery.
The tendering follows the different construction stages for each subsection of the new
Gotthard Line. It is based on final design drawings, detailed specifications, bills of
quantities and soil investigation reports, following the work-breakdown-structure set
out in the NEAT Controlling Regulations (NCW) referred to above. For most
contracts an open tendering procedure is applied. Contractors are invited to submit
alternatives at their own risk and cost. The execution drawings are prepared by the
consultants, who are in charge of the preliminary and final design.
In general, traditional contracts are used that are based on a bill of quantities and unit
prices. Functional tendering, or design and construct contracts are not common.
Progress payments are in accordance with the actual work progress and the respective measurements of each unit. For the tunnelling, the price calculation is based on
excavation categories, tunnel securing classifications and the commissioning time.
Project modifications that do not affect the functional criteria, or the milestones or
the budget set up and approved by the Federation are negotiated and agreed between
the contractor and ATG on the basis of a contract variation and a corresponding
addendum. All other major project changes need the approval of BAV or Federal
Council.
Operations

At this stage of the project little reference has been made to the ultimate operation of
the infrastructure. Although originally responsible for the entire project concept, since
the formation of ATG the ultimate operator of the tunnel – SBB – has been at armslength through the detailed planning and construction phases. There is a growing
awareness that efforts will need to be made to draw those responsible for ultimate
operation into current process issues.
The development of ETCS (European Train Control System) a signalling and traffic
control system designed to replace the incompatible signalling and safety systems currently used by European Railways – especially on high-speed lines, and of ERTMS
(European Rail Traffic Management System), a related traffic management system,
has been closely monitored. However a simplifying assumption appears to have been
made in so far that whatever problems that do exist are treated as though they will
have been resolved before the commencement of operations.
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4. HSL-Zuid

Summary of the NETLIPSE Case Study Report into the
HSL-Zuid Project – The Netherlands
Facts & Figures
Country
Construction
Modality
Purpose
Length
Capacity

Financing
type
EU contribution

Time schedule
1994
1997
2002
2007
Status

The Netherlands
New built rail link and upgrade of existing rail and associated
highway modifications
Rail
To link the Netherlands to the European high speed rail network
125 km
7 m. international and 17 m. domestic passengers by 2010

Public-Private-Partnership
€ 177.6 m. (VAT incl.) plus € 88.8 m. 3rd party contributions
as at December 2006

2004/2005
Autumn 2005
April 2007
Oct 2008
Substructure – complete (sound barrier issues o/s); Superstructure –
complete except for signalling modifications associated with ERTMS;
trains will run late 2008, test running.

Cost (m. 1995 price level)
1996
€ 3.413 (budget at go-decision)
2008
€ 5.282 (project budget)
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Project Purpose and Scope

The project comprises a high speed railway line from Amsterdam to the Belgian border, with stops at Amsterdam, Schiphol, Rotterdam and Breda, incorporating a shuttle connection between Den Haag, Breda and Bruxelles. At the Belgian border; the
HSL will connect to the Belgian and European network of high speed lines.
The line is a two track high speed railway, 85 km of which is newly built track, with
40 km being an upgrade of existing track. The new tracks have been built using high
grade technology for the foundation, electrification and safeguarding of the track.
The design and use of this technology makes it possible for high speed trains (HST’s) to
travel on the track with speeds of 300 km/h giving significant journey time reductions
(from 30 minutes to one hour). Construction of 170 structures such as tunnels,
bridges, fly-overs, dive-unders and aqueducts has had to take account of factors unique to the Netherlands associated with soft Dutch soil conditions. Station modernisation is not part of the scope of the project but it does incorporate the reconstruction
of the A4 and realignment of the A16 highways.
Anticipated benefits include the linkage of the Netherlands into the European network
of high speed rail links, encouraging modal shift of passenger traffic from air and
road to rail.
Project History

The 1970s and 80s saw theoretical consideration of the provision of a high speed rail
link from the Netherlands to the rest of Europe but it was not until 1987 that a draft
plan reserved a corridor for a high speed route. Between 1991 and 1999 plans were
developed, financing options explored and public consultation over routing conducted. The scope of the project was enlarged to take account of associated highway elements and public responses to consultation documents – over 17.000 having been
received. In 1999 the exact routing of the line was established and construction was
started in March 2000. Main contracts for substructure superstructure and transport
operation were let in 2000 and 2001 with infrastructure works largely complete
by 2006. In common with several other similar rail projects, developments with
a European standard signalling system caused specifications to be modified. It was
therefore necessary in 2006 and 2007 for supplementary contracts for the superstructure to be signed to cater for the requirements of a Europe wide signalling system
“European Rail Traffic Management System”
(ERTMS) that had not been foreseen at project inception.
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Costs and Financing

The Design and Construct (D&C) contracts for civil
engineering substructure works amounted to €
2.592 m. which were paid for by the Dutch government as part of the Multi-annual Infrastructure and
Transport programme (MIT).
The Design, Build, Finance and Maintain (DBFM)
contract for superstructure works envisaged design
Geographical Project Scope
and construction over a five year period with a further 25 years for maintenance of the line. In return
for € 118 m. per year (VAT exclusive, 2000 price levels) the chosen contractor (the
Infraspeed Consortium) has guaranteed 99% availability. Failure to meet availability
targets carries significant and asymmetrical penalties designed to transfer most of the
availability risk to Infraspeed.
The provision of trains for use on the line was tendered and was awarded to NS
Hispeed – a 90:10 joint venture between NS, the privatised Dutch railway company;
and the Dutch airline, KLM. For use of the infrastructure NS Hispeed will pay a user
fee of €148 m. per year (2000 price levels, VAT exclusive). This payment will be part
to cover the costs of construction, and part to compensate ProRail – the state owned
railway infrastructure management company – for the provision of capacity and traffic management, traffic control, and other administrative services. Other international train operators can use the line on payment of an user fee. The Dutch state has
responsibility for timely provision of infrastructure and train paths. NS Hispeed has
responsibility for the services, rolling stock procurement and for all commercial matters associated with the provision of the train service itself. Business risk therefore sits
with NS Hispeed.
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The following chart sets out the inter-relationships of the parties during the operational phase of the project:

InfraSpeed
(Infraprovider)

ProRail pays
€ 118 mln
performance
fee p/y
(prices
’00 excl. VAT

Inframanager
(ProRail)

HSA pays
€ 148 mln
user fee p/y
(this includes
the HSL-tax)
(prices
Train operating
’00 excl. VAT
company
(Hispeed)

Revenues
gained by
selling of
tickets
Passengers

Maintenance

DBFM
Infraprovider
contract
99%
availability

Rail
Inframanagment

ProRail pays the state the HSL-tax,
and uses rest of the user fee for
its tasks as inframanager

Train
paths

Inframanagement
concession

Dutch Government

Passenger
Transportation

Seats

Transport concession
train paths

figure 1: Financial flows during
operation of the HSL South.

The project has seen a significant escalation of costs between inception and delivery.
A total increase over budget of € 3.850 m. between 1994 and 2004 (at 2004 price
levels) was attributed to the following causes. Scope change (tunnelling methods,
incorporation of A4 and A16 and administrative delay) accounted for 44% of the
increase; incentivisation of Belgian authorities 10%; pricing 37%; other budget overruns 21%; offset by reductions elsewhere of 12%.
Project Setup and Management

The Minister of Transport has overall political responsibility for the project and reports
on progress to the Dutch House of Representatives where it is discussed (at least twice
a year) by a specialist committee. An autonomous project organisation (Project Organisation HSL-Zuid) was set up to undertake the project – initially part of the Directorate
General Passenger Transport (DGP) but subsequently the responsibility for the infrastructure was transferred to the Directorate General Rijkswaterstaat (DG RWS).
Since 2007, the HSL-Zuid Project Director has full responsibility for realisation of the
project. Before that transport was a direct responsibility of the Ministry. As a result, the
project organisation has worked ‘at arms length’ from the Directorates General, both
organisationally and geographically. Initially the project’s headquarters were at Utrecht
and subsequently at Zoetermeer instead of The Hague where the Dutch government is
based. The project organisation was initially set up along lines of functional or professional expertise but has had to change several times as it has gone through different
phases (i.e. planning, building, and operating) during realisation of the project. Initial
difficulties in establishing financial controls over the HSL-Zuid and similar projects led
to a division of the project into policy and executive divisions.
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The project organisation has ultimate responsible for safety, access and system integration, which entails making sure that a functioning passenger transport system
is delivered. During the construction phase, the project organisation managed all
subcontractors contracts, Infrarail, (the smaller contracting firm that built the connections to existing tracks), and the superstructure contractor Infraspeed. As the
construction of the substructure and superstructure has been completed, parts of the
project organisation have merged and disappeared. Once operations commence,
ProRail will be responsible for managing the infrastructure maintenance elements of
the DBFM contract with Infraspeed.
Stakeholder management has been a very important factor in the HSL-Zuid project.
Stakeholder managers were part of contract teams, but managed centrally. However
no general rules or guidelines were set out. With hindsight it was felt that it would
have been better to organise stakeholder management centrally and manage the
stakeholder managers de-centrally. The environment for stakeholder management has
been complex. The parties involved were numerous and had widely differing interests
and objectives. Contractors – train operating companies, civil engineering contractors
and maintainers, rolling stock producers; interested third parties – the media, protest
organisations, individuals and firms affected; governmental, provincial bodies municipalities, and related organisations such as fire and safety authorities; political entities – Cabinet, Senate, House of Representatives together with foreign governments
and other parties such as the French and Belgian railways; all had to be liaised and
negotiated with.
Relationships with Belgians have presented challenges. Part of the problem reflects
the fact that the best route from the standpoint of the Dutch involves the Belgian
authorities in considerably more expense. This was covered by an adjusting Dutch
contribution. Then in 2004 it became clear that there were problems in delivering the
new line between Antwerp and Brussels and expected journey times to these places
would be longer than originally projected – initially 17 minutes longer, then once
delayed works were completed, eight minutes longer than originally agreed. Revenue
forecasts and rolling stock requirements had been based on the original projections
and the passenger concessionaires threatened the Dutch government with compensation claims. Eventually a way forward was identified and a settlement was reached.
Satisfaction levels of different stakeholders have varied for a variety of reasons.
Politicians are not satisfied with the way aspects (such as information on routing,
costs and delays) of the project have been communicated to them. The Ministry of
Transport is dissatisfied about project progress in general, as the deadline for the start
of commercial operations has been delayed several times. The General Public is not
satisfied with the way “their” tax money has been spent since they have not yet been
able to experience the benefits that have been delivered in other similar schemes
elsewhere.
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Organisation chart

Contracting

It was felt to be desirable to replace the traditional way of contracting large infrastructural projects by a Public-Private-Partnership (PPP) model since this had demonstrated benefits when used in similar circumstances elsewhere. For the different parts
of the project, different types of contracting were used: Design & Construct (D&C)
and Design, Build, Finance & Maintain (DBFM); and, in the case of the transport
contract – an “Operate” contract.

Ministry of Transport, Public Works and
Water Management

DG Transport, Public Works and
Water Management

Project Organisation
HSL-Zuid
Staff Control & Auditing
Management

The Ministry of Transport chose to divide the construction of the substructure into
six Design & Construct contracts, and one big contract and several smaller contracts
for the connecting systems. With hindsight it is felt that the number of individual
contracts could have been amalgamated to reduce the number of project interfaces.

Staff HRM
Staff IT
Staff General & Technical Services
Staff Knowledge mgt.

For the entire superstructure works, a DBFM contract was awarded to the Infraspeed
consortium. Infraspeed is to be paid a performance fee by the state of € 118 m. p/y
(prices ’00 excl. VAT) as referred to above (see Costs and Financing). The transport
concession agreement has been awarded by the Dutch government to Hispeed
(formerly the High Speed Alliance) after a public tender, for a period of 15 years. This
PPP-contract is the second largest ever closed in the Netherlands.

Staff Communication
Staff Contract legal Affairs

Delivery

Staff Legal Affairs
Staff Riskmgt. & Planning
Staff Financial mgt. & Reporting

North

South

Railsystems

Contractors

Contractors

Contractors

Transport

Infrastructure

Superstructure

Systems
&
Techniques

Safety

Various factors have tended to complicate the various contractual relationships. In
some cases there has been a lack of symmetry between certain aspects of the contracts, terms are not ‘back to back’ with the result that the state has been left holding
unintended risks. For example the substructure contracts had no penalty for late
delivery whilst superstructure and transport contracts did have penalties defined. The
technical complexity of the project combined with D&C contracts for the substructure, a DBFM contract for the superstructure and a concession agreement for transport made it extremely hard for the project organisation to deal with the numerous
interface issues. The state was caught between the involved parties (five building
consortia, Infraspeed, NS Hispeed) and finally held responsible for various interface
risks that were initially thought to be the responsibility of the contractors.
The initial high expectations of competitive tendering were unfulfilled. Partly because
of the concurrent construction of the Betuweroute which created a ‘sellers market’,
initial bids were far in excess of expectations. Ultimately a re-tendering process for
the substructure had to be conducted which in essence set the budget rather than the
initial project specification as a main parameter for bid evaluation.

Contractors

figure 2:
HSL-Zuid organisation during realisation
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5. Lezíria Bridge

The Infraspeed contract was modelled closely
on British PPP experience and its terms reflected the English legal system which did not fit
the Dutch judicial approach. For example
stricter formulations are required in Dutch
contracts and it was felt that over-rigid adoption of the British model, focused excessively
on safeguarding the contractor rather than
reaching a more balanced position in line with
Dutch practice.

Summary of the NETLIPSE Case Study Report into the
Lezíria Bridge Project – Portugal
Facts & Figures

Operations

The key operational problem facing the project has been that associated with the
introduction of ERTMS.
In the 1990’s the European Community embarked upon a project to establish a new
rail traffic management system for Europe (ERTMS), enabling interoperability
throughout the European Railway Network. Whilst at first it appeared that there
would be ample time to develop and test the technology involved – in what was to be
the first example of a cross border application – in practice a combination of factors
has led to delay and a lack of clarity for delivery responsibility. The end result has
been that although all other aspects of the infrastructure have been completed it is
likely to be late 2008 before the system can be introduced and services introduced.

Country
Construction
Modality
Purpose
Length
Capacity

Financing
Type

EU contribution

Portugal
New built bridge over Tagus River
Road
Congestion relief
11.9 km
Two 3-lane carriageways

International Loans, bank lending, state contribution & internal cash flow:
45% was raised with the EIB, 20% was Portuguese State subsidies and the
remainder 35% a mix of internally generated funds (cash flow).
none

Time schedule
2003
2003 – 2004
2004 – 2005
2005 (Q III) –
2007 (Q I)

Project design and specification
Tendering processes
Environmental validation, land acquisition

Opened

July 2007

Construction.

Cost (m. 2005 price level)
2007
€ 243 (cost at project completion)

Project Purpose and Scope

The Lezíria Bridge forms part of an overall 39.9 km highway improvement scheme
intended to relieve road congestion in the metropolitan Lisbon area and to facilitate
the provision of an alternative north south highway connection. The bridge itself is
11.9 km long and comprises two access viaducts 1.7 km and 9.2 km in length and a
1.0 km bridge structure.
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Requirements for construction included the
need to retain navigability on the Tagus River;
the need for obtaining permission and paying
for a detour of the pre existing high-voltage
electricity distribution network; the need to
obtain permission to interrupt the railway
traffic during some periods of the construction; together with the need to preserve free
access for agricultural machinery to pass
under the spans of the approach viaducts. The
whole track of the bridge structure passes
through a highly sensitive environmental area
of marshland associated with the confluence of three rivers, Tagus, Sorraia and Risco.
This necessitates an extremely careful approach to the positioning of support
columns, excavation and disposal of spoil, location and reinstatement of construction
depots and disposal of drainage run-off from carriageways.

Construction commenced in 2005 and was completed with the bridge opening on July 8th 2007.

The project incorporated the introduction of new electronic toll collection facilities
featuring ‘on-board’ vehicle recognition equipment.

The budget for the project was drawn up on the
basis of comparison with other, similar, projects
undertaken. Expenditure was reviewed on a monthGeographical Project Scope
ly basis with speedy action being taken to mitigate
the consequences of unplanned events – for example
the delay in obtaining RECAPE referred to above.
The approach to risk management was characterised
as being open and transparent with issues being shared with contractors and jointly
worked. Care was taken within the project budget to allow for the specific environmental protection measures required – € 2.9 m. associated with the particular incremental costs arising. The revenue risk sits totally with the Concessionaire but has been
established on the basis of trends and experience elsewhere on Portugal’s motorway
network.

