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Foreword 
BENEFIT (Business Models for enhancing Funding and enabling Financing for Infrastructure 
in Transport) is a research project funded by the European Union's Horizon 2020 research 
and innovation programme.  
The project was elaborated in the period  December 2014-September 2016 with the distinct 
objective to adopt an innovative approach in analysing transport infrastructure delivery and 
build a dynamic decision and policy guiding tool, the BENEFIT Matching Framework (MF), to 
function as: (i) an ex-post assessment tool; (ii) a monitoring and ex-ante scenario building 
tool for the assessment of alternative funding schemes; (iii) an ex-ante (forward) tool to 
assess the potential of transport investments to reach pre-specified goals, and (iv) a tool for 
project resilience rating to fluctuations in the financial markets and national and global 
economy. 
In developing the above, the BENEFIT approach combined theoretical foundations with 
project case study research, taking stock of the project profiles of forty-five studies of private 
co-financed transport infrastructure projects collected under the COST Action TU1001 
(Public Private Partnerships in Transport: Trends and Theory, P3T3) and project cases 
collected for the purpose of the BENEFIT Project. More specifically, during the course of the 
BENEFIT project, the Project case set was supplemented with 31 new project cases with a 
view to enhance the sample to include projects delivered through public financing, as well as 
to provide a more balanced picture of the various transport modes.  
The above additional Project Cases presented herein comprise a collection of transport 
projects at various levels of implementation, delivered both by private and public financing. 
Each project case is structured along the same lines, as in the COST Action TU1001 Project 
Case Books and in combination present a rich source of information on transport 
infrastructure project delivery. 

 
 
 

Athena Roumboutsos, Project Coordinator 
On behalf of the BENEFIT Project Partners 
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The BENEFIT project 
1 Concept and Objectives 
BENEFIT seeks to take an innovative approach by analysing funding schemes within an 
inter-related system. Funding schemes are deemed to be “successful” (or not) depending on 
the Business Model that generates them as well as their stakeholders and policy contexts. 
The performance of the Business Model is affected by the implementation and the transport 
mode context – together with other contextual changes over time and space, including 
changes in overarching policy frameworks. It is matched successfully (or not) by a financing 
scheme. Relations between actors are described by a governance model (contracting 
arrangements). These are key elements in Transport Infrastructure Provision, Operation and 
Maintenance, as illustrated by Figure 1. 

 
Figure 1. BENEFIT Key Elements in Transport Infrastructure Production, Operation and Maintenance 

 
In developing this model, BENEFIT takes stock of seventy-five transport infrastructure 
projects funded and financed by public and private resources from nineteen European 
and four non–European countries covering all modes of transport. This data has been 
produced within the framework of activities undertaken by the COST Action TU1001 on 
Public Private Partnerships in Transport: Trends and Theory and complemented by an 
additional 31 cases collected and construed within the course of the project. 

By applying the Decision Matching Framework, BENEFIT undertakes: 

• An ex-post analysis and assessment of alternative funding schemes (such as public, 
PPP & PFI amongst others) based on existing experiences in different transport 
sectors and geographical areas and their assessment with respect to economic 
development, value for public money, user benefits, life-cycle investment, efficiency, 
governance and procurement modalities, etc.; and, provides lessons learned, 
identification of the limitations of the various schemes and the impact of the 
economic and financial crisis.  

• An ex-ante (forward) analysis and assessment of the potential of transport 
investments and the related funding schemes, including innovative procurement 
schemes still in a pilot phase, to contribute to economic recovery, growth and 
employment, in view of future infrastructure needs with a 2050 horizon for modern 
infrastructure, smart pricing and funding. 
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BENEFIT was concluded within twenty-two months and bears the following stakeholder 
focus and policy scenarios: 

• Transport infrastructure business models and their project rating: Improved value 
propositions lead to funding schemes with enhanced creditworthiness enabling viable 
financing, balancing of project financing and funding risks, increasing the value basis 
of stakeholders and highlighting the potential of transport investments.  

• Transferability of findings with respect to lessons learned, limitations and the impact 
of the economic and financial crisis through the introduction of typologies for 
particular sets of stakeholders under different scenarios. 

• Open-access case study database in a wiki format, allowing for continuous updates 
and providing a knowledge base serving both practitioners and researchers. 

 
The present document contributes to the sharing of information and formulates the basis of the 
BENEFIT wiki. Projects are presented herewith as they are also shared through the wiki format. 
 
The transferability of findings is reflected through the application of the rating system to all projects. 
Ratings are assigned per project outcome and refer to specific points in the project life –cycle.  

2 The BENEFIT Project Rating 
The BENEFIT project looks at infrastructure project delivery performance. Amongst the 
various infrastructure project outcomes, it focuses on four which are at the heart of the 
analysis of all major project stakeholders and which influence either directly or indirectly all 
other anticipated outcomes when a specific project is considered for financing (public or 
other): cost and time to (construction) completion and actual versus forecast traffic 
and revenues.  

The BENEFIT project investigates and researches the conditions and factors leading to the 
achievement of the above four outcomes distinctively from one another and remains 
stakeholder neutral as it does not assume the perspective of any project participant. 
Consequently, it does not try to measure project success or failure but simply 
provides assessments as per the likelihood to attain each of the aforementioned 
target outcomes. The overall project assessment is left to the individual stakeholder to 
assess based on their own value system, interests and preferences. 
Within the course of the BENEFIT project, a sample of 86 project cases covering all modes 
of transport and 24 European countries was analysed. Information from these projects was 
captured at various points in their life cycle; considered from their award until well into their 
operation. The limitations of the sample were addressed by following a multi-analysis 
approach. This approach along with the fundamental BENEFIT concept, which represents 
transport infrastructure delivery and operation through sets of indicators that can 
quantitatively capture facets of performance over the life cycle of the project, constitute the 
innovation of the BENEFIT project and its comparative advantage to previous research 
efforts of infrastructure project assessment. 
The BENEFIT project goes a step further by delivering a Transport Infrastructure 
Resilience Indicator (TIRI) with a corresponding rating system and methodology. 
 
In the context of BENEFIT, resilience is defined as “the ability of a transport infrastructure 
project to withstand, adjust and recover from changes within its structural and 
implementation elements with respect to its ability to deliver specific outcomes (such as 
cost and time to completion, expected traffic and expected revenue targets)”. 
 
Exploiting the power of its indicators and the synthesis of findings, the BENEFIT project 
delivers a rating system describing the likelihood of a project at a certain point in its life 
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cycle to deliver on expected targets (cost and time to (construction) completion and actual 
versus forecast traffic and revenues). The TIRI, which is given in a static and a dynamic 
form, allows project decision-makers and those involved in project delivery to: 
 

• Identify project vulnerabilities both with respect to its external implementation 
environment as well as its internal structural characteristics  

• Improve the likelihood of a project to reach specific outcome targets 
• Monitor project “health” during construction and operation 
• Adjust project factors according to expectations. 

 
Notably, while there are influencing factors exogenous to the project which cannot be 
adjusted, there are also actionable factors to be considered. Again, the ability to take 
action on a number of factors gradually reduces from the project’s planning phase 
onwards. However, BENEFIT has identified three indicators related to the remuneration 
scheme, the revenue scheme and the financing scheme that induce trade-offs between 
cost and time to completion and also between traffic and revenue outcomes. The rating 
methodology may guide project decision-makers as to how to balance between these 
indicators in order to achieve the preferred trade-off. It should be noted that the TIRI rating 
may also indicate when actions are not likely to bring about the desired outcome leading to 
considerable savings in efforts and resources. 
 
The TIRI rating categories are specified as follows: 
 
• Rating A: projects have a high likelihood of reaching a specific outcome target as they 

demonstrate a well-structured business model, and policy decisions are supportive within 
a positive implementation context. 
 

• Rating B: Under this category projects may be characterised as BEX or BEN depending 
on the source of vulnerability. More specifically: 

 
o Rating BEX: projects have an average likelihood of reaching a specific outcome 

target as they demonstrate a well-structured business, and policy decisions are 
supportive but in a marginally positive implementation context. 
 

o Rating BEN: projects have an average likelihood of reaching a specific outcome 
target as they are implemented in a positive implementation context but lack a 
well-structured business model and supportive policy decisions.  

 
• Rating C: projects have a poor likelihood of reaching a specific outcome target as they 

are implemented in a poor implementation context and lack a well-structured business 
model, as well as supportive policy decisions.  

 
Furthermore, due to the many indicators involved in determining each rating for each figure-
of-merit and mode, slightly better or worse conditions may exist. These are presented with 
additional rating notches, (+) or (-) shown next to the basic rating, A, B or C.  
In accordance with the above, the estimated Transport Infrastructure Resilience Indicator 
rating per project outcome is provided for each case study. 
 
 
Project website: www.benefit4transport.eu 
 
  

http://www.benefit4transport.eu/
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Introduction  
1 Introduction 
Case study research constituted a basic methodological tool applied in the research 
conducted within the project BENEFIT. An integral part of the analysis was the collection of 
information and data that was employed as input for the calculation of the various 
parameters that built the BENEFIT Matching Framework.   

2 Case Study Protocol 
In this approach, data for each project was collected through a pre-defined protocol that was 
originally established during COST Action TU1001. The protocol facilitates systematic data 
collection and cross-comparison across the complex nature of each individual project that 
was built on the already developed contextual “W’s” framework (Roumboutsos, 2010), 
addressing the “what”, “why”, “who”, “whom”, “which way”, “where”, “when” and “whole 
environment”, as the key elements of any PPP scheme. This is presented in Figure 1 and 
formed the basis of the BENEFIT Case Study Protocol. The framework was adapted to 
accommodate the cases of public financing models for project delivery in accordance with 
their differentiating characteristics. 

 
 

Figure 1: Contextual Ws Risk Analysis Framework (source: Roumboutsos, 2010) 
 
In order to apply the framework to the BENEFIT research, a linguistic (pre-fuzzy analysis) 
approach was undertaken in order to address the comparison of transport infrastructure 
projects delivered for different modes and models of project delivery. This approach 
concerned the identification of key variables under each “W” of the “Ws” Framework and 
their qualitative quantification on a Likert Scale. These sets of “variables” have been further 
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elaborated in the BENEFIT Case Study Protocol and set under the fundamental headings of 
each project setup. 
The protocol was further advanced to include “narratives”, in order to provide the required 
detail and justify the assessment of respective variables. In addition, two more elements of 
importance were added: project performance, how it is measured and how it is monitored 
(ex-ante, ex-post and on-going), as well as project outcomes, including economic, social and 
environmental impacts, where applicable.  
Data was collected through a combination of extensive literature review and direct interviews 
with prominent stakeholders of each project. The structure protocol employed for the 
BENEFIT Case Studies safeguarded a harmonized approach and overcome any issues 
regarding lack of comparability and consistency of data. The protocol endorsed also included 
the greatest possible backward comparability with the project cases reported by the COST 
Action TU1001. 

3 The Project Cases 
The present E-BOOK includes 31 cases originating from 15 countries in Europe, namely 
Belgium, Czech Republic, Finland, France, Germany, Greece, Norway, Poland, Portugal, 
Russian Federation, Serbia, Slovenia, Spain, the Netherlands and the UK, covering the 
entire geographical spectrum of Europe (North, South, East, West and Central Europe). The 
majority of the projects are a demonstration of a public financing model, 13 projects have 
been delivered by private co-financing, while one project includes both public financing for its 
construction and a concession for its operation. 
Figure 2 presents the distribution of cases per country of origin and per delivery mode 
(private co-financing or public). Belgium, Germany, the Russian Federation and Slovenia 
have the highest contribution to the sample with three projects each, whereas the remaining 
countries contribute with two projects each, apart from the Czech Republic, Norway and the 
UK, from which one project is included. The Czech Republic, Norway, Poland, Servia, 
Slovenia and the Netherlands present projects delivered only by public financing, while the 
private co-financing model is more prevalent in Belgium, Finland and the Russian 
Federation.  

 
Figure 2: Distribution of Cases per Country & Delivery Mode 

 
Figure 3 depicts the distribution of the 31 cases per primary transport mode and delivery 
mode. The majority of projects are road projects (10), followed by 7 urban transit projects 
(including mostly metro and tramway/light rail projects, whose popularity has increased in 
recent years, as well as a bike sharing scheme) and airport projects (3). A smaller sample of 
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bridge/tunnel, seaport and rail projects is included, while the list contains one terminal/depot 
project and one of combined transport modes. The road and rail projects present equal 
numbers of both types of project delivery, while urban transit and airport projects are mostly 
delivered by public financing. The terminal and mixed project are also publically financed. 
Typically, the private co-financing model is employed for the delivery of the majority of the 
bridge/tunnel projects. Finally, the seaports sample presents one case each, corresponding 
to private co-financing, public and the use of both models for the delivery of construction and 
operation separately.   

 
Figure 3: Distribution per Transport Mode & Delivery Mode 

4 Concluding Remarks  
The process described in this introduction reflects on the structure of the 31 cases presented 
herein. The entire BENEFIT Case Study sample is provided in an open-access case study 
database in a wiki format, allowing for continuous updates and emphasising on the need to 
continue observing cases as they evolve over their contract life cycle, influenced by both 
exogenous and endogenous factors. 

References 
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Project Overview 
Project Title: A5 Maribor - Pince Motorway, Slovenia 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public 
Contract duration: Construction finished in 2008 
Budget: 630 Million EUR 

TIRI 
Rating 
(2008):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

BEX- BEX- BEN+ BEX- 
Project Time Line:  
2002: Pre-investment study 
2004: Feasibility Study 
2005: Construction start 
2008: Construction completion  

 

 
Figure 1: Pince Motorway, Slovenia 
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1 Introduction 
Slovenia covers a territory of 20.273 km2. The total length of state border line is 1.382 km, 
921 km of which is on land and 413 km are formed by rivers. The nautical border is still 
under negotiation. The length of the state border with Croatia is 670 km, 330 km with 
Austria, 280 km with Italy, and 102 km with Hungary. The length of the seacoast is 46,6 km.  
Slovenia has a population of 2,01 million. Average density of population is 98,0 inhabitants 
per km2. The state is divided into 212 municipalities. Ljubljana is the capital of Slovenia with 
a population of 277.554 inhabitants (2014). 
The existing trunk road from Maribor to Lendava, the G1-3, and then to Dolgavas, functioned 
as the international road connection to Hungary. Near Maribor, the road joins the Vienna – 
Ljubljana motorway (A1) and ends on the Hungarian border. The road leading through the 
settlement centers (Lenart, Gornja Radgona, Radenci, Murska Sobota and Beltinci) is 
inconvenient and had a negative impact on safety and environmental conditions. The road is 
still of great importance to the local traffic (daily movements between workplaces and local 
supply centers), but is no longer used by international traffic from and to Hungary. 
With the implementation of the National Motorway Construction Program in the Republic of 
Slovenia, the motorway section Koper – Lendava gained a special position on the country’s 
traffic network, becoming also part of the TEN-T route Barcelona – Kiev. A part of this road 
from Maribor to Lendava became especially important due to the increase of international 
traffic from the Eastern-European countries (especially after Hungary, Romania and Bulgaria 
joined EU) that was directed to the trunk road G1-3. 
Pre-investment studies for the construction of Maribor – Lenart – Cogetinci – Vučja vas (April 
2002) and of Beltinci - Lendava –Pince and Lendava - Dolgavas (May 2002) sections were 
carried out, based on cross section width and possible phase construction (basic cross 
section, economical cross section and halfway cross section). Results of the study proved 
that the construction of the motorway in an economical cross section is to be the most 
favourable. It was considered also in the subject feasibility study. 
A pre-feasibility study (October 2004) for the European Investment Bank, for the construction 
of motorway sections Maribor - Lenart - Beltinci – Pince was carried out. In the study, each 
subsection was analysed from a financial and technical point of view, while the entire 
motorway section Maribor - Pince was analysed from an economic point of view. 
  

 
Figure 2: Motorway Subsections 
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Beltinci - Lendava

Lendava -
PinceBeltinci - Lendava
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The technical description, cost evaluation and financial analysis were conducted for the 
following motorway sections: 
 

Motorway section Length (m) 
Maribor – Lenart 9.400 
Lenart - Sp. Senarska 7.200 
Sp. Senarska – Cogetinci 9.490 
Cogetinci - Vučja vas 11.675 
Beltinci – Lendava 17.200 
Lendava – Pince 13.671 
TOTAL: Maribor – Pince 68.636 
 
The final length of the motorway sections was approved by the Resolution of the National 
Motorway Construction Program in the Republic of Slovenia:  
 

Motorway section Length (m) 
Maribor – Lenart 11.660 
Lenart - Vučja vas 26.105 
Beltinci – Lendava 19.125 
Lendava – Pince 12.671 
TOTAL: Maribor – Pince 68.636 
 
Feasibility study 
 
Investment and economic significance  
The Maribor – Lendava motorway section was planned to relieve settlement centers (e.g. 
Lenart, Gornja Radgona, Radenci, Murska Sobota, Beltinci) from transit traffic. Diverging 
traffic was to increase tourist attraction and possibilities for development of the settlements, 
but also provide a better environment for people living in the vicinity of the road. The quality 
of road connections (to and from Hungary) would be improved, especially the accessibility to 
Pomurje., which is one of the least developed Slovenian regions, and also offers several 
possibilities for development of non-industrial activities, especially agriculture, tourism 
(thermal water), trade and traffic (border position). 
Existent road and characteristics 
The existing trunk road G1-3, a long distant road connection to Hungary, overtakes transit in 
this direction. It has inconvenient course through settlement centers. Regarding inconvenient 
horizontal and vertical elements (minimum road width is 6 m), the road does not assure the 
appropriate standard and traffic safety for all users. An analysis of the conditions in the study 
area showed that a major part of the road network required at least an overlay. 
Traffic data 
The annual daily traffic in 2004 on G1-3 taken into account was: 

• 14.500 vehicles on Maribor - Lenart section (20% of which represent trucks) 
• 8.900 vehicles on Lenart – Gornja Radgona section (28% trucks) 
• 11.900 vehicles on Gornja Radgona - Radenci section (22% trucks) 
• 6.500 vehicles on Radenci – Murska Sobota section (8-15% trucks) 
• 12.000 vehicles on Murska Sobota - Beltinci section (10-24% trucks) 
• 7.300 vehicles on Beltinci - Lendava section (27-31% trucks) 
• 2.900 vehicles on Lendava - MP Dolga vas section (49-61% trucks). 

On R2-443, there are 450 vehicles on Lendava - Pince section (3% trucks). 
Traffic volume of the already built motorway section Vučja vas – Beltinci reaches 3.813 
vehicles (46-69% trucks). 
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Table 1-Investment costs (fixed price of October 2004 in EUR) 

SECTION EUR 
Maribor – Lenart 92.351.100 
Lenart – SpodnjaSenarska 59.544.400 
SpodnjaSenarska – Cogetinci 102.874.400 
Cogetinci – Vučja vas 124.214.100 
Beltinci – Lendava 113.491.600 
Lendava – Pince 135.888.100 
TOTAL MARIBOR - PINCE 628.363.700 
 
The financial cost of the construction of the entire motorway section Maribor - Pince amounts 
to 628.363.700 EUR. 
Financial analysis 
Cash flow was elaborated in variants for a 20-year and for a 30-year life period of 
investment. For the 20-year period, cash flow is positive only on Maribor - Lenart and Lenart 
- Sp. Senarska motorway subsections, while it is negative on the entire Maribor – Pince 
motorway section. For the 30-year period, the cash flow is negative on the Cogetinci – Vučja 
vas and Lendava - Pince motorway subsections, whereas on other subsections and on the 
entire motorway section it is positive. 
Economic evaluation 
20-year flow of costs and benefits were analysed according to different scenarios of traffic 
volume, based on the net present value criterion. 
Results showed that the construction of Maribor – Lenart and Beltinci - Lendava motorway 
subsections, as well as the entire Maribor - Pince motorway section, is feasible from an 
economic point of view. The construction of Lenart - Vučja vas and Lendava - Pince 
motorway subsections is economically unfeasible. Even in the case of traffic outflow due to 
introduction of tolls, the construction of the entire Maribor – Pince motorway section is 
feasible. 
Traffic-technical conditions on the road from Maribor to Vučja vas are, due to high density of 
transit and seasonal traffic, unsuitable for present and expected traffic. Traffic-technical 
conditions were to be improved with the construction of the motorway. 
The length of the analysed motorway section between Maribor and Pince is 68,636 km and 
the investment value is 628.363.700 EUR (fixed prices of October 2004). 
 
Table 2-Summary in figures Maribor – Pince motorway section  

Section Length in 
km 

Investment 
value in EUR MEUR / km 

Maribor – Lenart 9,400 92.351.100 9.824.585 
Lenart - Sp. Senarska 7,200 59.544.400 8.270.056 
Sp. Senarska – 
Cogetinci 9,490 102.874.400 10.840.295 

Cogetinci - Vučja vas 11,675 124.214.100 10.639.323 
Beltinci – Lendava 17,200 113.491.600 6.598.349 
Lendava – Pince 13,671 135.888.100 9.939.880 
TOTAL Maribor – Pince 68,636 628.363.700 9.155.016 
 
The socio–economic evaluation showed that the construction of Maribor – Lenart and 
Beltinci - Lendava motorway subsections, as well as the entire Maribor - Pince motorway 
section, was found feasible from an economic point of view, while the construction of Lenart 
- Vučja vas and Lendava - Pince motorway subsections was economically unfeasible.  
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2 The Contracting Authority (Public Party) 
The contracting authority is DARS, Motorway Company in the Republic of Slovenia. DARS is 
a joint-stock company. In 1994, the Republic of Slovenia transferred the management of all 
existing motorways, as well as relevant infrastructure and plant to DARS d.d. Thus, DARS 
d.d. has assumed the right to collect motorway tolls as a source of income necessary for the 
management and maintenance of Slovenia's motorway network, as well as an important 
source for building new ones.  

3 Sources of Financing 
The financing of motorway infrastructure projects is realized through the public budget of the 
Republic of Slovenia - public projects with a credit guaranteed by the state. All main plans 
are approved by the parliament. The construction was financed through three key sources: 
-  Public budget, 
-  European fund, 
-  European Investment Bank (loan). 
Operation and maintenance is financed by direct tax sources (fuel tax, user fees -tolls and 
vignette). 

4 Users 
The users of the motorway are private and business motorists. The main stakeholders are 
users, DARS, Ministry of Transport, municipalities and landlords. 

5 Key Purpose for Public Financing Model Selection  
The project was economically feasible but could not be supported financially. 

6 Project Timing  
It was a time of significant GDP growth between 2005 and 2007, higher than expected in 
2002. DARS, Motorway Company of Slovenia, applied the standard FIDIC contract with a 
few exceptions in the field of dispute resolution. 

7 Project Locality and Market Geography  
The A5 is important for regional transport from Maribor to Lendava and as a freight transport 
road towards Hungary. Near Maribor, the road joins Vienna – Ljubljana (A1) and ends on the 
Hungarian border. It is included in TEN-T. Besides the TEN-T corridor, this motorway is a 
main connection for cities and towns in the Stajerska and Prekmurje regions. 

8 Procurement & Contractual Structure 
There were open public tenders for all phases of procurement (design, build). DARS, the 
Motorway Company of Slovenia, funded all phases. First, the company got a design and 
building permit; after that, tender for construction was opened. There were 12 design 
contracts and procurement of construction was divided in 15 LOTS. After construction, all 
highways became part of the national network. DARS is responsible for operation and 
maintenance. 
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Risk Allocation 
All the risks were and are on the public side, as depicted in Figure 3, apart from part of the 
construction risk.  
 

Risks 
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Design & construction        
Maintenance        
Exploitation       
Commercial/ revenue        
Financial        
Regulatory        
Force majeure       

Figure 3: Risk allocation 
 

Performance 
The performance of the motorway is positive. The indicators, which were used for the 
evaluation of different stages of the project, were time schedule, project finance, quality 
checking and monitoring of the environment. Reliability was measured by ex-ante 
(forecasted) and ex-post (observed) share of delayed traffic. Availability was measured by 
ex-ante and ex post days/year open to traffic. Maintainability was measured by ex-ante and 
ex-post maintenance costs. Safety was measured by ex-ante and ex-post total accidents 
and fatalities per 1000 vehicle-km per year. Cost of investment was almost 10% lower than 
expected, due to better geo-mechanical conditions (less construction). The impact of agreed 
request of complementary works on costs was around 5% - some claims were made, 
regarding unit costs. 

9 Project Outcomes 
The project is successful. Actual traffic is higher than forecasts, and revenues are higher 
than expected, due to the many trucks driving from east to west and vice versa. There were 
no delays in the initiation of works following award, nor in the completion of works. The main 
success was a new highway for all - local residents and others. The old road is not 
congested anymore and traveling time has reduced. 

References 
http://www.dars.si/Dokumenti/O_avtocestah/Obstojece_AC_in_HC/A5_Maribor_-_Pince_158.aspx 
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Project Overview 
Project Title: Belgrade By-pass Project, Section A: Batajnica-Dobanovci, Serbia 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public 
Contract duration:  
Budget: 67,8 EUR million 
Project Time Line: 

TIRI 
Rating 
(2012):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

C C C+ C+ 

1972: Project conceived  
Lot A1 Lot A2  
November 2006  November 2006:   General Procurement Notice 
December 2007:    December 2007: Tender for the prequalification 
June 2010:  May 2010: Invitation for prequalified bidders in restrictive 

procedure 
November 4, 2010: September 21, 2010: Contract signed 
October 2010: Start of construction 
October 2012: Completion of work 

 
Figure 1: Belgrade By-pass Project, Serbia 
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1 Introduction 
The Belgrade By-pass is part of the Pan European Corridor X. The road allows traffic to and 
from the city of Belgrade to by-pass the city. More specifically, in the north (traffic to and 
from the Hungarian border and the city of Novi Sad), highway E-75 is redirected to by-pass 
the city. In the east (traffic to and from Croatia) highway E-70 continues to the south over the 
Sava River and connects to E-75 on the southern city border at Bubanj Potok. The latter 
section is planned to cross Danube, and lead to Starcevo. The highway consists of two 
carriageways, 11.5m wide each with a median of 4.0m. Two major intersections allow 
connections with the existing road infrastructure. 
The initial idea of the Belgrade By-pass dates back to 1972 when it was included in the 
General Urban Development Plan of the city of Belgrade. Since then, there were few 
modifications until the late 80s when the European Investment Bank (EIB) agreed to provide 
loans for construction. This fact accelerated the project’s design which was prepared in parts 
corresponding to three sections: 

- Section A: This is the alignment from Batajnica to Dobanovci of total length 9,7km; 
- Section B: This is the alignment from Dobanovci to Bubanj Potok of total length 

37,3km; and  
- Section C: This is the alignment from Bubanj Potok to Starcevo, of total length 22km. 

 
Section A consists of two lots:  

- Lot A1 (northern 3,7km) - interchange Batajnica; 
- Lot A2 (southern 6,0km) - highway E-75 and interchange Dobanovci.   

Construction of section B started in 1991. However, soon after, the loan was cancelled.  
The first phase (one carriageway), concerning the northern part of section B and the bridge 
over the river Sava was constructed using public funds and opened to traffic in 1999. The 
same year (1999), the bridge was damaged and the whole section was closed to traffic. 
Repair and reconstruction of the bridge allowed section B to open to traffic in 2005.  
The Public Enterprise (PE) “Roads of Serbia” is responsible for the entire project. In 2005, 
the technical terms of reference for the construction of section A were completed based on 
conceptual design level. As the completed detailed design for section B required revisions to 
comply with new developments, and section C was completed at the general level, the 
feasibility study gave priority to section A for delivery and construction.  
The European Investment Bank (EIB) and the European Bank for Regional Development 
(EBRD) provided loans for the design and construction of Lot A1 and Lot A2, respectively. 
The General Procurement Notice was first published in 2006 by both banks and the PE 
“Roads of Serbia”. The next notice was published in November 2007 as an update to the 
General Procurement Notice, followed by the Tender for Prequalification in December 2007, 
which was published by the PE “Roads of Serbia”.  
The invitation for prequalified bidders for the restrictive procedure was published in May 
2010 for Lot A1 and June 2010 for Lot A2. Lot A2 was opened to traffic in May 2012, while 
Lot A1 is still under construction (2015). 

2 The Contracting Authority (Public Party) 
The PE Roads of Serbia is responsible for the operation and maintenance of the Serbian 
road network. Investments in new infrastructure are currently under the jurisdiction of 
Corridors of Serbia Ltd. Following construction, the infrastructure asset will be transferred to 
PE Roads of Serbia governance. 
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3 Sources of Financing 
The project was delivered through public funds and loans provided by the European 
Investment Bank (EIB) and the European Bank for Regional Development (EBRD), for the 
design and construction of Lot A1 and Lot A2, respectively.  

4 Users 
Project users are individual (national and international) users and the local industry, which 
extensively employs road freight transport through transport companies. 

5 Key Purpose for Public Financing Model Selection  
The European Investment Bank (EIB) provided a loan for the construction of the section B in 
the 1990s, which was cancelled in 1999. PE Roads of Serbia started the new round of 
negotiation with the European Investment Bank (EIB) and the European Bank for Regional 
Development (EBRD) for new loans in early 2000s.  
The Belgrade By-pass has an alternative route - the existing highway E-75 - which goes 
through the city. The feasibility study showed that the demand elasticity on sections A and B 
is high. In other words, traffic is very sensitive to price and cost changes.  Therefore, while 
the potential of introducing tolls on the Belgrade by-pass was preliminary considered, tolls 
were finally not applied. The option remains to be re-considered at a later date.  

6 Project Timing  
There are improving economic conditions since the contract award. The per capita GDP of 
the region at the time of data collection of the project (2015) with respect to GDP at project 
award is higher than expected.  

7 Project Locality and Market Geography  
The project entails the by-pass along the Belgrade city borders, starting from the northern 
border towards the west and the south – outer urban. 

8 Procurement & Contractual Structure 
PE Roads of Serbia secured a loan from the EIB and the EBRD for Design and construction 
of section A.  
Tendering 
Following an invitation to pre-qualification, ten (10) applicants were pre-qualified to tender for 
a Design & Build Contract. Bids were received from six (6) pre-qualified bidders for lot A1 
and eight (8) pre-qualified bidders for lot A2. 
Contract Structure 
Documentation for the section A was completed at the conceptual design level. It was 
decided to proceed with the Plant and Design-Build Contract (1999 FIDIC Yellow Book). 
Risk Allocation 
The contract was prepared according to the Plant and Design-Build Contract (1999 FIDIC 
Yellow Book), which already has defined risk allocation, as shown in Figure 2. 
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Figure 2: Risk allocation 
 
Performance 
The construction contract included standard performance indicators for budget, time and 
quality performance. 

9 Project Outcomes 
Lot A2 was delivered on time and within the budget. Lot A1 faced delays and problems with 
land acquisition that have led to the perception of low project success. 

References 
https://www.devex.com/projects/tenders/belgrade-highway-and-bypass-project-in-serbia/45878 
[Accessed 05 December 2014] 

http://www.ekapija.com/website/sr/page/146700/SRB-JAVNI-POZIV-NA-PREDKVALIFIKACIJU-
PROJEKAT-AUTOPUTA-I-OBILIAZNICA-BEOGRADA-JP-Putevi-Srbije-Beograd [Accessed 05 
December 2014] 

http://www.ezilon.com/maps/europe/serbia-road-maps.html, [Accessed 29.03.2015.] 
http://www.putevi-srbije.rs/index.php?lang=en&Itemid=491 [Accessed 05 December 2014] 

http://www.putevi-srbije.rs/index.php?lang=rs&Itemid=1002 [Accessed 21 December 2014] 
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Project Overview 
Project Title: E18 Muurla-Lohja, Finland 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public-Private Partnership (PPP) 
Contract duration: 24 years 
Budget: ca. 700 M€ 

TIRI 
Rating 
(2009):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

BEN+ A BEN+ A 
Project Time Line: 
2004:  Official announcement to call for tenders, expressions of interest, and first call for 

tenders 
2005: First and second round of tenders, procurement decisions, contract negotiations and 

signing of the service contract 
2005-2009: Construction 
2008 & 2009: Openings to traffic  
 

 
Figure 1: E18 Muurla-Lohja in operation, Finland 
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1 Introduction 
E18 Muurla-Lohja motorway is part of the international East-West connection from Turku to 
Helsinki. The project included 51 km of motorway, 12,5 km other roads, 27 km private roads, 
7 tunnels (total length 5,2 km) and 8 interchanges. 
The project is part of a larger investment strategy program of the Finnish Ministries and 
government, where the east-west connections to St. Petersburg played a vital role. The road 
also improves connections between the largest (Helsinki) and second largest (Turku) cities 
of the country.  

2 The Contracting Authority (Public Party) 
The task of organizing the call for tenders was allocated to the national transport 
infrastructure authority, Finnish Road Administration (later Finnish Transport Agency). The 
Administration was the state infrastructure manager responsible for the entire public (state) 
network in the country.  

3 The Concessioner (Private Party) 
The concessioner was a consortium of private investors and construction business actors. 
Figure 2 below shows the synthesis of actors involved in the project. 

 
Figure 2: Concession actors and roles (Source: KPMG 2013) 

3 Sources of Financing 
Experienced infrastructure equity investors such as Skanska and Laing Roads Ltd. were in 
the core of the project company, providing major equity stakes. EIB, NIB and Nordic large 
commercial banks were issuing debt for project company Nelostie Ltd.  

4 Users 
The road is a public state road. A large share is heavy transport and commuting. 
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5 Key Purpose for PPP Model Selection 
E18 Muurla-Lohja was the second PPP project in Finland. Encouraged by the positive 
experience of the first (Main Road 4 /E75 Helsinki-Lahti) PPP project, the second PPP was 
launched. The E18 Muurla-Lohja, however, has a different revenue mechanism. 
The actual link improvement was necessary and part of national investment program.  

6 Project Timing  
Following, the political decision to deliver the project through the PPP model, the public 
procurement processes was completed within approximately one year (2004-2005). The 
construction phase was in its entirety four years (2005-2009), and the road was opened to 
traffic in two parts, in 2008 and 2009, respectively.  
The concession contract signed in 2005 ends in 2029.  

7 Project Locality and Market Geography  
The road links two major Finnish cities, Turku and Helsinki. Also, the corridor of E18 forms a 
notable economic area with the country’s strongest concentration of population and 
business. A railway line, also one of the busiest in the country, runs along the same corridor, 
and there is a natural competition between modes. The new road seems to have 
strengthened the road transports’ competitiveness. 

8 Procurement& Contractual Structure 
The project company Ykköstie Ltd. representing the consortium and assuming the 
concession was the signing party. The other side was the Finnish Road Administration.  
 
Tendering 
Following the political decision to go ahead with the PPP model of delivery, the official public 
announcement for expressions of interest was made in March 2004. The expressions of 
interest were submitted in July 2004. Selected calls for tenders were released in September 
2004, and first bids were submitted in March 2005. These were evaluated and a second 
round of qualified bidders was launched in May 2005. Bids were submitted in June 2005. 
Contract negotiations followed between June-October 2005, after which the final service 
contract was signed.  
Several international and domestic consortia took part in the bidding process. 
 
Contract Structure 
Two parties are in the contract: the concessioner YkköstieLtd. and the Finnish Road 
Administration. The contract covered the construction and operation of the road. 
The state owner pays availability payments to the concession company when the road is in 
impeccable condition for the road users. The exact payment mechanism is not publicized.  
Indexing of the works and availability payments were not made public.  Any possible 
changes to the contracts were also not publicized. 
 
Risk Allocation 
The risk allocation is depicted in Figure 3. 
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Figure 3: Risk allocation (author’s own estimate) 
 
Performance 
A number of performance indicators are associated with the contract and availability 
payments. These include, in addition to availability, safety, standard conformance, certain 
functionality requirements, etc.  

9 Project Outcomes 
The process of project execution, starting from political decisions and ending to the 
commencement of the service, has been deemed very efficient, especially when compared 
to international experiences (KPMG 2013). For example, the period (i.e. months) spent for 
contract negotiations was considered short and efficient but at the same time challenging.  
The second half of the project was opened to traffic two months after scheduled because of 
challenges and discussions on the tunnel safety systems’ conformance and testing. 
However, the total project schedule was still ahead of the original one. (KPMG 2013) 
So far, the road has been serving the road users well without any major interruptions or 
defects in construction or maintenance.  

References 
KPMG (2013). Elinkaarimallinjälkiarviointi [Ex post evaluation of life-cycle PPPs]. Report for the 
Finnish Transport Agency, available at: 
http://www2.liikennevirasto.fi/julkaisut/pdf3/lr_2013_elinkaarimallin_jalkiarviointi_web.pdf  
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Project Overview 
Project Title: H5 Koper - Izola Motorway, Slovenia 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public 
Contract duration: 7 years 
Budget: 164 Million Euro 
TIRI 
Rating 
(2014):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

A- A A- C+ 
Project Time Line: 
2002: Pre-investment study 
2005: Feasibility study 
2008: Start of Construction 
2015: Completion of construction 
 
Other important dates for the project:  
2012: Bankruptcy of the main contractor for the tunnel construction 
 

 

 
Figure 1: Koper -Izola, Slovenia 
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1 Introduction 
Slovenia has 46,6km of coastline, which constitutes an important part of the country’s tourist 
product. The relatively short coastline is unsuitable for tourist use, because of the state road 
running just off the coast The project presented entails the modification of the state road 
towards the hinterland, in order to relieve traffic along the coast. In the final phase of the 
project, part of the coast of approximately 7km length, will no longer be used as a road, thus, 
opening up new possibilities for tourism development. 
The existing national road from Koper to Izola, named H5, functioned as a short regional 
road with mainly domestic traffic between two major Slovenian coastal towns. During the 
summer time, the road was extremely burdened with tourism traffic. The road alignment did 
not allow for normal driving conditions, without environmental problems and congestion. The 
road is still open to local traffic for daily commuters, but is no longer used by international 
traffic. The local community is planning to close the road and use the coastal strip for tourism 
purposes. 
 

 
Figure 2: Subject of H5 investment 

 
With the implementation of the National Motorway Construction Program in the Republic of 
Slovenia, the motorway section Koper – Izola gained a special position in the country 
because of the specific region in which it lies. The pre-investment study for the construction 
of the Koper–Izola section (including the Markovec tunnel) was based on cross section width 
and a possible phased construction. The results of the study proved that the construction of 
the motorway cross section was to be the most favourable. It was considered also in the 
feasibility study.   
The technical description, cost evaluation and financial analysis were carried out for the 
motorway sections and other services presented in Table 1. 
 
Table 1-Investment costs (fixed price of October 2013 in million EUR) 

Type of Work 
Planning 

Investment Costs 
(million EUR) 

Final Cost 
(million EUR) 

Section 1- main four lane road 45,71 40,83 
Section 1 – main road (after 
bankruptcy)  1,70 

Section 1 – main road (after 
bankruptcy)  3,28 

Section 2 -  
overpasses, bridging facilities 12,25 11,85 
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Type of Work 
Planning 

Investment Costs 
(million EUR) 

Final Cost 
(million EUR) 

Section 2 -  
overpasses, bridging facilities (after 
bankruptcy) 

 0,25 

Tunnel – construction work 66,19 53,15 
Tunnel – construction work (after 
bankruptcy)  1,94 

Tunnel – electro-mechanical works 14,64 15,41 
Access to local road - connection 1,74 1,74 
Extra costs 3,30 3,40 
Planning 5,90 6,00 
Land 15,80 15,80 
Engineer 8,47 8,80 
TOTAL 174,00 164,15 
 
Economic evaluation 
Costs and benefits were analysed for a 20-year period, according to different scenarios of 
traffic volume using the net present value criterion. Results showed that the construction of 
the section Koper – Izola was financially feasible. 
General information 
The expressway Koper - Izola is part of the future expressway H5 Koper - Lucija, which will 
take over traffic from the current main road Koper – Sečovlje (border with Croatia). The 
section is 5.20 km long and starts at the existing four-lane coastal road before connecting to 
Semedela (Koper), and ends with a connection to the existing four-lane coastal road in Izola. 
Over the Semedela channel by the bridge, it runs from the current four-lane coastal road. 
From the channel, the route begins a slight climb and moves to the twin-tube tunnel 
Markovec of 2.1 km length. After exiting the tunnel at the Izola side, the alignment continues 
on the outskirts of the valley Pivol to the current two-lane coastal road. 
Technical elements for road 
The basic length of the expressway route is 5.060 m, the largest longitudinal drop is 2,8%, 
the minimum horizontal radius is 450 m, the smallest convex radius 12.000 m, while the 
smallest concave radius is 8.000 m. 
The characteristics of a normal cross-profile expressway is 20,40 m and consists of four 
lanes of 3,50 m, four boundary belts of 0,35m width and two verges of 1,50 m width (with the 
central reserve width of 2,00 m).  
The design speed on expressways is 100 km/h. 
Technical elements for Markovec tunnel  
The highway in the twin-tube two-lane tunnel runs from the cliff slopes of Markovec on the 
Koper side to the end of the valley stream Pivol on the Izola side. The length of the right 
tunnel tube (direction Koper - Izola) is 2.144 m, while the length of the left tube (direction 
Izola - Koper) is 2.174 m. The transverse drop is from 2,5% to 3,5%. Lanes are 3,50 m wide, 
edge bands are 0,35 m. The total width is 7,70 m.  
Several types of niches have been built (electrical niche, cleaning niche, fire water niche, 
etc.) for the safety of the tunnel. 
Table 2-Traffic data 
Year Number of vehicles 
2003 25.463 
2024 (forecast) 44.128 
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2 The Contracting Authority (Public Party) 
The contracting authority is DARS, the Motorway Company in the Republic of Slovenia, a 
joint-stock company (100% owned by the state). By 1994, the Republic of Slovenia 
transferred the management of all existing motorways, as well as relevant infrastructure to 
DARS d.d. Thus, DARS d.d. has assumed the right to collect motorway tolls as a source of 
income necessary for the management and maintenance of Slovenia's motorway network, 
as well as an important source for building new ones.  

3 Sources of Financing 
The financing of motorway infrastructure projects is realized through the public budget of the 
Republic of Slovenia (public projects) with a credit guaranteed by the state. All main plans 
were approved by the parliament. The construction is usually funded through three key 
sources: 

• Public budget, 

• European funds, 

• European Investment bank (loan). 
Operation and maintenance is financed by direct tax sources (fuel tax) and user fees (tolls 
and vignette). The Izola-Koper project was funded only by public budget. There was no EU 
contribution. 

4 Users 
The users of the motorway are private and business motorists. Very important users of the 
Koper-Izola motorway are also tourists (mainly from Italy and Germany). 

5 Key Purpose for Public Financing Model Selection  
Motorway infrastructure projects are realized through the public budget of the Republic of 
Slovenia (public projects) with a credit guaranteed by the state. All main plans were 
approved by the parliament. The construction is usually funded through three key sources: 

• Public budget, 

• European funds, 

• European Investment bank (loan). 

6 Project Timing  
Unfortunately, the project started late in 2007 and finished in 2015. The main reasons for the 
delay are: 

• Complaints on public procurement,  

• Bankruptcy of the two main contractors, 

• New tenders for completion of works. 
The scope of the project was to relieve the coastal zone allowing for the development of 
tourism. 
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7 Project Locality and Market Geography  
Koper with its port is the deepest sea access in the European continent from the south. On 
the other side, the region is directly involved in the connection with neighbouring Italy, 
especially Trieste and Friuli. The Koper region (including the port of Koper) is on the TEN-T 
route Barcelona – Kiev.  

8 Procurement & Contractual Structure 
There were open public tenders for all phases of the project (design, build). The Motorway 
Company of Slovenia funded all project phases. First the company (DARS) got a design and 
building permit, after which tenders for construction were established. There were 10 
contracts for construction (because of bankruptcy). After construction, DARS is responsible 
for operation and maintenance. 
Risk Allocation 
All risks were and are on the public side apart for the construction risk which was partially 
passed on to the private contractor for construction. 
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Figure 3: Risk allocation 
 
Performance 
The indicators that were used for the evaluation of different stages of the project were: time 
schedule, project cost, quality checking and monitoring of the environment. Reliability was 
measured by ex-ante (forecasted) and ex-post (observed) percentage of delayed traffic. 
Availability was measured by ex-ante and ex post days/year open to traffic. Maintainability 
was measured by ex-ante and ex-post maintenance costs. Safety was measured by ex-ante 
and ex-post total accidents and fatalities per 1000 vehicle-km per year. Cost of investment 
was almost 5% lower than expected, due to the better than expected geo-mechanical 
conditions found in tunnel. All measurements after the opening cannot be provided yet, since 
the road was opened in June 2015.  

9 Project Outcomes 
The project is generally considered successful.  
Traffic goals and wider socioeconomic outcomes cannot be assessed yet as the motorway 
has only recently opened to traffic.  

References 
http://www.dars.si/Dokumenti/O_avtocestah/AC_in_HC_v_gradnji/Opis_gradnje/Koper_-
_Izola_201.aspx 
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Project Overview 
Project Title: Helsinki-Lahti Main Road 4 / E75, Finland 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing:  Public-Private Partnership (PPP) 
Contract duration: 15 years 
Budget: 240 M€ 

TIRI Rating 
(1999):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

A A A A- 
Project Time Line:  
1996-1997: Political and administrative decisions 
1997-1999: Construction period 
1998: First section opened to traffic 
1999: Second section completion and opened to traffic 
2012: Concession period completed and handover back to the state 

 

 
Figure 1: Helsinki-Lahti motorway in operation, Finland 
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1 Introduction 
A working group set up by the Ministry of Transport and Communications recommended in 
its final report, 26th of March 1996, that private finance would be implemented to road 
construction and maintenance by the shadow toll option. The concession contract was to 
cover the upgrading of the Järvenpää-Joutjärvi stretch of semi-motorway into motorway as 
well as the maintenance of this stretch (both the old and the new carriageway) for 15 years. 
The cost estimates excluding VAT were between 550-590 MFIM (ca. 100 M€) for the 
construction and 10 MFIM annually for the maintenance. The same parliamentary decisions 
for this were made. 

2 The Contracting Authority (Public Party) 
The task of organizing the call for tenders was allocated to the national road authority, 
Finnish Road Administration (later Finnish Transport Agency). The Administration was the 
state infrastructure manager responsible for the entire public (state) network in the country.  

3 The Concessioner (Private Party) 
The concessioner was a consortium of private investors and construction business actors. 
Figure 2 below shows the synthesis of actors and their contribution. 

 
Figure 2: Concession actors and roles (Source: KPMG 2013) 

3 Sources of Financing 
The first set of equity invested by the project company shareholders was in fact minimal, to 
fulfil the letter of corporate laws. Other arrangements were made to ensure equity financing. 
The largest debt investor was the Nordic Investment Bank.  

4 Users 
The road is a public state road. A large share is heavy transport and commuting. 

5 Key Purpose for PPP Model Selection 
Helsinki-Lahti was the first PPP project in Finland. Therefore, its nature was partly 
experimental. However, the actual link improvement was necessary, so the only novelty for 
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the project was the financing. An awareness of state budget limits with regard to 
infrastructure investments that were deemed needed was clearly one motivational factor. 
The other one was the general trend in PPPs and liberalization in Europe. 

6 Project Timing  
In November 1998, the first sections of the road were opened to traffic, while the remaining 
sections in September 1999. The handover to the state and termination of the concession 
was in August 2012. 

7 Project Locality and Market Geography  
The road links the city of Lahti to the capital Helsinki. There are old roads that can be used in 
case of disruptions, but immediately after the opening to traffic, the road was fully utilized by 
road users. A railway line, also one of the busiest in the country, runs alongside the road, 
and there is a natural competition between modes. The new road seems to have 
strengthened the road transports’ competitiveness. 

8 Procurement& Contractual Structure 
The project company Nelostie Ltd. representing the consortium and assuming the 
concession was the signing party. The other side was the Finnish Road Administration. 
Tendering 
After the political decisions were made, the public announcement for call for tenders was 
made in May 1996. The first actual call for tenders was issued in July 1996. Bids were 
received in November 1996. The contract was signed in March 1997.  
Contract Structure 
The contract covered the construction and operation of the road. 
The state owner paid a shadow toll to the concessioner according to traffic performance 
(vehicle kilometres of travel) on the road. The traffic was measured at two sites. The first site 
represented an assumed homogenous traffic volume on a 30,2km stretch and the second 
site, 39,0 km. In case of exceptional situations, when traffic volumes were not recorded or 
traffic was blocked, the traffic counts of the previous year for the same period applied. 
Certain clauses had been included for traffic days in exceptional circumstances. 
The cash flow from shadow tolls was received in four payments: end of March, end of July, 
end of September and end of December. The first three payments were based on the total 
payment of the previous year. At the end of December, the payments were balanced 
according to real traffic volumes. Different types of vehicles are not distinguished, but each 
vehicle, or rather vehicle kilometre, was equally worth.  
The owner had a right to withdraw the liabilities of the concessioner to a third party, as long 
as these liabilities were due to operations connected to the concession contract.  
The construction costs were not indexed except for the paving works, where the market 
price of bitumen could have an impact on contract payments. 
The operating costs were indexed totally throughout the concession period using civil 
engineering works cost index.  
The re-paving works were also included in the operating costs. 
Any possible changes to these contracts were not publicized. 
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Risk Allocation 
The risk allocation is depicted in Figure 3. 
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Figure 3: Risk allocation (author’s own estimate) 
 
Performance 
With regard to construction quality, the owner was eligible to claim compensation when bad 
quality, workmanship or engineering was detected. Special emphasis was laid on the quality 
assurance procedures and quality control documents. The evaluation of quality was done 
mainly on the basis of contractor’s/concessioner’s quality control documentation 
supplemented with inspections and sampling. If inspections or sampling showed deviations 
from the accepted quality level and the contractor’s own reports did not conform to the 
sampling or inspection results, the contractor paid a 50.000 FIM sanction for each event of 
non-conformance. 
As with construction, the operating quality was based on the concessioner’s own reports 
supplemented with inspections by sampling. The sanctions were the same as above. There 
are sanctions concerning blocked lanes due to repair works or similar issues. 

9 Project Outcomes 
According to an interview study carried out by KPMG for the Finnish Road Administration, 
Helsinki-Lahti is by and large considered to be a success story. The active role the PPP 
company has played in collaborating with the local authorities to revitalise the local economy 
was highlighted by the interviewees (KPMG 2013). 
One academic study on the project concluded that from the taxpayer point of view, the 
benefits of the road were not fiscal, but mainly related to local economy boosting and 
externalities, such as improved traffic safety (Leviäkangas 2007). 

References 
KPMG (2013). Elinkaarimallinjälkiarviointi [Ex post evaluation of life-cycle PPPs]. Report for the 
Finnish Transport Agency, available at: 
http://www2.liikennevirasto.fi/julkaisut/pdf3/lr_2013_elinkaarimallin_jalkiarviointi_web.pdf 
 
Leviäkangas, P (2007). Private finance of transport infrastructure projects - Value and risk analysis 
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Project Overview 
Project Title: M-25 London Orbital, United Kingdom 
Project Type: Brownfield  Greenfield Both  
Type of Project Financing: Private co-financing 
Contract duration: 30 years 
Budget: 900 Mil GBP (Construction cost) 

TIRI Rating 
(2012):  

Cost to 
Completion  

Time to 
Completion  

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

A A A A- 
Project Time Line 
2006: Date Project conceived  
2008: Call for tender 
Feb. 2009: Contract signed 
20 May2009: Financial Close 
May 2012: Original project completion time 
January 2013: Project extension 
December 2014: Full completion 

 

 
Figure 1: M-25 London orbital, U.K. 

Source-. Briggs, A. and Drewett, D. (2007) 
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1 Introduction 

The M25 motorway or London Orbital motorway forms a 125-mile orbital route some 20 
miles from the centre of London that almost encircles Greater London, England, in the 
United Kingdom. The Dartford Crossing, two tunnels and a bridge crossing the river Thames 
at Dartford, complete the loop. 
A narrower concept was first mooted early in the 20th century as part of the plan to build four 
ring roads around London. A few sections, based on the abandoned London Ring ways plan, 
were constructed in the early 1970s and completed in 1986.  
The M25 is the major route around London, carrying international traffic between entry points 
and the rest of Great Britain. It also forms the hub of the English motorway system, and 
serves as a commuter route for local traffic. It is one of the busiest links of the British 
motorway network: 196.000 vehicles were recorded on a busy day near London Heathrow 
Airport in 2003 and the western half experienced an average daily flow of 147.000 vehicles 
in 2007. 
In May 2009, the Agency signed a 30-year private finance contract with “Connect Plus”. The 
contract requires “Connect Plus” to widen two sections of the M25 (approximately 40 miles), 
and to refurbish the Hatfield Tunnel. “Connect Plus” must also operate and maintain the 
M25, including the Dartford Crossing, plus 125 miles of connecting roads at junctions. It is 
also required to design a solution for congestion for two further sections of the M25 
(approximately 25 miles). The contract has a present value cost (2009) of £3,4 billion. Of this 
total, the widening of the initial sections has a present value construction cost of £900 million 
and delivers £2,3 billion present value benefits. However, the nominal contract value over 
the 30-year contract period is £6,2 billion. 

2 The Contracting Authority (Public Party) 
The Contracting Authority is the Regulatory Authority Highways Agency. The project is 
included in the PFI Programme. 

3 The Concessioner (Private Party) 
Connect Plus, a consortium of Skanska, Balfour Beatty, Atkins and Egis Projects, was 
formed to deliver the contract services on behalf of the Highways Agency. Within the PFI 
contract, Balfour Beatty and Skanska share 50% each for the Construction Joint Venture; 
whereas for the O&M Joint Venture, Balfour Beatty holds 52,5% of the contract, whilst Atkins 
and Egis share 32,5% and 15%, respectively.  
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Figure 2: Organisations involved in the contract 

3 Sources of Financing 
The financing structure of the project consisted of commercial bank debt provided by a 16-
bank club deal for £700 million, EIB credits for £400 million and shareholder equity for £200 
million. Part of the EIB participation was backed by an additional commercial bank facility for 
£215 million provided as EIB guarantees, whilst the remaining £185 million consisted of EIB 
structured finance facility.  
In total, there were £1,1 billion senior debt loan facilities, which represented about 85% of 
the total financing.  

4 Users 
The project users are private and commercial user/vehicles. The primary aims of the project, 
in the view of users, were to (Highways Agency, 2012): 

• Allow traffic to flow more smoothly, resulting in fewer accidents. 
• See a noticeable reduction in road noise in most places immediately after completion 

and noticeable change in traffic noise levels over the long term due to the new lower-
noise road surface. 

• Provide improved drainage, resulting in better water quality and safer roads. 
• Provide new modern "cut-off" lighting, which meets the level needed for a four-lane 

motorway while minimising the effect on adjacent properties. 

5 Key Purpose for PPP Model Selection  

From the Contacting Authority’s point of view, the main purposes for the use of PFI contract 
were to: 
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• Relieve congestion and improve reliability through securing a private sector partner 
to widen the M25.  

• Get value for money from private participation and best outcomes in terms of use of 
public funds.  

• Obtain financing at market rates during the difficult financing conditions in early 2009. 
The Agency considered that a single private finance contract would be advantageous for the 
construction and the operation of the M25, because, during: 

• Construction – contractors could achieve efficiency by using the same arrangements, 
such as appointing subcontractors for all sections and learn lessons for later 
sections. A single private finance contract could also reduce the risk of delays on 
earlier contracts causing delays on later contracts (reduction of interface risk). 

• Operation – a single company responsible for the M25 would have easier interactions 
with third parties such as the emergency services, and the opportunity to make 
operating efficiencies. 

6 Project Timing 

According to the House of Commons (2011), the UK Government commissioned consultants 
to produce a long-term sustainable strategy for tackling congestion on the M25 in 2000. The 
Government announced its intention to proceed with widening in July 2003 and the Highway 
Agency’s initial 2004 timetable anticipated construction starting in May 2007. This was 
subsequently revised to May 2008, following consultation with industry and a decision to 
widen the motorway using private finance. In May 2009, nine years after the start of the 
project, the Highways Agency signed a 30-year private finance contract with “Connect Plus” 
for widening two sections of the M25 motorway, and maintaining the entire 125-mile length 
of the motorway, including the Dartford Crossing, and 125 miles of connecting roads and 
motorways. The timescales of construction of the project are listed in Table 1:  
 
Table 1: Construction timescales  

Activity Date 
Publish Environmental Statement Autumn 2010 

Site clearance From September 2012 

Installation of new concrete barrier in central reservation Late 2012 

Start of Works May 2013 

Completion of work to upgrade the Central Reservation Barrier Mid July 2013 

Completion of Traffic Management Switch Early August 2013 

Installation of first new Gantry Mid-September 2013 

Completion 30 April 2014 
Source: Highways England (2010)  

7 Project Locality and Market Geography 
The M25 project forms a boundary with the Greater London Authority. The M25 is a vital 
route for freight, commuter and tourist traffic. Linking with the M2 and M20, it provides a 
gateway to and from the continent via Eurotunnel and Dover. 
The London Orbital Multi Model Study (ORBIT), published in 2002, was tasked with 
addressing the problems of the M25 motorway and the orbital transport corridor around 
London. The study concluded that if current trends were to continue, traffic levels would 
increase and all users, including those essential to the economy, would suffer increasing 
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congestion and unreliable journey times. The ORBIT report recommended that most of the 
dual 3 lane sections of the M25 should generally be widened to dual 4 lanes (Highways 
England, 2010). 