The project appeared in its first three months of life to be meeting its traffic forecast
levels. 25% of journeys originate and terminate in the vicinity of the bridge with a
further 50% of traffic either originating or terminating locally. Approximately 10%
of usage has been by trucks.
The project showed a 3% Internal Rate Of Return (IRR) but when externalities such
as reduced journey times, better road safety and reduced congestion elsewhere were
taken into account, the project was expected to generate an IRR of approx. 12%.
Project History

The highway leading out of Lisbon towards the north (A1) had been opened in 1956
and by the 1990s had reached capacity with no scope for further widening. A new
highway (A10) was proposed initially to run parallel to, but west of the A1, but then
subsequently to swing south-east, crossing the A1 and passing over the Tagus before
linking up with a new highway (A13) leading south. The new highway is part of the
overall Motorway Concession held by Brisa Auto Estradas de Portugal, S.A – BAE
(also known as Brisa) up to 2032. Originally scheduled to be opened in 2004 construction of the A10 was delayed by two years pending completion of studies by the
Portuguese Government into – among other things – access arrangements to the new
Airport located adjacent to the new highway.
Pre-tendering was completed in 2003, running in parallel with preparation of
Environmental Impact Statements (EIS). The completion of the tendering process
itself was delayed by the need to obtain RECAPE (Report of Environmental
Compliance of Final Design). The longer than expected process of obtaining RECAPE
delayed the finalisation of planning by approximately eight months.
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Costs and Financing

The entire project was financed as a whole – the
bridge element was treated no differently than the
rest of the A10. In addition to a € 450 m. European
Investment Bank (EIB) loan, 20% of the remaining
funding came from the State, with the remaining
35% coming from internally generated cash flow
from within BAE, bond issues and bank loans.
BAE has a broad financial structure which enables it
to secure funding on the basis of its overall portfolio
of projects and enterprises rather than the risk profile associated with a single project. The bridge itself
cost € 243 m. at 2005 prices.

Lisboa

Project Setup and Management

The Motorway Concessionaire BAE appointed its subsidiary, Brisa Engenharia e
Gestão – BEG, to perform project management for the Lezíria Bridge, delegating
decision-making powers on a technical and contract management level. A freestanding project team was established which could however draw on centralised services
provided within the main organisation. The project team was responsible for project
co-ordination, and monitoring of quality and safety standards and performance. An
important feature of the project team was the degree of continuity which characterised its membership. The Project Manager for example was involved in contract
preparation, the tendering process and overseeing the physical completion of works.
The designs produced by the winning consortium were vetted by a Design Studies
Coordinator (SC) from within BEG before approval. The risk associated with design
however remained with the consortium.

Lezíria Bridge
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Based on reporting channels from the Project Management team the BEG administration liaised on a regular basis with BAE on issues associated with costs, progress
and any scope changes. Technical experts from within BAE could also liaise directly
with the project team and with the SC. Weekly reports were prepared within BAE for
the Ministry of Finance and on a regular basis for the National Road Authority (EP).
Liaison with contractors and stakeholders was conducted through the SC and the
project team.

figure 1: The BEG organisation
Executive Commission

There was a dedicated part of the project team responsible for stakeholder relationships. An overall communications plan – which had been drawn up in line with BAE’s
stated commitment to consistent, transparent, proactive and open engagement –
governed relationships with external parties involved in the project.
Relations with the EP and Ministry of Finance were set up, based on the terms of the
overall Concession Agreement, and related to the exchange of technical and financial
information etc.. At a more local level, relationships with local government agencies
were concerned with land acquisition and environmental impact. Regular contact was
maintained with consumer organisations, the Association of Lezíria’s Users, NonGovernmental Environmental Organisations (NGEOs), and providers of technical
input. The dialogue with these groupings served to highlight issues which were then
subsequently worked to reach solutions which – if not always in line with all external wishes – were at least understood. This dialogue was facilitated by meetings, regular liaison and in some cases partnerships with those involved, particularly in respect
to the resolution of environmental issues. Liaison was also maintained with universities, trade bodies and other research institutions. Information was regularly provided
to the financial markets and to individual shareholders as part an overall media
strategy based on meetings, press conferences and briefings on specific issues.
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figure 2: The project organisation
during the construction stage

Projects Management

Safety’s Dept.
Administrative Support

The process for acquiring land needed for the project was as follows. BEG identified
the land owners, prepared land plans and established provisional valuations. After
the approval of the plans by the EP, a statement of “Public Utility” is made. Once this
has been issued, BAE takes administrative possession of the lands and may occupy
after discussion with the former owners in order to obtain an amicable transfer, which
usually happens. In the event of a dispute, the process follows from arbitration
through to a court’s order. In case of appeal,
five experts are nominated to reach a final
adjudication.
All elements of Project Management were governed by a detailed Project Management
Plan covering among other elements: Document control; Organisation and management
of the Plan; Project management systems and
responsibilities; Resources management;
Environment and quality policy; the Project
work program and supervision activities list.
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6. Lisboa – Porto High Speed Line

Contracting

BEG’s approach to contracting was heavily influenced by their experience of previous
similar projects and, once contracts had been let, was essentially collaborative. The
Lezíria Bridge contract was for the design and build of the structure, including terms
that placed responsibility for obtaining environmental approval on contractors.
The contract itself was subject to International Public Tendering, with the selection
criteria based on price and terms of payment, design quality, technical value of the
proposed construction, timing and its security of delivery, financial and business
strength of the bidders, management systems and approach to health and safety at
work. This contract is in line with EU law, which has been incorporated into the
Portuguese legal system. The winning contractor was the TACE consortium – incorporating four construction companies and four design teams. Quality standards
during construction were self certified, but subject to verification by the project team.

Summary of the NETLIPSE Case Study Report into the
Lisboa – Porto High Speed Line Project – Portugal
Facts & Figures
Country
Construction
Modality
Purpose

Operations

During the construction, only one work accident was recorded. Safety was a top priority, not only by the BAE, but also by the Contracting Consortium. Training was
crucial and was given either by the BEG, or by the Consortium, which had an outstanding background on these matters. For example, instead of traditional training
sessions, in situ training was provided by experienced trainers and head of works,
shortly before the beginning of specific tasks. The training was therefore seen as being
highly relevant by those involved in the execution of the work.
In general construction proceeded smoothly. However difficulties were experienced
with piling to support the structure. The proposed method of working had to be
changed, necessitating revised timing and resourcing. Placement of beams for decking
also presented problems which were resolved jointly by the contractor and BAE.
During construction the building of temporary access roads was carefully assessed to
assure minimum practical environmental impact whilst, throughout the project, environmental monitoring was undertaken on specific indicators to ensure that pollution
and environmental impact was controlled. After construction, remedial works were
undertaken to meet undertakings given to minimise the project’s long term environmental impact whilst special arrangements were put in place to ensure that water
run-off from the carriageways was treated and carried well beyond the areas of particular environmental vulnerability.
Some technical innovations were implemented during this project such as: a new toll
collection system enabling users to be monitored electronically and ‘tolled’ as they pass
through the barrier line without reducing speed; a real-time fibre optic structural
monitoring system; and a monitoring system focused on the effect of tidal and river
current ‘scouring’ on bridge piers.
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Length
Financing
Type

Portugal
New line
High Speed Rail
Lower inter-city transit times leading to modal shift with
subsequent economic and environmental benefits
± 305 km

EU contribution

PPP, with approx 60% from State and EU sources and remainder
being funded on the basis of operational receipts
Estimated € 1.03 bn. (22% of € 4.7 bn. at 2005 prices)

Time schedule
1999
2003

Working group established
Viability studies completed

Environmental
Approval
Construction
Operation

expected 2008
expected completion 2013
expected 2015

Cost (m. 2005 price level)
2005
€ 4.700 (estimated project costs)

Project Purpose and Scope

The project to link the two largest cities in Portugal envisages a two track high speed
line approximately 300 km in length separated from the existing network.
Intermediate stations are to be located at Ota (for the new Lisbon Airport), Leiria,
Coimbra and Aveiro.
Once the line is built more than half the population will have the potential to reach
either of the main centres within two hours, and 90% within 3 hours; journey times
between Lisbon and Oporto will be reduced by 60% to 1’ 15”, and from Lisbon to
Lisboa – Porto High Speed Line
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other cities on the line travel time will be halved. As a result of the more attractive
service there will be a shift from road and air to rail with consequent reduction in air
pollution and a reduction in accidents as travellers switch from less safe road to rail.
Increased noise levels resulting from use of the high speed line will be subject to remediation by stringent noise mitigation measures.
The development of a separate high speed line, as distinct from upgrading the existing link, will release capacity on the existing ‘Iberian gauge’ network to handle increasing levels of commuter and freight traffic. The use of the European standard
gauge on the new line will permit inter operability and facilitate connection with the
rest of the European High Speed network.
Project History

Detailed development of the proposals relating to the High Speed Network started in
1999 and viability studies were completed in 2003. In parallel, EU transport initiatives around the development of a Trans European Rail Network led in 2004 to the
identification of a South West European High Speed Rail axis linking Madrid to
Lisbon and Lisbon and Oporto, ultimately connecting with the rest of the European
High Speed network through Spain and France.
Initial proposals incorporated a hybrid solution whereby 230 km would be newly
constructed high speed line with the remaining section comprising track converted to
‘dual gauge’ to enable joint use of the track by standard gauge High Speed trains and
conventional passenger and freight trains which run at the slightly wider ‘Iberian’
gauge. Subsequently, it was concluded that it would represent better value for money
to opt for a solution exclusively based on a ‘new built’ standard gauge for the High
Speed network.
In 2007 formal application was made to the European Union for the Lisboa – Porto
link to be included in the priority Trans European Networks (TEN) schemes for the
period 2007 – 2013.
Currently, work is moving forward on preliminary designs and environmental studies
based on an indicative 400 m wide route corridor. Environmental Assesment is expected to have been completed by 2008 with final design running in parallel. Land
acquisition and construction of the line is expected to be completed in 2013 with
operations commencing in 2015.
Costs and Financing

The content of this section is governed by the fact that the project is in its early stages
and that what has been referred to in the Case Study at this stage represent intentions
and plans rather than firm commitments.
The overall cost of the Portuguese element of high speed rail construction is forecast
to be € 7.7 bn. of which € 4.7 bn. represents planned expenditure on the Lisboa –
Porto link (all prices at 2005 levels). It is anticipated that the construction will be
financed on a Public – Private Partnership (PPP) model with payments to the private
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sector being linked to in-service performance indicators and requirements regarding the infrastructure
service life. The positive cash flow anticipated
from operation of services on the line is expected to
support private contributions of 38% of the overall
infrastucture cost. Of the remainder 40% will be
provided by the Portuguese Government and 22%
will be sought from the EU ‘Cohesion Fund’.
Estimates of the positive impact on Portugal’s GNP
have been made – a positive contribution of € 1.1
bn. was forecast to arise in the period up to 2023
compared with a ‘no-build’ scenario. Benefits associated with reduction in accidents on the road network
amounting to € 300 m. have also been identified.

Porto

Lisboa

Project Setup and Management

A stand-alone organisation Rede Ferroviária de Alta
Velocidade, S.A. (RAVE) was set up in 2000 to develop proposals, conduct planning and oversee conGeographical Project Scope
struction of high speed lines. RAVE is owned jointly
by the Portuguese Government (60%) and REFER (Rede Ferroviária Nacional, E.P. –
the National Railway Network) (40%). It currently operates with approximately 50
staff but can call upon specialist expertise from within REFER. From 2004 to 2007
planning was led by an external consultant who acted as Project Manager but this
role has now been internalised within the organisation. The activities conducted by
RAVE have changed with time to reflect the different stages of the project.
The business model that is being developed has drawn upon analysis of studies made
of similar construction across Europe. Close attention has been paid to Spanish experience; together with that of the Franco – Spanish link developed between Perpignan
and Figueras, the Dutch High Speed Line and the newly built link between London
and the Channel Tunnel.
Political changes have brought significant changes to the project, in particular with
the abandonment of the proposal for an interconnected line ‘RAVE/REFER’, in which
part of the existing conventional line would have been connected with new High
Speed stretches (the preferred option up to January 2005). Following April 2005 the
preferred approach became a totally new dedicated High Speed Line. The overall
objectives of the project have been set by the Ministry for Public Works, Transports
and Communications (MOPTC). These objectives are subsequently translated into
milestones and work packages. The Head of the Administrative Board of RAVE is
also a member of the Administrative Board of REFER. This has facilitated the provision of additional resources when necessary and has ensured effective exchange of
information between the working levels of both organisations.

Lisboa – Porto High Speed Line
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Risk Identification and Management has been an integral part of the project approach
since the early stages. Risks, once identified, have been discussed within the
project team, evaluated and then allocated to specific ‘owners’ who have then had the
responsibility of proposing mitigation methods.

Organisation chart

Portuguese
Government

Ministry of Public Works,
Transport and Communication

Administration Board

General
Secretariat

AD Advisors
Communications
and Marketing
Procurement
and Mobility

Quality and
Safety
Legal

Administrative
and Secretaryship

Human
Resources

Information
Management and
Technical Support

A key current activity is focused on the preparation of Environmental Impact
Assessments. Efforts are being made to promote a standardised presentation of the
information required to be evaluated, since many of the issues under consideration
recur along the line of route. A standardised approach should facilitate the application of similar criteria for evaluation of the proposals. It will also be a great advantage to have the same Evaluation Commission membership during the project. In this
way, the analysis and the decision making processes regarding environmental aspects
can follow similar criteria.
Stakeholder Management was conducted in a systematic but relatively informal
fashion during the early stages of the project. Now as the project moves forward
towards detailed final planning, the management of Stakeholder relationships has
become both more formal and centralised. Eight separate arenas for Stakeholder
Management have been identified and each is being approached in a systematic
fashion. The content and audience for the Stakeholder process has changed, and will
continue to do so as the project moves through its different stages of planning, land
acquisition, construction and operation. The specific arenas identified are as follows:
Political and Governmental (each regional, national and external); Industrial (involving industrial associations, and potential suppliers); Other transport operators;
Universities and other technological institutions; Financial institutions; Heritage and
environmental organisations; Tourist and travel industry; and the public at large
(including media, opinion formers and consumer protection representatives). The
objectives of engagement with stakeholders have been to obtain involvement and then
to enter into a constructive dialogue. Much of the information available to these
external organisations is of potential value if it can be captured at an appropriate
stage of the project.
Contracting

Lisboa-Porto
Link

Engineering

Environment
and Territory
Planning

Planning and
Contracting

Financial

Parcel A
Aveiro-Gaia
Parcel B
Soure-Mealhada

Contracting processes have evolved from an initial stage where standard REFER
contracts and procedures were applied. Currently a two phase approach is adopted –
contracts are let for preliminary studies with a clear break between that stage and the
subsequent draft planning and detailed design stages. Work on the second stage is
only contracted after specific RAVE management review. As the project has passed
forward into formal preparation it has become more important to assert a centralised
and expert overview to ensure compliance with EU directives and other legal requirements and to maintain a clear and continuous understanding of the background
associated with specific project issues.