8 Procurement & Contractual Structure 
Tendering 
The Agency ran a generally effective and competitive procurement for the widening tender 
advertised in 2005. There was, however, some slippage in the time schedule (National Audit 
Office 2010). The tendering was carried out in a two stage procedure, with 5 bidders 
submitting tenders in the first stage, shortlisted to 3 bidders during the negotiation phase. 
The Agency prequalified five potential bidders, and then reduced these to the following three 
consortia in October 2006: 

• ALF – Amey, Laing O’Rourke and Ferrovial Agroman; 

• Connect Plus – Balfour Beatty, Skanska, Atkins, and Egis; and 

• FLOW – Vinci, Laing Roads, Carillion, and Costain. 
The Agency selected Connect Plus as Provisional Preferred Bidder (announced in May 
2008). The duration of the project assignment procedure was 42 months (from contract 
advertisement in November 2005 to award in May 2009). 
 
Contract Structure 
The contract structure was based on the availability model, with active management. The 
Private Provision of the contract consisted of:  

• Design 

• Build / construct 

• Operate / Manage 

• Maintain 
The Public Authority Provision (activities not transferred) of the contract consisted of, Design 
and Finance. The contract included renegotiation clauses but no guarantees. There is a 
contract review clause, as an alternative to termination, allowing the Agency to renegotiate 
the contract if it radically changes its requirements. 
Risk Allocation 
The risk allocation scheme is depicted in Figure 3. 
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Figure 3: Risk allocation 
Performance 
Performance indicators were explicitly mentioned in the contract and are related to 
(Highways Agency 2012; Nick Harding 2007): 

• Lane Availability 
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• Route Performance 

• Condition Criteria 

• Safety Performance 

• Proactive Management 
With regard to achieving project goals: 

• Reliability was improved fully in line with expectations or even more. 

• Availability was fully in line with expectations or even more. 

• Maintenance costs are fully in line with expectations. 

• Safety was improved fully in line with expectations or even more. 

• Security incidents are within expected range. 

• User Satisfaction: More than 50% of end users are satisfied. 
The project was completed on time and within budget. However, there are some criticisms 
about the initial delays from project inception (in 2000) to contract signing (in 2009). 
According to the House of Commons (2011), the initial project delays exposed the project to 
the 2008 credit crisis, resulting in further delays and higher financing costs. These costs 
were attributed to changes of design standards generating impact on investment costs. 
Finally, actual traffic and revenues are in line with forecast, while network usage has 
increased after the project implementation. 

9 Project Outcomes 
The general level of the project's perceived success is high, particularly with regard to 
reduction in congestion and improvements in safety standards. In addition, travel cost and 
reliability improvements are fully in line with or have exceeded expectations.  Finally, the 
project has also resulted in less pollution and other environmental impacts (e.g. reduction in 
noise levels). 
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Project Overview 
Project Title: Motorway E-75, section: Donji Neradovac – Srpska kuca, Serbia 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public 
Contract duration: 540 days (18 months) 
Budget: 21.847.838 EUR (2010) 

TIRI Rating 
(2014):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

C C BEX- C+ 
Project Time Line:  
2009: Project Design  
2010: Budget allocation.  
February 2011: Start of construction  
July 19th, 2012: Planned completion date 
November 14th, 2013: Section opens to traffic 
 

 

 
Figure 1: Section Donji Neradovac – Srpska kuca, Serbia 
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1 Introduction 
The former Trans European Corridor X connects Central and South-East Europe, with its 
main route Salzburg (Austria) – Ljubljana (Slovenia) – Zagreb (Croatia) – Belgrade (Serbia) 
– Niš (Serbia) – Skopje (FYR Macedonia) – Thessaloniki (Greece) (Figure 1).  
The part of Corridor X that goes through Serbia consists of a motorway from the Croatian 
and Hungarian border to the city of Leskovac (Grabovnica), and a two-lane road from 
Leskovac to the border with the former Yugoslav Republic of Macedonia, which is currently 
under construction to be upgraded to full motorway. 
The section is divided in six sub-sections:  
1. Grabovnica - Grdelica (Gornje Polje) 
2. Gornje Polje – Caričina Dolina 
3. Caričina Dolina - Vladičin Han 
4. Vladičin Han – Donji Neradovac 
5. Donji Neradovac – Srpska kuća 
6. Srpska kuća – Levosoje 
 
Additionally, the sub-section Donji Neradovac – Srpska kuca, which is presented in this case 
study, has been completed and opened to traffic first. 
The construction of this section was funded by the Republic of Serbia with the financial 
support of the Government of Greece within the framework of the Hellenic Plan for Economic 
Reconstruction of the Balkans (HiPERB). The contractor was the Greek company “Aktor”. 
The design consultant was the Institute of Transportation CIP, Serbia, and the Engineer was 
“Louis Berger”, France. 
The works comprised of the construction of the highway, mainly along the existing main road 
M-1, including reconstruction and widening of the existing (left) carriageway for the 
emergency/stopping lane, and construction of a new carriageway on the right side with two 
traffic lanes and emergency lane, and central reserve, so that the total width was 27,4 m. 
Design speed was 120 km/h. The project also included the construction of grade-separated 
interchange and noise protection walls. 
As part of the project, a non-commercial parallel alternative road R-214 of 8,2 km length was 
reconstructed, together with local access roads. 
The section was opened to traffic on 14 November 2013, although construction was not 
completed as anticipated. The scope of the project was reduced for the grade-separated 
interchange and asphalt works on the approximately last 500m of the section (from the 
interchange to the end of the section) due to lack of financing.   

2 The Contracting Authority (Public Party) 
The project Donji Neradovac – Srpska kuca is nationally driven with absolute direct 
involvement of the public company Koridori Srbije Ltd. 
The Koridori Srbije Ltd. was founded in 2009 by the Government of the Republic of Serbia, 
with the aim to act as funding authority in the construction of the highways, including 
activities related to the expropriation, planning, design and supervision works. Therefore, the 
company was responsible for the construction and finalization of all sections of the former 
Corridor X, including the section Donji Neradovac – Srpska kuća. 
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3 Sources of Financing 
The construction/reconstruction of the section Donji Neradovac – Srpska kuca was funded 
by the Republic of Serbia with the financial support of the Government of Greece through the 
Hellenic Plan for Economic Reconstruction of the Balkans (HiPERB). The Serbian 
government and the Ministry of Transportation were responsible for expropriation and 
design. HiPERB actually financed 16 million Euros (compared to the contracted 21 million 
Euros). Therefore, all costs beyond 16 million Euros, including delivered works, claims, etc. 
are currently the responsibility of the Serbian government.   

4 Users 
The realization of this project will have an impact on both industrial and private users. Since 
this section is part of the former Corridor X, which links Central and South-East Europe, it is 
planned to be used by international, regional and local users. 

5 Key Purpose for Public Financing Model Selection 
The project was financed as 100% Public. The main reason for selection of this type of 
financing was the fact that most of the funding for the project development was obtained 
through support from the HiPERB programme. 

6 Project Timing  
The section is part of the former Trans-Yugoslavian highway, whose first section was 
opened to traffic in 1950, and was completed by the end of 1960s. Later on, during the late 
1980s, a need for modernization of the main network arose, and several sections were 
reconstructed and upgraded into modern two-carriageway highways with 2+1 traffic lanes in 
each direction. 
The section Donji Neradovac – Srpska kuca was initially constructed as a two-lane road in 
1964 (according to the Serbian road data base). The first initiative for its reconstruction and 
upgrade was inspired by the 2004 Olympic Games, held in Athens, Greece. However, the 
Project was put on hold, and only the feasibility study was carried out in 2004. The Project 
started only after the Serbian Government announced in 2008 that the completion of the 
Corridor X was national priority no. 1 regarding construction works on the state road network 
(“National strategy of development of rail, road, aquatic, air and intermodal transport in 
Serbia from 2008 to 2015”). 

7 Project Locality and Market Geography  
The project is located in the southern part of Serbia, being quite not exclusive, as there is the 
existing regional road R-214 aligned in the same direction with local access roads, as well as 
the existing railway Belgrade – Nis – Tabanovce, which runs in parallel to the motorway. The 
project represents an inter-urban link, which will allow physical network integration. It is not 
included in the TEN-T network; it is marked as comprehensive TEN-T corridor.  
The industrial activity in the southern part of Serbia, where the section is located, is relatively 
low, following the crisis caused by the disintegration of the former Yugoslavia, and many 
existing factories and companies went bankrupt in recent years. However, Corridor X serves 
international traffic, connecting South-East to Central Europe, and also links Vojvodina – the 
northern part of Serbia, and central Serbia to southern Serbia, facilitating transportation in 
the country. 
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8 Procurement & Contractual Structure 
The procurement for this project was in its entirety realized according to the International 
competitive procurement procedure (according to PRAG procedure of EU Commission). The 
project was delivered as Design Bid Build.  
Tendering 
The tendering process for construction works started in 2010 (right after the global financial 
crisis). The estimated price was 40 million Euros, but the contract amount was almost half of 
that, i.e. approximately 21 million Euros.  
According to sources from Koridori Srbije Ltd., nowadays, the offers are generally much 
more in line with the estimated price, but at the time of project implementation, the offers for 
several tenders were much lower than the estimated cost (which may or may not be related 
to the timing of the global financial crisis).   
The type of tender for construction works was “open call”. Nine bidders submitted the bids. 
The tender for road maintenance (after construction has been completed) has not been 
announced yet. 
Contract Structure 
The Contract was completely developed according to the FIDIC red book.  The contract 
amount was expressed based on quantities and unit costs.  
Risk Allocation 
All risks specified in the Contract were defined according to the FIDIC red book and 
allocated as shown in Figure 2. 
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Figure 2: Risk allocation 
 
Performance 
In the design and construction phases, performance was measured in relation to Cost, Time 
and Quality objectives. Louis Berger, as Engineer, was responsible for measuring overall 
performance in terms of cost, time and quality. 
The performance goals for operation and maintenance phases were related to: 

• Reduction of travel time; 

• Reduction of vehicle operating costs; 

• Reduction of number of traffic accidents. 
Cost overrun up to date has not been fully assessed. The claims were estimated to be 
approximately 1,3 million Euros and have been based on unstable funding, problems with 
expropriation, problems with design, etc. 
The delay in completion of works/opening to traffic was 500 days due to land acquisition – 
expropriation issues, unstable financing, missing details in design and archaeological 
findings. 
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9 Project Outcomes 
Due to cuts in funding from the programme HiPERB, key project elements are missing, and 
the section has not been finished (the grade separated interchange was not constructed, as 
well as the last 500 m of asphalt works). 
The success of this project lies in the fact that the unit cost of road (cost per km) was low 
compared to many other projects in Serbia, being contracted significantly lower than the 
estimated price. It would be possible to estimate the real success of this project in terms of 
evaluating the performance of the section only upon completion of all six sections. 
The major problems during the implementation of the project were related to untimely 
expropriation, unstable financing and incomplete design, all leading to a significant time 
overrun. 
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Project Overview 
Project Title: Motorway Е-75 Horgos – Novi Sad (second phase), Serbia 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public 
Contract duration: 15 months (construction) 
Budget: €146 million (2009) 
TIRI 
Rating 
(2011):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

C C C+ C+ 
Project Time Line: 
 
1970-1988:  The first (right) carriageway of the motorway Horgos – Novi Sad was built. It was 
financed from foreign loans. 
2005-2008:  The motorway Horgos – Novi Sad (the existing carriageway and a plan to build a second 
carriageway) was part of the scope of a concession for Horgos – Pozega Toll Motorway. The tender 
for the concession was held in October 2005, the contract was awarded in March 2007, and the 
concession was cancelled in December 2008. 
2008:            Project conceived, after the concession had been cancelled.   
2009:           Open call for construction of two sections of the second carriageway (section from km 28 
to km 38 and section from km 98 to km 108).  
2009:           Construction of sections from km 28 to km 38 and from km 98 to km 108 (May 2009 to 
November 2009). 
2010:           Open call for the construction of sections km 00 to km 28 and km 38 to km 98. 
2011:           Completion of construction (March 2010 - December 2011).   
 
Sections of the road were opened to traffic in 2011: 
- July 15th, 2011: km 00 – 28 
- July 20th, 2011: km 38 – 50 
- August 5th 2011: km 85 – 98 
- August 29th, 2011: km 50 - 71 
- September 26th, 2011: km 71 -  80 
- December 20th, 2011: km 80 - 85 
 
Although the second carriageway was built and opened to traffic, there is still an issue of an 
unfinished lay-by on the section from km 38 to km 98, which caused a delay in operation of the 
particular section.  
There is also a lawsuit about cost adjustment, which is still not resolved (2015). 
 

 
Figure 1: Horgos – Novi Sad Project, Serbia 
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1 Introduction 
The project concerns the construction of the second phase of E-75 (M-22) motorway in the 
stretch from the Hungarian border (Horgos) to Novi Sad, i.e. construction of the second (left) 
carriageway of a total length of 107km. 
The stretch from Horgos to Novi Sad consists of four traffic lanes (two in each direction), two 
stopping lanes, with central reserve, and with a design speed of 120 km/h. 
The project also includes a total of 13 pairs of bridges, nine interchanges, three large fills, 
one main toll gate and another under construction, two rest areas and two more under 
construction, 44 pipe, frame and box culverts, and several multipurpose lay-bys with gas 
stations and motels. 
The motorway Horgos – Novi Sad was part of the scope of a concession Horgos – Pozega 
Toll Motorway, cancelled in 2008. 
Instead of the concession, two sections of the road (section from km 28 to km 38 and section 
from km 98 to km 108) were completed in 2009 on a design-bid-build contractual basis. 
During 2011, the construction of the remaining 86.88 km long left carriageway was 
completed on a same basis and the section from Horgos to Novi Sad was opened to traffic. 
This project does not include the “Y branch (Y krak)” (from Kelebija to Subotica South loop).  

2 The Contracting Authority (Public Party) 
The former Ministry of Infrastructure (now Ministry of Construction, Transport and 
Infrastructure) was the contracting authority.  
The project coordinator (Project Implementation Unit) was the company Koridori Srbije Ltd., 
that was founded in 2009 by the Government of the Republic of Serbia, with the aim to 
perform works in the sphere of the transport infrastructure – highways on the territory of the 
Republic of Serbia, and also for the purpose of investing in the construction of highways, 
organizing and performing professional activities related to the construction of highways, 
including the activities related to the expropriation, drafting of plans and design documents 
and performing of works, organizing of professional supervision over construction, as well as 
the activities related to the planning of highways construction. 

3 Sources of Financing 
The project was financed 100% from public funds (budget of the Republic of Serbia).  
According to the conditions of the construction contract for the sections from km 00 to 28 
and from km 38 to km 98, the payment to the contractor was to be made in the following 
manner: 

• 35% from the Interim Payment Certificate (IPC) value was to be paid during 
construction; the rest was to be payed after 30 months. 

4 Users 
Individual national and international users, as well as local, regional and international 
industry users (freight transport). 
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5 Key Purpose for Public Financing Model Selection 
The project, along with other parts was initially tendered and awarded as a concession. 
Following the cancellation of the concession contract, the project went ahead with public 
financing.  

6 Project Timing  
The forecasted growth of GDP for Serbia in the feasibility study was 6% for the period 2006-
2011 and 3,5% for 2012-2025. However, the average growth of Serbian GDP in the period 
from 2006-2014 was 1,38%. GNI per capita is lower than expected, while unemployment 
rate is higher than expected. 

7 Project Locality and Market Geography  
The motorway connects the Hungarian-Serbian border and the city of Novi Sad as the 
capital of northern Serbian province Vojvodina.  
It was part of the former Pan European Transport Corridor X, which connects Austria, 
Hungary, Croatia, Serbia, the former Yugoslav Republic of Macedonia, Bulgaria and Greece. 
Nowadays, it is marked as comprehensive TEN-T corridor. 

8 Procurement & Contractual Structure 
The contractual basis for project delivery was a Design Bid Build contract. PE Roads of 
Serbia, after the end of the guarantee period, should have taken over the responsibility for 
operation and maintenance. However, due to unfinished work in one rest area, the section 
from km 38 to 98 has not yet been taken over (2015). 
Tendering 
The tendering for construction was organized as an open call.  
For sections from km 28 to 38 and from km 98 to km 108, the open call tender was launched 
in April 2009. Two national companies (PZP Beograd and Putevi Uzice) won the tender. 
For sections from km 00 to 28 and from km 38 to km 98 (one contract), the open call tender 
was launched in February 2010. The results were, however, annulled. The procedure was 
changed to negotiations, with the Serbian consortium that offered the lowest price in the 
annulled tender. As a contractor for sections from km 00 to 28 and from km 38 to km 98, a 
consortium of the following contractors was enrolled: Preduzece za puteve Beograd (PZP 
Beograd), AD Putevi Uzice, GP Planum, Borovica transport. PZP Beograd went into 
bankruptcy 12 months after the beginning of the works on this project. 
Contract Structure 
The contractual basis for project delivery was Design Bid Build contract with unit price 
payment. No standard form of contract agreement was used. 
Risk Allocation 
The risk allocation is depicted in Figure 2. 
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Figure 2: Risk allocation 
 
Performance 
In the design and construction phase, performance was measured in relation to: 

• Cost: There were defined planned costs as well as planned cash flow, based on the 
planned progress of works. Actual costs were compared to the planned costs and the 
trend in achieving planned costs on a monthly basis;  

• Time: There was also defined planned time for completion with milestones for key 
phases. Actual progress of works was compared to the planned on a weekly basis; 

• Quality objectives: The level of the required quality of executed works was defined in 
Design and in domestic legislation. The achieved quality of executed works was 
controlled by an expert supervisor on a daily basis and approved on a monthly basis.  

The performance goals for operation and maintenance phase were related to: 

• Reduction of travel time through increase of operating speeds; 
• Reduction of vehicle operating costs; 
• Reduction of number of traffic accidents caused by inadequate cross section of semi-

highway. 

9 Project Outcomes 
The investor personnel stated that the project can be considered as very successful. 
Although there is a cost overrun of 25,9% of the original budget, actual construction costs of 
1,72 MEUR/km are considered as a very good achievement.  
However, the specific payment method for part of the project, that allowed 35% from the IPC 
value to be charged during construction, and the rest to be paid after 30 months, lead to the 
bankruptcy of one of the consortium members.  
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Project Overview 
Project Title: Roads in the residential area “Slavyanka” (Pushkin District of St. 
Petersburg), Russian Federation 
Project Type: Brownfield  Greenfield Both  
Type of Project Financing: Public-Private Partnership (PPP) 
Contract duration: 12 years (including construction period – 2years) 
Budget: 1,6 billion rubles 
Project Time Line: 
June 9, 2012: Publication of tender notice 
August 17, 2012: Prequalification bids 
August 20, 2012: Prequalification results 
October 10, 2012: Award of the PPP agreement on construction and maintenance of 

roads in the residential area “Slavyanka”. 
January 24, 2014: Start of operation. 

 

 
Figure 1: Slavyanka Roads 
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1 Introduction 
The project comprises the construction and operation of roads with a total length of 7,7 km in 
the residential area “Slavyanka”, in the Pushkin District of St. Petersburg.  
The aim of the PPP project is to ensure the transport accessibility of the new residential 
district “Slavyanka” of the Pushkin District of St. Petersburg by the construction of free public 
roads and organization of their maintenance in accordance with a Public-Private Partnership 
agreement in accordance with the Law № 627-100 “On Participation of St. Petersburg in 
Public-Private Partnerships”. 
Under the PPP agreement, the private partner is obliged to design and build the roads using 
equity and debt and to maintain the roads during a 10-year period, transferring the object of 
the agreement to the public partner under the contract of sale, including instalment 
payments for St. Petersburg. 
The road consists of 12 road sections each of which is a standard public road with a different 
length as depicted in Table 1. 
Table 1: Key characteristics of roads under contract 

Road facility Name Length Number of traffic 
lanes 

Road facility 1 Severskaya St. 817 m Minimum4  
Road facility2 Turovskaya St. 297 m Minimum 4  
Road facility 3 Izborskaya St. 297 m Minimum 4  

Road facility 4 Polotskaya St. (from Kolpinsky Highway 
to Ring) 404 m Minimum 4 

Road facility 5 Polotskaya St. (from Ring to Passage 2) 601 m Minimum 4  

Road facility 6 Rostovskaya St. (from Severskaya St. to 
Ring) 471 m Minimum 4 

Road facility 7 Rostovskaya St. (from Small Ring to Big 
Ring) 422 m Minimum 4 

Road facility 8 Rostovskaya St. (from Ring to Galitskaya 
St.) 498 m Minimum 2 

Road facility 9 Galitskaya St. 682 m Minimum 2 
Road facility 10 Big Ring 1190 m Minimum 3 
Road facility 11 Small Ring 507 m Minimum 3 
Road facility 12 Passage 2 1553 m Minimum 2 
 
Other related road infrastructure should also be provided, such as public transport stations, 
regulated and not regulated pedestrian crossings and junctions, sidewalks and lawns, and a 
system of modern and energy-efficient street lighting. 
The project feature is that it is not a unique or complicated project, but it can serve as an 
example of the creation of regional and municipal free public roads. Currently, the roads in 
the residential area “Slavyanka” have been built and are in operation.  

2 The Contracting Authority (Public Party) 
The authority authorised to sign and fulfil the conditions of the PPP agreement on behalf of 
the city of St. Petersburg is the Government of St. Petersburg. 
The organizer of the tender for the conclusion of the PPP agreement is also the Government 
of St. Petersburg. Interactions between the competition organizer and the participants of the 
tender and other stakeholders, including exchange of documents, are carried out through the 
Investment Committee of Saint-Petersburg acting on behalf of the Government of St. 
Petersburg. Control for fulfilment of the conditions of the agreement before commissioning of 
the roads is the responsibility of the Construction Committee, and after commissioning, that 
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of the Administration of the Pushkin District. The Committee on City Property Management 
signs a lease agreement with the private partner. 

3 The Concessioner (Private Party) 
The private partner is the company “SlavDorService” Ltd. – a subsidiary company of the 
“Baltros” company group, which is one of the biggest developers and construction 
companies of the Northwest region of the Russian Federation and also the developer of the 
residential area “Slavyanka”. The main activity of the company is integrated development for 
housing construction. 
“SlavDorService” Ltd. is 99% owned by “DSK Slavyansky” Ltd. and 1% - by “Zanevsky” Ltd. 
“SlavDorService” Ltd., as well as “DSK Slavyansky” Ltd. are included in the company group 
“Baltros”. 
The company “SlavDorService” Ltd. was created especially for the purpose of roads 
construction in “Slavyanka” of the Pushkin District of St. Petersburg.  

4 Users 
The users –are the general public, legal entities and individuals having the right to use public 
roads in accordance with the legislation of the Russian Federation on the roads and roads 
activities.   
The main aim of the use of roads is ensuring the accessibility of the residential area 
“Slavyanka”. 

5 Key Purpose for PPP Model Selection 
Value for money was the main driver for adoption of the PPP solution. 

6 Project Locality and Market Geography 
The roads with the total length of 7,7 km are located in the territory of the residential area 
“Slavyanka” of the Pushkin District of St. Petersburg. 
The residential area “Slavyanka” situated in the south of St. Petersburg in the municipal 
district Shushary is one of the biggest projects of the integrated development of territory in 
the Russian Federation. It includes 135 apartment buildings constructed in a land of 220 ha, 
while the planned population of the area is 40-50 thousand inhabitants. Thereby, the roads 
built are very important primarily at the local level, since they provide convenient and high-
quality access for the inhabitants of the municipal district Shushary.  

7 Procurement & Contractual Structure 
Tendering 
The bids of participants during the tender procedure for the PPP agreement on construction 
and maintenance of the roads in the residential area “Slavyanka” were evaluated based on 
the following criteria: 

• The size of principal payment for the entire object of the agreement (maximum – 1,76 
billion rubles). Weight– 0,80. 

• Construction period of the object of the agreement (maximum – 730 days). Weight – 
0,10. 
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• The size of compensation of the maintenance costs by a participant as a percentage 
of regulatory costs for maintenance (maximum – 100%). Weight – 0,10. 

• The size of rental fee for the land (minimum – 156000 rubles per quarter). 

• The extent of implementation by a participant of conditions on the use of land. 
Three companies, “SlavDorServise” Ltd., “NSK-Monolit” Ltd. and “General Construction 
Corporation” JST applied for participation in the competition. But only two companies, 
“SlavDorServise” Ltd., and “NSK-Monolit” Ltd.  continued to participate in the tender, since 
the third company “General Construction Corporation” JST did not pass the pre-selection 
having not met the requirements of the tender documentation.  
The contract was awarded to "SlavDorServis" Ltd., which presented the best bid with the 
highest rent amount (160 thousand rubles per quarter). 
Contract Structure 
The terms of the agreement of the 12-years PPP contract included: 

• Construction period – 14 months; 

• Operation period – 10 years; 

• Term of signing of sale contract – not later than 3 months after the start of operation 
of the roads or after the date of state registration of the ownership of the private 
partner; 

Legal framework of the agreement: 

• St. Petersburg Law No. 627-100 “On St. Petersburg’s Participation in Public-Private 
Partnerships”, 25.12.2006 

• St. Petersburg City Government Decision No. 346 “On Measures for the 
Development of Public-Private Partnerships in St. Petersburg”, 31.03.2009 

• St. Petersburg City Government Decision No. 347 “On Measures to Realize Law No. 
627-100”, 31.03.2009 

• Decree of the Government of St. Petersburg No. 673 “On the Conclusion of PPP 
Agreement on the Construction and Maintenance of the Roads in the Residential 
Area “Slavyanka” of Pushkin District of St. Petersburg and the Lease Contract of 
Land for Construction”, 02.07.2013 

• Decree of the Government of St. Petersburg No. 672 “On the Form of Participation of 
St. Petersburg in Public-Private Partnerships", 02.07.2013 

The contract is a Design Build Finance Maintain (DBFM) type. St. Petersburg provides the 
private partner the land for construction and operation of roads, the property right of which 
belongs to the private partner during the period determined in the agreement, after which the 
partner transfers the roads to the ownership of St. Petersburg and maintains them during the 
entire period of the agreement.  
The city will pay the private partner the principal payment in equal instalments during the 
period of maintenance, including interest rate on instalments, and also compensate the 
maintenance costs of the private partner (availability fee). 
The private partner bears all the costs and expenses related to the fulfilment of obligations 
regarding the construction and maintenance of the roads. The public partner has the 
obligation to pay the principal payment and compensate the maintenance costs of the 
private partner, which are provided in the agreement. In the case of non-fulfilment or 
improper implementation of the obligation by the private partner, the sum of compensation of 
the maintenance costs is reduced.  



65 
 

The total amount of financing from the part of the private partner in the project is 1,1 billion 
rubles, in addition: 

• The interest rate for instalment payment is 12%; 

• The Redemption price of roads is 1,18 billion rubles: 

• Road facility 1 – 174,9 million rubles 

• Road facility 2 – 58,6 million rubles 

• Road facility 3 – 65,5 million rubles 

• Road facility 4 – 83 million rubles 

• Road facility 5 – 90,5 million rubles 

• Road facility 6 – 107,6 million rubles 

• Road facility 7 – 95 million rubles 

• Road facility 8 – 63,3 million rubles 

• Road facility 9 – 76,9million rubles 

• Road facility 10 – 194,4million rubles 

• Road facility 11 – 84,5million rubles 

• Road facility 12 – 95,2million rubles 
The size of government expenditure on the maintenance of the roads is 98% of the 
regulatory costs for maintenance. 
Risk Allocation 
Risks taken by the Government: 

• underfunding of the government obligations; 

• changes of the project on the initiative of the Government, 

• town-planning constraints, 

• failure to provide land plots, 

• archaeological finds. 
Shared risks: 

• inflation, 

• problems with permits, 

• detection of communications, impeding the implementation of the project, 

• delay of operation due to the illegal actions of the authorities of St. Petersburg, 

• environmental risks, 

• changes in legislation, 

• invalidity of contracts for the project, 

• force majeure 
The risk allocation is depicted in Figure 2. 
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Design & Construction ✓      
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Exploitation    ✓   
Commercial/revenue   ✓    
Financial   ✓    
Regulatory    ✓   
Force majeure    ✓   

Figure 2: Risk allocation 
 
Performance 
The project reached its goals and ensured the accessibility of the new residential district 
“Slavyanka” of the Pushkin District of St. Petersburg. 
The PPP agreement did not contain specific operational performance requirements. These 
requirements were included in a bidding documentation. Penalties against the compensation 
of maintenance costs were included for insufficient performance. 
With respect to Construction Management performance, the project was delivered on time, 
to budget and with minimum disturbance to the local environment. 
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PPP: the experience of St. Petersburg. Monthly informational and analytical magazine 
"Highways".http://archive.izdatelstvo-dorogi.ru/2012-11-01/platdorogi/gchp.html 

Roads and schools in the "Slavyanka" on the base of PPP will be built by "SlavDorServis" 
http://www.dormost.spb.ru/enews/view/2028 
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Project Overview 
Project Title: Western High-Speed Diameter (WHSD), Russian Federation 
Project Type: Brownfield  Greenfield Both  
Type of Project Financing: Public-Private Partnership (PPP) (BOOT) 
Contract duration: 30 years  
Budget: 120 bln. Rubles 
Project Time Line: 
7 February 2011: Call for tender 
9 August 2011: Procurement process concluded 
23 December 2011: LLC “Northern Capital Highway”, OJSC “Western High-Speed Diameter” 

and the Government of St. Petersburg sighed the PPP agreement 
20 December 2012: Financial close and renewed PPP agreement were signed in Mosco 
March 2013: Start of construction 
2016: Expected start of operation 

 

 
  North Part  Central Part  South Part 

 
Figure 1: Western High-Speed Diameter toll road 
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1 Introduction 
The Western High-Speed Diameter (WHSD), the first urban high-speed toll road in the 
Russian Federation, is a modern high-speed urban highway being built in St. Petersburg. 
The investment project of international significance is aimed at: 

• providing the transport connection between the north-western, the central and 
southern parts of the city; 

• solving the problem of transport isolation of the Vasilievsky Island from other parts of 
St. Petersburg, including the period when the existing road bridges are open; 

• relieving the transport road network of St. Petersburg, including the central part of the 
city being under UNESCO protection; 

• improving the environmental conditions in St. Petersburg by relieving the city roads; 

• partially solving seasonable road congestion problems at the exit from the city to 
recreational areas; 

• transferring the transit traffic flows to the new highway, that will significantly increase 
the capacity of the road network of the city, relieve transport congestion in the historic 
centre of St. Petersburg and improve the environmental conditions; 

• increasing turnover of the Seaport of St. Petersburg. 
The project realization determines: 

• the dynamics of socio-economic development of the city; 

• competitiveness; 

• the investment attractiveness of Saint-Petersburg; 
The Contract was signed between the City of St. Petersburg, OJSC “Western High-Speed 
Diameter” and “Northern Capital Highway” on the 23th of December, 2011, in accordance 
with St. Petersburg Regional Law № 627-100 “On Participation of St. Petersburg in Public-
Private Partnerships”. 
The object of the PPP project is the toll road “Western High-Speed Diameter” (hereinafter – 
Toll Road), which includes three parts: 

• North part; 

• Central part; 

• South part. 
The Toll Road Technical Parameters are: 

• Length : 46,6 km 

• On land : 19,3 km 

• In an open cut : 2,7 km 

• On engineering structures :24,6 km 

• Number of transport interchanges :15 

• Number of lanes : 4-8 

• Maximum permissible speed :110 km/hour 
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2 The Contracting Authority (Public Party) 
St. Petersburg and OJSC “Western High-Speed Diameter” appear as a public partner in the 
project. The former is the initiator of the project and the owner of the object after the 
completion of the PPP agreement.  
Under the PPP Agreement, the city Government is obliged to provide the land to the private 
partner, fulfil preconstruction works, such as rerouting or removal of the existing engineering 
networks, territory cleaning and carrying out measures for protection of the environment, 
provide capital grant for private partner, lease out the object of agreement for a long-term 
and provide minimal guaranteed income and compensation in case of cancellation of the 
agreement. 
OJSC “Western High-Speed Diameter” is responsible for organization of the tender and acts 
on behalf of the city. 