Parcel C 1
Alenquer-Pombal
Parcel D
Lisboa-Alenquer
Parcel E
Gaia-FSC Airport

figure 1: Organisation of the
Lisboa – Porto High Speed Line

Contractors
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7. Lötschberg Base Tunnel

Summary of the NETLIPSE Case Study Report into the
Lötschberg Base Tunnel Project – Switzerland
Facts & Figures
Country
Construction
Modality
Purpose
Length
Capacity

Switzerland
New build tunnel and rail lines
Rail
Relief of road and rail congestion, environmental benefits
34.6 km
Initially 110 trains per day, later 296 trains per day

Financing
Type
EU contribution

Hypothecated Taxation, Loan finance if required up to 25% of cost
Nil

Time schedule
1993
1999
2005
2007
Status

Agreement to proceed
Construction commenced
Tunnel excavation complete, fitting out commences
Opened
Final elements of completion of stage 1

Cost (m. 1998 price level)
1999
€ 2.120 (budget at go-decision)
2007
€ 2.676 (project budget)

Project Purpose and Scope

The Lötschberg lies south of Bern. The rail tunnel provides a link to the south and
through to Italy and forms part of the NEAT (New rail link through the Alps) project
together with a second tunnel; under construction to the east – the Gotthard – both
part of an overall approach to the transport infrastructure of Switzerland.
The far gentler grades associated with the new tunnel will facilitate haulage of longer
and heavier trains. The tunnel runs from Frutigen in the Kandertal / Bernese Oberland
to Raron in the Valais. It is 36.4 km long and designed with two bores, each with a
single track rail line passing through. At present only the eastern bore, and a third of
the western bore have been equipped – with a further 25% at the northern end of the
192
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western bore remaining to be excavated. The first phase opened in 2007 and later stages – to be completed when funding becomes available – comprise the fitting out of
the completed part of the western bore and the excavation and fitting out of the
remaining sections. At present the first phase is capable of handling 110 trains per day
with any excess or late running trains using the pre-existing more steeply graded
route. After completion of the final phase, the full capacity of the tunnel will serve
three different functions:
• 104 freight trains and 30 passenger trains per day for transit;
• 132 motorail trains per day (Heustrich-Steg and Niedergestein);
• 30 express trains per day (as a connection to the Middle Valeis).
A total sum of 296 trains per day.
The tunnel serves to ease pre-existing road and rail capacity constraints and facilitate
an improvement in the environmental impact of trans-Alpine transportation.
Project History

The Swiss approach to transport infrastructure planning has largely been based on
broad strategies. The NEAT and a parallel project to revitalise the Swiss rail network
(Bahn 2000) have both been subjected to approval by referendum as has the so-called
Alpine Initiative which was adopted in 1994 and which has subjected all developments in the Alpine region to controls. These have had the effect of protecting the
environment and of reinforcing modal shift towards rail in trans-Alpine transport. As
time has passed politicians and civil servants have become ever more aware of the
political importance of environmental issues and the importance that the electorate
placed upon them. The environmental importance of the NEAT was recognised and
to a degree this reshaped the original purpose of the project. To express this thinking
the slogan “The biggest environmental project in Switzerland” has been developed
and used since then.
In parallel the European Union has been seeking to improve the efficiency of its transport infrastructure which would have involved an increase in traffic volumes passing
through the Alps and an increase in axle loads. This had potential to create significant
disruption in Swiss-Community relationships but agreements were reached in respect
of encouraging use for rail either direct or by means of ‘piggy-backing’ trucks and/or
trailers on trains and the imposition of transit
taxes to be directed to the improvement of
infrastructure.
Although approved in 1992, the NEAT was
subject to significant debate as to how it
should be delivered. In particular the financing model and the specification were subject
to challenge. The need for both Gotthard and
particularly the Lötschberg tunnels reflected
realpolitik since cantons associated with both
projects had to be kept supportive. However
the financing methods were changed to place
Lötschberg Base Tunnel
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more of the burden on road taxation and giving a 20 year framework within which
planning and construction could move forward. The project scope was reduced – it
was at this time that the first part of the Lötschberg tunnel was reduced to only partial
twin tracking – and some of the connecting tracks for both tunnels were abandoned.
Out of the discussions in respect of scope and finance emerged the concept of a permanent parliamentary committee or delegation – the NAD (the NEAT Aufsichtsdelegation) – which has come to act as a bridge providing a degree of continuity
between changing government administrations, parliament, the Federal Office of
Transport (BAV) and the project authorities.
Key Project landmarks are set out below:
1992
Acceptance of overall NEAT concept
1993
BLS (Bern – Lötschberg – Simplon – Bahn) sets up BLS AlpTransit AG
as a wholly owned subsidiary.
1993 – ’98 Debate over need for two trans-Alpine rail tunnels, financing and project scope
1998
Agreement of funding regime for NEAT – the FinöV fund
1999
Main construction begins
2000
Tunnelling commences
2005
Final tunnel break-through. Simultaneously fitting out commences
elsewhere in completed tunnel sections
2006
Trial operations commence
2007
Official opening 15th June; 9 December start of regular services.

attributable to contract lettingand delivery issues and 18% due to worse than expected geological conditions.
Project Setup and Management

The Swiss Federal Council discharges its responsibilities through a variety of organs
– in the case of the Lötschberg tunnel the UVEK – the Federal Department of
Environment, Transport, Energy and Communications, beneath which sits the BAV –
Federal Office of Transport. The BLS set up a wholly owned subsidiary BLS AlpTransit AG (BLS AT) with responsibilities for executing the project. Alongside these
entities sits the Delegation for Supervision of the NEAT Project (NAD), previously
referred to, which exercises monitoring and enquiring roles on behalf of the Federal
Parliament – bringing together the various other parties involved and reporting on a
regular basis.
The UVEK sets the approaches to be followed in the execution of the project. This is
promulgated in the NCW (NEAT Controlling Regulations), a management handbook
which is updated on a regular basis and covers issues such as performance standards,
costings, financial reporting and target dates and milestones.
BLS AT has had the task of designing and constructing the new tunnel and comprised
a team of 33 with an Administrative Board drawn from business and politics.
Responsibilities are split into: Tunnel and track construction; Equipment safety;
Operations; Finance and control; Legal; and administration support. BLS AT has

Costs and Financing

The project is being funded under the terms of a special finance regime – the FinöV
fund. FinöV is also funding Bahn 2000, together with a high speed rail link between
east and west Switzerland and noise amelioration measures alongside highways and
rail lines. There is provision for shortfall from these sources to be made up by a contribution from interest bearing loans (up
to 25% of the budgeted amount). As has
Geographical Project Scope
already been mentioned the terms of
FinöV funding are set for a twenty year
period which has had the effect of lifting
the funding of the projects out of the political arena.

Bern
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In 1999 it was estimated that the project
would cost CHF 3.410 m. (€ 2.120 m.).
By the end of 2006 estimated completion
costs had risen to CHF 4.301 m. (€ 2.676
m.) Of a 34% increase in costs analysed in
detail 26.5% were attributable to changes
in safety regulations and technological
advances; with a similar percentage due to
environmental and other similar requirements. Of the remaining increase 29% was

Origin of revenues

Use of the financial resources

Total approx. CHF 30 bn.

Total approx. CHF 30 bn.

Oil tax

Alp Transit
Gotthard

approx. 25%

Rail 2000
approx. 44%

approx. 34%

Alp Transit
Lötschberg

Noise reduction

approx. 11%

Value added tax

Heavy-vehicle tax

approx. 10%

approx. 65%

figure 1: General description of the FinöV Fund

(incl. rolling stock)
approx. 7%

Connection
of Switzerland
to the European
high-speed network
approx. 4%
Lötschberg Base Tunnel
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performed only overall project design and management control with supervision
being placed in the hands of external consulting resources. This was the first project
of such scale to have been undertaken in Switzerland. Risk Management forms an
important part of the review process which permeates the entire project. Risk
management has been undertaken in the broadest sense of the word insofar as opportunities as well as threats are analysed. The process was implemented early and has
been conducted on an open and iterative basis – being shared with bidders and subsequently with contractors. The responsibility for risk control has been accepted by
and sits with those who are best able to manage the environment in which the risk
sits.

Communication

Tunnel and Track
Construction

In the early stages of the project the main risks were perceived as being political –
would the project go ahead? Once the financing regime had been put in place the next
issue became one of ensuring appropriate cost indexation – could an appropriate
index be put in place that would reflect the unique circumstances associated with a
project of this nature to the satisfaction of all the parties? A special NEAT index was
achieved in 2000 and thereafter risks emerging were primarily related to technical and
geological conditions.
Given the over-riding importance that the Swiss approach to decision making accords
to referendums, Stakeholder Management is both vitally important and deep rooted.
It has been vital that the Federal and Cantonal Governments, local authorities and the
public at large have been kept on board with the aims and objectives of the project.
This has been done through the medium of regular briefings of opinion formers,
progress reports, issue focused brochures and a regularly updated website. At the level
of communes BLS AT set up so-called ‘Concomitant Committees’ to work through
issues of local concern. One such example relates to the situation at Frutigen where
following the scope changes made in the mid 1990’s only one bore would emerge at
the northern portal of the tunnel.
Rather than risk subsequent disturbance
Political Organisation
to the locality as and when the second
figure 1: Political organisation of the
bore was driven through the northern
Lötschberg Base Tunnel project
part of the Lötschberg, BLS AT and the
city of Frutigen agreed that the second
Parliamentary
NAD, FK,
Parliament
bore would be started in the northern
Intendance
GPK, KVF
face to avoid subsequent disruption –
Principal/
even though at this stage it is truncated
Federal Council
Supervision
of Authority
and not fitted out.
UVEK

Experts

BAV

Experts

Contracting

Project
Delivery
Organisation

BLS AlpTransit
AG
Planner
Executer
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While the planning has been carried out
by BLS AG’s engineering consultants,
the construction works are carried out
by general contractors. BLS AG has
acted in accordance with the Swiss law
for government procurement and it

Company
Management

Project Delivery Organisation

Equipment
Safety

Operation

figure 2: Project delivery organisation
of the Lötschberg Base Tunnel project

Management
Services

Finance and
Control

Law and
Procedures

Central
Services

and its agents have been fully responsible for contract management including tendering,
contract negotiations and signature as well as for the contract handling and the contract delivery.
The tendering follows the different construction stages for each subsection of the new
tunnel. It is based on final design drawings, detailed specifications, bills of quantities
and soil investigation reports, following the work-breakdown-structure set out in the
NEAT Controlling Regulations (NCW) referred to above. For most contracts an open
tendering procedure is applied. Contractors are invited to submit alternatives at their
own risk and cost. The execution drawings are prepared by the consultants, who were
in charge of the preliminary and final design.
In general, traditional contracts are used that are based on a bill of quantities and unit
prices. Functional tendering or design and construct contracts are not common.
Progress payments are in accordance with the actual work progress and the respective
measurements of each unit. For the tunnelling, the price calculation is based on excavation categories, tunnel securing classifications and the commissioning time. Project
modifications that do not affect the functional criteria, the milestones or the budget set
up and approved by the Federation, are negotiated and agreed between the contractor
and BLS AG on the basis of a contract variation and a corresponding addendum. All
other major project changes need the approval of BAV or Federal Council.
Operations

The development of ETCS (European Train Control System) a signalling and traffic
control system designed to replace the incompatible signalling and safety systems
currently used by European Railways – especially on high-speed lines, and of ERTMS
(European Rail Traffic Management System), a related traffic management system,
has been closely monitored. The technical risks ascribed to this element were a big
uncertainty, as it was a new concept not yet in practice at this time. The risk was mitigated by developing a fallback solution, which meant installing a traditional signalling system in case ETCS Level 2 would not work at the time the tunnel went
operative. Anyhow, in the end this fallback solution was not needed, as ETCS approved
itself to be mature enough.
Lötschberg Base Tunnel
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8. Maaswerken

of the measures proposed would allow for the extraction of valuable sand and gravel
(aggregate) deposits required for building purposes elsewhere in the Netherlands.
The overall Maaswerken Project is divided into three sub-projects:
Zandmaas (northern section)
Main elements: flood protection and conservation works;
Grensmaas (southern section)
Flood protection, aggregate extraction, conservation, and;
Maasroute (navigable sections) Improvement to navigational capabilities.

Summary of the NETLIPSE Case Study Report into the
Maaswerken Project – The Netherlands
Facts & Figures
Country
Construction
Modality
Purpose
Length

Capacity

Financing
Type
EU contribution

Time schedule
1997
2001
Completion
Status

The Netherlands
New build / excavation / reinforcement
Waterway
Flood protection, improved navigability, conservation measures
222 km of river subject to improvement, 40 km of dikes modified at first
and approx. 50 km in a later stage, 80 m. tonnes of soil removed
(50 m. plus tonnes of aggregate (sand and ballast) being sold)
Improved lock capacity and barge capability improvements will
encourage modal shift away from road

Mixture of public and private finance and profitable disposal of
reclaimed material
Application made for TEN support to Maasroute project – decision
outstanding.

Policy for flood protection etc. set out in ‘Deltaplan’
Completion expected 2017
2015 (Zandmaas); 2014 (Maasroute – with one item deferred to 2017);
2022 (Grensmaas)
Zandmaas / Maasroute – in progress. Grensmaas – to commence 2008

Cost (m. 2007 price level)
2007
€ 1211 (project budget)

Project Purpose and Scope

Flooding in 1993 and 1995 demonstrated the vulnerability of parts of the Netherlands
to overflow of the River Maas (Meuse). The Maaswerken Project is intended to reduce the risk of flooding to a single occurrence once every 250 years whilst at the same
time providing for navigation improvements for barge and other shipping traffic;
creating new conservation areas and improving existing ones. In addition many
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Each of these sub-projects interacts with both of the other elements. Typical measures
include construction and modification of dikes, deepening of the river bed, creation
of water retention areas, elimination of hard surfaces, improving bridge clearances,
canal widening and provision of additional passing basins.
Project History

The early 1990’s saw increasing resistance to the extraction of aggregates from the
southern province of Limburg although demand for building materials elsewhere was
continually increasing. Severe flooding in 1993 and 1995 together with proposed
remedial measures provided the opportunity to bring together flood prevention,
aggregate extraction, transport infrastucture improvement and conservation in a single scheme. In 1997 these elements were incorporated into an overall policy framework
endorsed by the Ministry of Transport, Public Works and Water Management (in
short Ministry of Transport), Ministry of Agriculture, Nature and Food Quality
(Ministry of Agriculture), and the province of Limburg. At the same time a standalone project organization RWS Maaswerken was set up under the aegis of the
RijksWaterStaat (RWS), an executive agency of the Transport Ministry responsible
for implementing the ministry’s policies in appropriate areas.
In 2002 the main elements of the Zandmaas and Maasroute project plans were
published and consulted on. Work on Zandmaas commenced in 2004 and on
Maasroute in 2007. Grensmaas plans were published in 2006, have been consulted
on and work is expected to commence later in 2008.
The initial impetus given by the flooding of the 1990’s has weakened within the public
at large and efforts have been made to retain
public support. In addition a pilot project
involving dredging and disposal of soil into an
adjacent lake was conducted without the
appropriate permissions having been obtained. The subsequent restoration work was
both lengthy and publicly embarrassing and
both these factors have led to a great emphasis within the project team on the maintenance of stakeholder relationships.

Maaswerken
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Costs and Financing

Between 2000 and 2006 the budget for those elements of the overall scheme reported on to the
Dutch Parliament had risen from € 442 m. to € 673
m. (an increase of 52%) at 2006 prices. Scope changes accounted for approximately half of the increase
with a further fifth being accounted for by pricing
changes. Although changes in scope resulting in cost
escalation are never popular with those responsible
for paying the project team have made a point of
ensuring the consequences of such changes were
flagged up and discussed openly as early as possible
in the reporting process. In this way unpleasant
surprises have been avoided.
Maastricht

Geographical Project Scope

A Steering Committee links the Ministries of Transport
and Agriculture, the Province of Limburg, RWS and
the Project Team. The Project Team, although responsible to the RWS, is largely autonomous. It is responsible for project management, coordination and control;
for stakeholder management; contract management
and resolution of technical issues.

Stakeholder management has already been mentioned as being a high priority.
Provinces, municipalities and water boards within the geographic area of the project
are responsible for the issue of permits and for elements of continuing maintenance.
Shipping industry representatives and fishing associations, as users of the assets, have
to be kept involved and advised of issues as they emerge. Individual neighbouring
land owners have rights relating to water levels and nuisance but these rights also
extend to others affected by changes to the water table or water levels – oftenmany
miles further up- or down-stream. A separate distinct management resource has been
devoted to such issues where they have a cross-border impact along the Belgian porManaging Large Infrastructure Projects

House of
Representatives

Organisation chart

State Secretary Ministry
of Transport, Public Works
and Water management

Project Setup and Management

Project coordination and control also embraces Legal, Procurement and HR
Management. Project management is split into two divisions the one dealing with
Zandmaas and Maasroute elements, the other with Grensmaas and Sluitstukkaden –
a ‘follow-on’ stage of further supplementary flood defence work. Each of the project
management divisions is responsible for the control of its part of the project, for contract management, stakeholder relationships and for managing technological issues
that arise. As the project progresses so the make-up of the project team will change,
reflecting the different tasks to be performed at different project stages. As far as possible team members are involved in more than one element of the project so as to ensure benefits of a unified approach can be realised. For example a technical manager
may discharge a similar role and responsibilities for both the Grensmaas and
Zandmaas elements of the project.
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tion of the river. The individual concerned is a Belgian national and so is more attuned
to the cultural sensitivities involved. Regular meetings have been held with stakeholder representatives to ensure they have been kept aware of emerging issues and overall
project progress. It has been felt particularly important to ensure that messages have
been consistent and synchronised. In negotiations with stakeholders budgetary and
scope limitations have always been made clear prior to the commencement of discussions. Any variations emerging have to be worked through with proper attention
being paid to the political dimension. In one example a local municipality took
responsibility for additional risks associated with their preferred approach to a specific problem.

Director of Directorate
General Rijkswaterstaat

Project Director
Maaswerken

Project Director
Office/Communication

Manager
Project Control

Project Manager
Zandmaas/Maasroute

Project Manager
Grensmaas/Sluitstukkaden
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Knowledge
Purchasing
Strategy

Stakeholder
Manager

Contract
Manager

Technical
Manager

Control &
Supervision
HRM

Contractors

Stakeholder
Manager

Contract
Manager

Contractors

Technical
Manager

figure 1: Maaswerken organisation during operations
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Contracting

RWS policy favours the letting contracts on a design and construct basis. In contrast
the project team have always reviewed the context of works before deciding which
approach to follow. In some areas the works to be performed are located so close to
sensitive populated areas that contracts have been directly managed within the project
team itself, with contractor, engineering party and owner working together to get the
best result In other cases a form of Public Private Partnership described as ‘self-realisation’ contracts have been put in place. In such cases, once specification has been
completed, the contractors are responsible for execution of all elements including the
obtaining of the requisite permits and permissions. The costs associated with the
works are covered by profits generated by the extraction and sale of aggregates, with
in some cases premiums being paid into the project. Work is undertaken within a
strict framework setting out quality standards to be achieved, environmental impact
restrictions and measures to prevent or restrict other nuisance.

vidual within the project team therefore has to be aware of the need to develop and to
preserve the project memory so that ‘lessons learnt’ are not dissipated.