3 The Concessioner (Private Party) 
The Limited liability company “Northern Capital Highway” (NCH) is a SPV company created 
on March, 14th 2011 on the purpose of realization of the PPP project initiated by the city 
government. The consortium consists of VTB Capital, Gazprom Bank, Astaldi (Italy), 
IçtaşInşaat (Turkey) (construction contractors) and Mega YapiInşsaatve Ticaret (Turkey) as 
a technical consultant. 
NCH is obliged to finance, build the Central part of the highway and operate the highway for 
30 years. 
Debt funding equals 49% of the total funding and is provided by the group of different 
financial organizations such as commercial (investment) banks (VTB Capital, Gazprombank 
– 28%), international financial organizations (EBRR, Eurasian Development Bank – 30%) 
and development institutions (Vnesheconombank – 42%). Equity financing is 7%. 

4 Users 
WHSD is a toll road aimed at relieving the city road network by increasing its traffic capacity 
by up to 120 000 vehicles per day and provide the transport connection between the north-
western, the central and southern regions of the city.  
The major users of the highway are citizens and visitors of the city who drive motor cars, bus 
drivers and truck transport. The vehicles are divided into four categories according to their 
size. Toll charges differ between categories and depend on traffic and time of day. Also, 
there is a discount system for frequent users (10%, 15% or 20%).  
There are three payment options: 

1. Transponder 
The most convenient way to pay a fee as drivers are charged automatically with the help of 
the electronic gadget placed on the wind screen. The use of transponder allows the user to 
get the discount of 25% or 15% depending on the chosen tariff.  

2. Contactless smart card 
The smart-card can be either personalized or not, topped up online. 

3. Cash or credit card 
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5 Key Purpose for PPP Model Selection 
The contract was signed between the Government of St. Petersburg, ZSD and the SPV NCH 
in accordance with St. Petersburg Regional Law on PPP. ZSD Company takes part as it was 
already responsible for constructing the North and South parts of the highway. It represents 
the city interests in the scheme. The purpose of the Agreement is, firstly, to raise money that 
are not public, secondly, to construct the object and, thirdly, operate it. These functions that 
were addressed to private partner defined the model of BOOT.  

6 Project Timing 
The key city`s reasons for project initiation are the lack of transport provision of the city and 
the need of relieving the transport road network. From the city government’s perspective, 
this will boost socio-economic development of the city, increase competitiveness and 
investment attractiveness. 

7 Project Locality and Market Geography 
The total length of the highway is 46,6 km. The Central part, which is being constructed 
under the PPP Agreement, is of 11 km length. The road goes from the river Ekateringofka 
bank to the right bank of the river Big Nevka.  
From the city economic prospective, the highway allows the increase of cargo turn-over by 
improving the access to the port, improves transport accessibility to seaport passengers, 
boosts traffic capacity up to 120 000 vehicles per day, ultimately enhancing the city 
development as a touristic centre, providing workplaces and improving economic activity of 
the population. 
On the federal level, the highway becomes a part of the transport corridor “North-South” by 
increasing traffic capacity, improving the level of federal indicator of physical distribution 
system effectiveness and providing conditions for increasing population mobility. 

8 Procurement & Contractual Structure 
Tendering 
The tender organizer: 

• OJSC “Western High-Speed Diameter” 
The participants of the tender: 

a) Ltd. “Baltic Concession Company “Magistral” 
The Parties of the Consortium are: 

• CJSC “Terra Nova” (Russia) 
• CJSC “Baltic Dredging” (Russia) 
• AllgemeineBaugesellschaft A. PORR AG (Austria) 
• Renaissance Construction Ltd. (Russia) 
• Vinci Concessions SAS (France)  
• JSC “Bridge Construction N19” (Russia) 
• Jan de NulNV (Belgium) 
• LTD “Sberbank Investments”(Russia) 

 
b) Limited Liability Company “Northern Capital Highway” (NCH) 
The Parties of the Consortium are: 
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• VTB Capital (Russia) 
• Gazprombank (Russia) 
• Astaldi (Italy)  
• IçtaşInşaat (Turkey) 
• Mega Yapi Inşsaat ve Ticaret (Turkey) 
 
c) Samsung C&T Corporation(South Korea)  

Planned schedule of PPP tender: 
07.02.2011 – publication of the notice about the tender 
29.03.2011 - filing of applications for prequalification 
12.04.2011 – prequalification stage 
28.06.2011 – submission of tender proposals 
29.07.2011 – assessment of tender proposals and determination of the winner of the tender 
30.09.2011 - conduct of negotiations 
20.12.2011 – signing of the PPP agreement 
The requirements of prequalification: 
I. Experience in construction of a toll road, the operation of which is started not earlier than 

2000; 
II. Experience in construction of a toll road in the framework of a project, which meets the 

following requirements: 

• The project cost – not less than 10 billion rubles 

• The length of the span of the bridge - not less than 160 m., the length of the vertical 
clearance - not less than 25 m. 

III. Experience in attraction of funding not secured by state guarantees in the last 10 years 
for the project, the cost of which is not less than 10 billion rubles. The amount of attracted 
funding – not less than 7 billion rubles. 

IV. Experience in participation in PPP projects, the total cost of which is not less than 10 
billion rubles. 

The proposals of the participants during the tender procedure were evaluated on the 
following criteria: 

• Financial criteria. weight – 80% 

• Legal criteria – weight 20% 
Contract Structure 
The three-party contract was signed between the city of Saint Petersburg, ZSD and CHN. 
The property rights on the road belong to ZSD. CHN possesses all the profits it gains from 
the operation of the road.  
The St. Petersburg responsibilities are: 

• To lease the land necessary for the construction to ZSD; 

• To ensure the compliance of preconstruction works done in accordance with project 
documentation such as rerouting of utilities and facilities and of territory preparation 
including vacation of the land, compensatory payments and natural environment 
protection; 
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• Provide budget money according to the legislation in the manner and on the terms 
defined in the Agreement and in compliance with the project indicators including the 
amount of profits obtained from user charging; 

• To pay an indemnity in amounts, manner and terms defined in the Agreement; 

• To support the Agreement parties within its powers and according to the Agreement. 
The ZSD responsibilities are: 

• To build the North and South part of the highway; 

• To operate the object of the Agreement on terms defined in the Agreement; 

• To provide the NCH with an opportunity to operate in accordance with the Agreement 
on the land for building the Central part of the highway; 

• To provide the right of use of project documentation to NCH; 

• To finance a part of NCH spending on building of the object in amounts, manner and 
on terms defined in the Agreement; 

• To make payments to NCH on operation stage in amounts and manner defined in the 
Agreement according to the tender proposal in order to provide service of money 
raised by the NCH; 

• To control the performance of NCH and make decisions on current project issues 
where necessary; 

• To support the Agreement parties within its powers and according to the Agreement. 
The NCH responsibilities are: 

• To build the Central part of the highway; 

• To raise money in amounts enough to meet commitment; 

• To operate the road together with ZSD according to the terms of the Agreement. 
The Private Partner is responsible for operating the highway and tolling. The fee is defined 
by the Private Partner within the limits set by the Public Partner. The agreement used by two 
parties is the scheme of minimal guaranteed income so that the city government represented 
as OAO “ZSD” is obliged to make fixed payments to the Private Partner as a guarantee of 
minimal income. In case of short delivery due to decrease in traffic level compared to 
forecasted, the city compensates the losses. In case of excess profits, the sum is divided 
between the Public and Private Partners in proportion of 90%/10%, correspondingly, 
according to the Agreement. 
Risk Allocation 
Saint Petersburg assumes: 

• Risk of not obtaining the licenses in case of illegal delay of releasing licenses and 
illegal cancellation of the authorization; 

• Risk of negative changes of legislation on cases defined in the Agreement. 
ZSD assumes: 

• Risk of drawbacks of the project documentation; 

• Risk of delay of commissioning the Central part of the highway 
NCH assumes: 

• Financing risks; 
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• Common risk of getting licenses; 

• Common construction risks including risks of construction organization, price and 
delays of construction; 

• Operation risk including the risk of partial and total inaccessibility of the object of 
Agreement for users is distributed between ZSD and NCH. 

Risk allocation is depicted in Figure 2. 
Risks 

To
ta

lly
 P

riv
at

e 

⇐  ⇒ 
Totally Public 

Design & Construction ✓     ✓ 
Maintenance ✓      
Exploitation    ✓   
Commercial/revenue    ✓   
Financial ✓      
Regulatory      ✓ 
Force majeure      ✓ 

Figure 2: Risk allocation 
 
Performance 
The project is still under the construction stage and will be delivered by 2016. There are no 
delays so far.  

References 
Decree of the Government of St. Petersburg No. 106 “On the conclusion of PPP agreement on the 
construction and operation of the road “Western High Speed Diameter”, 11.02.2011 

http://fs.moex.com/f/1322/vtb-kapital.pdf 

http://www.nch-spb.com/ 

http://www.pppinrussia.ru/userfiles/upload/files/ZSD_moya_pdf.pdf 

http://www.whsd.ru/pdf/info_mem_03-05.pdf 
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Project Overview 
Project Title: Blanka Tunnel Complex, Czech Republic 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public 
Contract duration: original date for completion of all works was set to 2011 (5 years) but has been 
postponed to 2016.   
Budget: 766 million Euros 
TIRI 
Rating 
(2015):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

BEN- BEN- BEN- A- 
Project Time Line: 
1993:               
1998:  
 
 
2003:  
2006:          
October 2006:  
May 2007:  
 
June 2007:  
December 2013:  
May 2014:  
 
September 2014:  
October 2014:  

Project conceived 
Project company SATRA awarded the contract to prepare studies and design 
for the tunnel complex 
Planning decisions and zoning permit issued  
Launch of tenders 
Construction contract signed with Metrostav 
Second tender for technology part signed with ČKD DIZ  
Beginning of construction 
Metrostav halts all construction works 
Metrostav resumes construction and ČKD DIZ begins to work on technology 
part.  
Construction is finished 
Trojský bridge opens 

Other important dates for the project: 
November 2009:  
 
May 2012:  
January 2014:  
 
September 2014:  
Early 2015: 

Announcement that opening of the tunnel is postponed by 13 months to 2012 
City of Prague ceases payments to contractors 
Arbitration between the city of Prague and Metrostav begins 
Arbitration ends 
Evidence of technical problems related to dampness and cabling system 

 

 
Figure 1: Blanka tunnel complex, Czech Republic 
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1 Introduction  
The tunnel complex ‘Blanka’ forms part of the city of Prague ring road system. It runs under 
a heavily urbanized environment right on the edge of the historic centre of Prague. It 
stretches from Brusnice - to the west of the Prague Castle area - to the municipal district of 
Troja in the northeast, thus, connecting the right and left banks of the Vltava River. The 
tunnel complex forms part of the inner-city ring road and is directly connected to the system 
of tunnels to the south (Strahovský a Mrázovka) and Břevnovská radial road (connecting the 
city centre with the Prague Airport). On the right bank of the Vltava River, the tunnel 
connects to the Prosecká radial road (exit road to the north) and in the future should also 
connect to the final eastern stretch of the inner-city circular road. The intersections have 
been built as part of the project, so there is currently no obstacle to the full operation of the 
tunnel complex, even though the circular road has not been completed. 
With its total length of 6.4 kilometres, Blanka is the longest road tunnel in the Czech 
Republic and the longest metropolitan tunnel in Europe. The tunnel complex itself consists of 
northbound and southbound tubes. It has three basic sections: Brusnický, Dejvický and 
Bubenečský tunnels and is directly connected to the system of other two inner-city tunnels 
(Strahovský and Mrázovka) that were all built as segments of the inner-city ring road.  The 
inner-city circular road is being built in parallel to the so-called Prague ring road (R1) – a 
motorway that is to encircle the entire city of Prague. The Blanka tunnel complex is routed in 
driven and cut-and-cover tunnels, with connection ramps in key junctions. There are four 
major intersections along the structure (Malovanka, Prašný, U Vorlíků, Troja and Pelc-
Tyrolka). The new 250 m long Troja tram/road bridge across the Vltava River was built as 
part of the Pelc-Tyrolka intersection, modifying the provisional tram route arrangement in the 
area. Apart from the junctions, a large underground ventilation facility consisting of four 
engine rooms constitutes an important and distinctive feature of the project. 
The tunnel complex was designed to relieve the historic centre of Prague from transit traffic 
and to reduce transit time across the city. The tunnel will offer faster and uninterrupted 
connection for vehicles travelling on the west - east axis of the city. Alternative connection 
via surface roads will remain possible, but the city hall will introduce certain restrictions at 
selected points in the city centre to support the use of the tunnel that should become the 
most convenient way of transit. 

2 The Contracting Authority (Public Party) 
The idea to build the Blanka tunnel complex has always been pursued primarily by the 
representatives of the city of Prague. The City of Prague City is the main stakeholder in the 
process. The Blanka tunnel complex has been a part of the official policy since the late 
1990s.  
The City manages road infrastructure throughout the city – including in the future the Blanka 
tunnel complex - via its company Technická správa komunikací (TSK). The annual operation 
costs are expected to be 250 mil crowns (9,1 mil EUR) and will be paid from the city of 
Prague budget. As a matter of fact, Prague 6 and Prague 7 metropolitan districts, directly 
affected by the tunnel complex, were also involved in the consultation concerning the 
planning and construction.  
The project was supported by all political parties, with the exception of the Green Party. 
However, from the outset, there has been strong opposition from various environmental 
groups and activists claiming that the promised improvements in the city’s traffic are largely 
illusionary (Auto*Mat, 2009). The AUTO*MAT association defending the urban and 
environmental principles and interests became the most notable opponent and critic of the 
project, trying to offer alternative solutions benefiting public transport, pedestrians and 
cyclists.  
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The central government involvement can be seen as very limited and mainly related to 
regulations. Changes in regulations have partly contributed to increases in total costs of the 
project. Among them, additional requirements for safety measures in tunnels by the State 
Mining Administration (SMA), played a particularly important role. The SMA also fined the 
contractor for landslides during the construction works. 
The construction started in June 2007. The first setback came soon in 2008 with a series of 
landslides resulting in fines and new safety and structural requirements by the State Mining 
Administration. In November 2009, it was announced that the opening of the tunnel was 
postponed by 13 months to 2012. In 2011, it became clear that the original cost estimates 
would be exceeded by more than 10 bn Czech crowns (356 mil Euros). 
The audit by law firm White & Case was published exposing striking examples of ill-prepared 
project conditions, faulty contracts with insufficient motivation for contractors and 
mismanagement by the City of Prague (White & Case, 2011). In May 2012, the legal 
uncertainty surrounding extra works and imperfect contracts led the city of Prague to cease 
payments to contractors. In December of the following year (2013), Metrostav halted all 
construction works. An arbitration between the City of Prague and Metrostav began in 
January 2014. In May 2014, Metrostav resumed construction of the tunnel and ČKD DIZ 
began to work on the technology part. In September 2014, the arbitration ended and the 
construction of the tunnels was finished. The Trojský bridge opened in October 2014 with a 
final cost of more than three times (1,3 bn Czech crowns – 47,4 million EUR) the originally 
expected one of 400 million Czech crowns (14,6 million EUR). One, however, needs to take 
into account that the design of the bridge changed significantly. In early 2015, it became 
evident that the tunnel suffers from technical problems related to dampness and cabling 
system. 

3 Sources of Financing 
The entire project has been financed from the budget of the City of Prague. At the same 
time, no debt financing has been used. As a result, the project became the centre piece of 
city investment policy, substantially reducing its ability to engage in other large infrastructure 
projects, since it constituted about half of all Prague’s investment expenditure at times. 

4 Users 
The users of the tunnel complex Blanka are to be mostly the general public travelling from 
the west to the east of the capital or the other way round. As of now, public transport 
vehicles are not expected to use the tunnel. 

5 Key Purpose for Public Financing Model Selection  
The entire project has been financed from the Prague city budget, as it does not qualify for 
co-financing from any other sources (e.g. EU funds, state budget, etc.). 

6 Project Timing  
The political representation decided that, at that time, the Blanka tunnel complex was the 
best possible alternative to relieve the centre of Prague from increased congestion. 

7 Project Locality and Market Geography  
The entire project is developed in an urban environment within the boundaries of the city of 
Prague. 
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8 Procurement & Contractual Structure 
Tendering 
The original idea to build the northern section of the inner-city ring road was laid out in 1993. 
Of three different variants, it was the plan Blanka that got a go-ahead. The preparation 
phase began in 1997 with appropriate changes to the city development plan and the signing 
of an agency agreement between the City of Prague and the company IDS that was to 
become the project and construction supervisor on behalf of the City council. In 1998, the 
project company SATRA was awarded the contract to prepare appropriate studies and 
designs for the tunnel complex. Planning decisions and zoning permits were issued in 2003. 
A lengthy process was concluded with two bidders in 2006. Open call procedure was chosen 
for both construction and technology parts of the tunnel complex, as with most other 
important projects in the country, although the number of open calls had been decreasing 
over time (Oživení, 2012). The tender for construction part No. 50021964 lasted from the 
25th of April to the 30th of October 2006. Despite the openness of tenders, just three 
contenders submitted their offers to both calls, of which one competitor in each tender was 
disqualified at the very beginning. Metrostav a.s. was announced the winner of the tender for 
the construction part on 26 September 2006 and the contract was signed a month later. The 
tender for the technology part No 50023489 was launched on 23 June 2006 and concluded 
on the 14th May, 2007. As a result, the company ČKD DIZ became the supplier of technology 
systems. 
Contract Structure 
The project is based on 4 separate contracts (design, construction, technology and 
construction supervision) and their amendments. The division of tasks has been criticised 
during the process of construction in respect to a series of misunderstandings and disputes 
among individual contractors and the City of Prague. The original amount of 21 bn Czech 
crowns (ca. 766 million EUR) - mistakenly presented as the final total cost for the entire 
project and guaranteed not to be exceeded, as claimed by the City representatives (Toman, 
2007) -, has soared to the current cost of more than 43 bn Czech crowns (1,56 bn EUR) (as 
of May 2015) and is expected to be even higher. There are several reasons behind the 
imprecision of the original calculations. First, some items were excluded from the 
calculations of the construction costs by the City even though they constituted indivisible 
parts of the Blanka tunnel complex (i.e. junctions to the existing Strahovský tunnel). Also, as 
the consecutive audits of the project revealed, the figures advertised by the procuring 
authority at the beginning only included estimated construction costs (White & Case, 2011). 
Nevertheless, even those were significantly exceeded over the years as no strict cap had 
been incorporated into the original contract for the construction part of the project. Similarly, 
increases compared to the original cost expectations were registered in contracts for 
technology and equipment, project design and construction supervision. 
Risk Allocation 
Given the fact that the project is divided into several uncapped contracts under traditional 
procurement conditions, it is the public authority – the City of Prague - that bears most risks 
related to the construction of the project. There has not been a single instance where the 
construction supervisor or designer were held responsible for individual failures. As the 
developments have shown, contrary to the original expectations, the City of Prague was 
forced to accept responsibility for the majority of events that led to substantial cost overruns. 
The operation of the entire tunnel complex will also be an exclusive responsibility of the City 
holding company. 
Performance 
The City of Prague, as the contracting authority, has been criticised for being defenceless 
against the numerous price increases and bills for extra works that were uncontested. At 
several instances, it has agreed to arbitrations on disputed issues and lost most of them, 
despite being in the right according to the procurement law (Léko, 2015). Namely, 
arbitrators’ decisions are not primarily based on law, but on what they consider justified. 
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The project suffered from the lack of legal clarity that forced the city hall to halt the payments 
to contractors on several occasions. The crisis culminated in 2013 with the Mayor of Prague 
claiming that the contracts were not valid from the very start, as they had not been approved 
by the city assembly. Moreover, the project faced serious and unexpected challenges of 
geological nature (three landslides), changes in regulations, flooding, misconduct by both the 
procuring authority and contractors, and prolonged legal battles among the individual parties.  
Most recently, the tunnel signalling system has been described as excessive consisting of 
too many colour lights that required more cabling than necessary. As a result of all the 
above-mentioned factors, the costs have spiralled to the current level of 43 bn crowns (1,56 
bn Euro) up from originally expected 27 bn Czech crowns (985 mil Euro), while the date of 
completion and start of full operation has been postponed several times from the original 
year 2011 to currently, 2016. At the moment, a large part of the inappropriate cable network 
along the tunnel has to be replaced due to flood damage. Critics claim the damage has been 
minor in fact and the tunnel complex should have been opened to public regardless 
(Bělohlav in Reflex: 2015). The idle tunnel has been prone to illegal intrusions by 
youngsters, thus gaining the nickname “most expensive skate park in Europe”. 
There are multiple reasons behind the failure. What most experts agree on is that the initial 
and crucial part of the blame lies with the contracting authority – City of Prague - and its 
representatives, who are responsible for setting up the project design, failing to formulate 
clear specifications for the project and enforce their implementation, signing of a largely 
imperfect contract and failing to manage and coordinate the construction in an informed and 
responsible way. Frequent political changes and staff reshuffles at the City’s investment unit 
are also cited as reasons leading to failure. 

9 Project Outcomes 
The Blanka tunnel complex has been a grand and extremely challenging project featuring, 
on the one hand, examples of world-class engineering but, at the same time, suffering from 
major management issues, legal disputes and force majeure events that led to substantial 
cost overruns compared to the original estimates. It remains to be seen to what extent the 
multibillion scheme is going to meet planners’ expectations, especially in improving the traffic 
inside and outside the city centre. 
The significant cost overruns together with an almost 5-year delay have casted doubt over 
the ability of the City to successfully manage large infrastructure projects and have led to 
several allegations, police investigation and legal battles. It has been argued by auditors that 
by signing an ill-conceived mandate contract with the project supervisor the city 
representatives lost control over the project, while failing to motivate the contractor by not 
including any sanctions or bonuses in the contract. Representatives of the main contractor 
have blamed the City for insufficient project specifications, leadership and integration of 
tasks. According to them, it was the separation of the project into several contracts and lack 
of clarity over responsibility of the individual contractors that caused major problems. 
In this respect, Blanka is often compared to the extension of metro line A. This project was 
realized almost in parallel to the road tunnel and can be considered equally challenging in 
terms of technical difficulty. Contrary to Blanka though, the project was finished on time and 
within the planned budget. Some stakeholders mention contractual integration and superior 
management capabilities at the Prague Public Transport company as decisive success 
factors. 
One has to wait for a final evaluation of the Blanka tunnel complex that is now to be opened 
in late 2015 or early 2016 (if the cabling system is successfully replaced by that time). 
Nevertheless, it is clear that the developments so far have set an example and precedence 
of how not to implement major infrastructure projects. 
Economic Impact 
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It is difficult to evaluate the overall economic impact of the project at the moment as the 
tunnel complex has not been operational. Nevertheless, it is obvious that the economic 
rationale had been rather overshadowed by the need to relieve the centre of Prague from 
congestion. The political representation of the time decided the Blanka tunnel complex was 
the best possible solution on offer. Notwithstanding, calculations of the economic impacts 
had been carried out especially for the city ring road as a whole. The expected annual 
savings from the infrastructure (reduced travel time and reduced fuel consumption without 
further optimising measures are said to reach 3,8 bn crowns (138 mil EUR) 
(mestskyokruh.org, 2007). However, it is important to bear in mind that the tunnel complex 
forms just one part of the entire system. One of the project goals was to save on average 
10% of fuel consumption owing to more fluent traffic on the ring-road. 
The construction of the tunnel complex has undeniably had an immense impact on the 
budget of the city of Prague and its investment strategy, as the entire project has been 
financed directly through the city budget. Over the years, Blanka has regularly consumed 
about half of all budgeted investment expenditure. The share has started to decrease only 
recently with the project being almost completed (City of Prague, 2015). One can argue that 
committing so much money to the tunnel complex has significantly reduced the space for 
other investments in the city infrastructure. Blanka took precedence over projects such as 
the new metro line D or other public transport projects that, according to the project’s critics, 
would have much more benefited Prague inhabitants. 
Social Impact 
There is no doubt that Blanka has already changed the face and profile of several places 
around the city even though the entries to the tunnel are still closed for traffic. The new Troja 
bridge, celebrated for its modern design, has been in service since October 2014, but its 
impact - until the completion of complementary infrastructure - is limited. More substantial 
systemic changes are expected when the tunnel complex opens to users. The project will 
clearly have an impact on desirability of certain parts of the city and can lead to a change in 
the social composition of these areas. 
Environmental Impact 
The tunnel complex faces criticism for insufficient analysis of its environmental impact. 
Critics claim that the tunnel will attract even more vehicles to the areas close to the city 
centre (Auto*Mat, 2011). At the same time, they say the new park areas surrounding the 
tunnel were designed unprofessionally by engineers and that the reduction of green areas 
due to the construction was evitable. The environmentalists were against the Blanka tunnel 
from the very start and offered alternative solutions. After the realization started, they have 
proposed dozens of measures to maximize the positive effect of the tunnel complex. 
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Project Overview 
Project Title: Herrentunnel Lübeck, Germany 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public-Private Partnership (PPP) 
Contract duration: 30 years 
Budget: € 180 million (2005) 
TIRI 
Rating 
(2005):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

BEN- C+ C+ C+ 
Project Time Line: 

07.03.1997 European-wide inquiry, prequalification and preparation of tender 

21.10.1997 Invitation to tender 

12.03.1998 Tender, tender evaluation 

29.10.1998 Announcement of the preferred bidder with subsequent contract negotiations 

12.03.1999 Signature of concession contract [date of contract award] 

13.09.1999 Submission of planning approval documents 

December 1999 Initiation of the project approval procedure 

February 2001 Planning resolution 

Mid of October 2001 Construction begins 

End of August 2005 Operating begins 

End of 2005 Completion of construction work & Deconstruction of the “Herrenbrücke” 

2035 “Herrentunnel” ceded to the city of Lübeck 
 

 
Figure 1: “Herrentunnel” Lübeck, Germany1 

 
  

                                                      
1http://www.luebeck.de/tourismus/sightseeing/sehenswuerdigkeiten/bruecken/images/herrentunnel.jpg 
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1 Introduction 
The “Herrentunnel” is a tunnel situated on a federal highway (Bundesstraße) that connects 
the inner city of Lübeck with one of its outer districts, Travemünde. Travemünde is located 
about 20 km away from the city center. Since the two cities are separated by the river Trave, 
their main connection has been a bridge – the so-called “Herrenbrücke”. In 1995, the 
deterioration of the “Herren-brücke” had been detected, and the city of Lübeck decided to 
replace the bridge with a tunnel instead of repairing or renovating the bridge. The 
construction of this so-called “Herrentunnel” was one of the first public private partnership 
(PPP) projects realised according to the F-model for PPPs for German federal roads. The 
concessioner, responsible for building, financing and operating the bridge, is the consortium 
of Bilfinger Berger and HochTief (50% each). The road section containing the tunnel has a 
total length of 2,1 kilometres, of which 780 meters are actually in the tunnel.  
The concessioner won the Europe-wide tender initiated by the city of Lübeck in 1997 and 
signed the PPP contract in March 1999. In December 1999, the plan approval procedure 
started with the official approval following in February 2001. 
Construction works began in October 2001 and the tunnel was finished at the end of August, 
2005. The “Herrenbrücke” was dismantled at the end of 2005. The concession period has 
been determined to 30 years, therefore, the tunnel will be returned to the city of Lübeck in 
2035. 
According to Bilfinger Berger, the construction cost comes to a total of 134 million EUR. 
Since the construction and maintenance of a new bridge would have cost the German 
Federal Government an amount of 90 million €, it contributed this amount to the construction 
of the “Herrentunnel”.  
In order to refinance the project, tolls are charged to all tunnel users. Toll fees differ 
depending on the type of vehicles: Cars (with or without trailer) and motorbikes are charged 
€1,2, whereas pickups, vans and minibuses with only two axles €2,3. Buses and trucks with 
three axles are charged €6,0, and trucks with four or more axles €9,5. For all classes of 
vehicles, discounts are available for the Quick-box electronic toll used by frequent drivers. 
Pedestrians and cyclists can pass the tunnel using a shuttle bus free of charge.  

2 The Contracting Authority (Public Party) 
The “Herrentunnel” project is a locally driven, public private partnership (PPP) project, 
realised according to the F-model for PPPs for German federal roads. The city of Lübeck– 
appearing as the contracting authority– has signed a contract with the concessioner 
(consortium of HochTief and Bilfinger Berger) in 1999, in order to replace the old, dilapidated 
bridge with a tunnel. 
This is a non-standard contract based on the “Fernstraßen-bauprivatfinanzierungsgesetz”. 
The latter is a German law for private financing of transport infrastructure, which has been 
passed in 1994 in order to regulate the construction and operation of federal highways for 
private partners. It is evident that the German Federal Government has increased its political 
support towards PPPs with the passing of this law. Therefore, at the moment of contract 
award in 1999, there was a clearly communicated commitment towards PPPs. 

3 The Private Party 
The “Herrentunnel” project is co-financed by the German Federal Government and the 
concessioner, Herrentunnel GmbH & Co. KG.  
As already mentioned, the German Government has contributed 90 million EUR to project 
financing. This corresponds to 50% of the total project value. Herrentunnel GmbH & Co. KG 
have contributed 18 million EUR in equity, and 18 million EUR in debt (equally contributed by 
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shareholders HochTief and Bilfinger Berger). The remaining 54 million EUR comprise of   27 
million EUR commercial debt and 27 million EUR Kfw debt. 
Hence, total equity (excluding subsidies) comes to €18 million, i.e. 10% of the total sum. 

4 Users 
The main users of the “Herrentunnel” are car and truck drivers. Therefore, the type of usage 
can be described as mixed. Next to cars and trucks, pedestrians and cyclists can pass the 
tunnel using a shuttle bus free of charge.  
In addition to the users, there are several other stakeholders involved in the project, such as 
the city of Lübeck, Bilfinger Berger and HochTief.  

5 Key Purpose for PPP Model Selection 
When the deterioration of the “Herrenbrücke” was detected in 1995, the city of Lübeck 
decided to replace the bridge with a tunnel instead of repairing or renovating the bridge. But 
since the German Federal Government only had to contribute the amount for construction 
and maintenance of a new bridge, the responsible parties paved the way for private co-
financing.  
Therefore, the F-model as a special Build-Operate-Transfer- (BOT-) model was chosen.  

6 Project Timing  
At project award, the unemployment rate was 12,9 %in the city of Lübeck. This decreased by 
2,5% to 10,4% in 2014. 

7 Project Locality and Market Geography  
As the “Herrentunnel” connects Lübeck’s inner city with one of its outer districts, 
Travemünde, the project locality can be described as urban.  

8 Procurement & Contractual Structure 
This section describes the tendering process and the contractual structure of the 
“Herrentunnel” project. 
 
Tendering 
After the Europe-wide call for tender in March 1997, four tenders were submitted to the city 
of Lübeck, following a prequalification stage. The tenders had to provide three different 
options to replace the crossing over the Trave River. The winners, the consortium of Bilfinger 
Berger and HochTief, proposed the following three plans: a cut and cover tunnel, a shield 
driven tunnel and a high bridge. The shield driven tunnel was chosen as the most suitable 
option to satisfy traffic and environmental requirements. 
 
Contract Structure 
The project has been realised following the F-model for federal roads (Bundesfernstraßen). 
The F-model is a Public Private Partnership model that applies to bridges, tunnels or 
mountain passes and whose legal foundation is the Fern-
straßenbauprivatfinanzierungsgesetz. The concessioner is responsible for the design, 
construction, financing, maintenance and operation, as well as transferring the tunnel to the 
public authority after the concession period of 30 years. 
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According to the available information, no standard concession contract has been used. 
 
Risk Allocation 
According to the F-model all design, construction, maintenance, exploitation, financial, 
revenue and regulatory risks have to be taken by the contractor, as depicted in Figure 2. In 
the case of the project at hand, the incorrect anticipation of revenues has led to catastrophic 
results. All other risks can be described as moderate or acceptable.   
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 Design & construction        
Maintenance        
Exploitation       
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Financial        
Regulatory        
Force majeure       

Figure 2: Risk allocation 
 
Performance 
With respect to performance, the “Herrentunnel” project’s revenues have fallen short of 
expectations as the traffic volume has been much less than forecasted. Because of this, tolls 
have already been increased four times. For 2016, a fifth increase has been announced. As 
the revenues have been so low in the past, the parties agreed on extending the obligation of 
paying tolls until 2045.  
No performance indicators have been mentioned in the contract.  

9 Project Outcomes 
Even though the construction cost or time did not exceed expectations, one critical failure 
factor is the above-mentioned serious miscalculations regarding traffic volume: As the 
demand for the tunnel has been much lower than forecasted, tolls had to be increased 
several times. The continuous elevation of the tolls, however, reduces traffic levels even 
more, especially as there are alternative routes, such as the A20 motorways that do not 
include user charges.  
It is, therefore, not surprising that Lübeck’s population prefers using the 5 km longer bypass. 
It can be assumed that this is also a type of protest.    
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Project Overview 
Project Title: Orlovski Tunnel (under the River Neva in St, Petersburg), Russian Federation 
Project Type: Brownfield  Greenfield Both  
Type of Project Financing: Public-Private Partnership (PPP) 
Contract duration: 30 years (including 4 years of design and construction) 
Budget: 54 600 million rubles 
Project Time Line 
September 14, 2007: Call for Tender 
September 8-10, 2007: Road-show of the project in Frankfurt, at the office of the European Bank of 

Reconstruction and Development 
December 6, 2007: Prequalification 
February 18, 2010: Award 
June, 2010: The concession agreement is signed between the Government of St. 

Petersburg and “Nevskaya Concession Company” 
August, 2011: Start of construction 
October 4, 2011: The authorities of St. Petersburg refused to participate in the project 

because of the significant increase of project costs (the cause is difficult 
terrain in the proposed site of construction) 

November, 2012: Resolution of the Government of St. Petersburg on the cancellation of the 
agreement with the "Nevskaya Concession Company". The contract is 
cancelled. 

December 11, 2012: The Government of St. Petersburg officially notified the "Nevskaya 
Concession Company" about the termination of the concession agreement 
for the design, construction and operation of the Orlovski Tunnel under the 
Neva River. The grounds for termination of the agreement is that the 
concessioner has not provided evidence to achieve financial closure, has 
not fulfilled the conditions of the start of construction and the cost of the 
project exceeded 55 billion rubles. 

June, 2015: Paris Arbitration ordered the Government of St. Petersburg to pay 
“Nevskaya Concession Company” compensation amounting to EUR 15 
million for breach of the concession agreement. 

 

 
Figure 1: Orlovski Tunnel 
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1 Introduction 
The Orlovski Tunnel was designed as a road tunnel of about one kilometre length under the 
Neva River, linking Piskarevsky Avenue and Smolnaya Embankment in St. Petersburg 
(Figure 2). The tunnel was to be tolled. Its key features included the following: 

• 2 carriageways 
• 3 lanes per carriageway  
• Overall length 2350 m 
• Portal to portal length: 1100 m 
• River bank to bank length: 550 m 
• Depth of river: 15 m 
• Bored tunnel depth: 40 m 

 

 
Figure 2: Project Location, St Petersburg 

The overall two-way capacity of the Orlovski Tunnel was to be 60 000 vehicles per day. 
The construction of the Orlovski Tunnel was considered as the solution to the traffic 
problems of St. Petersburg. Its implementation would have contributed to the development of 
the city as a major international transport hub.  
The decision to develop the Orlovski Tunnel project was driven by the following factors: 

• congestion of the transport network in the city centre and the gravity zone of the 
Orlovski Tunnel,  

• absence of a permanent transport connection between the right- and left-bank 
districts of St. Petersburg in the city centre, 

• exhausted capacity of the existing Neva bridges,  
• expected traffic increase throughout the city.  

 

Moreover, the construction of the Orlovski Tunnel would have helped to address an issue of 
federal significance – to increase the capacity of the Volgo-Baltic Waterway (VBW). The 
tunnel would allow the draw bridges over the Neva River to be open for one hour longer, 
thus increasing the total ship traffic. 
In accordance with the Decree of the Russian Government, the Orlovski Tunnel project had 
to be implemented using a Private-Public Partnership model. The construction and operation 
of the Orlovski Tunnel could become one of the first Russian transport infrastructure 
concessions, implemented in accordance with the Federal Law of the Russian Federation 
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“On Concession Agreements” d.d. July 21st, 2005 No. 115-FZ (hereinafter – Concession 
Law). The duration of the agreement was foreseen for 30 years from its signing. 
The bidding procedure for the concession agreement for the design, construction, financing 
and operation of the Orlovski Tunnel in St. Petersburg (hereinafter – Tender procedure) was 
conducted in accordance with the Concession Law.  
In November 2006, the Decree of the Government of the RF No. 1709-r was adopted which 
put the project on the list of schemes supported by the Investment Fund and approved the 
project. 
On April 10th, 2007, the Government of St. Petersburg adopted the Decree No. 384 “On 
Implementation and Operation of a Toll Tunnel under the Neva River in Alignment of 
Piskarevski Pr. – Orlovskaya Ul.”  
On May 31st, 2007, the Government of the Russian Federation passed the Decree No. 695-r 
“On Signing of Concession Agreement in relation to Orlovski Tunnel under the Neva River in 
St. Petersburg”. 
The Tender Documentation was approved by Order of the Federal Highways Agency (No. 
61 of September 4th, 2007) and Decree of the Government of St. Petersburg (No. 1090 of 
April 3rd, 2007). 
The duration of the agreement was 30 years from the signing, including 4 years of design 
and construction (2008-2012). The Tunnel construction was scheduled to begin in 2011 and 
its inauguration in early 2016. 

2 The Contracting Authority (Public Party) 
The Public Partners under the Orlovski Tunnel project was the Russian Federation and the 
city of St. Petersburg via their respective dedicated authorities: 

• on behalf of the Russian Federation, the Federal Road Agency (Rosavtodor) 

• on behalf of the federal city of St. Petersburg, the Government of St. Petersburg 
The Government was the project developer – Managing Company of the Orlovski Tunnel 
project. 
Later, the Russian Federation withdrew from the structure of Grantors. 
Advisory support was provided by: 

• The World Bank – financial and strategic advisor 

• Freshfields Bruckhaus Deringer – legal advisor 

• Mott Macdonald – technical advisor 

• Research and Design Institute of Regional Development and Transportation – 
technical and transport advisor 

3 The Concessioner (Private Party) 
The concessioner in this project was the consortium Ltd "Nevskaya concession company”, 
which represents the French group Vinci. 

4 Users 
The Orlovski Tunnel was constructed to be the major link between the right and left bank 
districts of St. Petersburg in the city centre and open to passenger traffic, public transport, 
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emergency services and freight transport with a permissible maximum weight of up to 3,5 
tons. 

5 Key Purpose for PPP Model Selection 
The PPP model was selected due to the following: 

• Project inscribed in master plans of the city since 1986 

• Feasibility studies and site evaluation were concluded 

• Government believes there is significant value in innovative design solutions and 
long term maintenance risk being transferred to the private sector: strong rationale 
for PPP 

• Project designed on the basis of a 30-year concession, design build finance operate 
& maintain scheme 

6 Project Timing 
The construction of the Orlovski Tunnel was considered as the solution for the traffic 
problems of St. Petersburg.  

7 Project Locality and Market Geography 
St. Petersburg plays a major role in the transport system of the Russian Federation. The 
largest Baltic Port of Russia, located in St. Petersburg leading all Russian ports, and the 
Volgo-Baltic Waterway, make St. Petersburg a major transport hub in the Russian 
Federation. Owing to its unique geographic location – on the coast of the Baltic Sea and in 
immediate proximity to the EU and major European ports- St. Petersburg has become the 
gateway to the Russian Federation for a considerable share of the export/import freight 
volumes of the country. Sections of two Euro-Asian transport corridors – the North-South 
and the Transsiberian, as well as the Pan-European Transport Corridor IX pass through St. 
Petersburg.  
The principal transport artery through St. Petersburg is the Neva River, whose 23 km length 
is included in the Single Deep-Water System of European Russia. The Neva River is one of 
the major links of the Volgo-Baltic Waterway (VBW) connecting the Volga River to the Baltic 
Sea, via the White Sea - Baltic Canal, to the White Sea. The Volgo-Baltic Waterway plays a 
major role in the Pan-European Transport Corridor IX and the North-West Transport 
Corridor. The significance of the VBW increased substantially due to the construction of new 
ports in the Gulf of Finland and the extension of the Pan-European Transport Corridor IX to 
the Black and Caspian seas. 

 
Figure 3: Volgo-Baltic Basin 
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At present, the traffic via the Volgo-Baltic route is constrained due to limited periods when 
bridges are raised. Ship owners incur considerable losses because of delays of ships waiting 
to pass through the Neva. 
The implementation of the Orlovski Tunnel would enable the Neva bridges to open for one 
hour longer every day. Based on estimates, this would increase the capacity of the St. 
Petersburg section of the Volgo-Baltic Waterway by 1,3 times its current capacity, and 
provide an essential impetus to the increase in international transportation. 
Moreover, the accommodation of the growing traffic flows would be impossible without new 
crossings between the left- and right bank sections of the city. At present, north-eastern 
districts of the city are linked to the centre and south-western districts mostly over four 
bridges: the Troitski Bridge, Liteiny Bridge, Petra Velikogo (Bolsheokhtinski) and Alexander 
Nevski Bridge. The central street and road network rely on bridges already operated at 
capacity. For instance, during peak hours, the above bridges are at more than 100% 
capacity. 
The implementation of the Orlovski Tunnel would enable the realignment of traffic on the 
approaches to the centre, and therefore, a significant relief of congestion on existing bridges 
linking the right- and left bank districts of St. Petersburg.  
The Orlovski Tunnel forms an integral part of the construction and reconstruction transport 
works currently undertaken by St. Petersburg as part of its Master Plan. 

8 Procurement & Contractual Structure 
Tendering 
The Bids received were evaluated on two criteria: 

1) Technical criteria: weight – 0,2 
2) Financial criteria: weight – 0,8: 

a. The total discounted amount of public financing of the construction (capital 
grant). Maximum 22,15 billion rubles. 

b. The total discounted amount of compensation paid by the Grantor to the 
Concessioner during the stage of exploitation of the Tunnel (availability 
payment). 

At the prequalification stage, applications for participation in the Tender procedure were 
received from four companies: 

• Ltd “Nevskaya concession company” (the French group Vinci) 
• Ltd "Neva Tunnel" (Austrian Strabag AG, the Cyprus Suri Holdings Limited, a 

German Zueblin AG and the French Egis Projects SA) 
• JSC "Buigproekt Operating" (the French group Bouygues)  
• Neva Traverse GmbH (German Hochtief Construction AG and Hochtief PPP Solution 

and the Dutch Royal Boskalis Westminster NV) 

Only one of the four consortia, which had previously been screened for participation in the 
Tender procedure, continued to participate in the tender – "Nevskaya concession company" 
Ltd-, because no other company submitted proposals to this stage of the competition. In 
June 2010, the Government of St Petersburg and “Nevskaya Concession Company” Ltd 
signed the concession agreement. 
Contract Structure 
The obligations of the Concessioner included the following: 
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• to design the Orlovski Tunnel and obtain all the relevant permits and approvals; 
• to build the Orlovski Tunnel using equity and debt funds, and finance provided by the 

Grantor; 
• to start the operation of the Orlovski Tunnel before the deadline specified in the bid; 
• to use (operate) the Orlovski Tunnel as a public road tunnel, in particular – to levy 

tolls from users of the Orlovski Tunnel once its construction is completed and the 
tunnel is put in operation, and not to terminate (not to interrupt) this activity without 
the Grantor’s consent, and collect tolls from the tunnel users. Toll rates will be set by 
the Grantor; 

• to provide public utility services with access to the land plots used in construction and 
operation of the Tunnel; 

• to provide maintenance and major repairs of the Orlovski Tunnel at its own expense;  
• to meet requirements for insurance against risks specified in the Concession 

Agreement; in particular, at its own expense, insure the risk of loss (destruction) or 
damage of the Tunnel, and the risk of third party liability for the damage caused 
during the construction and operation of the Tunnel; 

• on termination of the Concession Agreement (including expiry), to transfer the Tunnel 
to the Grantor; 

• the Concessioner may not build any property (other than the Orlovski Tunnel) on the 
land plots provided to it. 

The obligations of the Grantor were as follows: 
• after the signature of the Concession Agreement within the time set by law, sign with 

the Concessioner a Land Lease Agreement in respect of land plots, where the 
Tunnel will be located and which are necessary for construction and operation of the 
Orlovski Tunnel by the Concessioner; 

• to provide necessary support to the Concessioner in obtaining subsoil and water use 
licenses; 

• hand over the design and construction input data available to the Concessioner; 
• provide a contribution toward the Orlovski Tunnel construction costs from the budget 

of the Russian Federation and the budget of St. Petersburg in the amount 
determined based on Bids; 

• make availability payments for the Tunnel; 
• to provide the Concessioner with reasonable support in its interaction with public 

authorities and other organizations controlled by the Grantor, and in getting access to 
the necessary communications and resources of the existing urban infrastructure; 

• on termination of the Concession Agreement (including expiry), accept the Tunnel 
from the Concessioner under the procedure specified in the Concession Agreement; 

• fulfil other obligations, arising from the Concession Agreement, other contracts 
between the parties, and provisions of Russian laws. 

The estimated project cost was 54 600 million rubles. 
The project was financed by equal shares – (33,3%) of the investor, the city budget and the 
investment fund of the Russian Federation. 
The Concessioner was expected to mobilize finance in an amount sufficient to cover project 
design, construction, and operation costs. 
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The disbursement of government funding included government support to be provided both 
by the Russian Federation and government of St. Petersburg and a grant from the RF. 
The Russian Federation had to contribute a part of capital costs of the project. The Orlovski 
Tunnel was one of the first toll road projects approved for the financing from the Investment 
Fund of the Russian Federation (grant + availability payment from St. Petersburg 
government). 
St. Petersburg had to support the project with city budget funds. Pursuant to the investment 
project profile (approved by Decree of the Government of the RF No. 1708-r of 30.11.2006), 
the maximum amount of public support at the construction stage had to be 17,572 million 
rubles. In order to keep the public financing to a minimum, Bidders were requested to 
indicate the amount of the Grantor financing they need. This was one of the key bid 
evaluation criteria. Moreover, the concession agreement provided for availability payments 
(based on Lane availability and System performance) by the city of St. Petersburg, i.e. the 
concessioner did not bear traffic risk. Bidders indicated the amount of availability payment 
required, which was also an important part of the bid evaluation criteria. 
Finally, there was direct contractual obligation of each government to mobilize funding and 
funding mechanisms to be transparent and reliable (funding mechanism to be based on 
clearly identified and measurable milestones). 

 
Figure 4: Orlovski Tunnel PPP Structure 

 
Risk Allocation 
Risks related to land preparation, utility relocation, development of the urban road network, 
and traffic risks are to be borne by the Grantor.  
Risks related to design, construction, operation of the Tunnel were to be borne by the 
Concessioner.  
The Grantor assumed the traffic risk and had more freedom related to the policy of toll 
collection.  
The risk of certain changes in the law and the risks of public sector are borne by the Grantor, 
but the risks related to necessary approvals/permits belonged to the Concessioner. 
Risks related to changes in macro-economic situation, construction financing, as well as 
subsurface and force majeure risk will be shared by both parties. 
The above risk allocation is presented in Figure 5. 
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Maintenance ✓      
Exploitation ✓      
Commercial/revenue     ✓  
Financial   ✓    
Regulatory     ✓  
Force majeure    ✓   

Figure 5: Risk allocation 
 
Performance 
The tunnel was to provide for: 
- two-way traffic of up to 60.000 vehicles per day; 
- two-way traffic on ramps: Piskarevski Pr. ramp – up to 35.000 vehicles per day, 
Sverdlovskaya Embankment ramp – up to 15.000 vehicles per day; 
- a link to Shosse Revolutsii, Polustrovski Pr., and Sredneokhtinski Pr. with overall two-way 
traffic of up to 20.000 vehicles per day; 
Traffic estimates for the tolled tunnel are presented in Table 1: 
 
Table 1: Tunnel Traffic forecast 
Parameter  2011 2015 2025* 2035 
Daily traffic for cars (‘000 vehicles) 52,5 63,2 60,3 66,3 
Daily traffic of trucks (trucks up to 3,5 tons, in ‘000vehicles) 5,5 4,2 5,8 6,4 
Total traffic 58,0 67,4 66,1 72,1 
* the traffic reduction in 2025 will be caused by the development of the urban road network within the gravity zone of the tunnel 
 
The tunnel was to be equipped with a physical toll collection facility. The key requirement for 
toll stations is toll collection without queues in front of toll plazas exceeding a 2 minutes wait 
time or 12 vehicles. 

9 Project Outcomes  
The construction of the Orlovski Tunnel did not begin since the Government of St. 
Petersburg terminated the concession agreement with the "Nevskaya Concession 
Company" on the grounds that the concessionaire has not provided evidence to achieve 
financial closure, had not fulfilled the conditions of the start of construction and the cost of 
the project exceeded 55 billion rubles. 
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the Concession Agreement for the Design, Construction and Operation of the Orlovski Tunnel under 
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Decree of the Government of St. Petersburg No. 310 of March 24, 2010 “On Measures for the 
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Concession Agreement in Relation to Orlovski Tunnel under the Neva River in Saint Petersburg” 
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Project Overview 
Project Title: Gardermoen Line – Airport Express train, Norway 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public 
Contract duration: 6 years (Construction finished in 1999) 
Budget: Original construction budget 575 million EUR (4,9 billion NOK).    
Project time line 
1992: The government established Gardermobanen AS as part of the decision of the new 

airport. The estimated return on investment was to be 7,5% return. Main planning and 
design started. 

1994: Construction start, to be finished until 1999. 
1997: Severe leakages in new tunnel. Extra costs of 150 million EUR.  
1998: Postponed end date for tunnel, trains used the old track for local trains as a start. 
1999: Tunnel opens at end of year. Big success from the 1stday. 
2000: Debt situation, organization and ownership decided by government.  Flytoget (Airport 

Express train) as an owner of all above rail lines, pays charge to Jernbaneverket for 
operation and maintenance that owns the track and rolling stock. 

 

 
Figure 1: Gardemoen Line, Norway 
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1 Introduction 
Gardermobanen is a high-speed railway line, connecting the city of Oslo to the Gardermoen 
Oslo Airport. The line is 64 km long and replaced the older Hoved line as the main line 
northeast of Oslo. The older line now handles commuter and freight traffic, while the 
Gardermobanen handles high-speed passenger trains and freight trains laden with jet fuel 
for the airport. 
Gardermobanen AS is a state owned share holding company, which was established in 
1992 to develop high-speed (speed limit 210 km/hour) transportation between the Oslo 
Central Station and the new Gardermoen airport. The high -speed connection was decided 
by the Parliament of Norway in 1992.  The project followed the decision to move the airport 
from Fornebu to Gardermoen, which is located 50 km from the Oslo centre, as the old airport 
could not be further extended due to lack of space. The high-speed line contributed to the 
decision of changing the airport location providing quick access within 20 min.  
Gardermobanen is integrated in the tracks of the Intercity triangle around Oslo (Skien, Moss-
Halden, Lillehammer). Gardermobanen is the shortest line from the airport to the Oslo 
Central Station.  
The line is of 64 km total length, including a tunnel of 14,5 km and an extension further north 
to Eidsvoll. The Airport Express train reaches Oslo Central Station from the airport in 19 
minutes. The strongest commitment to support the project by the parliament was that the 
costs of construction should be borne by operators and not taxpayers. In 1992, Norwegian 
State Railways established Gardermobanen AS to construct the line and later on in 1996 to 
operate the train. The name was then changed to Flytoget AS. 
Construction started in 1994 and was completed in 1999. The longest railway 
Romeriksporten tunnel (14.580m) was a part of the project. During the spring of 1997, 
leakages came into the tunnel and a huge amount of extra works to stop them was carried 
out. This led to a delay of one year, but in the meantime, trains operated on the old track. 
In 1996, Parliament decided that the development company, Gardermobanen AS, should 
also be the operator. Pricing became an issue in 1996 with discussions between NSB 
Gardermobanen and counties politicians. The expectations from the operator were too high 
(the price was almost doubled), in comparison with the other prices for the same route. The 
stakeholders for this project are users, companies involved in the project, municipalities and 
the government (Ministry of Transport).  

 
Figure 2:  Gardermoen Line  

 
The total budget was 575 million EUR due to the problems and other unexpected expenses. 
Other transport mode infrastructure was included in the project, as well as rolling stock. The 

https://en.wikipedia.org/wiki/Flytoget
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tunnel formed part of the new rail track. The construction included also the new station at the 
new airport. Upgrading of other works were included in areas at Central Station in Oslo and 
at a station in-between.  

2 The Contracting Authority (Public Party) 
The contracting authority is Gardermobanen AS, a state owned sharing company, which was 
established by the government to manage and develop this project and later to operate it. 

3 Sources of Financing 
The project was financed through the public budget of the Republic of Norway (public 
projects) with a credit guaranteed by the state. Investment comes directly from Government 
after approval in Parliament. The project was financed 100% by funds from the annual state 
budget. All the main plans were approved by Parliament. Operation and Maintenance is 
covered by user charges and tax sources.  
The original budget was 575 million EUR (4,6 billion NOK). The total costs of 674 million 
EUR included: 

• Extension to Eidsvoll: 175 million EUR (1,4 billion NOK)   

• Rolling Stock and preparation for operation: 175 million EUR (1,4 billion NOK)  

• Financing costs: 112 million EUR (0,9 billion NOK) 
The added costs due to heavy leakage in tunnel and others are as follows: 

• Tunnel: 162 million EUR (1,3 billion NOK) 

• Other unforeseen costs: 50 million EUR (0,4 billion NOK). 

4 Users 
The high-speed connection serves the airport. Fares are higher than for the local train, so 
passengers for other destinations may use the local train or the intercity train, which also 
stop at the airport. 

5 Key Purpose for Public Financing Model Selection 
All airports and rail in Norway are owned by the state. It is usual that state covers the 
investments for the infrastructure projects. Extensions of existing airports are financed by 
AVINOR, a state owned company with the role to operate and develop a national network of 
airports for the civilian sector and joint air navigation services for the civilian and military 
sectors. 

6 Project Timing  
The project was constructed at that time, due to a decision of the government to move the 
airport from Fornebu to Gardermoen, which is located 50 km out of Oslo. An express rail link 
to the capital was, therefore, considered necessary. 

7 Project Locality and Market Geography  
Gardermobanen is a node for the express train, and a number of regional trains running 
north of Oslo (Trondheim, Lillehammer-Vestfold, Eidsvoll-Kongsberg). It connects several 
cities north of the airport, through Lillestrøm, Oslo and further west to the city of Drammen.  
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The level of economic activities in the region has grown since project inauguration, including 
tourism and exhibition activities. Mostly favoured is Lillestrøm (a station between airport and 
Oslo), with an increased number of international conferences and exhibitions due to ease of 
access, new hotels and exhibition areas.   