In evaluating bids strict criteria have been applied in terms of deadlines, risk management – normally remaining with the party best able to manage it, and competitiveness
in terms of pricing. The project organisation has gone to considerable lengths to share
knowledge with bidders and successful contractors so as to diminish uncertainty. It
also endeavoured to ensure that works were clustered so as to maximise the opportunities for synergy across project elements. In addition, successful delivery of one
project element could result in a contractor being given subsequent credit in bidding
for later stages of the project.
The initial tendering process for elements of the Grensmaas project favoured contractors who already owned land in the area. Belgian bidders felt disadvantaged and complained to the European Commission on competition grounds. The contract letting
process was delayed during the subsequent negotiations which resulted in a compromise acceptable to all parties whereby some of the work packages were put out to tender in circumstances where ‘external’ bidders could compete on even terms.
Operations

Whilst relatively early in the overall project, several issues have been successfully
addressed.
Flood protection elements of the overall project have been politically sensitive. Initial
plans foresaw works being completed by 2015 but the floods of 1995 created pressure
for a more urgent completion and 2005 was set as a target. This proved to be impractical and a series of adjustments designed to keep political pressures under control,
whilst keeping the overall project in balance, emerged. Important residential areas
have been protected by permanent or temporary measures with permanent installations expected to be in place by the end of 2008. Overall flood protection works are
expected to be complete by 2015.
Efforts have been made to preserve and to transfer knowledge gained within the project team. In general the membership of the project team is less permanent than that
of stakeholders – reflecting the fact that career progression impacts more strongly on
a larger organisation. Many of the stakeholders are of a much smaller nature. An indi202
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9. A2 Motorway

Summary of the NETLIPSE Case Study Report into the
A2 Motorway Project (from the Nowy Tomyśl to Konin) – Poland
Facts & Figures
Country
Construction
Modality
Purpose
Length

Poland
New Built
Road
Improvement of local transport infrastructure, integration into
European road network
150 km

Financing
Type
EU contribution

Private Public Partnership
€ 275 m. (European Investment Bank)

Time schedule
Concession let
Complete

1997
2004

Cost (m. 2000 price level)
2004
€ 638 (costs at project completion)

Project Purpose and Scope

The Polish road network is in urgent need of upgrading and development. Motorways
and express highways that exist have been developed in a random fashion. The road
network has not been adapted for the higher axle loads that are now standard throughout the EU and is ill equipped for the upsurge in traffic volumes that has accompanied a rapidly increasing standard of living. The A2 Motorway will form a major part
of the European transport network, for both domestic and international traffic, due
to its geographical location at the east/west corridor as part of the Trans-European
Road Network (E30) from Cork, Ireland to Omsk, Russia.
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When complete the A2 motorway will run from west to east through central Poland
from the Polish-German border at Świecko/Frankfurt (Oder) – where it will connect
to the German Autobahn network), to the Polish-Belarusian border at Kukuryki.
From west to east the various sections are set out below:
Section
Length Completion Est. cost
(km)
(€ m.)
Świecko – Nowy Tomyśl 105
2010
1.009

PPP (AWSA appointed
concessionaire) price level 2007

Nowy Tomyśl –
Poznań – Września

92

2003 – 04

638

PPP (AWSA appointed
concessionaire) price level 2000

Poznań Bypass

13

2003

243

State budget, EIB, PHARE,
price level 1998

Września – Konin

45

1985 – ’89

-

Already built

Konin – Stryków

97

2005 – ’06

511

State budget, EIB, PHARE, EIB,
structural funds price level 2005

Stryków – Warsaw
Warsaw – Kukuryki

94
163

2010 – ’15

520
na

PPP-out to tender price level 2007
State budget

The concessionaire responsible for the western end of the A2 Motorway is Autostrada
Wielkopolska SA (AWSA). It is a special-purpose joint-stock company, registered in
1993 in order to build and operate the A2 Toll Motorway. Main shareholders include
Strabag AG and NCC International AB – both involved in construction – and
Transroute International SA, Kulczyk Holding SA and Strabag AG involved in the
subsequent operation of the road. It has/had responsibility for the design and
construction of the sections between Świecko and Września and has/will have responsibility for operation between Świecko and Konin. This summary focuses primarily
on activities between Świecko and Konin – the responsibility of AWSA.
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Warszawa

Financing model
Costs and Financing

The financing of AWSA’s initial concession
covering the section Nowy Tomyśl –
Konin was based on the Sponsors’ Equity
(approx. 27%), long maturity loans from
the European Investment Bank (EIB)
(33%) and long maturity commercial bank
loans (26%). The remaining 14% has
come from the toll revenues and the interest on balances during construction
period.

Geographical Project Scope

The costs of the project up to 2005 (including elements of the Poznań Bypass) amounted to € 934 m. (price level 2000) 67% was accounted for by construction costs, with
design and other administrative costs amounting to 9%. The remaining costs were
associated with interest, loan fees and other financing costs.
As concessionaire AWSA does not own the land over which the A2 Motorway runs.
Instead it pays rent to the State Treasury of some PLN 7 m. per year.
The financing of the original motorway concession section has been structured so as
to ensure that the toll revenues permit repayment of the loans for construction, provide the funds for the maintenance, operation and repairs to the motorway and yield
profits to the concession company shareholders and the Government. The agreement
incorporates profit sharing so that whilst at levels of below 10% return all passes to
AWSA, above 15% returns are split 50/50 between the State and AWSA.

Project History

Project Setup and Management

In 1994 AWSA was set up with the objective of bidding for, building and operating
the A2 Toll Motorway. Bids were submitted in 1995 and the framework concession
agreement was signed in 1997, subsequently amended by annexes between 1998 and
2000. The final financial details were not finalised until 2001. Various amendments
were made to the original framework. For example in 1998 the Poznań Bypass was
excluded from the financing arrangements and during further discussions the original
concession which ran to Stryków was restricted to the section ending at Konin. The
section between Września – Konin already having been built in the 1980’s, in 2003
the Poznań Bypass and the section from Poznań – Września were completed – with
the section from Nowy Tomyśl and Poznań being completed the following year.
Construction had started in 1979 – 1980.

AWSA has set up two subsidiary companies with ownership reflecting the interests of
the various shareholders. The one, A2 Bau Development GmbH, has an agreement
with AWSA for the design and construction of the various segments of the Motorway
for which it has secured the concession. The other Autostrada Ekspolatacja SA has an
agreement covering the A2’s operation and maintenance. The project was divided into
phases and milestones with the release of money being tied to progress.
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Set above the development and operating companies the Ministry of Transport, the
funders and concessionaire have appointed an Independent Engineer in order to oversee design, construction and operation processes from a standpoint of proper execution and quality.
A2 Motorway
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Organisation chart

Significant risk analysis was undertaken into finance, construction and operation of
the Motorway. Land procurement was the responsibility of the Ministry of Transport
and its agencies. Failure to deliver land to AWSA in time would result in responsibility
for incremental costs resting with the State. Similarly land claims associated with former land holdings would be directed to the State. On the other hand AWSA was
responsible for obtaining all the necessary permits required for construction, operation and maintenance of the Motorway.

Minister of Transport
represents Government
supported by
GDDKiA/ABiEA
WS Atkins,
Independent Engineer

Autostrada
Wielkopolska SA
Concessionaire

The General Director for National Roads and Motorways (GDDKiA) acts on behalf
of the Ministry of Transport in respect of the development and functioning of the
Polish road transport network and as such is the principle focus of the relationship
between the State and AWSA.
Under Polish law, local administrations are closely involved in project preparation
and planning. On the one hand there is an anxiety to minimise the negative environmental and social impact of construction and operation of a motorway; and on the
other a desire to ensure that the economic benefits and increases in land values and
industrial development that follow from highway developments can be captured for
the local community.
Whilst in general it appears that most communities involved were supportive, local
protests from the citizens and local authority of Stryków (not part of the AWSA concession) at increased pollution and congestion through the town centre as a result of
the completion of the A2 to the west of the town has led the GDDKiA to speed up
construction of the Stryków bypass section of the A2.

The project has had to take account of ecological impacts. For example the Świecko
– Nowy Tomyśl portion of the A2 runs through an area of great natural beauty. The
‘design and build’ approach enabled the construction company to hold iterative discussions with those involved to reach solutions speedily and flexibly.
A2 Bau Development GmbH was responsible for the construction processes.

Government

A2 Bau Development SA
Construction Company

Autostrada Eksploatacja
SA Motorway Operator

figure 1: The A2 organisation

Contracting

Because of the nature of the entities studied, the Case Study report focuses on the contractual relationships between AWSA and the principle players in the Public Private
Partnership structure rather than on the relationships between the constructors and
operators and their suppliers/sub-contractors.
The key contractual agreement is the Concession Agreement and annexes between the
Polish State and AWSA. The Polish State also stands as guarantor for the € 275 m.
EIB loan and as such is a party to that loan agreement. AWSA is a party to that and
all other loan agreements. The State, Lenders and AWSA have an agreement with the
Independent Engineer – WS Atkins. As already noted AWSA discharges its obligations
under the Concession Agreement by means of contracts with its construction and operating subsidiaries. Elements of the Concession Agreement have been referred to
elsewhere but other features are referred to below.
The Design and Construction element of the contract provides for a fixed price, lump
sum design and construction price. For cost overruns resulting from changes in the
specification of the motorway requested by GDDKiA, compensation is to be paid by
the State to AWSA. The contract also provides for completion dates. Liquidated
damages are payable for each day of delay in completing any part which is due to the
contractor’s fault up to a maximum of 5% of the total construction value of each
Section (subject to relief for certain Force Majeure events). The whole process is overseen by the Independent Engineer.
If the AWSA is in breach of any provisions of the Concession Agreement which are
not remedied within the time allowed, then the State is entitled to terminate the
Concession Agreement. Lenders have the right to either remedy the default or to initiate a foreclosure sale. At the discretion of the Minister, the Concession can be ter-
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10. A4 Motorway

minated at any time by written notice. In that event, the State Treasury will, among
other provisions, repay the total outstanding debt at that time.
Operations

Among the specific issues referred to in the Case Study, problems associated with soft
ground conditions near Nowy Tomyśl required the use of soil exchange, compaction
and construction of a ferro-concrete slab – supported by piling – in order adequately
to support the Motorway carriageways. Replacement of a rail over-bridge passing
over the route of the Poznań Bypass was accomplished by prefabrication alongside the
railway, then demolition of the existing structure, with the new 5.600 tonne structure
being slid into place. Demolition, positioning of the new bridge, and replacement of
the rail infrastructure was accomplished in the course of a 63 hour possession.
The planting of 47.000 trees and shrubs initially proved to be a failure. The cheapest
tender for supply of the plants was from a foreign based supplier who supplied material unable to adapt to the Polish climate. Subsequently replanting has taken place on
the basis of smaller scale, locally based, procurement.
The imposition of tolls initially encouraged road users, particularly trucks, to use
alternative local roads unsuitable for heavy loads whilst lessening motorway usage. In
addition truck drivers using alternative roads were presenting their employers with
forged motorway tickets. Now however drivers of vehicles over 3.5 tonnes can have
free access to the motorway provided they have purchased a pre-paid vignette. The
implementation of free motorway access for trucks with vignettes led at a stroke to
an increase of truck traffic on motorways – 100% in the first month of the new system – with a corresponding improvement in the project’s financial position.
In the light of experience, changes in legislation have been made to ease and speed up
reconstruction and upgrading of the Polish road network, in particular with regard to
the acquisition of land and property. Destruction of land records in World War II and
subsequent fragmentation of land holdings has made land acquisition particularly
complex. Special rules now apply to the treatment of all public roads (local, regional
and national).
Further improvements of Polish roads will
need among other things simplification of
planning processes with further changes in
legislation, especially as regards construction
and procurement law. Further improvements
are needed to property consolidation processes. Finally there needs to be better understanding of the importance of dialogue with
stakeholders.
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Summary of the NETLIPSE Case Study Report into the
A4 Motorway Project (from Kraków to Katowice) – Poland
Facts & Figures
Country
Construction
Modality
Purpose
Length

Poland
Upgrade of existing road infrastructure, introduction of tolling
Road
Improvement of local transport infrastructure, integration into
European road network
61 km

Financing
Type
EBRD contribution

Private Public Partnership
€ 60 m.

Time schedule
Original construction (tolled section)
Concession let
Stage I
Tolling introduced
Stage II a
Stage II b

1980’s – 90’s
1997
1997 – 2000
2000
2003 – 2009
2010 – 2018

Cost (m. 2005 price levels)
Stage I
€ 51 (costs at stage 1 completion)
Stage II a
€ 100 (estimated costs stage 2a)
Stage II b
€ 125 (estimated costs stage 2b)

Project Purpose and Scope

The Polish road network is in urgent need of upgrading and development. Motorways
and express highways that do exist have been developed in a random fashion. The
road network has not been adapted for the higher axle loads that are now standard
throughout the EU and is ill equipped for the upsurge in traffic volumes that has
accompanied a rapidly increasing standard of living. The Polish A4 Motorway
A4 Motorway
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forms part of the E40 which runs from
Brussels to Kiev. When completed the
Polish section will total 670 km of which
375 km is currently open. The road crosses
five regions, linking the regional capitals,
and so it has significant regional, national
and international importance.

Kraków

The concessionaire responsible for the 61
km Kraków – Katowice tolled section of
the A4 is Stalexport Autostrada Małopolska (SAM) on the basis of a Concession
initially let in 1997, modified in 2004 and
due to run to 2027.

loan agreements were put in place with a consortium of four banks for a € 100 m.
15 year loan linked to the works being undertaken in Stage II of the project.

Organisation chart

Government

Minister of Transport
represents Government
supported by
GDDKiA/ABiEA
WS Atkins,
Independent Engineer

Autostrada
Wielkopolska SA
Concessionaire

Geographical Project Scope
Project History

In 1995 the Polish Agency for Highway Construction and Maintenance (subsequently
to become the General Directorate for Motorways – GDDKiA), launched the tender
process for the upgrading and subsequent toll operation of the Kraków – Katowice section of the A4. The State renovated the road surface and a limited number of bridges in
1996 – 97, prior to award of the concession to Stalexport SA. Stalexport is a company
traded on the Warsaw Stock Exchange – and owned 56% by the Italian firm Atlantia
SpA – which holds all of SAM’s share capital. SAM, as a free-standing enterprise solely
involved in the Kraków – Katowice concession, is able to secure specific loan funding
which Stalexport – which undertakes a variety of activities – cannot.
The concession project has been split into three stages: the first, from 1997 to 2000
using Stalexport’s own funding resources, involved the setting up the infrastucture
required to run a ‘tolling’ operation – maintenance and management centres; a communications network and emergency roadside telephones; rest areas and tolling plazas. This stage was completed at a cost of € 51 m. (all prices at 2005 price levels).
The second stage, anticipated to cost € 100 m., runs from 2003 to 2009 and involves
the reconstruction of 56 bridges, resurfacing the entire carriageway and construction
of cross-overs and noise screens. The final stage which will run from 2010 to 2018 at
an estimated cost of € 125 m. will see reconstruction of all outstanding bridges,
implementation of improved drainage and water treatment facilities, and provision of
four additional rest areas, two reconstructed interchanges and installation of animal
crossing points.
Costs and Financing

The initial funding of the 1996 – 97 remedial works was funded from the State treasury and by a € 60 m. loan from the European Bank for Reconstruction and
Development (EBRD). When the concession was let, responsibility for repayment of
that loan was passed to Stalexport. Tolls are the only source of revenue. In 2005
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A4 Bau Development SA
Construction Company

Autostrada Eksploatacja
SA Motorway Operator

figure 1: The A4 organisation

Contracting

The General Director for National Roads and Motorways (GDDKiA) acts on behalf
of the Ministry of Transport in respect of the development and functioning of the
Polish road transport network and as such is the principle focus of the relationship
between the State and SAM.
All contracting was undertaken in accordance with procedures set out in FIDEC
(International Federation of Consulting Engineers) guidelines, and public sector procurement regulations. This latter presented challenges to the private sector concessionaire in terms of the lengthier timescales and more rigid process, when compared with
private sector approaches to which it was used. In order to facilitate the acquisition
of loan finance the concession for reconstruction and funding was passed from
StalExport to SAM. The tolling and maintenance operation of the motorway is a joint
venture between StalExport and Transroute International (part of the Egis Group)
known as Stalexport – Transroute Autostrada SA (STA). The fee for operating the
road takes the form of a fixed fee and an element linked to traffic volumes. Risks
associated with collection of revenue and traffic volumes sit with the concessionaire.
The design framework was set out by GDDKiA and the detailed design work subsequently prepared has to be approved by them. In the context of the initial refurbishment of the road GDDKia’s predecessor organisation had responsibility for obtaining
construction permits and GDDKia works with the concessionaire in respect of subsequent works. GDDKiA also has the responsibility for obtaining the necessary land for
road development work.
A4 Motorway
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Operations

11. E18 (Muurla – Lohja Section) Motorway

Under Polish law local administrations are closely involved in project preparation and
planning. On the one hand there is an anxiety to minimise the negative environmental
and social impact of construction and operation of a motorway and on the other a
desire to ensure that the economic benefits and increases in land values and industrial
development that follow from highway developments can be captured for the local
community.
Construction of the A4 Motorway has not generated any serious planning or social
issues – partly because the route alignment had been established many years prior to
the commencement of the tolling project. However there have been complaints concerning noise levels – which have already been addressed in many instances.
Outstanding project work should address the remainder. Other complaints have concerned the lack of sufficient motorway access points – the responsibility for which lies
outside the concession’s terms and, as such, is a matter for GDDKiA.
The imposition of tolls initially encouraged road users, particularly trucks, to use
alternative local roads unsuitable for heavy loads whilst lessening motorway usage. In
addition truck drivers using alternative roads were presenting their employers with
forged motorway tickets... Now however drivers of vehicles over 3.5 tonnes can have
free access to the motorway provided they have purchased a pre-paid vignette. The
implementation of free motorway access for trucks with vignettes led at a stroke to
an increase of truck traffic on motorways – 100% in the first month of the new system – with a corresponding improvement in the project’s financial position.
In parallel the operating company took steps to encourage use of the road by introducing special low tariffs on restricted low-use days to encourage non-users to try the
road and to demonstrate the timesaving and other benefits to them.
The harsh winter conditions experienced along the line of route had not been taken
sufficiently into account by STA – the operating company. Initially the intensity of
icing and depth of snowfall was not anticipated and winterisation procedures were
insufficiently robust.
In the light of experience changes in legislation have been made to ease and speed up
reconstruction and upgrading of the Polish road network, in particular with regard to
the acquisition of land and property. Destruction of land records in World War II and
subsequent fragmentation of land holdings has made land acquisition particularly
complex. Special rules now apply to the treatment of all public roads (local, regional
and national).
Further improvements of Polish roads will need among other things simplification of
planning processes with further changes in legislation, especially as regards construction and procurement law. Further improvements are also needed to property consolidation processes.
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Summary of the NETLIPSE Case Study Report into the
E18 (Muurla – Lohja Section) Motorway Project – Finland
Facts & Figures
Country
Construction
Modality
Purpose
Length
Capacity

Finland
New Build
Road
Infrastructure infill, reduced travel times and congestion
51 km
Dual Carriageway – 2 lanes

Financing
Type
EU contribution

Finnish ‘Life-cycle’ version of PPP
No subsidy but EIB provided 50% of loan funding

Time schedule
1990
2002
2005
Completion
Status

Completion of initial studies
Route fixed
Service Agreement signed
Autumn 2008
Under construction

Cost (m. 2004 price level)
2005
€ 638 value of service agreement

Project Purpose and Scope

The E18 is part of the European road network which links Finland with the rest of
Scandinavia and Europe to the west, and Russia to the East. It passes from the ports
of Turku and Naantali via Helsinki through to the Russian border, and on to St
Petersburg. The road has been built and upgraded in piecemeal fashion with dual carriageway running from Helsinki to the west having been built in the 1960’s and from
Turku eastwards having been completed by 2003. Two further short stretches were
built leaving a 51 km central section between Muurla and Lohja – the subject of this

E18 (Muurla – Lohja Section) Motorway
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Case Study – to be completed. The remaining non-motorway sections between
Helsinki and the Russian border are expected to be completely dual carriageway by
2015.
The Muurla and Lohja section of the road will comprise 51 km of two-lane dual carriageway including seven sections of tunnel (totalling 5.2 km), eight interchanges and
75 bridges. Benefits will include the transfer of transit traffic from the local road
network – which is totally unsuited to current volumes and loadings – thereby improving travel times for international and for local traffic. Economic benefits are expected to flow directly from this and, in addition there will be social benefits – not least
from accident reduction.
Project History

Outline plans for the Muurla – Lohja section of road were approved in 1990 and by
1996 outline Environmental Impact Studies had been concluded. However the adoption of new EU regulations governing the protection of endangered species necessitated the re-opening of this issue when it became obvious that the proposed line of route
passed through the habitat of a species of flying squirrels – one of the groups covered
by the new requirements. The revised EIA was disputed by various ecological groups
and the legal processes associated with these objections served to delay the start of the
project from 2002 to 2005.
The line of route was finally fixed in 2002 and in 2004 it was decided by the Finnish
Government that the project should be carried out using a ‘life-cycle’ model of the
Public-Private Partnership (PPP) approach used elsewhere in Europe. This released
the project from short-term funding constraints, an overall budget appropriation of
€ 700 m. was made, and tenders were invited. Five consortia pre qualified, three bid
and negotiations started with the preferred bidder in June 2005 – with a Service
Agreement being entered into on 27 October 2005. Work was expected to be completed in two phases –one ending in 2008 and the other in 2009, but the bidding process
exposed an opportunity to complete all the works in 2008,
A notable feature of this project was that the Tiehallinto (In English FINNRA – the
Finnish Road Administration) made a conscious decision to complete all administrative
preliminaries before the contract letting process
was started. This removed any contractual
issues from discussions with stakeholders
during the planning stages and meant that
most risks to which the client is customarily
exposed were either eliminated or thoroughly
understood. On the one hand this eliminated
much uncertainty but also meant that the
scope for flexibility in contract execution was
restricted.
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Costs and Financing

The Service Agreement entered into between
Tiehallinto and Tieyhtiö Ykköstie Oy provides that
it will pay Tieyhtiö Ykköstie an average of approximately € 30 m. each year for the design, financing,
building and maintenance of the section of road
from the opening of the road to traffic up to 2029
when the road will revert to FINNRA. The contract
is for € 638 m. of which € 299 m. was allocated to
construction, both at 2004 price levels.
The overall ceiling imposed by the budget allocation
ensured that bids remained broadly in line with
expectations although it was necessary to adjust
scope and the staging of payments to ensure acceptability. The winning consortium invested significant
time and effort in liaison with funding banks and
had excellent financial planning expertise available
to it.

Helsinki

Subsequent evaluation of the process has concluded
that although a design and build contract would
have been simpler and significantly quicker to put in
Geographical Project Scope
place – because funding would not have been an
issue – the DBFM (Design, Build, Finance, Maintain)
model adopted delivered a whole life cost € 20 m.
cheaper and delivery of the construction phase up to two years earlier than otherwise
would have been the case. The winning bid had very significant incentivisation to deliver as soon as practicable since the revenue stream does not start until completion.
Project Setup and Management

The ultimate authority for the commissioning of the project lies with the Finnish
Parliament, exercised on its behalf through the Ministry of Transport and
Communications, by FINNRA. The management of this project has been undertaken,
largely on a part-time basis by a very small group, supplemented as required by
internal and consultancy advice in respect of procurement, finance, legal and technical issues. Because of the innovative nature of the ‘life-cycle’ financing the Ministry of
Transport has established a working group comprising interested parties including the
Ministry of Finance, which at present is considering progress and out-turns four times
a year.
The fact that FINNRA’s project team has been kept small has encouraged a collaborative approach. The supervision of delivery is the responsibility of the Service
Provider and its funding bankers with experts brought in to resolve any ad-hoc issues
arising. The Service agreement has set out roles and responsibilities very clearly and
incentivisation for timely and high quality delivery is strong – as already noted

E18 (Muurla – Lohja Section) Motorway
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payment starts on completion and Tieyhtiö Ykköstie have an interest in whole life
costs. Shoddy delivery will prejudice future maintenance costs.
Tieyhtiö Ykköstie Oy is owned by Skanska Infrastructure Development AB of
Sweden, Laing Roads Ltd of Britain and Lemminkäinen Oyj of Finland. Tieyhtiö

Ykköstie has commissioned engineering, construction and maintenance from a consortium formed by Skanska Infra and Lemcon Oy. Tieyhtiö Ykköstie Oy will receive
financing from the European Investment Bank, the Nordic Investment Bank, Nordea
Bank Finland, Svenska Handelsbanken and the Royal Bank of Scotland. Stakeholder
Management in the early stages of the project was focused very much on the obtaining of construction permits and environmental approval from the seven municipal
councils over whose territory the road passed and on negotiations with land owners.
Land acquisition issues which were disputed were dealt with through judicial processes. As already noted the ecological issues associated with flying squirrels involved
significant efforts to obtain the necessary permits and exemptions.
Given the decision to clear all planning administration hurdles before commencing
tendering, all Stakeholder Management was conducted by FINNRA and the Ministry.
Once construction started Tieyhtiö Ykköstie and its construction consortium (to
whom most complaints will be made and issues raised) has assumed the leading role
in liaising with external parties.
Organisation chart

Parliament

Ministry of Transport &
Communications

Tiehallinto Turku Road Region
Finnish Road Administration

E18 Muurla-Lohjanharju
Project Organisation

Regional Directorate

Regional Directorate

Project Coordination

Project Secretary

Tieyhtiö Ykköstie
(Service Provider)

Main Contractors
Skanska Infra oy
Lemcon Oy
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figure 1: Organisation of the
E18 Muurla – Lohjanharju project
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Contracting

Operations

The choice of PPP as a contracting model had a positive effect on the start date of the
project. Because a lack of funding and competition with other significant road and
rail projects were delaying the project (in addition to the delays already encountered
because of ‘flying squirrels’), it was decided to choose PPP. The main reasons for this
decision were: previous positive experience with PPP in Finland and elsewhere; EU
preference for PPP in traffic infrastructure construction; the fact that the PPP model
can make faster completion possible; and that, because of the longer period in which
payments are made, the budget load can be spread.

The winning bid was far superior to the others received. Tieyhtiö Ykköstie Oy had a
very fast schedule. Their analysis of the critical path enabled them to concentrate their
efforts on the most crucial element – tunnel construction. Early investment in new
equipment enabled them to start immediately after signing the contract at both sides
of the critical tunnel. This permitted a planned completion date 18 months earlier
than their faster competitor. Notwithstanding the lack of flexibility permitted bidders
to Tieyhtiö Ykköstie Oy had a more innovative approach (e.g. tunnel construction,
the road gradient profile), which allowed them a better optimisation of construction
and maintenance than their competitors.

Tieyhtiö Ykköstie is responsible for the design and engineering of the project, its funding and service and maintenance during the period of the Service Agreement. This
uses FINNRA’s life-cycle model, a Finnish application of the PPP model. This should
ensure better productivity and optimisation of overall expenses by integrating the
whole process; by tying service fees to quality of service; and optimising risk-management by ensuring risks are managed by the party best suited to manage them. So far
there have been no EU subsidies, but applications for TEN support are being made.

In addition to the issues surrounding the flying squirrels previously noted, other environmental issues had to be addressed during the construction of the road to date.
These include the provision of facilities to gather water from tunnels in enclosed containers for transportation to purification, before release into the environment; lead
contamination of soil (as a result of lead shot used in hunting) and the provision of
noise remediation facilities much of which will be transparent to lessen their visual
impact.

When the road is opened for traffic, FINNRA will pay the Service Provider a service
charge of € 30.5 m. a year on average for a period of 21 years, extending to 2029. In
order to get the nominal value of the agreement lower, so as to keep within the budget
allocation of € 700 m., there is a 2-phased approach to the service charge (approx. €
38,5 m. a year from 2009 – 2018, approx. € 26 m. from 2019 – 2029). If Tieyhtiö
Ykköstie were to be unable to complete the project to time it will loose the payment
related to the delay – approximately € 80.000 a day. On the other hand if the road
is opened earlier Tieyhtiö Ykköstie will get a bonus of € 21.000 a day.

Customer
Tiehallinto

Lenders
EIB, NIB, Nordea
Handelsbanken RBS

Service Provider
Tieyhtiö Ykköstie

Main Constructor
Skanska Infra Oy
Lemcon Oy

Subcontractors
and Suppliers
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Shareholders
Skanska ID AB
John Laing
Infrastructure Ltd
Lemminkäinen Oyj

Planning
Ramboll Finland Oy
Sito Oy
Pöyry Infra Oy

figure 2: E18 Muurla – Lohjanharju
contracting relationships
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12. Nürnberg – Ingolstadt

scheme will reduce journey time between Nuremburg
and Munich by 40 minutes and will provide additional
track capacity.
Project History

Summary of the NETLIPSE Case Study Report into the
Nürnberg – Ingolstadt Rail Line Project – Germany
Facts & Figures
Country
Construction
Modality
Purpose
Length

Germany
New build
Rail
Reduced journey time, provision of increased capacity
89 km

Financing
Type
EU contribution

State funded up to pre-arranged limit, thereafter by Deutsche Bahn
TEN fund – € 197.3 m.

Time schedule
1983
1998
2006
Status

Concept defined
Construction started
Opened for service
Complete

Cost (m. 2007 price level)
2005
€ 3.551 (cost at project completion of overall sceme Nürnberg – Munich)

Project Purpose and Scope

The Nuremberg – Ingolstadt section of high-speed line is part of a scheme to shorten
the rail route between Nuremberg and Munich. The track is double tracked with passing points at intermediate stations to allow fast trains to overtake slower ones. The
section between Nuremberg and Ingolstadt is NBS (Neubaustrecke or newly built);
that between Ingolstadt and Munich is ABS (Ausbaustrecke or upgraded). The
Nuremberg – Ingolstadt section is 89 km long, 27 km of which is in tunnel. The NBS
is designed for a maximum speed of 300 km/h with the capacity to accommodate fast
freight trains running at 160 km/h. The improvement of the line between Nuremburg
and Munich itself forms part of the development of the European high speed rail
network, in this case from Stockholm, via Berlin and Munich, to Verona. The overall
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The scheme was originally proposed by the pre-unification DB – Deutsche Bundesbahn in 1983 and
added to the Federal Traffic Infrastructure Plan
(BVWP) in 1985. Much debate took place as to
whether the new / upgraded route should run direct
via Ingolstadt or over a less direct route via the larger
metropolitan area of Augsburg. Augsburg was able
to emphasise concerns over the environmental
impact of a new alignment and it was not until 1998
that construction started on the NBS section. By this
time Germany had re-unified and the former East
and West German railway administrations had merged to form Deutsche Bahn (DB). The project was
completed in 2006 to coincide with the start of the
2006 FIFA World Cup.
Costs and Financing

Nürnberg

Geographical Project Scope

DB operates under private law but relies on financial
support from the State to undertake large infrastructure projects of this nature. After the completion of preliminary design DB applies for
funding to the Federal Government. After the scheme has been evaluated and provisionally approved then the necessary legal processes – e.g. permit applications – are
commenced and when all is in order funds are released. Subsequent expenditure is
monitored by the Federal Railway Authority (EBA). These monitoring processes are
incompatible with those used within normal private law and this therefore necessitates parallel reporting processes and consequent reconciliation.
In order to avoid much of this bureaucratic complexity, and because it was confident
that use of General Contractors would restrain costs, DB proposed that the necessary
budget contribution from the State should be subject to a cap with any subsequent
overspend being met by DB. As in 2007 the final cost of the scheme was € 3.551 m.
This was met by a fixed Federal contribution of € 1979 m., Bavarian and local
authority contributions of € 180 m. and an EU contribution of € 197 m. DB met all
costs over and above this level.
Initially risk management processes were only spasmodically applied but since 2002
a systematic and proactive system has been put into place by the Project Manager/
Constructor DB Projektbau (DB PB). Previous to this past project experiences had not
been drawn on – and were often lost – but now DB PB has put realistic cost and risk
forecasting onto a more formal, multi-disciplinary basis; looking at both threats and
opportunities, and bringing with it far greater cost stability.
Nürnberg – Ingolstadt
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Project Setup and Management

The Federal Transport Infrastructure Plan (BVWP) referred to above is the responsibility of the Federal Ministry of Transport (BMVBS). Whereas in the past the DB had
responsibility for all elements of railway development the principle and authorising
authority has now passed to an agent of BMBVS – the Federal Railway Authority
(EBA). The EBA is responsible for financing, planning permissions, technological authorisation and railway supervision.
Once authorised projects are implemented by the three railway infrastructure companies;
DB Netz AG, DB Station&Service AG and DB Energie GmbH; in this case primarily
through the medium of a further subsidiary of DB – its Large Project Unit – DB
Projektbau (DB PB). DB PB specialises in design, project planning and management
and supervision, including tendering, co-ordination and setting up of maintenance
regimes.
In the early stages of the project DB PB’s predecessor organisation, PB DE, relied on
contractors’ own systems of cost, quality and time control. By 2001 it had become
clear that this approach led to problems of coordination and DB PB was set up to
undertake a more proactive role – ultimately placing individual project managers to
oversee each project element.
Meetings were held every four to eight weeks between EBA and DB PB at which a
fixed agenda approach was taken to the various elements of project progress. One
point to have emerged form these meetings was the potential to make changes of project scope less bureaucratic. Any change of scope which fell outside a general approval
previously granted by the EBA had to be subject to a further approval process.
Stakeholder management was a significant but not over-riding feature of the project.
The relationship with the municipal authorities in Augsburg has already been referred
to but other issues also arose. Environmental protection was a constant throughout
stakeholder discussions ultimately reaching the Bavarian Administrative Court. Noise
pollution concerns remained a cause for local concern. Notwithstanding the fact that
the NBS ran for much of its route alongside the A9 autobahn, German administrative
law reviews each source of noise pollution on a free-standing and not aggregate basis.
Notwithstanding the fact that noise pollution pre-existed it was necessary to install
additional noise remediation features for the railway line.
Although the number of objectors was relatively low in comparison to schemes elsewhere in Germany, many of those that were made – though largely spurious – were
potentially disruptive. They were often conceded by DB PB rather than risking the
delay consequent on court proceedings. Where local stakeholders could be brought
proactively into the process, this often paid dividends. For example by initiating discussions early with the local Water Management Authority the design of the solution
to potential problems relating to flooding was facilitated.
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Federal Ministry of
Transport,
Building and Urban
Affairs (BMVBS)

Organisation chart

called ‘Task Force Karst’ – the team did not include representatives from contractors.
In hindsight this was unfortunate.
Changes to Safety Rules and Regulations had to be embraced during the construction
period. DB PB worked proactively with the EBA to ensure that a sensible and pragmatic approach was taken. For example a change to safety standards associated with
concrete coverage in tunnels was covered by ensuring application to all plans which
had not been implemented. Retrospective application to works already underway was
normally avoided.