8 Procurement & Contractual Structure 
There were open public tenders for all phases of investments (design, build), as well as 
several design and construction calls and contracts. Some of them were combined (design 
and build). The following companies were involved: 

• Design companies: Aas-Jakobsen (3 contracts), Multiconsult-Grøner, OHAS (Oslo 
Hovedflyplass AS), FjellangerWiderøe.Design  

• Building companies: Reinertsen (2 contracts), Bruer AS, AF Spesialprosjekt-Hochtief.  

• Construction companies: SRG (Scandinavian Rock Group) as a joint venture with AF 
(Maalselvanlegg - NOR Entreprenoer - Fagbygg - PEAB Entreprenad Vest); Veidekke; 
AF NCC / Eeg-Henriksen. 

The main planning phase includes 10 contracts, the construction phase 4 contracts and 
MOM (management, operation and maintenance) 2 contracts. The “Airport express train” is 
responsible for MOM for trains, while Jernbaneverket (Norwegian government’s agency for 
railway services) is responsible for tracks, stations, and the tunnel. 
Risk Allocation 
Risks were shared. Design and construction risks were mostly on the contractor side and 
risk assessment was acceptable. Maintenance and exploitation risks are totally public and 
risks assessment is moderate. Commercial and financial risks are totally public, but user 
charges cover the costs of construction and operation. Regulatory risks and force majeure 
are totally public. These are depicted in Figure 3. 
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Figure 3: Risk allocation 

Performance 
The indicators which were used for the evaluation of different stages of the projects were 
time schedule, project finance, quality checking and users’ satisfaction. Reliability was 
measured by ex-ante and ex-post share of delayed traffic. Availability was in accordance 
with the project expectation already in 1998. The project was inaugurated on time with a 
limitation that the part of the old track was used during the first year, due to the construction 
problems in the tunnel. The tunnel was opened one year later in 1999. Maintainability was 
measured by ex-ante and ex-post maintenance costs. Safety was measured continuously 
and no accidents have occurred to date. Cost of investment was almost 25% higher than 
expected, due to the leakages in the tunnel, and the project time line was extended for a 
year. Ridership has increased over the years and is greater than the forecasted number of 
passengers to the airport. 
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9 Project Outcomes 
The project is a success due to it finishing in time (except from the tunnel), achieving the 
goal of transportation time between the airport to Oslo in less than 20 min. It needs only 19 
minutes to access the Oslo Central Station, with a service every 10 minutes. It provides an 
express link compared to other modes (by car: 35 min, by bus: 50 min). The line is open 20 
hours per day and a one-way ticket costs 19 EUR (180 NOK). The cost for taxi is 93 EUR 
(105 NOK) and bus 16 EUR (150 NOK). The rate of user's satisfaction is 96%. There was 
also a high economic impact with the increase of business activities in the area. 

References 
http://dev.flytoget.nxc.no/eng/About-Flytoget/Annual-reports 

http://no.wikipedia.org/wiki/Gardermobanen 

http://www.flytoget.no/eng/About-Flytoget/History   

https://www.regjeringen.no/nb/aktuelt/utbygging_av_gardermobanen-kostnader/id238067/ 
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Project Overview 
Project Title: Liefkenshoekspoorverbinding - Liefkenshoek Rail Link, Belgium 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public-Private Partnership (PPP) 
Contract duration: 43 Years  
Budget: 690 million EUR This budget includes only Construction Costs.  
Project Time Line: 
18/04/2006: Call for Tender 
10/09/2008: Permit delivered 
05/11/2008: Contract Approved (signed) 
05/11/2008: Financial Close  
12/11/2008: Start of construction  
01/2010: Initiation of tunnelling works  
19/12/2011: Initiation of rail works part 1 & 2 
21/01/2013-26/02/2014: Rail works on part 3 & 4 (see Fig. 1) 
14/12/2014: Official opening of the Liefkenshoekspoorverbinding 

 

 
Figure 1: Liefkenshoek Rail Link, Belgium 
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1 Introduction 
The port of Antwerp is the most important port in Belgium with a total turnover in freight of 
190 million annual tonnage and positive container traffic projections. The expected growth 
rate in freight transport is between 8%-15% by 2020. The port was served by a common 
railroad connection to the hinterland, causing congestion and delays. The Liefkenshoek 
tunnel project was designed to address this problem as the new railroad would 
accommodate and allow for growth (Petit, 2008).  
The Liefkenshoek Rail Link project is the largest Public-Private-Partnership (PPP) project in 
Belgium. LOCORAIL NV was chosen to design, build, finance and maintain (a DBFM 
contract) the Liefkenshoekspoorverbinding with a total value of approximately 690 million 
EUR. 
The project includes two single-track tunnels of roughly 5.970m length each and with an 
internal diameter of 7,3m, constructed by shield driving, as well as several kilometres of 
tunnels by cut-and-cover with deep diaphragm and cement-bentonite walls. The total project 
is divided into 13 construction sections (KW) including an aqueduct, the renovation of the 
existing 30-year-old Beveren Tunnel (which has never been used), the starting shaft, two 
Tunnel Boring Machine (TBM) tunnels with cross-passages (CP) and evacuation shafts 
(ES), as well as the end ramp.  
Works began in November 2008. The critical part was the construction of the starting shaft, 
as both TBMs depended on this to remain in their time frame. The excavation for TBM No. 1 
started in January 2010, while for the second, 2 months later in March 2010 (Boxheimer & 
Mignon, 2009). Construction works were completed in February 2014 and the railroad is 
operational since 14 December 2014.  

2 The Contracting Authority (Public Party)  
Infrabel and the Flemish government compose the contracting authority. Infrabel is a Belgian 
government-owned public limited company. It builds, owns, maintains and upgrades the 
Belgian railway network. Infrabel is the Liefkenshoekspoorverbinding operator.  

3 The Concessioner (Private Party) 
Project Sponsors are the following three: 1) Aannemerscombinatie of CFE NV, 2) Vinci 
concessions SA and 3) BAM PPP Investments België.  
The Contracting Authorities decided to carry out the constructional part of the project in the 
form of a DBFM contract whereby a private partner takes responsibility for Designing, 
Building, Financing and Maintenance. After an extensive negotiation procedure (many 
tendering phases), LOCORAIL NV was ultimately selected as the private partner for this 
project. Locorail NV, with shareholders CFE NV (Belgium company), Vinci concessions SA 
(French company), BAM PPP (Dutch company), is the special purpose vehicle created for 
this project. The DBFM contract between Infrabel and Locorail NV was signed on the 5th of 
November 2008 (Boxheimer &Mignon, 2009). 
The Design and Build  part of the contract was entrusted to the joint venture LocoBouw, 
consisting of MBG, CEIDe Meyer, Vinci Construction Grands Projets and Wayss & Freytag 
Ingenieurbau (BAM PPP bv, 2014). 
The construction consortium, THV LocoBouw (key subcontractor), was commissioned to 
build the project by LocoRail NV. Within the consortium, MBG and CEI-de Meyer were 
responsible for the construction work. Vinci and Wayss & Freytag, French and German 
tunnelling specialists, were in charge of the shield drives to produce the tunnels and cross-
passages with Vinci responsible for the technical management (Boxheimer & Mignon, 2009). 
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4 Sources of Financing 
The total investment of the project was 873 million EUR (2010 price), with the PPP 
contractor funding its 690 million EUR share and the rest (183 million EUR) provided by the 
state (state funding). The 183 million EUR is state debt. Total project debt is 550,2 million 
EUR. Approximately, half the project debt is provided by the EIB (250,1 million EUR) and the 
rest by six commercial banks (ING, Fortis, Banco Santander, Société Générale, BNG, 
Bayerische Landesbank). Total equity equals to 189,8 million EUR. One of the two sources 
of equity is the Flemish government, which provided a financing of 107 million EUR in order 
to limit the interest charges of the (pre)financing of the works. The remaining equity (82,8 
million EUR) was provided by the private party corresponding to 12% of the total contribution 
(690 million EUR) (Van Olmen, 2015). 
Infrabel will pay Locorail an availability fee of approximately 51million EUR (+ indexation) per 
year for 38 years (Railway Gazette, 2014). Locorail is responsible for:  

• Financing and construction of the infrastructure (mainly civil engineering), as well as 
the maintenance of the infrastructure during 38 years; 

• Making the infrastructure available to Infrabel for 38 years; 

• After this period, Infrabel will have the ownership of the infrastructure without further 
obligations between parties (2051) (Bamelis Frederik, 2015). 

The availability fee of the 51 million EUR/year is only partly indexed and covers the 
reimbursement of capital, interest of senior debt, equity return as well as the maintenance 
and renewal of the infrastructure for 38 years. The cost of maintenance and renewal is not 
part of the PPP-CAPEX cost of 690 million EUR (Van Olmen, 2015). 

5 Users 
The direct users are the train operating companies. Other stakeholders/indirect users are 
container shipping lines, shipping companies and goods handlers who want to transport 
goods from the right side of the Scheldt to the left side. Employees, inhabitants, Antwerp 
Municipal Port Authority, Flemish government and Infrabel are also indirect users. It is 
important to point out that the Liefkenshoek rail link is a strategic rail connection dedicated 
only to freight traffic and not passengers. 

6 Key Purpose for PPP Model Selection 
State budgetary constraints are considered as the basic reason the Belgian Federal State 
chose the PPP model (Raemdonck, 2015). Another reason was the desire to have more 
detailed specifications concerning the design and construction of the entire project. From the 
above, it can be concluded that the approach used by the contracting authority is a “rather 
finance-based approach” (Raemdonck, 2015). This means that PPP is chosen not only for 
receiving additional financing from the private partners, but also for achieving higher quality 
of the project.  
Other key reasons and objectives are 1) the achievement of transparency and optimization 
of the costs, 2) the increase of chances to reach the target of construction deadlines and the 
cost of construction and 3) transferring the risk from the public sector to the private sector. 
The project was not included in the TEN-T programme.  

7 Project Timing  
The initial tender call took place on the 18th of March 2006 and the contract was 
awarded/signed approximately 2,5 years later, on the 5th of November 2008. The 
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construction works started one week after the contract award, on the 12th of November 2008 
(Lallemand, 2008). The official opening of the Liefkenshoekspoorverbinding was on the 14th 
of December 2014.  
The GDP per capita, income per capita and the unemployment rate of the region during the 
time of data collection (2011 & 2013) were in line with the expectations with respect to the 
GDP, income and unemployment rate respectively at project award (Eurostat, 2015b). 

8 Project Locality and Market Geography  
The rail line connects Antwerpen Noord, Antwerpen Schijnpoort and Antwerpen Berchem 
(Lallemand, 2008). The Liefkenshoek Rail Link is a direct rail link between the port area on 
the left bank and that on the right bank, whereby the South sidings and the Deurganckdock 
on the left bank are connected to line 11, and the Antwerp North marshalling yard on the 
right bank. This way, traffic generated in the future on the left bank, and particularly at the 
Deurganckdock, can be handled more efficiently by rail (TUC RAIL, 2015). 
The line is coupled over almost its entire length to the R2 ring road. Besides the Waasland 
canal on the left bank, the line also runs under the Scheldt and Kanaal dock B1-B2 on the 
right bank. The Waasland canal is crossed through the already existing Beveren rail tunnel 
(outer-urban locality) (TUC RAIL, 2015). 
In the region where the railroad is located, the population density at the time of data 
collection (2012) was unchanged in comparison to the density at project award time (2008) 
(Eurostat, 2015a). Also, the level of industrialization and economic activities during the time 
of data collection was higher than the level of industrialization at the time of project award. 
No specific production activities, which were not foreseen when the project was planned, 
started in the region (Raemdonck, 2015). 

9 Procurement & Contractual Structure 
Tendering 
Prior to issuing the tender, the contracting authority took numerous alternatives into account 
(Boxheimer & Mignon, 2009a). In 2006, the tendering documents for Belgium’s largest ever 
infrastructural project were offered to a restricted number of pre-qualified consortia by 
Infrabel NV, the contracting authority. The tendering documents included a fundamental 
reference design provided by the contracting authority’s technical consultant (Tuc Rail 
Engineering), a strict catalogue of requirements with a number of special demands, and 
project-specific descriptions. A complete set of soil appraisals and a so-called evaluation 
matrix with questions to be responded to by the bidder were issued. The replies to these 
questions were assessed by the contracting authority based on a point rating system 
(Boxheimer & Mignon, 2009). 
Infrabel started the tendering process in April, 18 2006. A pre-selection took place based on 
an “Open Call”, and at the end of the pre-selection, there were three candidates/ bidders in 
the negotiations (Raemdonck, 2015) required to submit the technical specifications. On the 
5th of November 2008, Infrabel announced the successful bidder, Locorail NV. The duration 
of the procurement process (initial Open Call to contract signing) was approximately 2,5 
years (Raemdonck, 2015). 
Contract Structure 
Following several tendering phases, the DBFM contract was awarded to the successful 
bidding consortium LocoRail NV in November 2008 (Boxheimer & Mignon, 2009). 
The Public Authority (Infrabel) operates/manages the infrastructure. Infrabel also owns the 
infrastructure or, more precisely, will own the infrastructure after paying for 38 years an 
availability fee of 51 million EUR/year to Locorail (Raemdonck, 2015). 
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Risk Allocation 
Risks linked to the construction, maintenance and exploitation of the rail connection and also 
revenue, financial, regulatory and force majeure risks are allocated as depicted in the Figure 
2. Accordingly, the design, construction, maintenance and financial risk are totally or mostly 
private. The exploitation and revenue risks are totally public and the regulatory and force 
majeure risks are rather public (Raemdonck, 2015). 
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Figure 2: Risk allocation 
Performance 
Many performance indicators were explicitly stated in the contract but the main one was 
“availability”. In order to measure the performance of the project, the following indicators are 
examined: reliability, availability, maintainability, safety, security and user satisfaction. 
Reliability is improved only partially in line with expectations, availability is fully in line with 
expectations or even more, maintenance costs are fully in line with expectations and 
regarding user satisfaction, more than 50% of end users are very satisfied. The rail link is 
only in operation for 6 months, which is the reason why it is too early to calculate the security 
and safety indicators (Raemdonck, 2015).  
Regarding the performance with respect to project costs, costs due to changes of design 
standards generated an increase of investment costs. The latter was also created because 
of the changes to the project layout and because of the introduction of a fire system imposed 
by the fire authorities capable of extinguishing fire. The introduction of this system generated 
an increase not only on the investment costs, but also on the operation/maintenance costs. 
Last but not least, there was a small delay in the opening of operation, which had an impact 
on the project revenues (Raemdonck, 2015).   

10 Project Outcomes 
Even if the Rail Link is in operation only for 6 months, it can be stated that the general level 
of project’s perceived success is high. The “Critical Success Factors” of the project, which 
contribute to making the Liefkenshoek Rail Link project a successful case, are the following. 
First, there is the integrated collaboration. It was the collaboration on all fronts that led to the 
true success of this project. Another key success factor was the partners’ great expertise 
and years of experience in tunnel drilling. Previously, the drillers had conducted together 
various high-speed train works for Infrabel and the major Diabolo Brussels Airport project. 
Naturally, this is an advantage in terms of communication and collective expertise. Within 
LocoBouw and LocoRail, the partners have a proportionate share, which supports the 
integrated approach. The third key success factor was the staff. From over ten countries, 
600 people worked day and night as one integrated team to ensure that these complicated 
works were brought to a good completion. The fourth success factor was the clients. The 
involvement of Infrabel, TUC RAIL and the constructive cooperation of all stakeholders, 
together with all the site personnel, resulted in the successful achievement of this unique 
Public Private Partnership (BAM PPP bv, 2014).  
Other important success factors were the adherence to deadlines and the financial stability. 
The fact that there were not any social acceptability issues was also a factor that led to the 
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success of the project (Raemdonck, 2015). This is really important in order to avoid political 
risk in the long-term. 
Nevertheless, in order for the project to actually succeed, it is necessary that the port of 
Antwerp keeps growing in the container shipping line industry and the new railroad is used to 
its full potential. 
A failure factor could be the fire safety system, which in the next 20 years could become 
outdated (Raemdonck, 2015). This is very critical because the Liefkenshoek rail link is 
largely constructed in a tunnel, and is used for the transport of “hazardous” goods.  
Project outcomes and success are also going to be measured through the main project 
purpose for the Contracting Authority. This means that if the main project purpose is to 
reduce travel time and this goal is achieved, then positive project outcomes could be 
considered. The main reason for implementing the project is to avoid congestion in the 
Kennedyspoortunnel and railway line through the city of Antwerp (with growing cargo and 
passenger traffic). But this is not the only reason. There are also other reasons for 
constructing the Liefkenshoek Rail Connection. Reducing travel time is one of them 
(Raemdonck, 2015). The Rail Link will offer speed and direct connection between the 
Waasland port area on the left bank and Antwerp North marshalling yard, in addition to an 
enhanced rail connection with the European hinterland (railway-technology.com, 2014). The 
Liefkenshoek rail link will also improve the flow of traffic between the Waaslandhaven on the 
left bank (including the rail installations at Deurganck Dock, the largest tidal dock in the 
world) and the Antwerp North marshalling yard (the second largest marshalling yard in 
Europe) on the right bank. This will allow trains to run more quickly and efficiently, travelling 
directly between the two banks of the port. As of 14 December 2014, many freight trains no 
longer need to make a detour via bottlenecks (using the Kennedy rail tunnel and Antwerpen-
Berchem – Antwerpen-Schijnpoort rail axis). This also frees up capacity for passenger trains, 
improving, for example the flow of traffic on the Antwerp – Ghent rail line. 
Moreover, rail and maritime traffic (the ports) are natural partners and the Liefkenshoek rail 
link helps ensure optimal intermodality. The Ghent curve (10 million EUR) came into service 
in 2008: a direct rail link in Melsele between Antwerp's Left Bank and the ports of Ghent, 
Zeebrugge and north-west France.  
The electrified rail link including a 6 km twin-bore tunnel under the river is designed to 
increase freight capacity by reducing transfer times by 40 min, eliminating the need for trains 
to negotiate bottlenecks including the Kennedy tunnel to the south and the Berchem – 
Schijnpoort line (Railway Gazette, 2014). The goal “reducing the travel time” is achieved 
because travel time was improved fully in line with expectations or even more. The safety 
goal was also achieved because it was also improved fully in line with expectations and even 
more (Raemdonck, 2015). 
Economic Impact 
Antwerp is one of the largest rail ports in Europe, with some 250 freight trains passing 
through every day. This volume is expected to rise sharply in the future due to, amongst 
others, the development of distributed transport within the port itself. The objective is to raise 
the proportion of rail transport in the port of Antwerp from the current level of 10% to 15% by 
2030 (the goal is further growth, which is expected to be achieved also through the rapid and 
efficient exchange of containers by rail) (Infrabel, 2014).  Mr. Petit, (spokesman, Infrabel) 
estimates that 100 freight trains will use the route daily by 2030 (EURAILmag-The Magazine 
for European Rail Decision Makers, 2014).   
The Liefkenshoek Rail Link is set to deliver benefits beyond the realms of rail freight and 
intermodality. By taking goods trains elsewhere, the line has now freed up existing rail tracks 
and capacity for overstretched passenger services, e.g. between Antwerp and Ghent. The 
Rail Link was expected to support the economic activities of the ports and also to be an 
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economic and competitive stimulus for the Port of Antwerp (EURAILmag-The Magazine for 
European Rail Decision Makers, 2014). 
Social Impact 
Employing several hundreds of people daily for the construction of the new link since 12 
November 2008 is also an important economic and social impact (Port of Antwerp, 2012).  
Environmental Impact 
Reducing the distance of travel by 22km is expected to affect the levels of pollution in the 
area where the Rail Link is constructed and, as a result, the well-being of individuals. This 
could also be an environmental impact (green mobility) (Railway-technology.com, 2015). 
Last but not least, the boring drilling of the tunnels resulted in a significant amount of surplus 
soil. This was put to good use to construct a buffer belt that shields off the residential area of 
Kallo from the Liefkenshoek railway link, as well as from the R2 and E34 motorways. 
Consequently, the noise nuisance in residential areas caused by the traffic on both 
motorways was significantly reduced (TUCRAIL, 2015). This was actually the goal: reducing 
the noise nuisance for nearby residents to a minimum.  
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Project Overview 
Project Title: Combiplan Nijverdal, The Netherlands 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public  
Contract duration: 68 months 
Budget: €272 million (2009) / €90 million (Construction). Total investment €316 million (2014) / €165 
million (Construction and terrains acquired) 

TIRI 
Rating:  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

BEN- BEN- BEN+ BEN+ 
Project Time Line: 
June 21, 2010: Construction works started 
2010 – 2014: Tunnel structure construction 
March 2013: Tunnel roof completed 
April 1, 2013: Opening of the new station Nijverdaland train tunnel 
2014-2015: Information safety system test in the road tunnel 
 

 

 
Figure 1: Combiplan Nijverdal, The Netherlands 
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1 Introduction 
A new rail and motorway were constructed across the centre of the Nijverdal city over a 
distance of 6 kilometres, as part of a transportation link connecting the cities of Zwolle, 
Nijverdal and Almelo in the Netherlands. The infrastructure built is connected to the central 
train station. This train station is a central node of the town’s transportation network, and this 
shows the exclusive nature of the project in terms of infrastructure competition.  
A 500 metres length tunnel that accommodates two train tracks and 2x2 motorway lanes is 
part of the project. The tunnel alignment goes along the old railway path. The width of the 
tunnel structure ranges from approximately 26 to 36 metres. The tunnel depth varies along 
the route between 6 and 10 metres. Local infrastructure was relocated for the new project. 
Two slow traffic depressed crossings, two road bridges, two railway bridges, a railway 
viaduct and the necessary noise barriers were also built. 
The idea of building a railway and roadway running parallel and attached to one another was 
conceived in the 70’s. The decision on the definitive alignment of the project was made in 
1995. 

2 The Contracting Authority (Public Party) 
Rijkswaterstaat is the Government agency and national authority attached to the Ministry of 
Infrastructure and Environment. Rijkswaterstaat invests about 3 billion EUR a year. ProRail 
is the Government agency that carries out the maintenance of the national railway network 
infrastructure, provides rail capacity and controls traffic. In 2013, ProRail invested €1,2 billion 
in rail and stations infrastructure. 
 
Rijkswaterstaat in conjunction with ProRail are the client and public party, respectively, 
involved in this project.  
The contractor responsible for the design, construction, as well as road maintenance for the 
first ten years after the full completion of works is a consortium consisting of Van Hattum & 
Blankevoort, HegemanBeton- en Industriebouw, Koninklijke Wegenbouw Stevin bv (KWS) 
and VolkerInfra Systems (Vialis).  
The design of works was executed by VolkerInfra Design. Royal Haskoning DHV acted as 
advisor to the consortium and to ProRail. Hans van Heeswijk Architects delivered the 
architectural design. 

3 Sources of Financing 
The project was financed through public sources. The national government contribution was 
€272 million (2009). In addition to this budget, there are regional contributions as follows:  

• €5,2 million by Nijverdal (village of the municipality Hellendoorn)   

• €16 million by Zwolle municipality  

• €14,6 million by the Overijssel province  

• €30 million from the Region of Twente (association of certain municipalities in the 
area of influence). 
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4 Users 
The project enables freight and passenger mobility. Road and railways benefit Nijverdal 
citizens directly, as well as residents and visitors from the Zwolle, Nijverdal and Almelo 
municipalities. Since the Combiplan project is highly connected with the Dutch transport 
network, it involves other regional and national users.  

5 Key Purpose for Public Financing Model Selection   
For the project, the original initiative was to undertake it using the Public Private 
Partnerships scheme. Eventually, it was decided to award a traditional Design and 
Construction contract, which was common practice. At the time, the national government did 
not stimulate much the use of Public Private Partnerships contracts.  

6 Project Timing  
At the time the project was planned and constructed, the socio-economic conditions were 
favourable. Following project award in 2006, the GDP growth rate increased. Comparing the 
years of planning (between 1990-1998) with those during construction and first operation 
(2005-2012), there was an incremental variation beyond expected values of the per capita 
income level of the region. Likewise, the unemployment rate dropped after 2006 (contract 
award year). 

7 Project Locality and Market Geography  
The Combiplan project can be considered an inter-urban infrastructure. This is because the 
project is a link connecting the cities of Zwolle, Nijverdal and Almelo. Some other 
characteristics of the market geography in the region show that the population density at the 
time of the project award was higher than the one during the project planning stage. Similar 
trends were observed for the level of industrialization and economic activities at the time of 
data collection of the project with respect to industrialization at project award. No new 
specific production activities started during or after the completion of the project and none 
was foreseen in the planning stage of the project. 

8 Procurement & Contractual Structure 
The contracting authority awarded a Design and Construction contract. However, after some 
contract modifications, maintenance services were included. The maintenance service 
period was agreed to be 10 years for both the road and the accompanying information 
transport system. Rail and road operation are the responsibility of the Nederlandse 
Spoorwegen, NS, a State Owned Company Dutch Railways, and Rijkwaterstaat, 
respectively.  
Tendering 
For this project, the procurement process consisted of a two stage procedure in which there 
was an open call first and, following this, a competitive dialogue procurement procedure. 
Five bidders participated in the tendering process, which lasted twelve months. 
Contract Structure 
Unit costs is the payments basis for the contract. Contract duration was agreed to be 68 
months. 
Risk Allocation 
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The respective allocation of risk is presented in Figure 2. It should be noted that the 
contracting authority awarded a design and construction contract. 

Risks 

To
ta

lly
 P

riv
at

e 

⇐⇒ 

Totally Public 

Design        
Construction       
Maintenance        
Exploitation       
Commercial/ revenue        
Financial        
Regulatory        
Force majeure       

Figure 2: Risk allocation 

Performance 
In general, there were cost overruns equivalent to 5-10%. This fits within the bandwidths, as 
forecasted in the estimate, and thus, fits within the amount of the project scope of the MIRT. 
Along with the budgeted costs, from 2006, the initial project scope is extended. This means 
that, from the start of the project, the total amount of investments has been expanded. 
A number of scope changes occurred in the Combiplan Nijverdal project. For each change, 
budget is allocated and the scope is adjusted accordingly. The initiative of the municipality 
and the province parts are added to the scope. The initiating party also bore the associated 
costs. In 2011, the new national tunnel standard is also implemented in the project and the 
project scope was adjusted accordingly. 
The overall development of the contract scope amounts from the start to the end of the 
works to about 30%. Of this 30% of the development of the contract scope, 40% can be 
allotted to new design requirements. 20% of the changed design requirements arises from 
the application of the new tunnel standard. 
The impact of the revised transfer prices amounted to 5% of the initial contract sum. 
The resulting delay of the opening was due to connection problems in the network between 
the traffic control centre and the tunnel. The delay was approximately 6-9 months. The 
impact is about 5% of the total forecasted lead time. Three items are handled as, legally 
called, "claims", because of delay and acceleration costs and changed laws and regulations 
(e.g. red diesel could not be used on the building site). 
The project is executed within the total amount, as mentioned in the MIRT of 2015. 

9 Project Outcomes 
The project had a relatively long planning period starting in 1990 and awarded in 2006. 
During this period, project scope and budget were adjusted. Few changes were made 
following project award.  
The rail station and the railway tunnel were completed on time and within budget. The 
opening of the road tunnel was delayed due to the need to implement the new national 
tunnel standard and connection problems in the network. 
Despite the above setbacks, the future opening of the road tunnel is expected to reduce 
travel time, improve traffic flow and road safety on the N35 and at the same time the quality 
of life in the centre of Nijverdal. 
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Project Overview 
Project Title: Athens Tramway 
Project Type: Brownfield  Greenfield Both  
Type of Project Financing: Public 
Contract duration: Civil Works Contract: 30 months; Rolling Stock (with extensions): 72 months 
Budget: 260.8 million euro 

TIRI Rating 
(2004): 

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

C C+ C+ C+ 
Project Time Line: 
2000:              The state utility company TRAM SA is established by the Ministry of Transport and 

Public works as a subsidiary of Athens Metro SA. 
Dec 2000:     The project is incorporated in the National Operational Programme to be co-

financed by ESF and ERDF. 
Dec 2000:       Tender announcement for both contracts. 
12 Dec 2001: The civil works contract is signed with Terna-Impregilo. 
02 Feb 2002: The rolling stock contract is signed with Alsandobreda. 
Sep 2002:       PM contract signed with STIB/BVG. 
Mar 2004:     Expected completion of civil works. 
May 2004:  Expected completion of rolling stock delivery. 
Jun 2004:  Completion of civil works following acceleration of works. 
Jul 2004:  Acceptance of 20 first tram vehicles over 35 anticipated. 
Jul 2004:  Initial operation of Tramway. 
Aug 2004:  Extension of PM contract Asprofos-STIB 
Dec 2008:  Final delivery of rolling stock. 
Jul 2011:  The state utility company STASY SA is established to merge all rail-based Athens 

Urban Transit companies. STASY SA is a subsidiary of the Athens Urban Transit 
state company. 