Federal
Railway Authority
(EBA)

Railway Infrastructure Companies
DB Netz

DB Station & Service

The Nuremberg – Ingolstadt section of line was also used for the trial installation of
slab track. Instead of using the normal ballasted foundation of the track bed, which
had previously been planned, budgeted and approved, the track is laid on a rigid concrete base laid over a hydraulically bonded base layer. Although initial costs are much
higher than conventionally laid track it is hoped that subsequent maintenance requirements will be much reduced and ride quality improved. Initial results of monitoring
indicate that this will indeed be the case.

DB Energie

DB Projektbau GmbH

Constructors

Engineering
Consultants

Supplier

figure 1: Nürnberg – Ingolstadt
organisational chart

Contracting

The relationship of the Federal Government to DB has already been mentioned. The
contracts for the construction of the different sections of the line were awarded to
General Contractors – who were then responsible for managing and coordinating the
work of more specialist sub-contractors. Contracts were awarded between 1997 and
98 based on locally prepared documentation but evaluated centrally through DB’s
procurement service function. The nomination of single contractors for a section of
route simplified the process of project coordination and control and also made for
speedy resolution of interface issues as between the separate ‘trades’ involved in each
contract. An additional benefit was that this approach reduced the number of contact
points with which local and regional stakeholders had to liaise. The problems associated with Karst, referred to below, led to considerable cost escalation.
Operations

Since the opening of the line no significant problems have been reported. However
during construction several issues had to be addressed. The NBS passes through a
geological area characterised by Karst – ground with numerous underground cavities
and undrained surface hollows. Tunnelling is notoriously difficult in such areas and
preliminary surveys are of limited value in identifying the exact location and nature
of these tunnelling danger spots. Such unbudgeted problems resulted in a considerable
escalation of costs to DB, which it will be recalled carried the burden of such overruns. Although DB PB set up a team of planners, specialists and consultants – the so226
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13. Øresund Crossing

Project Purpose and Scope

The construction of the ‘fixed link’ ‘Øresund Crossing’ is aimed at enhancing economic and cultural cooperation in the Øresund Region, This comprises Zealand, the
smaller island of Lolland – Falster and Bornholm (broadly Copenhagen and its hinterland) in Denmark, and Skåne in Southern Sweden, the main town of which is
Malmö. Kastrup Airport, adjacent to the Øresund is an increasingly important hub
for air traffic – now rated 6th in Europe. The region has 3.6 million inhabitants.
Summary of the NETLIPSE Case Study Report into the
Øresund Crossing Project – Denmark & Sweden
Facts & Figures
Country
Construction
Modality
Purpose
Length
Capacity

Denmark & Sweden
Bridge, viaducts, artificial island and tunnel with associated
approach works
Road & Rail
Enhanced regional economic development, creation of a joint labour and
housing market
16 km (excluding associated road and rail connections)
> 48.000 daily journeys

The main purpose of the project was to improve the transport link between Denmark
and Sweden in order to strengthen cultural and economic cooperation by stimulating
development on both sides of the strait, and creating a joint labour and housing market.
The project consists of a 16 km long fixed link between the two countries, comprising
a 7.8 km long bridge structure; an artificial island, 4 km long, and a tunnel, also
approximately 4 km long. At each end there are land works: a 430 m artificial peninsula on the Danish side, and a terminal area, toll station and control centre on the
Swedish side. Danish authorities have built an 18 km long railway and a 9 km long
motorway whilst on the Swedish side, 10 km of motorway and 10 km of railway are
being built.
Project History

Financing
Type

Time schedule
1990
1991
1993
1994
1995
Completion

International Loan finance indirectly backed by
Danish & Swedish governments

Commencement of detailed planning
Inter-Governmental Agreement
Commencement of Danish associated land works
Separate approval by both governments of link construction
Swedish environmental clearance, contract letting and works
commencement
August 2000

Cost (m. 1990 price level)
1991
€ 1.570 (budget at go-decision)
2000
€ 1.990 (cost at project completion)

Although several proposals for a fixed link had previously been put forward, by 1990
stable political and economic conditions, together with the construction of the Great
Belt Fixed Link (‘Storebaelt’) in Denmark, had created a favourable climate for the
project. The Øresund crossing was now the only missing part in a direct fixed link
between Sweden and mainland Europe. A growing orientation towards the rest of
Europe, made linking Scandinavia more closely to Western Europe highly desirable.
In March 1991 the Danish and Swedish governments signed an agreement to establish
a fixed link across the Øresund. The agreement was ratified by the two countries’ parliaments in August of that year. The political situation at the time of the decision on
the Øresund was not special. However it seems as if personal relations between the
two responsible Ministers in the Swedish and Danish government at this time were
crucial and no-one else who could have stopped the process of agreement did so.
Proactive management enabled both governments to grab a chance that came along.
A combination of a favourable political climate and the existence of ‘champions’ for
the project were crucial.
It should be noted that environmental issues were of extreme importance throughout
the project and, if incompetently handled, could have led to delay and cost overrun.
A complication was that environmental issues were dealt differently by Swedes and
Danes. In Denmark all issues on a specific major project are finalised in a separate
law – the project is an entity for the purposes of considering its distinct elements for
decision-making and management. In Sweden the situation is quite the opposite.
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Specific themes are dealt with by the competent authorities for that subject. Sweden
has a specific legal regime for decisions with respect to water. Because the Øresund
project crossed water, it became subject to the authorities that deal with water policies
– the Water Court – that could determine whether or not the project was allowed to
proceed. It thus became a major player during the planning and preparation phase.
Discussion on the level of spillage from dredging, and on the potential disturbance of
the water flow to and from the Baltic Sea, led in the end to a decision that spillage
should not exceed 5% and a ‘Zero Solution’ for water flow – the flow to and from
the Baltic Sea could not be disturbed.
In September 1993 work started on the Danish land works. In June 1994 the Swedish
government approved the construction of the link on Swedish territory on condition
that a number of environmental demands were met. In July 1994 the Danish Ministry
of Transport approved the general design, alignment and environmental conditions
for the Øresund Link on Danish territory.
Following the decision of the Swedish Water Court in 1995, work contracts were let
and work commenced, proceeding rapidly until by 1999 it became clear that elimination of ‘contingency float’ from contractors plans would permit early project completion. Appropriate incentivisation and work optimisation enabled completion months
earlier than originally planned, the link being opened in August 2000.
Costs and Financing
Geographical Project Scope

Copenhagen
Malmö
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The right to raise finance and pay to deliver the link
was set out in the Treaty between the two countries.
The crossing was to be financially positive, with the
cost of financing, building and operating the link
being paid for by revenues from users. Both costs and
revenues are shared on a 50:50 basis by the two
countries. Loans were secured from the open market
and guaranteed by both states, ensuring competitive
interest rates. Loans are expected to have been repaid
in a little over thirty years.
The arrangements for the project appear very robust.
Project funding, backed up by the two nations, was
independent of the political debate because of
the autonomous nature of the project sponsor
(Øresunds Konsortiet ØSK, from 1999 named
Øresundsbron Konsortiet ØBK – referred to subsequently as ØSK/ØBK as appropriate). Financing
arrangements were fully resolved in the agreement
between the two countries, and fed through directly
into the business case for the scheme, including the
operational stage. Overall, project budgets were
accurate and able to accommodate out-turn costs.

There were only two notable budget revisions, both associated with additional works
(anticipated by ØSK) to comply with environmental requirements. Key for the operational phase is that ØBK has independent authority to set the rates for the use of the
link, separating this decision from the political arena.
The link attracted initial criticism as traffic numbers and revenue were lower than had
been forecast. After opening of the bridge in 2000, the number of travellers by car
was below initial expectations. On the other hand the number of travellers by train
was similar to forecasts. Traffic on the bridge quickly picked up until by 2006 the originally forecasted traffic numbers were exceeded. However a major shift in travel
behaviour has been observed since 2000. The percentage of commuters using the
bridge has been gradually increasing over time. The major reason for this has been
the relatively lower house prices in Sweden and better job opportunities in Denmark.
This makes living in Sweden and travelling to Denmark to work an attractive proposition. At present, the income generated from road traffic for the Øresund Bridge is
lower than was expected – not because the number of passengers is lower than forecast – but that average fare for travellers crossing the link is lower. A key point is that
forecasting tools may be poor at dealing with significant market-changing projects,
since benefits take time to emerge.
Other examples of the project’s benefits can be seen. The increase in Skåne’s GDP has
been higher than anywhere else in Sweden, with a corresponding drop in unemployment from 1999 to 2007 due to new employment in Skåne and opportunities in
Denmark. The area has developed as a logistics distribution centre – there have been
large increases in location of Nordic headquarters in the Malmö area. In 2001,
Copenhagen and Malmö ports merged and have had 37% increase in traffic in a 5
year period since 2002. This supports the conclusion that the link has delivered on a
key objective for economic growth
Project Setup and Management

The Treaty between the two countries was clearly a necessary first step vital to the
success of the crossing. This set out the rules for the project but importantly did not
seek to change the basic laws of the two countries. Instead, ØSK accepted that there
would be differences in law, legal systems, standards and the role of government and
sought to plan for and manage these from the outset. Much effort went into the preparation of the treaty, and this proved to be a strong basis for the subsequent organisation and management of the project and the link’s subsequent opera
tion. Interviewees also argued that the creation of an autonomous agency for the project and its subsequent operation was a key element of the agreement. This new entity
was thereafter able to create and maintain support free from day-to-day interference
from either principal.
The Øresund Bridge is indirectly owned 50/50 by the Danish and Swedish governments. The Danish share operates through a holding company structure whilst the
Swedish share is channelled jointly through the National Rail Administration
(Banverket) and National Road Administration (Vägverket).
Øresund Crossing
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the case of the Water Court, they also used the time needed for decision-making for
preparing the necessary arrangements for their own contracting, and to validate the
whole project strategy and vision. ØSK liaised with a total of 180 different organisations, who were either directly involved or had an interest in the crossing. The style
of stakeholder management adopted was deliberately focused on planning, preparation and openness. This helped ØSK identify, assess and deal with issues at an early
stage.
Organisation chart
Danish Government

The Swedish State

Vägverket

Sund & Bælt

In addition to organisational structures ØSK also created a strong management philosophy and culture. Key themes were: Professionalism, Partnership and Proactivity.
The organisation was not created only for the construction of the crossing, but also
to operate the link. This ensured that a whole-life view was taken in the specification
of the scheme.
Strong stakeholders external to projects have the power to change scope and planning. The Swedish Water Court was a prime but no means only example of this. The
project’s managers were able to invest in building up relations with and increasing
their understanding of the external stakeholders, trying to adjust to their demands. In
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A/S StoreBælt
Partner A/S

Sund & Bælt
Partner A/S

SVEDAB AB

A/S Øresund

Øresundsbro
Konsortiet (ØSK)

D&R/Tunnel
Advisors

Within the project organisation a ‘management by objectives’ approach was applied.
The vision of the company was first translated into operational objectives. These were
then translated into objectives for divisions, contracts and to groups of employees on
a half-yearly basis and updated on a regular basis. The approach helped in the coordination of activities and provided the basis to measure performance and progress. OSK
also employed a systematic and proactive approach to risk management. A number of
notable risks, such as the effect of the Water Court process were assessed and flexibility
built into plans to mitigate this. Even the delay caused by the unfortunate accidental
sinking of one of the tunnel elements was overcome with a ‘Plan B’ to ramp-up tunnel
production capacity. The project tried to strike a careful balance between promoting
the use of proven methodologies and not stifling innovation for the contractors, particularly in a design and build contracting strategy. Proven technology was assumed to
include ‘state of the art’ technologies and use of proven methods brought together in
an entirely new way. This was in contrast to unproven or experimental techniques
which were not encouraged.

Banverket

figure 1: The Øresund Crossing organisation
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Contracting

In July 1995 ØSK signed the contract with the tunnelling consortium for the construction of the immersed tunnel with two lanes in each direction, a double-track railway
and a service tunnel. The contract had a value of DKK 3.98 bn. (€ 0.53 bn.). On
the same day, a contract for the dredging and construction of the artificial island was
signed with a value of DKK 1.4 bn. (€ 0.19 bn.). On September 1995 ØSK signed a
contract for DKK 6.3 bn. (€ 0.85 bn.) for the high bridge and the two two-level
approach bridges, with a motorway on the upper level and the railway on the lower
level.
Øresund Crossing
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A number of basic principles were seen as fundamental. Design and Construct (DC)
was the preferred contracting model. The contracts could not be strictly defined as
design and build, because certain parameters such as the main dimensions and format
of the bridge had been agreed by the two governments. A second principle which was
enshrined in each contract was self certification. Where possible, payments schedules
were built around the idea of a milestone system, rather than bills of quantities, so as
to lessen the potential for disputes. Each milestone was clearly defined and had to be
completed before the interim payment was made. A third and possibly the most
important aspect of the contract was the way in which risks were identified and
managed. ØSK was very keen that neither party should bear risks which it could not
control at least to some extent. The contracts set out ØSK’s responsibilities and
described what it, as the client, will undertake to do. Whatever was not covered within the contract was the responsibility of the contractor, who had to cover the risk
accordingly. This contrasted with the standard approach where anything not mentioned is the responsibility of the client.
Division of the works into a number of specific contracts ensured that individual contracts were manageable and deliverable via the market and would/could attract specialists in each field. ØSK managed the interfaces between these contracts, but took
the unusual step in the late stages of construction of proposing an integrated programme to completion. Up to nine contractors worked across contractual interfaces.
They were given control to plan and execute this process and appropriately incentivised. This enabled the works to be completed ahead of programme.
Operations

Road users pay tolls to ØBK. The rail situation is more complicated – ØBK owns the
railway and ensures the track is maintained in good condition whilst the rail operators are responsible for traffic on the track. The complexities generated by the rail
environment were insufficiently understood early in the project and special arrangements had to be put in place to manage operation of the rail link.
The Danish company responsible for rail traffic is Danish State Railways (DSB) which
provides urban, intercity, regional and international passenger rail services within
Denmark and into Sweden. Skånetrafiken, a regional public body, is the company
responsible for the majority of the Øresund trains from Sweden. In addition SJ, a
Swedish rail company, operates high-speed trains between Stockholm – Malmö –
Copenhagen. Freight trains are operated by Railion using EG locomotives. All operators can operate on the Øresund link provided they have a declaration of conformity
for the Danish network and a “track concession” for the Sweden. Since the Swedish
and Danish rail systems operate at different voltages all trains that operate on the line
need to be equipped with dual electrical systems. The operation of the link is supported by charges from road users set by ØBK, which obviously vary with traffic numbers, and by an annual access charge from the train operator, which is fixed.
Improving the attractiveness of rail (causing mode shift) would therefore affect the
financial performance of the link as a whole. It is not clear how the link operator and
train operator’s commercial incentives are aligned to give best value and fit with
scheme objectives and this issue may need to be addressed.
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14. Unterinntalbahn

Summary of the NETLIPSE Case Study Report into the
Unterinntalbahn Project – Austria
Facts & Figures
Country
Construction
Modality
Purpose
Length
Capacity

Austria
Primarily new build
Rail
Removal of bottleneck by provision of additional capacity
40 km
550 trains per day (vs. 320 currently)

Financing
Type
EU contribution

Coordinated through ÖBB – the state owned railway organisation
50% of design costs and 5 to 10% of construction costs

Time schedule
2002
2005
2007
Status

2008
2012 (October)
2012 (December)
Partially constructed

Cost (m. 2005 price level)
1999
€ 1.834 (estimated cost)
2002
€ 1.352 (estimated cost)
2005
€ 1.933 (project budget)

Project Purpose and Scope

As part of the process by which agreement was obtained within Austria to joining the
EU the Federal Government in Vienna agreed with the Provincial government in Tyrol
that in order to encourage the transfer of road traffic to rail a ‘Brenner Base Tunnel’
would be constructed. This would serve to lessen the impact of the increase in transAlpine transit traffic expected to follow on Austria’s joining of the Union.
The lower Inn valley lies on the northern approach to the Brenner Pass and the rail
route that currently runs through it has been designated part of the Berlin – Palermo
TEN axis. The line between Baumkirchen and Kundl, apart from forming part of this
Unterinntalbahn
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north – south route, also carries trains running east – west from Vienna and Salzburg
through to Zurich and beyond to France. This stretch of line represented the most restrictive bottle neck and was therefore given the highest priority in development.
In order to lessen the environmental impact of this first stage the majority is being
built below ground level, in cutting, in tunnel or in galleries. When complete the line
will provide faster north-south connections, reduce the environmental impact of both
existing and incremental rail traffic and will facilitate modal shift from road to rail.
Project History