  

 
Figure 1: Athens Tramway, Greece 
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1 Introduction 
The project “Greater Athens Modern Tramway” has a total length of about 25 Km on two 
lines; the one connecting the centre of Athens with the coastal avenue, passing through the 
densely populated suburb of N. Smyrni, and the other, running along the coastal avenue, 
linking N. Faliro with the suburbs located along the west coast of Attica (from north to south). 
Its construction includes a minimum number of construction works mostly performed on 
surface level. TRAM S.A. operates using 35 vehicles, supported by a workshop depot in the 
area of the ex-airport at Hellinikon, accessed through a 2.2 km service line.  
The goals of the project are the expansion of the existing transport network in Athens, the 
improvement of the mass transport system and the protection of the urban environment. The 
expected result is considered to be the upgrading of the transport services, as well as the 
improvement of traffic conditions. 
The project aims specifically at the provision of adequate public transport in regions, where it 
has been weak (Glyfada, Helliniko, Alimos, P. Faliro, N. Smyrni). It also contributes to the 
improvement of the quality of life, as well as the provision of equal transport benefits to all 
residents in Athens. 
The project included the construction of civil engineering works, the supply, installation and 
operation of the electromechanical systems for the modern tramway (TRAM) and the 
application studies thereof, in the greater area of Athens. More specifically, the contract 
included two track lines, T1 and T2, of total length 23,3 km and a service line connecting to 
the depot of 2,2 km.   
Line T1, 13,8 km, is initiated at Syntagma square and, traversing Zappeio – Fix – N. Cosmos 
– N. Smyrni – P. Faliro – N. Faliro, ends at the N. Faliro Metro Station. Line T2, 15,4 km, 
initiates from the N. Faliro Metro Station and ends in Glyfada, traverses P. Faliro, Alimos and 
Ag. Kosmas. Lines T1 and T2 are common for a length of 5,9 km.  A differentiation to the 
initial routing of line T1 had to be implemented in order to avoid disturbance of the 
archaeological site of the Temple of Zeus and the Gate of Hadrian. 
The system operates with 47 stops (instead of 48), accompanied by all other necessary 
works (e.g. pedestrian walks, junctions, lighting, sewage, circulation redirection, reformation 
of urban environment, etc.). 
The civil works contract also included the refurbishment of the old Airport installations and 
buildings for the use of the tram workshop and stabling, as well as office space for the 
operation of the service. In 2012, a photovoltaic generator was installed at the depot to 
provide electricity to depot activities. 
The contract for the supply of rolling stock was signed on 20/02/2002 between TRAM S.A. 
and the consortium Ansaldobreda (AB) for the supply of 35 vehicles, maintenance 
equipment and spare parts for a 3 years operation.  
With the scope to establish a project team and be in a position to administer a project of 
such size and importance, TRAM S.A. completed the process of acquiring a technical 
consultant for the project construction and a consultant for the system operation. In this 
context, the relevant Project Management Contracts with the consortium Asprofos – STIB 
and BVG were signed in May 2002 and September 2003, respectively. The contract with the 
Asprofos – STIB was extended to 31/12/2006. Finally, an Operation Concession contract 
was initially foreseen but abandoned during the first year of construction. 
The Athens Tramway is 90% exclusive on the road. It was initially designed to have a “green 
wave” (right of way), but competition with the bus operating company (public) never allowed 
it. The tramway is in direct competition with other surface travel options. It was also from the 
start designed to have physical integration with the Athens Metro. It is a small network, 
which cannot operate/serve transit users on its own. At first, there was no fare integration. It 
was included in the unitary fare urban transit system of Athens one year after inauguration of 
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operation. Two years later, there was information integration. Finally, in 2011 (7 years after 
inauguration), it merged under the same authority operating all rail based transit systems in 
Athens. 
Its future development is the responsibility of Athens Metro. This also facilitates its planned 
extension (since 2005) to Piraeus. 

2 The Contracting Authority (Public Party) 
The project was initiated by the Ministry of Transport and Public Works. The contracting 
authority was the State Utility Tram S.A., the company created for the construction of the 
tramway, through which, the central government had significant involvement. 

3 Sources of Financing 
The Athens Tramway was financed through national funds. The European Investment Bank 
(EIB) supported the national contribution with 40 million euro towards the entire project (civil 
works, rolling stock, management contracts). 

4 Users 
The tramway is used by passengers. The original ex-ante estimate was that the tramway 
would be serving 25,7 million passengers annually. For 2006 (full operational year), 
passengers were estimated at 20,7 million per year. 
In 2004 (first year of operation), tram operations were significantly hampered by vehicle 
technical problems and the operation of 20, instead of 35 vehicles, which all required 
continuous retrofitting. Annual passengers in 2006 were only 20,05 million, significantly 
dropping to 15,04 million in 2013. The company believes this to be due to the severe 
economic crisis and unemployment in the country. GDP in Greece was 88,7 (2010 base 
100) in 2001 at the time the first contract was signed. Both GDP and per capita income level 
are currently below expectations, while unemployment in the Attica region has also risen 
significantly, as a direct outcome of the economic crisis. 
Apart from TRAM S.A., the State and the contractors, other stakeholders including the 
municipality councils along the alignment of the tramway played a significant role (negative) 
in the completion of the project. 

5 Key Purpose for Public Financing Model Selection 
The project was very small to be operational and profitable on its own. The Athens Olympics 
(2004) and the need to serve the Olympic Games activities on the south seafront of Athens 
were the prime drivers of its initiation. 

6 Project Timing  
The original Athens tramway system ceased operations in 1960, as it was considered noisy 
and outdated. It has now once again become part of the city due to the 2004 Olympics. 

7 Project Locality and Market Geography  
The tram line is built within an urban environment, crossing the city from its centre down to 
its southern suburbs, all the way along the coast. The foreseen extensions to Piraeus 
(scheduled since 2001) have yet to be realized, as they were opposed by the Piraeus 
Municipality council. The streets of Piraeus are narrow and the tram would occupy significant 

http://www.visitgreece.gr/en/touring/by_car_and_motorbike/athens_south_suburbs
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road surface space. In addition, its alignment followed very closely the foreseen metro 
extension alignment and city planners considered this as an overlap of services. 
Higher level of industrialization is noted in the region after the completion of the project, 
while recreational activities have also been developed. 

8 Procurement & Contractual Structure 
Four contracts were signed, following respective open calls under the respective EU 
directive for public works for utilities: 

• Civil Works & Supply, Installation and Commissioning of Electromechanical Systems: 
The contract was signed with the consortium Impregilo - Terna on 12/12/2001.  

• Supply of Rolling Stock: Relevant contract was signed on 20/02/2002 between TRAM 
S.A. and consortium Ansaldobreda (AB). 

• Management contract was concluded in May 2002 with the consortium Asprofos – 
STIB and in September 2003 with BVG.  

With regard to Land Availability for Permanent or Temporary Use-Expropriation Activities, 
TRAM S.A. completed the process of permit acquisition and permanent use of tram zone 
land from relevant municipalities and other organisations. The process concerned also the 
required land for electrical power substations and other needs of the project. 
Preliminary studies were carried out that resulted in the preparation of the General Final 
Design, which constituted the basic design included in the contract for “Construction of Civil 
Engineering works, supply, installation and operation of the electromechanical systems, for 
the modern tramway (TRAM) and the application studies thereof, in the greater area of 
Athens”. Nevertheless, the contract concerned the final detailed design and construction. 
During construction, a change had to be made in the alignment so as not to create vibrations 
to archaeological structures (Temple of Zeus). 
The Rolling Stock supply contract concerned the procurement and start of operation of 35 
vehicles. The rolling stock complies with the requirements of the technical description of the 
finance contract. The vehicles are 100% low floor (350 mm from the top of rail) in the 
passenger’s area in order to guarantee easy access to wheel-chair users, for whom there 
are two reserved areas. It is equipped with 54 seats. The number of standing passengers 
that can be transferred is 143 (at AW2 condition that is 4 passengers per square meter). The 
vehicle is multi-articulated and consists of five modules. It is capable of operating in a single-
car or two-car consist, and is bidirectional with a driver’s cabin in both directions and six 
passenger’s doors on each side. The vehicle is mobilized by electrical power with nominal 
voltage 750 V. The useful life of the vehicles is 30 years. Its maximum length is 32,64 m and 
its maximum width 2,4 m, with tare load 41,7 tn. The contract for the procurement of rolling 
stock also foresaw the supply of equipment, tools and spare parts. The contractual spare 
parts are partially supplied until now. 
Initially, the operation and maintenance was to be assigned as a concession. This was 
cancelled and the operation and maintenance was undertaken by TRAM S.A. Later in 2011, 
the company merged with all other rail-based transit in the Athens Metropolitan area. The 
financing of operation and maintenance is by public subsidies, user fees and other revenues. 
In 2000, the ex-ante estimated fares at 0,41 EUR. In 2004, when operation started, the fare 
was dedicated to the tram (priced at 0,75 EUR). Soon, it was part of the unified urban transit 
fare allocated 0,34 EUR. In 2013, it was part of STASY at 0,46 EUR and the deficit of 
operational/maintenance cost vs revenues is covered through Law 3920/2011 by the State. 
For the STASY (all rail-based) in 2013, this was 158 million EUR (a drop from 490 million in 
2009), constituting approximately 1/3 of total costs. 
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Tendering 
The tendering of the Civil Works, Supply, Installation and Commissioning of 
Electromechanical Systems and Supply of Rolling Stock Contracts followed a two-stage 
procedure, which took 12 and 13 months, respectively.  
Contract Structure 
The construction contract entailed a lump sum contract for the construction of civil 
engineering works, the supply, installation and operation of the electromechanical systems 
for the tramway and the application studies thereof, in the greater area of Athens. More 
specifically, the contract included the two track lines, T1 and T2, of total length 23,3 km and 
a service line connecting to the depot of 2,2 km.  The project was due to be completed in 26 
months (Feb 2004), given the need to: 

• Clear the depot site of old mines and ammunition remains of WWII 

• Make a divergence to avoid vibrations at the Zeus Temple 

• Restore problems with the utility provisions under the road (track setting), which were 
not GIS positioned. 

The project was delayed by 4 months, and accelerated to be completed (total duration 30 
months). 
The contract for the procurement of rolling stock was also lump sum and, in addition to the 
vehicles, foresaw the supply of equipment, tools and spare parts required for a 3-year 
operation. The contract originally foresaw 27 months to completion (in May 2004). In June 
2004, only 20 of the 35 vehicles were delivered. The contractor had significant innovation 
problems, which reflected on various parts of the vehicle. Continuous retrofitting was 
necessary. The contractor finally delivered (below standards) 35 vehicles by the end of 2008 
(total duration 72 months). 
Risk Allocation 
The project carried significant risks, which eventuated during its course. With regard to the 
civil works contract these were: 

• mine cleaning in the depot area 

• change of alignment to avoid impact on archaeological site (Temple of Zeus) 

• poor information on the exact location (underground) of the utility networks 

• citizen (Municipality councils) opposition to tree and other vegetation clearance 
during construction. 

• Municipality councils requesting trade-offs.  
For the Rolling Stock supply contract, there were significant innovation risks, which also 
materialised. 
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Figure 2: Risk allocation 
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Performance 
Specific performance indicators were set in the contract. The civil works contract was 
covered by a 3-year guarantee period, while the rolling stock supply contract had RAMS 
specifications. Availability, being crucial and reflecting on all other performance indicators, 
was set at 28 vehicles/ 35 vehicles per day. In addition, the TRAM (ex-ante) was to operate 
19/24 hours, while ex-post, 21/24 hours during weekdays and 24/24 hours during the 
weekends. 
Ex-ante reliability was set at 95% (herein meaning reliable service - tram arriving on time). 
Initially it was very low at 74%, but gradually increased to 90%. It will not be able to reach 
the ex-ante figure, as the “green wave” was never implemented. 
Ex-ante service availability was set at 100% (herein meaning that 28 vehicles are 
operational every day to conduct the schedules). Initially schedules with fewer vehicles were 
planned. This gave an availability of 99%. In 2013, with 24 vehicles scheduled, the 
availability was 99,5% Full operation has never reached the original target. 
With regard to maintainability, in 2006, the operation and maintenance cost was 9,67 
EUR/vkm. In 2013, operation and maintenance is considered for all rail-based transit 
(STASY) to be 2,73 EUR/vkm. This is a drop from 6,20 EUR/vkm in 2009. Maintenance 
costs are below expectations. 
The accidents reported, approximately half of which were fatal, were as follows: 

• 2005: 0,00009/vkm 

• 2006: 0,00007/vkm 

• 2007: 0,0006/vkm 

• 2008: 0,0007/vkm 
Accidents have since stabilised around this figure.  

9 Project Outcomes 
The main goal of the project was to support the transportation network on the capital’s 
seafront with more environmental friendly transit and serve the Athens Olympics. While it 
cannot be considered a failure, it is far from being a success. It has yet to serve the 
forecasted traffic. However, the main reasons behind this fact were, in the beginning, the 
poor service (only 20 vehicles running as opposed to 28 vehicles) and later, the higher fare 
used ex-post along with the economic crisis. The several claims during the project for both 
contracts resulted in a 30% cost overrun, due to design changes, work out of step, 
acceleration costs, and complementary works. Penalties imposed on the Rolling Stock 
contract reduced the total cost overrun of the project. The civil works contracted were 
delayed by 2 months and the rolling stock contract was completed some 4 years after the 
original deadline. 
In addition, the tram’s network is very short to be able to provide a competitive service. It 
was originally designed to extend to Voula (700 meters, completed) and Piraeus. The 
extension to Piraeus was initiated in 2014 (10 years after the original planning, ongoing). In 
addition, the vehicles had severe innovation/mechanical problems.  
Despite the above, it did serve the Athens Olympics, it has improved emissions on the 
seafront (relief from the numerous buses running the route), as well as the image of the 
coastal route. With regard to user satisfaction, it is considered that more than 50% of end 
users are satisfied. 
A key success factor for the project was the determination of TRAM S.A. to get the project 
running. When the tram project started, all local expertise with respect to tram development 
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and operations was lost, as the last tram (Piraeus) had seized operation some thirty years 
before. However, new personnel were keen to get the project operating, whose good spirit 
was somewhat undermined and dependent on the BOD assigned by each government and 
the introduction of favoured personnel. Another success factor is its long operating hours, 
especially over the weekends, since the seafront is popular for its beaches and nightclubs.  
Unforeseen problems, risks and innovation problems with the rolling stock, which required 
continuous retrofitting, could be considered as failure factors that lead to delays (extremely 
long for the rolling stock), cost overruns and loss of user confidence. 
Finally, while improving safety was not one of the goals, the introduction of the tram incurred 
accidents (severe ones during the first months of operation due to the fact that users, 
pedestrians and drivers did not have the concept of the tram and its (in) flexibility). However, 
as nightclub goers used the tram after-hours, it reduced car accidents along the seafront. 
Economic Impact 
Apart from returns to the tram, the development of the tramway on the seafront improved the 
locality, introducing many recreational centres and activities. 
Social impact 
In general, apart from the poor initial service, transit users in the Athens Metropolitan area 
accepted the tram as a new environmentally friendly means of transport. 
Environmental impact 
With regard to the environment, the tram brought about total improvement in the seafront 
area in terms of emissions, noise, and landscape. 

References 
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Project Overview 
Project Title: Phase 1 of the Lyon T4 Tramway, France 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public 
Contract duration: 72 months (Project Management contract) 
Budget: approx. €185,3 million 
2004 
 

This cost includes expenditure relating to the contracting 
authority, project management, work carried out and land 
acquisitions necessary in order to complete the project.  

TIRI Rating 
(2009):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

BEN- BEN BEN- BEN 
Project Time Line:  
June 2005: approval of the sustainable urban mobility plan for the Lyon urban area  
February 2005/March 2005: Public consultation 
April 2006: Public inquiry (only concerning phase 1 of the project) 
July 2006: Declaration of Public Utility for phase 1 
2006/2009: Works 
April 2009: Commissioning of phase 1 of the line 

 

 
 

Figure 1: T4 Tramway, Lyon (France) 
Source: Cerema 
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1 Introduction 

Lyon Tramline T4 provides a South-East/North-West connection between the Part Dieu in 
Lyon and the Minguettes neighbourhood in Vénissieux. It was built in two phases: 

• Phase 1: Construction of the South section between the T2 Tramway station (Jet 
d’Eau – Mendès France) and the Minguettes neighbourhood in Vénissieux. This 
phase was commissioned in April 2009;  

• Phase 2: construction of the section to the Part Dieu railway station, and then, using 
the T1 tramway infrastructure, between the Part Dieu railway station and university 
campus of “la Doua”. This second phase was commissioned in September 2013. 

The present project description concerns Phase 1. 
The first phase of the tramway is for a linear distance of 9,5 km, and comprises of 18 
stations. It replaces the route of bus no.36, offering a connection that is:  

• Faster (the commercial speed of the bus varies, at peak time, between 15 and 20 
km/h, whereas the DUP file forecasted a commercial speed for the tramway of 23 
km/h); 

• More reliable, being less affected by automobile congestion. 

• This new line connects two transport hubs: the Vénissieux railway station (D Metro 
line), and the Jet d’eau – Mendès France station (T2 Tramway). Its aim is, therefore, 
to improve accessibility to the centre of Lyon for the South-East quadrant of the 
urban area, and in particular the Minguettes district classified as a ZUS (sensitive 
urban area). 

 
Figure 2: T4 tramway route (phases 1 and 2), Lyon (France) 

Source: Public inquiry prior to the Declaration of Public Utility (DUP) for the T4 tramway line. 
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2 The Contracting Authority (Public Party) 
In France, the development and operation of urban public transport networks is the 
responsibility of the Mobility Organising Authorities (AOMs). In the case of the Lyon public 
transport network, this responsibility is delegated to a specific public body named Sytral 
(Syndicat mixte des transports pour le Rhône et l’agglomération lyonnaise). This body 
includes the urban community of Grand Lyon (today called “Métropole de Lyon”) and the 
Rhône Departmental Council.  
Sytral is the contracting authority for project construction and for the operation of the entire 
urban public transport network (including the tramway line 4). In 2009, Sytral assumed this 
role within an Urban Transport Perimeter (PTU) comprising 57 municipalities. 

3 Sources of Financing 
The project was financed exclusively by public subsidies. Its initial financial package of 
€185,3 million (in 2004 prices) was allocated as follows: 

• Urban community of Grand Lyon (today “Métropole de Lyon”): €24,1 million (13%) 

• Municipality of Vénissieux: €0,9 million (0,5%) 

• Municipality of Lyon: €1,0 million (0,5%) 

• Rhône Departmental Council €0,5 million (0,3%) 

• State through AFITF (Agency for Financing French Transport Infrastructures): €20 
million (10,8%) 

• Sytral: €138,8 million (74,9%) 
The main financial sponsor of the project is therefore Sytral. Its subsidy is based on two 
main sources of financing: the Versement-Transport (tax paid by employers and based on 
payroll) and loans.  

4 Users 
Due to the location of the stations, the first phase of the T4 line serves the municipalities of 
Lyon and Vénissieux. In terms of population, these two municipalities are respectively the 
largest and the third largest in the Métropole de Lyon (529.000 inhabitants in all in 2007).  
The line is also directly accessible to the inhabitants of Feyzin and Saint-Fons by means of 
the terminus station (Feyzin Vénissieux hospital). Preliminary studies estimated the rate of 
use of the line at 21.700 trips per day. In 2012, prior to commissioning of phase 2, the 
number of trips per day ranged between 27.300 and 39.600.  

5 Key Purpose for Public Financing Model Selection  

Sytral decided to act as its own contracting authority for the project (with the support of a 
project management consortium), and to deal separately with the construction and operation 
of the new line. There were several reasons for this choice: 

• In the past, Sytral has fulfilled the role of contracting authority for the three tramway 
lines in Lyon and Villeurbanne (T1, T2 and T3). It has, therefore, developed a high 
degree of technical expertise, enabling it to assume the design and construction risk 
and monitor construction; 

• The proportion of operating expenditure covered by fare revenue is high on the Lyon 
public transport network (in comparison with other French public transport networks). 
This coverage rate reduces Sytral's need for subsidies, therefore, enabling it to 
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capitalise part of the Versement Transport payment. At the project definition stage, 
Sytral has financial resources and borrowing capacities, which make it unnecessary 
to seek further financing from a private sponsor. 

• Sytral is its own contracting authority. Financing sources are provided entirely from 
public subsidies. This high level of public involvement guarantees the local 
population a high level of control during the execution of the project. 

6 Project Timing  
The 1997 Lyon Sustainable Urban Mobility Plan (SUMP), followed by the 2005 SUMP, 
planned the construction of a backbone line of public transport named "A4". This line, in its 
Southern part, corresponds to the route of T4 tramway phase 1. In accordance with these 
plans, preliminary studies were carried out by Sytral (on the engineering structures, route 
variants, etc.).   
In October 2004, Sytral issued a tender for the project management contract. The project 
management consortium (SYSTRA/ARCADIS ESG/ATTICA/ILEX) was selected in 
December 2004. This consortium drew up the design of the line in October 2005 and then 
compiled the public inquiry file necessary to obtain the Declaration of Public Utility (DUP).  
The Declaration of Public Utility was obtained in July 2006. The construction contracts (33 in 
total) were issued throughout the works phase between October 2006 and April 2009. Phase 
1 of the project was commissioned in April 2009. 

7 Project Locality and Market Geography  
The T4 tramway is an urban transport project. However, this new line has been integrated 
into the Sytral public transport network (bus, tramway and metro). This integration is 
achieved through: 

• Links between the new line and the existing lines: in the case of phase 1, the T4 
tramway links up with the D metro line at the Vénissieux railway station, with the T2 
tramway line at the Jet d’Eau – Mendès France station, and with several bus lines. 
Following the commissioning of phase 2, the T4 tramway line makes it possible to 
access the Part Dieu transport hub (D metro, tramways T1 and T3, etc.).   

• Fare integration: to access the T4 tramway passengers use the same tickets as for 
the rest of the urban public transport network. Connections between two lines on this 
network are free of charge.  

Two park-and-ride facilities are also immediately accessible from the T4 tramway line: at 
Vénissieux railway station and Feyzin Vénissieux hospital station.   

8 Procurement & Contractual Structure 
Implementation of phase 1 of the T4 tramway clearly dissociated design/construction from 
operation/ maintenance of the new line. This section, therefore, presents the contractual 
procedures for these two stages in succession.   

• For the construction of the line, there were two types of contracts:  
o A project management contract in accordance with law no.85-704 of 12 July 

1985 concerning the role of the public contracting authority and its relations 
with the private sector project management consortium; 

o A series of 33 construction contracts drawn up separately with the different 
contractors responsible for the works. 
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• Operation and maintenance of the T4 line is performed by adding an additional 
clause to the Public Service Delegation contract signed (for the entire public transport 
network) for the period 2005/2010.  

 
Tendering 
Construction of the line 

The project management contract was awarded by means of a tendering procedure in 
accordance with article 74 of the Public Procurement code. The tendering procedure 
consisted of an open call for tenders.  
The bids were submitted by 20 October 2004, and assessed by a jury, based on their 
technical value, their coherence and price. There were three bids submitted, all authorised. 
The SYSTRA/ATTICA/ILEX/ARTELIA consortium was selected in December 2004. 
The contracts for works were awarded by means of separate public procurement 
procedures. Contracts for works were awarded by means of open tenders, evaluated by a 
jury based on criteria defined within the tender. In total, it was necessary to award 33 
contracts for works to complete the project, for amounts varying between €30,706 million 
(2007) and €0,039 million (2008), excluding VAT.       
The largest contract for works concerned the construction of the railway platform. For this 
contract, the awarding procedure lasted roughly 2 months:  

• The candidates had to submit their bid before 5 December 2006; 

• The bids were analysed on 10 January 2007; 

• The contract was awarded on 7 February 2007, for an amount of €30,706 million 
excluding VAT.  

Operation/maintenance of the line 

The public transport network for the Lyon urban area (TCL) is operated by means of a Public 
Service Delegation contract (DSP). When this line was commissioned in April 2009, the DSP 
contract was defined for the period 2005/2010. Clause 8 of this contract indicated that the 
operator did not benefit from any guarantee of exclusive operation of the future tramway line. 
Hence, in December 2004, when the DSP contract was signed, Sytral was not certain that 
the future tramway line would be operated by the operator selected for the remainder of the 
network.  
However, the appendices to the DSP contract described the arrangements for the operation 
of the future tramway line. The decision to assign operation of the new tramway line to the 
operator of the TCL network was finally taken by means of an amendment to the DSP 
contract. The amendment was signed in March 2009, one month before the commissioning 
date.   
 
Contract Structure 
Construction of the line 

The structure adopted for the construction of phase 1 of the T4 tramway is based on 
allocation of tasks and responsibilities between the contracting authority (Sytral) and the 
project management consortium (SYSTRA/ ATTICA / ILEX/ ARTELIA). The allocation was 
defined as follows: 

• The contracting authority (Sytral) is responsible for defining the project and for 
verifying the conformity and quality of the services provided in order to implement this 
programme. More specifically, it manages the legal procedures and the land 
acquisition operations. Sytral assigns the contracts, validates financial expenditure 
and accepts the completed works. This actor is also responsible for external 
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communication concerning the project, to local authorities and local residents. Some 
responsibilities, legally held by municipalities, were delegated to Sytral to facilitate 
coherence of the works.  

• The project manager is responsible for the detailed design of the project (in 
accordance with the programme defined by the contracting authority), and 
supervision of its construction (definition of works contracts, technical inspection of 
services provided, compliance with costs and deadlines, etc.).  

Operation/maintenance of the line 

Amendment no.3 to the DSP for the Lyon urban area transport network places on record that 
operation of the tramway line is delegated to the operator in place (Keolis) and defines: 

• The expected service supply for phase 1 of the T4 tramway; 

• The financial adjustments required due to this new offering (modification of revenue, 
and modification of the financial compensation paid by Sytral to Keolis).   

 
Risk Allocation 
Construction of the line  

Although the contract defines the allocation of tasks between the contracting authority and 
the project management consortium, this allocation is quite different from the risk allocation.  
Most of the risks concerning the T4 tramway project are borne by the public authority. 
Although the project management contract stipulates that the contract holder is given an 
incentive to comply with costs, this incentive cannot be considered as a sharing of the 
design and construction risk.  This is because: 

• The project manager carries out detailed design of the project in accordance with the 
contracting authority's programme; 

• The project management contract only concerns part of the tramway works;  

• The incentive mechanism defined by the project management contract gives the 
contract holder an incentive to comply with the project costs. This system cannot be 
considered as a sharing of financial risk. In fact, any additional cost has to be borne 
by the public authority.  

Operation/maintenance of the line 

The public service delegation contract stipulates the following risk allocation between Sytral 
and the operator (Keolis) concerning: 

• operating costs (industrial risk); 

• commercial revenues.  
The contract stipulates that an annual financial compensation shall be paid, the amount of 
which varies according to the fare revenue collected by the operator and transferred to 
Sytral. 
This compensation is calculated on the basis of the operating costs borne by the operator. 
The operator therefore assumes the entire operating risk. Although the operator is not the 
owner of the revenue, it undertakes to generate a certain level of revenue. Below a certain 
threshold, the operator must compensate the loss of earnings to the organising 
authority. The commercial risk is therefore shared between the operator and the organising 
authority.  
The distribution of risk in this contract is, therefore, as shown in Figure 3: 
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Figure 3: Risk Allocation 
 
Performance 
Construction of the line 

Each construction contract comprises of its own specific quality indicators. In the case of the 
contract for construction of the railway platform, the main quality indicator concerns the 
deadline for completion of construction. Although no bonus is paid if the mission is 
completed in advance of the deadline set, a penalty of 1/2000th of the total contract amount 
must be paid for each day of delay after the deadline. 
However, the project management contract does not contain a performance indicator 
concerning compliance with deadlines. The main performance indicator concerns 
compliance with project costs. At different stages of the project, the project manager's 
financial estimates are compared with the real costs. The difference between these two 
values, multiplied by an incentive rate varying between 3,5% and 5%, gives rise to collection 
of bonuses, or payment of penalties. 
Operation/maintenance of the line 

The quality indicators applied to the tramway line are those defined in the DSP agreement 
for the entire network. Although some of these indicators are specific to the tramway, none 
of them are specifically defined for the T4 line.  
These indicators are specified in the appendix to the agreement, and relate in particular to: 

• Cleanliness of the facilities; 

• Quality of user reception and level of information given to users; 

• Quality of the transport service provided (availability of the service, regularity of the 
service, quality of driving). 

Each indicator is tracked on a quarterly basis and, depending on the outcome, leads to 
payment of penalties or collection of bonuses.  