In 1986 the governments of Germany, Austria and Italy commissioned a feasibility
study of a Brenner Base Tunnel. In its report three years later the study concluded that
for maximum benefit to be obtained the surrounding rail infrastructure would also
need to be improved. Further studies were commissioned which reported in 1993.
Work commenced on the Environmental Impact Statement (EIS) – which was completed in 1997 and the route was finalised in 1999. In 2002 Authority for Construction
was granted, with work commencing the following year. The scope of tunnelling
work has been modified during the execution of the works in order to reduce costs.
Currently two of the ten contract sections have been completed, six are under
construction and the remaining two are out to tender. The second section of the
Unterinntalbahn towards the German border between Kundl and Kiefersfelden is
currently being planned.
Costs and Financing

In addition to EU funding (50% of design costs and 5 to 10% of construction costs),
money has come from ÖBB Infrastruktur Bau AG (hereafter referred to as ‘ÖBB Bau’)
a 100% owned subsidiary of the Austrian Federal Railways ÖBB, which in turn is
owned by the Austrian Government. The Government guarantees the funding of
planning and construction by loans from the capital market.
During the period when costs of the project were being finalized the Unterinntalbahn
was facing severe competition for funds
from other infrastructure projects. This
Geographical Project Scope
period saw a rapid reduction in projected
costs – from € 1.834 bn. to € 1.352 bn.
The Austrian Federal Ministry of
Transport (BMVIT) and the Austrian
Court of Audit were suspicious that overoptimistic assumptions were being made
and independent consulting engineers were
asked to check the projections. They agreed
that the estimates were overly optimistic
and following the resignation of the
previous project director costings were
Innsbruck
revised and currently stand at € 1.933 bn.
after allowing for risk in accordance with
Austrian infrastructure project best practice.
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The difference between € 1.352 m. and € 1.933 m. is accounted for as follows: Pricing
€ 132 m., correction of over-optimistic estimates € 115 m., additional construction
work € 83 m., technical € 75 m. (of which € 41 m. is disputed), allowance for additional risk € 61 m., previously excluded labour costs € 57 m. and land acquisition costs
€ 17 m.
Project Setup and Management

Austria’s Transport Master Plan (GVP-Ö) is drawn up jointly with the Austrian
Provinces, government owned infrastructure companies, and statutory interest groups
and is coordinated by the BMVIT which is also responsible for technical, financial
and legal oversight of railway operations and safety. The rail infrastucture element of
the GVP-Ö is drawn up by ‘ÖBB Bau’. ÖBB Bau took over the financing responsibilities of the Railway Infrastructure Service Company (SCHIG mbH) in 2005. In 2008
the business activities of Brenner Eisenbahn GmbH (BEG), which up to that point had
been a free-standing but wholly owned subsidiary of ÖBB Bau, with board representation from the Province of Tyrol, was subsumed into the organisation of ÖBB Bau,
leaving only residual finance functions with BEG. (This analysis reviews the position
prior to January 2008.)
Under various owning structures BEG had been responsible for the project from
its early stages – organising finance, completing the EIS and obtaining the necessary
clearances for the first stage of the Unterinntalbahn. Within the internal organisation
of BEG all interfaces were clearly identified and the responsibilities for the different
elements of the project clearly defined.
Previous infrastructure projects, in particular the by-passing of Innsbruck, were planned
and executed by ÖBB “in distant Vienna”. Local stakeholders had not been involved
and the scheme’s implementation was greeted with considerable hostility. This hostility initially spilt over into the early stages of the Unterinntalbahn project. The
Tyrolean provincial assembly ruled that “not a metre of over-ground track will be
built in Tyrol”. By 2005 an independent opinion poll established that only 7% of
respondents viewed the project unfavourably.
Unterinntalbahn
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This turn-round was achieved by a carefully planned and executed strategy of engagement. Groups of local communes were brought together with consultant engineers
and specialists to develop proposals for the routing and features ultimately agreed
upon. Often this meant that less suitable original proposals were replaced by locally
developed alternatives based on local geological, sociological and legal knowledge.
The EIS also benefited from this close liaison with the local stakeholders involved.

Organisation chart
Contractors

ÖBB Infrastruktur Brenner Eisenbahn GmbH
Bau AG

General Management
Contractor 1

Controlling

The diameter of the tunnel has been reduced, thereby lowering cost, as a result of a
decision to alter the maintenance regime of the line. Instead of maintenance whilst
traffic continued to run (taking advantage of the wider bore) it has now been agreed
that the train service would be arranged around specific time-slots in which maintenance would be conducted.
Stakeholder involvement has already been mentioned. Because all concerned were so
closely involved in the process changes in scope, necessitated for example by geological conditions, were understood by those affected and accepted. Many of the consulting engineering contracts were placed with local specialists intimately involved with
local circumstances. BEG has also made efforts to draw upon the experience of other
large infrastructure projects across Europe and at the same time participating in information exchanging and networking forums.
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Business Division Unterinntalbahn
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new railway line
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...

Accompanying Control

Documentation within the project has been managed, stored and distributed electronically – ensuring consistency and a common project base. A key success factor in
project management so far has been the personal experience, competence and attitudes
of the project managers themselves. Efforts are being made to ensure that these competencies can be defined and training directed more specifically at the requirements
for the management of large infrastructure projects.

...

Division
Services
Management

Division
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Controlling

Project
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Once open the operator of the line will be ÖBB Infrastruktur Betrieb AG who will
market track access and pay a user fee to ÖBB Bau which will remain the owner.
Project
Services

Contractor n

figure 1: The Unterinntalbahn organisation

Contracting

Planning consultants and consulting engineers were engaged by BEG under the terms
of service agreements. BEG focused on project management arrangements with most
elements being out-sourced. Construction contracts were based on bills of quantities
and technical specifications for each of the ten main construction lots. Risk analysis
specifically excluded contractors and the relationship between BEG and contractors
has been described as being ‘distant and cold’. Latterly greater efforts have been made
to improve collaboration and to develop a more trusting atmosphere.
Operations

The project has been undertaken through a period of thoroughgoing restructuring of
the ÖBB structure. The fact that there has been a free-standing project organisation –
BEG – has served to insulate the project from the direct impact of many of these changes.
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15. West Coast Main Line

Summary of the Netlipse Case Study Report into the
West Coast Main Line Project – United Kingdom
Facts & Figures
Country
Construction
Modality
Purpose
Length

United Kingdom
Renewal and Upgrade
Rail
Intercity, Commuter and Regional Passenger services, and Freight
Route – 406 miles (650 km), Track works 780 track miles (1248 km)

Capacity
Long distance passenger services
Freight train paths

Financing
Type
EU and third party
Contribution

80% increase (post completion)
60 – 70% increase (post completion)

Private / Public (loans part serviced by grants from DfT),
track access charges paid by users)
> € 63 m.

Time schedule
1998 (previous Railtrack ‘PUG2’ project)
2001 (at end of Railtrack management)
2003 (definition of present WCML project)
Stage 1
Stage 2
Stage 3 (Completion)

2005
2008
2004 (delivered to time)
2005 (delivered to time)
2008

Cost (m. 2006 price level)
1998
€ 2.492 (estimated cost at PUG2)
2001
€ 16.198 (estimated cost at end of Railtrack management)
2003
€ 11.214 (estimated cost incurrent WCML project definition)
2003
€ 10.342 (current estimated completion cost)
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Project Purpose and Scope

The West Coast Main Line (WCML) is Europe’s busiest mixed-use railway, linking
London with major urban areas in the northwest and Scotland. More than 2.000
train services consisting of inter-city, regional and short distance commuter trains,
along with substantial freight traffic use the route. The latter represents around 40%
of the total rail freight traffic movements in the UK.
Following the bankruptcy of Railtrack (Network Rail’s predecessor), the Strategic
Rail Authority (since incorporated within the Department for Transport (DfT)) conducted a thorough review of the West Coast Main Line upgrade project’s scope and
management arrangements. This resulted in the WCML Strategy report of June 2003
in which current objectives were set out. These were to: address the major backlog of
maintenance and renewals, and ensure value for money; establish sustainable and cost
effective maintenance regimes; provide capacity for anticipated growth in passenger
and freight business over the next 20 – 30 years, with fast and competitive journey
times between the major cities served; and to provide an improved level of performance, safety and reliability, so as to regain market share and increase the railway’s role
in the economy. All of these objectives were to be accomplished whilst services were
maintained during rebuilding and enhancement work.
Environmental benefits were seen to follow from a modal shift from less environmentally friendly transport modes. Direct financial benefits include increased passenger
and freight receipts, whilst indirect benefits include journey time benefits, reduced
overcrowding on trains, road decongestion. The overall Benefit Cost Ratio has been
calculated at 2.5:1

October 2001, in the government putting it into Railway Administration. In essence
Railtrack was bankrupt.
This brought a reappraisal of the PUG2 plans. Revised estimates indicated that the line
upgrade would cost the total of € 16.198 m. and would be ready by 2008 with a maximum speed of 125 mile/hr (200 km/h) for tilting trains. This was clearly unacceptable.
The Government agency responsible for the industry at that time was the Strategic
Rail Authority (SRA) which was directed to intervene in the WCML project to find a
way forward. It concluded that abandoning the project was not viable because 80%
of the work involved renewals that were needed to replace the route’s ageing infrastructure and the trains were in the course of delivery. Moreover, stopping work already contractually committed would have incurred substantial financial penalties for
Network Rail (NR), the not-for-profit company that took over from ‘Railtrackin-administration’ in October 2002. The SRA established that the project could be respecified with deliverable outputs and a clear positive business case.
The WCML Strategy Report, published in June 2003 addressed the need not only to
repair and renew the railway to ensure its continued operation, but also to provide
the capacity and capability for high-speed long distance trains, local and regional
passenger services and serving the freight market. Proven technology was to be used
wherever possible – the project had a huge scale and could not afford the uncertainties
associated with the development of new technology. A business case was built linking
revenues with costs of individual upgrade activities and providing a communication
instrument with all parties involved. Finally the predictions of the cost of the project
were brought back from € 16.198 m. to € 11.214 m.

Project History

The WCML was electrified and upgraded in the 1960’s and 70’s but since that time
little further investment had taken place – given the limited resources of the nationalised railway the main objective was to keep the system running. Privatisation of the
industry led to a fragmented, highly contractualised structure where franchised passenger and privately owned freight operators, a privately owned infrastructure owner
(Railtrack), and infrastructure contractors replaced the previously integrated structure.
In 1997 the main inter-city franchise on the WCML was won by Virgin Trains Group
for the period up to 2012. They planned to work with Railtrack (RT) to revise the
modest plans to modernise the infrastructure which by then had been agreed as part
of the privatisation process. It agreed with RT in 1998 an upgrade programme known
as Passenger Upgrade 2 (PUG2) that promised higher speed trains with a higher frequency. The plan was reliant on new technology, at a cost of € 2.5 bn. and would be
ready by 2005. In parallel Virgin ordered a fleet of new trains that would be capable
of running at 140 mile/hr (225 km/h), with delivery planned for May 2002. However
costs escalated – as engineering led solutions failed to take into account affordability
to the end-users, the technology failed to deliver and elsewhere on the network a
series of catastrophic failings created a financial crisis for RT which resulted, in
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The strategy was built upon an extensive consultation with stakeholders, both within
the railway industry and with other interested bodies, such as local authorities and
user groups. Trust was built up and kept. The SRA (subsequently DfT) had managed,
in cooperation with the industry, to define a more realistic plan. Previously excluded
train and freight operators became heavily involved and provided the SRA with practical advice and guidance. This plan was not made in isolation as before, but in
cooperation with the whole rail industry and
important stakeholders. The previous integrated nationalised structure failed to deliver the
necessary upgrade to the WCML. A purely private approach also failed – possibly because
the fragmented nature of the industry was initially unable to develop the degree of cooperation necessary to deliver a highly complex
multi-faceted project. A joint public-private
approach has however succeeded in delivering
an agreed output at a substantially reduced
cost.

West Coast Main Line

243

Project Setup and Management

Glasgow

Edinburgh

By April 2006, around three quarters of the physical
work of the project was complete. Remaining key
works include the enlargement of Milton Keynes and
Rugby stations and the widening of the Trent Valley
route.
Costs and Financing

London

Between 2002 and April 2004, the project was funded directly by government. Since then, it has been
funded by NR loan based capital, serviced by
receipts of network grant from the SRA/DfT and
track access charges paid by the freight and train
operating companies. See figure 1 below for an overview of the funding flows in the WCML project.

Geographical Project Scope

Network Rail is tasked with the efficient delivery of the agreed project specification.
The overall direction of the project is achieved through a Project Board made up of
NR, DfT, and ORR Board Members and NR and DfT West Coast Directors, dealing
with strategic decisions. Reporting to this Board, which meets between monthly and
3-monthly dependent on need; is a Project Development Group (Network Rail, SRA
& ORR) meeting two-weekly, dealing with detailed issues, and a WCML Operators’
Group (Network Rail, with all train and freight operators) considering operations,
performance and maintenance issues. The Operators’ Group meets monthly.
The WCML Strategy was presented as “Britain’s railways working together”. The
‘internal’ parties comprise the DfT (SRA prior to summer 2005); NR; passenger &
freight train operators and the ORR. External stakeholders are indirectly affected by
the outputs of the project. They can influence funding or support for the project and
in some cases have a statutory right to be consulted in the process of development. In
total over 700 organisations were identified and contacted individually.
Dialogue with stakeholders has been seen as one of the critical success factors in the
project’s latter stages. The objective has been to ensure that for all stakeholders, the
amount of “surprises” would be minimal and manageable. This approach contrasts
with that of RT and Virgin up to 2002. Although the stakeholders have not always
agreed with the actions of SRA/DfT and Network Rail, they could understand the
reasons for actions and the arguments used.

figure 1: Funding flows for the West Coast Programme

Department for Transport
Freight
grants

Franchise premiums
and performance
payments

Subsidies and
performance
payments

Network
grant

Freight Operating
Companies

Train Operating
Companies
Track
access
charges

Track
access
charges

Fare
revenue

Performance
payments &
access
compensation

Fare
revenue

Network Rail

Customers

Payments for
renewals and
enhancements
work

Contractors

244

Managing Large Infrastructure Projects

Passengers

In the Railtrack / Virgin period an inward looking, ‘high tech’ project approach was
followed. This led to issues of cost overrun and delay and a complete sense of alienation from all but those directly involved in the project. Since the WCML Strategy,
public-private cooperation has built up covering all of the aspects that were important
for the realisation of the upgrade.
After the period of huge cost overruns in the RT period, a new baseline was established defining renewals as well as enhancements. NR used project baselines to deliver clear
cost structures. From the new baseline (in which the project was stripped down to
only the key outputs), a possession access regime was negotiated with the train operators which enabled staging and costs to be determined with far greater accuracy.
Among factors which have facilitated project management are:
• integrated project control and information systems. Key data can be obtained
from a common source.
• In addition increasingly project management has been split so that project organisations can be located “where the work is”. The organisation was changed from
centrally-based, and functional, to a more integrated, locally based organisation.
• All identified risks in the project have been listed. Each risk has been assigned to
an owner who has to manage it.
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In addition NR has tried wherever economically sensible to perform work in larger
chunks than had previously been the case. Instead of arranging short possessions, it
proved more effective to have longer possessions for a number of weeks in order to
get cost efficiency and the required construction timescales. Extensive consultation
with stakeholders was vital to get a consensus that blockades were the best way forward, including clear explanations of the benefits to be gained for all parties. NR has
been able to demonstrate that selective use of big blockades leads to a more financially attractive and controllable project.
Organisation Chart

Department for Transport

Private Train Operators

Network Rail

Projects Client/Sponsor

West Coast Project Board

West Coast Project

Small Client
Team

West Coast Project
Development Group

Enineering
Teams

figure 2: West Coast Programme organisation chart

The contract strategy of RT was aimed at working in partnership with contractors
(forming alliances): sharing cost savings as well as cost overruns. But this strategy did
not work at all well because the business objectives of Railtrack and the contractors
were not aligned and there was no agreement on the scope of work packages.
Railtrack often lacked understanding of the technical issues involved.
Operations

Network Rail Board

Government

In the case of WCML, NR has outsourced approximately 50% of material procurement and Project and Contract Management. Design and delivery has been 100%
outsourced. Network Rail buys all of the track, sleepers and ballast. The benefit of
cheaper prices goes to NR, instead of contractors.

It will be recalled that a key project requirement was for renewal and upgrade work
to be undertaken whilst enabling a working railway to continue to operate through
the construction sites, still delivering a reliable service to customers. This has meant
that access to sites has been a ‘scarce resource’ setting restraints on techniques
employed and with huge cost implications. Once a more collaborative atmosphere
was established it proved possible to work within the industry to permit longer access
periods. Alternative routes and services were introduced – for example using trains
operated by other franchise operators. The use of big blockades has been effective in
reducing costs and to delivering accelerated timescales.

Internal Client

Central
Team

Geographic
Project Delivery
Teams

Contractors

Contracting

Network Rail has a formal procurement strategy complying with UK and EU legislation. The preferred approach is to enter a series of contracts split by discipline with
contract deliverers rather than to main contractors who then sub contract the majority of work. Network Rail’s Contract Review Committee, consisting of senior officers
from with the company, approves every contract with a substantial risk and value.
The starting point is lump sum, competitive contracts. Variations from this principle
have to be soundly justified. For example if the project scope cannot be made clear
then it is contracted on a reimbursable basis (e.g. signalling systems).
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Appendix D: Summary of the Peer Group Review

Peer group results

The themes that the panels discussed were, in short:
Project selection
process

After a two-year research period, the NETLIPSE project ended on May 5th 2008.
During this period, best practices and lessons learnt on the management and organisation of 15 large infrastructure projects were gathered by four knowledge teams in
Europe. The EC, sponsor of the NETLIPSE project, asked the NETLIPSE project
team to organise a peer group review, in order to verify the research methodology and
results obtained. This peer review took place at the Network Meeting in Torino on
April 18th 2008, which was hosted by the Structure of Mission for the Lyon-Torino
new railway link.
Purpose

Purpose of the NETLIPSE peer review was to assess the NETLIPSE project research
methodology and verify the research results.
Questions to be answered were:
Is the methodology sound?
Is the quality of the research results sufficient?
Members of the Peer Review Panel
Karel Vinck
Chairman, TEN coordinator, EU (B)
Antonio Calabrese Professor, Politecnico di Milan (IT)
Peter Hansford
Executive Director, The Nichols Group (UK)
Marian Hantak
TEM Project, Central Office, UN
Karl Johann Hartig Project Manager, Vienna Central Station (AU)
Johann Herdina
General Manager, ÖBB Bau AG (AU)
Saverio Palchetti
Intergovernmental Commission for the Lyon – Torino Line (IT)
J. Rodney Turner
Professor ESC Lille & Kemmy School of Business, Limerick (IR)
Members of the NETLIPSE Panel
Leendert Bouter
Chairman, NETLIPSE Executive Board,
Ministry of Transport (NL)
Stuart Baker
Divisional Manager, Department for Transport (UK)
Marcel Hertogh
NETLIPSE Project Manager, AT Osborne BV (NL)
Hans-Rudolf Schalcher Professor, ETH Zürich (CH)
Pau Lian Staal
AT Osborne BV (NL)
Geert Teisman
Professor, Erasmus University, Rotterdam (NL)

Professor Hans-Rudolf Schalcher
Chairman Technical Verification Board

The NETLIPSE team could only study those 15 projects that were willing
to join the research group at the time the NETLIPSE project team submitted
for EU-funding. Three projects from new EU-countries were included. In
order to take the NETLIPSE concept forward, a wider cross section of projects is needed.
Research approach All research teams started with a desk study phase, writing up a background document of the project. The Knowledge Protocol, a questionnaire
consisting of eight themes for qualitative analysis (open questions) and a
quantitative part (check boxes), was set up partly on the basis of past
experiences with other quality and project management models. The personal interviews took place on the basis of the Knowledge Protocol. Case
Study Reports were written, including the findings and presented to the
Project Director for verification. The results of the 15 projects were analysed
and written up in this NETLIPSE Book.
Ranking of findings Chapter 3 of this NETLIPSE Book contains a ‘recipe book’ approach to the
issues involved. There is a remarkable degree of consistency in interviews,
which were subject to validation through the project facts and figures
which had been gathered in the Background Document. It is difficult to
identify the ‘most important point’ since the reaction and impact on readers
depends on their own roles, the context in which they were working and
their own experience. People can learn different things from the same set
of facts.
The research results confirmed the general impression that projects
managed hard, objective issues well. Softer, more subjective issues – such
as stakeholder management and human resources were generally less well
managed.
Risk Management
The NETLIPSE research has consistently exposed risk management as
being a key element in the approach to most LIPs, that focuses both on
opportunities and threats.
Legal Consents
Legal consents were seen as being a particularly difficult area to deal with.
The consents introduced more complexity and often caused delay, for
instance when new regulations are issued. There is a need for a realistic
approach since efforts to reduce rules and regulations are rarely successful.
Use and purpose of The development of the Infra Maturity Tool will entail respecting the cultural
an Infra Maturity Tool environment of a project. It will be a flexible tool that can be used for
evaluating maturity of the project management of a large infrastructure
project.
Property issues
A common approach has not emerged in the NETLIPSE research. In
Switzerland there is a tradition of public debate and decision by referendum and that once a decision of that nature has been taken, property rights
were subordinated, but by due process, to the public will. In other countries administrative processes were available to provide an effective means
of land acquisition.
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The Peer Review Panel was then asked to give their final conclusions:

Torino – Lyon new railway project

Hartig: found the draft report useful but highlighted the need for follow-up work to
be undertaken, possibly under the TEN-T umbrella. He also commended the practice
of personnel exchange at all management levels.
Herdina: found the research approach to be sound and believed that in due course the
emerging conclusions could be used as a basis for project review at early stages to
determine the justification for funding. Cost Benefit Analysis was a problem – common to most LIPs. It had to be recognised that costs tended to be national whilst
benefits were often international.

The Peer Panel took place at the offices of the Observatory, the Commissione
Intergovernativa per la Nuova Linea Ferroviairia Torino – Lione. This Observatory is
responsible for the Italian – French railway project running through the Susa Valley.
During the two year research, the NETLIPSE project team has had many contacts
with this specific project.
Facts & Figures

Turner: expressed a hope that more academics could be attracted to future stages
of the NETLIPSE research. He was struck by the fact that although there was little
which was absolutely new to the project management world, it is remarkable to observe that it is still necessary to spell out these basic truths. He believed that the
elements exposed could be incorporated into the IMT as it was developed.
Hantak: emphasised the importance of the dissemination of information and experience which the research had demonstrated was badly needed. The EU could have a
role in encouraging this.
Calabrese: said that it was very important that further stages of development and
application should embrace a wider range of partners and subjects.
Hansford: found the findings very useful from a personal standpoint and believed that
the IMT could become a valuable tool. A further application could be as a diagnostic
tool when projects found themselves in trouble.
Palchetti: hoped that a greater Southern European dimension could be brought to
future studies. He looked forward to continuing and closer collaboration between
Italian project managers and forthcoming research.
In summing up Karel Vinck stated that the Peer Review Panel was unanimous in its
view that the work undertaken had been very useful and should be continued. The
EU was facing economic, political and social challenges which could be significantly
eased by the development of effective infrastructure projects of the sort to which the
IMT and the associated NETLIPSE research could contribute. A first step in this process would be the provision of such a tool. If the EC were to agree to further work it
would have to be undertaken quickly so as to deliver the necessary functionality as
soon as possible. Future activities have to take aboard comments made, particularly
with regard to issues of Human Resource Management, contracting processes and
quantification of benefits.

Country
Construction
Modality
Purpose
Length
Capacity
Financing
Type
EU contribution

Status
Preliminary works:
(15th of April 2008)
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States end EU contribution, possible up to 10% private funds
€ 671.8 m. (for the budget period 2007 – 2013), about 30% expected for
the following EU budgets.

Service tunnel completed in Modane (FR) November the 1st, 2007;
Service tunnel in St. Martin la Porte (FR), 76% completed;
Service tunnel in La Praz (FR), 66% completed;
No excavation has yet been started in Italy.

Project purpose and scope

The Common section, between St. Jean de Maurienne and Susa Valley, is part of the
international section linking the two railway districts of Torino and Lyon. The main
purpose of the project is to better the balance between the different transports modalities, in a sensitive zone as the Alps, using the large possibilities of the rail mode,
taking in consideration larger purposes as the sustainable development, the struggle
against the climate change and the protection of bio diversity.

Jan. 1996
Jan. 2001

Oct. 2001
Dec. 2003
250

Italy – France
New build tunnel and rail lines
Rail
High capacity for freight and combined transport, lorries rail, passengers
Common section about 85 km
about 40 Mton

Main project milestones
Agreement creating the Intergovernmental Commission between Italy and
France for the new railway line;
International Agreement (later Treaty) confirming the Countries will to
build the new line between Torino and Lyon and creating the Project
Society;
Creation of the Project Delivery Organisation: Lyon Turin Ferroviaire SAS;
Approval of Outline Design in France and Italy;
Summary of the Peer Group Review
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April 29th, 2004
May 5th, 2004

Jul. 2005
Dec. 2005
Dec. 2005
2004 – 2007
Mar. 2006
May 2006
May 2007
Jul. 2007
Nov. 2007
Dec. 18th 2007

Feb. 2008

June 2008

2009
2009
2008 – 2011
End of 2011
2011 – 2013
2013

The European Union redefines 30 priority programmes to be completed
by the year 2020 as part of the European Transport Network;
Signature of a “Memorandum of understanding”: France and Italy will
equally support the investment (estimated at 5.2 billions euros each) for
the International section, decided not the phase the Commun section;
once ensured the European contribution, 63 % of the remaining costs for
the Common section, will be charged on Italy and 37% on France;
Loyola de Palacio appointed as European Coordinator for PP6;
Opposition in Susa Valley to preliminary works and boreholes;
Government creates a Political Table for discussions with the Valley;
Reference Design, including the development of financial and legal schemes;
Creation of the Observatory for the Susa Valley;
Public Enquiry in France;
Laurens Jan Brinkhorst appointed new European Coordinator for PP6;
The Italian Government decide to change the route of the project in Italy;
Italy and France bid for EU call for contribution on cost of common section;
EC decide for a contribution of € 671.8 m.;
Signature of the Public Consent (Déclaration d’Utilité Publique – DUP) by
the French Prime Minister for the French part of the Lyon – Torino crossborder section;
Political Table asks the Observatory to assess route scenarios in the Susa
Valley.
Future steps
The Observatory will provide the Government with recommendations on
the route of the project and on the politics to be developed to increase
the railway traffic;
New Agreement between Italy and France on the main features of the project, including the financial scheme;
New project society who will have the mission to build the base tunnel;
Revision of the Outline Design and of the Detailed Design of the Italian part
of the Commun Section;
Public Consent in Italy;
Land acquisition and preliminary works;
Start of the main works.
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Anderson, J., Reilly, J.J., Isaksson, T., 1999 ‘Risk Mitigation for tunnel projects – a structured approach’ Proc
World Tunnel Congress ’99 / ITA Conference, Oslo, May, pp703 – 712.
Arup, 2000, Jubilee Line Extension, End-of-Commission Report, Secretary of State’s Agent, UK
Brown, J., 2002 – Implementation Guidelines, WSDOT’s CEVP™ process. With consultants Golder Associates –
Dwight Sangrey, Bill Roberds & Travis McGrath (risk), Parsons Corporation – Keith Sabol (cost), KJM
Associates – Art Jones (estimating), Keith Molenaar, Univ. of Colorado (process & documentation).
Einstein, H.H. & Vick, S.G. 1974, ‘Geological model for a tunnel cost model’ RETC Proc. p1701
EFQM (1991) EFQM Excellence Model.
European Commission (2001) White Paper, European Transport Policy for 2010: Time to Decide, European
Communities.
European Commission (2002) Trans-European Transport Network, TEN-T priority projects.
European Commission (2005) Trans-European Transport Network, TEN-T priority axes and projects.
Fisher, R., W. Ury, & B. Patton (1991) Getting to Yes, Penguin.
Flood, R.L. (1999) Rethinking The Fifth Discipline, Routledge.
Flyvbjerg B. and E. Westerveld (2007), ‘Betuweroute als best practice’, NRC Handelsblad, 19-06-2007.
Flyvbjerg, B. (September 2007) Truth and Lies About Megaprojects, Faculty of Technology, Policy, and
Management, Delft University of Technology, The Netherlands.

Activity of the Observatory
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WEBSITES:
www.netlipse.eu
www.betuweroute.nl
www.kennis.betuweroute.nl
www.alptransit.ch
www.bav.admin.ch
www.uvek.admin.ch
www.bafu.admin.ch
www.ur.ch
www.beg.co.at
www.bmvit.gv.at
www.brennerbahn.info
www.oebb.at
www.schig.com
www.rave.pt
www.hslzuid.nl
www.maaswerken.nl
www.eur.nl
www.lnec.pt
www.ibdim.edu.pl
www.rijkswaterstaat.nl
www.transport-research.info
www.autostrada-a2.pl
www.autostrada-a4.pl
www.gddkia.gov.pl
www.mt.gov.pl
www.fidic.org
www.blsalptransit.ch
www.uni-kassel.de
www.atosborne.nl
www.dft.gov.uk
www.ethz.ch
www.ec.europa.eu
www.cordis.europa.eu
www.transumo.nl
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Appendix F: List of Dissemination Tools
NETLIPSE project website
Betuweroute
Knowledge Management Website Betuweroute
AlpTransit Gotthard Ltd (Götthard Base Tunnel)
Federal Office for Transport
Federal Department of Environment, Transport, Energy
and Communications
Federal Office for the Environment
Canton Uri
Brenner Eisenbahn GmbH (Unterinntalbahn)
Federal Ministry of Transport, Innovation and Technology
Aktionsgemeinschaft Brennerbahn
Austrian Federal Railways
Schieneninfrastruktur – Dienstleistungsgesellschaft
RAVE project
HSL-Zuid
Maaswerken
Erasmus University Rotterdam
Laboratório Nacional de Engenharia Civil
Instytut Badawczy Dróg i Mostów (Road and Bridge
Research Institute)
Rijkswaterstaat
Transport Research Knowlegde Centre
Motorway A2
Motorway A4
General Directorate for National Roads and Motorways
Polish Ministry of Infrastructure
International Federation of Consulting Engineers
Lötschberg Base Tunnel
Kassel University
AT Osborne
Department for Transport (West Coast Main Line)
Eidgenössische Technische Hochschule Zürich
(Swiss Federal Institute of Technology)
Directorate General for Energy and Transport
Information on the Framework Programmes
Transumo

The NETLIPSE project focussed on disseminating experiences and knowledge through the continuous and interactive NETLIPSE network. In order to do so several communication tools were developed for the proper dissemination of information. These tools were developed for two levels of
target groups. Level 1: accessible for the Consortium Partners and client EC only; level 2: for the
NETLIPSE network and general public. These communication tools were produced to provide information on the research results on a regular basis and in a user-friendly way. Basic principle being
to promote NETLIPSE as a network that may be joined.
Available per
Internet website www.netlipse.eu:
May 2006
- general project information and updates
- downloadable information
- contact information
- network meeting information and registration forms
- presentations

Level
2

2

Closed section of the website www.netlipse.eu:
May 2006
- reports of Executive Board, Technical Verification
Board, Advisory Board and EU-progress meetings
- case study reports
- knowledge protocol

1

3

NETLIPSE Book:
- description of the research approach
- description of the research results
- description of the projects researched

May 2008

2

4

Bi-annual newsletters

#1 December 2006
#2 July 2007
#3 January 2008
#4 May 2008

2

1

List of Dissemination Tools
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Appendix G: General Information EC & Transumo

5

Kick-off conference

Available per
London, 11 and 12 May 2006

Level
2

The NETLIPSE project could not have been possible without the financial support of the EC
and Transumo.

6

Network meetings:
- Warsaw
- Lisbon

12 and 13 February 2007
5 and 6 November 2007

2

Final conference Turin

17 and 18 April 2008

2

8 15 Case Study Reports

May 2008

1

The NETLIPSE project successfully applied for EC support through the Sixth Framework
Programme, the European Community Framework Programme for Research, Technological
Development and Demonstration 2002 – 2006, amounting to € 17.5 bn. The programme
supports research cooperation and integration of research efforts, promotes mobility and
co-ordination and invests in mobilising research in support of other EC policies. It is the main
instrument of the European Communities for the realisation of the European Research Area.

9

May 2007

2

10 Reports on EU Progress meetings

Regularly

1

11 Presentations:
- TEN-Days 2007
- Transumo
- BBT-Symposium, Innsbruck

10 May 2007
11 December 2007
28 and 29 February 2008
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2
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NETLIPSE Secretariat
PO Box 8017
3503 RA Utrecht
The Netherlands
Tel. +31 30 2916 904

More information can be found on the websites:
http://cordis.europa.eu and http://ec.europa.eu

Transumo (TRANsition SUstainable MObility) is a Dutch platform of over 150 companies,
governmental agencies and knowledge institutes that cooperate in the development of
knowledge with regard to sustainable mobility. Transumo aims to contribute to a transition
from the current inefficient mobility system towards a system that facilitates a stronger
position in economic competition, as well as ample attention for people and environment.
The research and knowledge development activities of Transumo started in 2005 and will
continue until at least 2009. Currently over 20 projects are conducted within Transumo.
More information is available via www.transumo.nl
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