9 Project Outcomes 
Overall, the outcomes of phase 1 of the T4 tramway project are very close to the objectives 
that were set for it initially. For the design/construction phase of the line, the additional 
construction costs were limited: 

• €177,0 million 2004 budgeted in the preliminary studies;   

• €185,3 million 2004: financial package adopted in 2004 by the different public 
financing bodies; 

• €207,249 million: final cost of the operation (calculated in December 2014). 
The increase in costs observed between the preliminary studies and the definition of the 
financial package can be explained by isolated modifications, in most cases not linked 
directly to the tramway itself (public lighting, green areas, renovation of pavements, etc.). 
Increase in costs between the financial package in 2004 and the evaluation after 
implementation in 2014 can be explained mainly by the phenomenon of inflation.  
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In the final analysis, the construction of phase 1 of the tramway was not affected by 
significant additional costs or delays in commissioning: 

• financial additional costs in the order of 2,7% between the financial package adopted 
by the financial sponsors and the total cost of the operation, evaluated after the 
event; 

• at the DUP stage, commissioning of phase 1 had been planned to take place in two 
steps (January 2009/late 2009). In fact, the whole of phase 1 was commissioned in 
April 2009 (i.e. between the two dates initially planned). 

Concerning the rate of use of the line, the preliminary studies estimated it at 21.700 trips per 
day. In 2012 (one year before commissioning of phase 2, which led to an increase in rate of 
use), the daily rate of use varied between 27.000 and 39.600 trips per day. The outcomes in 
terms of rate of use are therefore greater than what had been envisaged.  
Performance indicators are hardly ever calculated for a specific line, and so it is difficult to 
verify whether the performance of the T4 tramway line is in line with the forecasts. However, 
the line's commercial speed (estimated at the DUP stage at 22,86 km/h) is slightly lower 
than planned (20,30 km/h in 2012). The latter, therefore, slightly reduces the time saving for 
users, compared to the planned time saving. However, this difference in speed is only small 
(for a user travelling from terminus to terminus on the T4 line the reduction in time saved 
would be in the order of 3 minutes). 
Although this performance is slightly weaker than had been anticipated, this does not seem 
to have limited the line's attractiveness. 
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Project Overview 
Project Title: Lyon’s Velo’V, France 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Private co-financing 
Contract duration: 13 years 
Budget: approx. €53 million 
2004 
 

This cost includes the operating expenses (operation and 
maintenance) for the confirmed phase and two conditional phases of 
the contract, and the construction costs of 348 stations.  

TIRI Rating 
(2014):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

BEN- BEN- BEN- A 
Project Time Line:  
December 22, 2003: validation of the tender documents by the urban community of Grand Lyon 
(today Métropole de Lyon) 
December 22, 2004: signing of the public contract 
2006: decision to set up the first conditional phase  
2007: decision to set up the second conditional phase  
November 22, 2017: end of the contract 
 

 
Figure 1: Velo’V, France 

 (Source: Cerema) 
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1 Introduction 

Velo'V is a bike sharing network proposed by Grand Lyon (today Métropole de Lyon), mainly 
in Lyon and Villeurbanne. This service was set up in 2005. It now has 4.000 bicycles divided 
over 348 stations. These bicycles are available for short-term rental. Using a credit card, 
each user can: 

• rent one of the bicycles at any one of the 348 stations; 
• use this bicycle for a period not exceeding 24 hours (but rental prices are designed to 

be unattractive above one hour); 
• return the bicycle at any one of the 348 stations. 

 
Fees for short-term rentals are limited, as this service is primarily financed by advertising 
revenues earned by the service provider from simultaneously operating street furniture 
(passenger shelters and advertising hoardings). 
Although developed within towns that are already well served by public transport, the aim of 
the Velo'V service is to complement other modes of transport rather than replace them. 

2 The Contracting Authority (Public Party) 
The Velo'V service comes under the responsibility of Grand Lyon. On January 1, 2015, this 
inter-communality became “Métropole de Lyon” under law n°2014-58 of January 27, 2014. 
This resulted from the merging of the responsibilities of the former urban community of 
Grand Lyon and the Rhône Departmental Council and covers an area of 59 towns. 
Métropole de Lyon is in charge of managing public spaces, which includes urban furniture. In 
this sense, this institution is responsible for installing and maintaining passenger shelters 
and advertising hoardings. This service is accomplished through a delegated management 
in the form of a public contract. The current contract, which runs for the period 2005/2018, 
has one special feature: in addition to the management of passenger shelters and 
advertising hoardings, it includes a fleet of bicycles available for short-term rental. 
Although public transport is also within the jurisdiction of Métropole de Lyon, this service is 
delegated to Sytral, the transport authority of Metropole de Lyon and the Rhône 
Departmental Council. Vélo'V (the cycle hire service) and TCL (the Lyon public transport 
service) are, therefore, two services managed by separate authorities. 

3 The Concessioner (Private Party) 
The successful tenderer for the public contract drawn up for the period 2005/2018 is J-C 
Decaux through its Cyclocity subsidiary.   
The principle adopted is that of a public contract for the provision and operation of street 
furniture, within which J-C Decaux operates and maintains a set of urban furniture (2.200 
bus stops and 536 information boards). Its main remuneration comes from the sale of 
advertising space on this urban furniture. This remuneration has to finance the construction, 
operation and maintenance of the bicycle service. 

4 Users 
Due to the location of the stations, the Velo'V service is aimed mainly at people moving 
within Lyon and Villeurbanne. Nevertheless, the service does not target specific users. The 
Velo’V service is accessible to all types of users (whether or not these live in Métropole de 
Lyon, are occasional users or others) provided that the user has a credit card or has signed 
up for a long-term subscription. 
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The tender for the contract, however, imposed a number of technical conditions to make the 
service as accessible as possible: 

• the system should be user-friendly; 

• the bicycle booking process should be brief; 

• the fees charged should remain modest. 
The fee structure for this service offers a long-term subscription (for a year) and two short-
term subscriptions (for a week or for a day). The system, therefore, captures both occasional 
users such as tourists and more regular users such as residents and employees in Lyon and 
Villeurbanne. 
In 2014, the service was used between 20.000 and 25.000 times a day (or 8 million times for 
the year).  

5 Key Purpose for PPP Model Selection  

The choice of a public-private partnership (PPP) for constructing, operating and maintaining 
the service is due to both technical and financial reasons. 
Financially, the chosen system enabled Grand Lyon (today Métropole de Lyon) to avoid 
having to fund the service directly. The latter simply gives up the advertising revenues that 
should have been paid by J-C Decaux for operating the urban furniture.  
From the technical standpoint, in 2004/2005, the Velo'V project needed to show 
considerable innovation. While self-service bicycle systems had already been tested in the 
past (particularly in Rennes as of 1998), none of these systems had been developed on 
such a scale. 2.000 bicycles were made available to be put into service with the option of 
extending the offer to 4.000 bicycles, compared to about 900 bicycles in Rennes. The choice 
of a PPP made it possible to base responsibility for managing the project (both setting it up 
and running it) on the concessioner, whereas the same service directly controlled by the 
public authority would have necessarily required a longer period of time for staff to acquire 
the required skills.  
In addition, several reasons justify the choice of including the Vélo'V service in a street 
furniture contract, rather than going through a public service delegation or a specific public 
contract: 

• Preliminary studies about developing a bike sharing service were led simultaneously 
with the completion of the urban furniture contract. Because of legislative changes, 
Grand Lyon had to renew the former contract in the form of a public contract; 

• These contracts have the distinctive feature of generating a profit. It was, therefore, 
decided to reuse this profit to finance the new service, which was necessarily loss-
making; 

• The use of advertising revenues was facilitated in this case. In fact, the highest part 
of these resources was captured with the street furniture installed in the two main 
towns of the Metropole de Lyon. The Velo’V network is mainly available in these 
towns. 

6 Project Timing  
The Velo'V service is the first bike sharing network developed on a large scale. Following 
this, many French cities were to set up similar services. 
In the case of the Velo'V service, the principle of launching the consultation was approved in 
July 2003. In September 2003, the consultation package was adopted by the Grand Lyon 
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Community Council. The contract was signed in November 2004 with the scheme planned to 
come into service gradually between March and June 2005. 
The contract is scheduled to end in November 2017. There have been no renegotiations of 
the contract to date; only four amendments to the initial contracts have been signed. 

 
Figure 2: Number of contracts signed with a bike sharing service in France (Source: Cerema) 

7 Project Locality and Market Geography  
Due to the location of the stations, the Velo'V project can be considered as an urban project. 
This project, however, was designed to facilitate intermodality with other modes of transport 
in the Lyon urban area. Combined offers exist with subscriptions for the urban public 
transport network and car parks managed by Lyon Parc Auto (a semi-public company whose 
main shareholders are the city of Lyon and Métropole de Lyon). These offers do not entitle 
users to fare reductions, but extend the use-free period of Velo’V (1/2 hour for conventional 
subscription holders against one hour for users combining two subscriptions).  
These offers are, therefore, intended to facilitate the use of Vélo'V for other people in 
addition to residents of Lyon and Villeurbanne. In this way, the impact of this urban project 
must be analysed across the entire Métropole de Lyon. 

8 Procurement & Contractual Structure 
Tendering 
The contractual structure selected by Grand Lyon (today Métropole de Lyon) is a call for 
tender based on performance, a procedure defined in Article 36 of the French public 
procurement code. This procedure has now been repealed and has been replaced by a 
competitive dialogue procedure (Article 67 of the French public procurement code). This type 
of procedure can be used when: 

• the contracting authority is not objectively able to define the technical means required 
to meet the needs identified by itself, in advance and in sufficient detail; 

• the contracting authority is not able to draw up the financial or legal structure of the 
project. 

In the case of the Velo'V project, these two conditions were met. The call for tender based 
on performance allows the contracting authority to define a detailed functional programme 
including the results to be achieved and indicators to judge the expected results. Each 
candidate puts forward a bid detailing the service to be provided. 
In the case of the Velo'V project: 
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• the consultation package specifying Grand Lyon's expectations was validated in 
September 2003; 

• two candidates submitted a bid to the call for tender; 

• negotiations (in two stages) with the two candidates took place in July 2004; 

• following this, the final choice was made in October 2004.  
The contracting process therefore took place over a period of 11 months. 
Contract Structure 
The contract is a public contract (a procedure defined in the French public procurement 
code). This contract covers construction, operation, maintenance, renewal and dismantling 
of the equipment (self-service bicycles, passenger shelters, advertising hoardings). The 
contract includes a confirmed part and two conditional parts: 

• In addition to providing passenger shelter and advertising hoardings, the confirmed 
part includes provision of a fleet of 2.000 bicycles; 

• conditional phase n°1 includes an additional 1.000 bicycles; 

• conditional phase n°2 includes an additional 1.000 bicycles. 
The contract defines: 

• the costs of the different operations, 

• the amount of tax for occupancy of public space paid to Grand Lyon (today Métropole 
de Lyon) by J-C Decaux. 

The public space occupancy tax is due as a consequence of the space occupied by the 
different types of street furniture within the public space. The contract defines the amount of 
this tax that is due and the part of the tax actually paid by J-C Decaux to Grand Lyon. In fact, 
only a fraction of this tax is actually paid, the rest of the amount due kept by J-C Decaux, 
which, on the basis of estimated advertising revenue, ensures the financial viability of the 
service. 
In the 13 years of the contract, the amount of tax paid by J-C Decaux to Grand Lyon (and 
now to Métropole de Lyon) is €18,2 million (2004 prices). 
The total amount for the services provided (for 2.200 passenger shelters, 536 advertising 
hoardings and 2.000 bicycles) is estimated by J-C Decaux at €31,7 million (2004 prices).  
The costs of the two conditional phases 1 and 2 are estimated at €9,0 million (2004 prices) 
and €9,2 million (2004 prices), respectively. These estimates only partially reflect the cost of 
services since they take into account advertising revenues estimated by J-C Decaux. This 
amount of advertising revenue data is kept by J-C Decaux and is not mentioned in the 
contract. 
The contract does not specify the fares for using the Vélo'V service; this amount is set 
unilaterally by Grand Lyon (today Métropole de Lyon). In the contract signed in 2004, Grand 
Lyon chose to keep all future revenue from fares. So this financial revenue is not taken into 
account by J-C Decaux in assessing the profitability of the service. 
In addition, the contract states: 

• the conditions for setting up the Velo'V service; 

• the conditions and the resources allocated for operating it (including the regulation of 
the fleet between different stations during the operating periods); 

• the conditions for completion of the contract. 
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Risk Allocation 
The contract defines the obligations of both parties. The holder of the contract is responsible 
for: 

• designing the service in response to conditions set out in the tender. Upon signing 
the contract, the design phase is almost complete as it took place during the 
negotiations; 

• the construction of all equipment necessary to operate the service (stations, 
purchase of bicycles, information system for managing it, etc.); 

• operating and maintaining the service (distributing bicycles between the stations 
during operating periods, repairing bicycles, etc.) 

 
The public authority is responsible for: 

• defining the fare system; 

• the location of stations and negotiating with landowners (mainly the municipalities 
concerned), enabling them to be constructed; 

• the choice of implementing the conditional phases of the public contract (moving from 
2.000 to 3.000 bicycles and then to 4.000 bicycles); 

• Six months before the date of completion of the contract, Métropole de Lyon is 
allowed to exercise an option to purchase from the holder of the contract. The latter 
is free to either accept this option or not and to make its proposed price known. In the 
event of failure to agree on the purchase price for the equipment, the contract holder 
must dismantle all the equipment in the contract.  

Based on the above, the allocation of risk in this contract is depicted in Figure 3. 
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Figure 3: Risk Allocation 
 
Performance 
The contract contains a number of service quality objectives entitling J-C Decaux to bonuses 
or subjecting it to penalties. These objectives were defined by the candidates during the 
negotiation process.  
The main quality criteria used by the contract are: 

• The number of bicycles and stations in operation; 

• The availability of stations (avoiding having full or empty stations); 

• The level of cleanliness of stations and bicycles. 
These criteria are designed to ensure user comfort and ease of use. The thresholds of the 
various quality criteria changed after signing the contract via an additional clause, but the 
way of calculating these has remained relatively unchanged. An incentive payment is also 
specified by the contract. It aims to ensure a good turnover of the bicycle fleet (i.e. both 
significant usage of the bicycle fleet and short duration of such usage). While this indicator 
existed in the initial version of the contract, it became necessary to revise the formula for 
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calculating it (amendment dated November 13, 2006). It is based on the annual average 
daily rotation of bicycles. The amount of the incentive payment may not exceed 15% of 
commercial revenue.  

9 Project Outcomes 
The outcomes of the Vélo'V project can be analysed through the development of similar 
projects in French towns as of 2007 (see Figure 2). While the example of Rennes (1997) had 
remained isolated, the Vélo'V project highlighted: 

• the technical feasibility of large-scale bike sharing networks; 

• people's enthusiasm for this type of service.  
In 2014, the Velo'V service counted between 20.000 and 25.000 users per day, or about 6 
trips per day per bicycle. Because of the innovative nature of the project, few ridership or 
revenue goals had been assigned to the holder when the contract was signed. 
Consequently, it is difficult to line up these results with forecasts.  
Project success, however, can be described in terms of use, through: 

• the speed with which the implementation of the conditional phases was decided 
upon; 

• the need for the contract holder to take on extra staff to meet the needs of 
maintenance and regulation. 

 
Table 1- Vélo’V – 2015 rates (not including combined offers) 

Subscription Price 
subscription 30 minutes 30 extra 

minutes 
30 min. after one 

hour 

Short term 1 day €1,50 Free €1 €2 
1 week €5 Free €1 €2 

Long term 1 year €25 Free €0,75 €1,50 
 
While it was possible to make these changes without renegotiating, underestimation of 
maintenance and operating costs led Grand Lyon (today Métropole de Lyon) to increase the 
number of advertising hoardings (which means increasing advertising revenue for the 
operator) and redefining revenue sharing: 

• there was no sharing of fare revenue between operator and contracting authority in 
the original contract. These revenues were collected by J-C Decaux and paid to 
Grand Lyon (today Métropole de Lyon). A bonus incentive scheme linked 
remuneration of the service provider to use of the service; 

• an additional clause allowed the service provider to keep the revenues from 
subscriptions (about 60.000 annual subscriptions in 2014). Grand Lyon (today 
Métropole de Lyon) currently keeps only the revenues from service charges2 (after 
the first free ½ hour which relates to approximately 4% to 5% of trips). Métropole de 
Lyon estimates, in 2015, that 50% of the operator's revenue is fare revenue (the 
remaining 50% being from advertising).  

These necessary adjustments result from the success of the project. However, three 
disadvantages related to the form of the contract have been identified by Métropole de Lyon: 

• the lack of clarity about advertising revenue earned by the private service provider, 
which limits Métropole of Lyon’s knowledge of the business model for the service. 

                                                      
2 These fees are in shaded boxes in Table 1.  
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This ignorance may be detrimental to its ability to encourage competition when 
renewing the contract;  

• in the case of absence of agreement between J-C Decaux and Métropole de Lyon, 
the contract specifies, at its completion, that J-C Decaux has to remove all 
equipment. This clause may lead to an inconvenient interruption of service for users 
and, therefore, puts the service provider in a strong position when the contract is up 
for renewal. 

• public contracts display a certain rigidity in their openness to change. For example, 
the number of 348 stations was defined in the contract, and this figure could not 
change throughout the contractual period to cope with new demands. The only way 
to build stations in new areas was therefore to move older stations, which could 
hinder the development of the service.    
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Project Overview 

Project Title: Metro de Malaga, Spain 
Project Type: Brownfield  Greenfield  Both  
Type of Project:  Public-Private Partnership (PPP) 
Contract duration: 35 years 
Budget: 762-795 million EUR 

TIRI 
Rating 
(2014):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

BEN- BEN- BEN- BEN 
Project Time line 
1995: Conception 
31 October 2003: Call for tender 
13 October 2004: Contract Award 
2 December 2004: Contract signed 
2006: Initial Works plan approval (modified) 
3 February 2006: Finance Close 
2008: Start of works 
2010: Concession agreement revision 
2012: Works plan revision 
27 September 2013: Institutional agreement to start operations 
18 July 2014: New concession and financing agreement 
30 July 2014: Start of Operations (1st phase) 
2017: Expected completion of works 

 

 
Figure 1: Current lines of Metro de Malaga, Spain 
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1 Introduction 
“Metro de Malaga” is a light rail network serving the city of Malaga, Andalusia, Spain. The 
project concerns the construction of the first two lines of a new underground railway system 
in Malaga, one of Spain’s largest cities, with a population of some 550.000 inhabitants, with 
the metropolitan area having a population of more than one million. The light rail network is 
operated by Metro de Malaga, a concessioner formed by the Public Works Agency of the 
Andalusia regional government, several builders and operators, as well as the financial 
institution Cajamar (a regional commercial bank). 
The first two lines (Line 1 and Line 2) of the light metro system, covering the areas to the 
west and south-west of the city and spanning 11,3km in total length, entered commercial 
service at the end of July 2014. The Line 1 runs for 6,7km from Andalucía Tech to El 
Perchel, in the Central district of Malaga, located on the right bank of Guadalmedina. The 
4,5km-long underground section of the line comprises of 11 stations, including the El Perchel 
station that is shared with Line 2. The section provides easy access to the University 
campus, the City of Justice and Carlos Haya Hospital. The Line 2 runs 4,6km along the 
coastal belt from Palacio de los Deportes to El Perchel and is completely underground. It 
has seven stations, including the one shared with the Line 1 and provides easy access to 
districts of Carretera de Cádiz and the Martin Carpena Arena. The two lines cross at the El 
Perchel station, which offers access to Renfe's AVE high-speed commuter rail service, as 
well as the intercity bus hub. 
Construction for the project was agreed to start in 2006 and the first two lines of the metro 
were completed by June 2014. However, the two lines comprise only 81% of the planned 
network under the first development phase of the broader metro network. The remaining 
19% of the network includes: 1) the under-construction El Perchel-Guadalmedina section, 
scheduled for completion in 2017; 2) a 295m-long underground section from the 
Guadalmedina station to the Atarazanas station in the city centre and 3) a 1,8km over-
ground track extension of Line 2, from Guadalmedina station towards the Hospital Civil 
station situated north of the city centre.  
This previous solution was adopted after long institutional negotiations and contract revision. 
In effect, there were project improvements concerning design, intermodal transfer and 
safety, as well as a political controversy mainly due to a new proposal about the central 
section from underground to surface. Consequently, there were significant delays and cost 
overruns of the original project. As a result of the new agreement, the Ministry of Public 
Works and Housing of the Government of Andalusia launched at its cost a tender for the 
infrastructure works required for the Guadalmedina-Atarazanas section in July 2014. The 
remaining sections of the planned network are scheduled for completion by the end of 2017 
(see Figure 1). 
The original budget was 403 M EUR (including 41 M EUR for rolling stock). However, due to 
significant changes in the final design and as a consequence, delays in works completion, 
investment at commencement of operations in 2014 exceeded 600 M EUR, of which 570 M 
EUR concerned construction costs. According to the last institutional agreement, at project 
completion due at the end of 2017, the total investment after covering remaining sections, is 
expected to be between of 765 and 795 M EUR.   
The rolling stock is mainly composed of 14 CAF Urbos 3 tram units, each capable of 
accommodating 221 passengers. The vehicles with a maximum speed of 70km/h are 
equipped with triple braking system, which includes an electric brake on the engine, as well 
as mechanical and electromagnetic brake axles on the rail track. 
The signalling system used in the first two lines of the metro is based on Alstom's Urbalis 
400 communications-based train control (CBTC) solution. The system uses wireless 
communication technology and automatic train protection (ATP) system to enhance 
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operational efficiency by increasing the number of trains per hour, while enabling a swift 
response to any incident. 
The two lines are expected to have an annual ridership of 17,1 million passengers, which is 
set to exceed 20 million by 2018 after the network is completed. 
The project was proposed as part of the Intermodal Transport Plan for Malaga, a six-line 
light metro network, in 1999. The Government of Andalusia started planning for the 
development of two lines of the proposed network in 2002 and signed a collaboration 
agreement with the Malaga City Council in the following year. The two lines awarded were 
the first phase of a total of 6 lines to be in operation in the entire metropolitan city. These six 
future metro lines will also be a central part of the Railway Corridor project on the Costa del 
Sol (intercity plan) that will be launched between Estepona (West) and Nerja (east). It will be 
a cross route linking the two ends of the Malaga coastline and will mitigate the severe 
circulatory problems experienced in the N-340, the A-7 and AP-7 (see Figure 2). 
 

 
Figure 2: Future line development of Metro de Malaga, Spain 

There is some level of exclusivity in the project. The project may compete with other 
transportation modes, mainly buses and taxis. However, this new way of transportation 
would be more efficient in terms of time and cost. There is also an alternative sustainable 
transport mode based on a cycling route running along the sea front. 

2 The Contracting Authority (Public Party) 
The Malaga Metro is a light railway network promoted by the regional government of the 
autonomous community, Junta de Andalucia, as part of an Infrastructure Regional Plan to be 
developed under a Public Private Partnership strategy.  
In Spain, the central government keeps main competencies in railways, ground transport, 
airports, ports and other main infrastructures of general interest or those across several 
Autonomous Communities and national territory. While the autonomous governments may 
get transferred into its Statute, all related competences only affect its own autonomous 
territory. The regional governments have been very active in providing public infrastructures. 
Likewise, the main autonomous communities have utilized diverse PPP models based on 
mixed payment mechanisms, to provide other public facilities and services in the transport 
sector. At regional level, although each autonomous community may have a different 
organization, it most usually follows a similar state pattern, with a Public Works and Housing 



153 
 

Department (Consejeria), which often has an Infrastructure office and Public Agencies to 
implement the Regional Governments policies. 
In the autonomous community of Andalucia, the regional government, through the 
Consejería de ObrasPúblicas y Transportes, has developed a master Infrastructure Regional 
Plan. To accomplish this plan, the Consejería created in 1996 the public institution Gestion 
de Infraestructuras de Andalucía. S.A. (GIASA), responsible for road, hydraulic and transport 
infrastructure. Later in 2011, this institution merged with another public institution the 
Ferrocarriles de la Junta de Andalucía, creating the sole Agencia de ObraPública de la Junta 
de Andalucía, which is currently the contracting agency responsible for most public 
infrastructure. This agency carries out the planning, tendering, contracting and 
financing/funding tasks, and often participates in the project company. This is the case of 
Metro de Malaga, in which the regional government acts as concession grantor and 
shareholder of the concession with a share of approximately 24%. 

3 The Concessioner (Private Party) 
The project sponsors and other interested parties are the following: 

• Junta de Andalucia,  

• European Investment Bank (EIB) 

• Metro de Malaga, S.A 

• Private partners 

• Malaga Town council 

• Central Government 
Original shareholders of the SPV were, Junta de Andalucia (25,00%), FCC (26,73%), Azvi 
(12,62%), Sando (12,62%) Comsa (11,14%), Vera (11,14%), and Cajamar (0,75%) (regional 
commercial bank). 
However, currently Metro de Malaga is owned by the regional government Junta de 
Andalucía (23,69%) and a number of private investors with the following shares: Globalvía 
(15,35%), FCC (10,01%), Cajamar (18,86%), Azvi, through Cointer (11,96%), Comsa-Emte 
(10,56%), Sando (8,57%) and Vera (1,03%). Currently, equity sums € 136,5 million. 
The key subcontractors (builders) are the following: 

• FCC (large national /international builder) 

• Azvi (large regional/ medium national builder) 

• Comsa (medium national builder) 

• Sando (small national / biggest local builder) 

• Vera (small national / second biggest local builder) 
Recently, a process to change ownership started and some shareholding changes might 
take place. 
Globalvia is the concessioner holding integrated by FCC and Bankia groups, who are 
currently (2015) in negotiations to sale Gobalvia to a Malaysian Fund. 
Some shareholders, representing a total of 39,4% of shares (Sando -8,57%-, Azvi, through 
Cointer, -11,96%-, and Cajamar-18,86%-), have a selling position. This group recently failed 
to complete its stake sale to Blackstone Fund (USA), but is still looking for other alternatives. 
Other main contractors involved are as follows: 
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• Agencia de Obra Publica, as grantor and partner, co-lead the project.  

• Metro Bilbao provides technical assistance for the implementation of the project.  

• CAF was awarded a 41 M EUR contract to deliver 14 Urbos 3 tram units for the 
Malaga Metro. CAF Transport Engineering is responsible for technical assistance 
coordination for the commissioning of the metro. 

• A joint venture between Vimac and two other companies was awarded a contract for 
electrification and electromechanical installations that include the installation of six 
traction substations and corresponding distribution and interconnection centres 
(CDI's), 18.500 m. 

• Alstom delivered this signalling system for the two lines of the metro under a contract 
awarded in 2006. 

Figure 3 illustrates main parties and roles in the project. 

 
Figure 3: Participants in Metro de Malaga project 

4 Sources of Financing 
The total investment for the light metro network planned in the first phase is estimated to be 
765-795 M EUR. In addition to the shareholder’s equity contributions, the European 
Investment Bank granted in 2006 a 20-year loan of 325 M EUR for the project, while the 
remaining financing comes from the government of Andalusia and the Malaga city council. 
EIB loan has two tranches, the first one signed on February 3, 1996 for 50 M EUR and the 
second one signed on March 26, 2010 for 275M EUR. The loan is covered with a guarantee 
line granted by the regional government of Junta de Andalucia, which also covers other 
projects such as the Metro de Sevilla. 
In summary, the financing structure is the following: 

• Shareholder capital: 136,5 M EUR. 

• Public contributions: 212  M EUR (may be incremented at completion) (33% of total 
investment) 

• EIB loans: 325 M EUR. (Max. 50% of total investment) 
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5 Users 
The main users are individual passengers, with current lines mainly serving commuters from 
several neighbourhoods to downtown and industrial parks, as well as university students. 
The main stakeholders include the Regional government, Town council, Local districts 
council, and the Metropolitan consortium. 

6 Key Purpose for PPP Model Selection 
The main reason for selecting the delivery method/financing scheme is the identification of 
this project as part of the Regional Infrastructure Plan to procure urban mobility that includes 
the public private partnership as selected strategy for its implementation. 
In the selection of this project, the reasons considered in choosing Private (co)financing, 
have been: 

• Large scale project 

• Long term project approach 

• Public funding restrictions and institutional financing availability 

• Adopting technology innovation 
The business model may be considered as a rather finance-based approach and consists of 
a mix of public funding with operating subventions and usage payments in accordance with 
performance indicators, as well as private funding from user charges. 

7 Project Timing  
Metro de Malaga required more than a decade of project discussions and nearly eight years 
of works, and has significantly changed mobility in the area of Cadiz road and the new 
Teatinos neighbourhoods. Since the last tram operated in Malaga streets in 1961, several 
project ideas have been raised from different public authorities. But it was in 1995, when the 
Junta de Andalucia included a light metro for the Malaga Intermodal Transport Plan for the 
first time.  
When the project was approved in 2006, the regional and national economy was booming 
after more than a decade of economic growth. The economic downturn impacted the local 
economy and regional GDP, while also the per capita income was lower than expectations at 
operations commencement in 2014. The unemployment level was higher than forecasted 
and mobility levels decreased. However, after the summer of 2014, the economy is clearly 
growing again, mainly pushed by the tourist sector which is showing historical records of 
activity. 

8 Project Locality and Market Geography  
For the time, Metro de Malaga is exclusively an urban project, which covers the west part of 
the city along the coast and the new developments for residential and industrial areas. The 
north and east part of the city, as well as the centre area are still out of the scope of the 
project and most likely will require a long time to be considered. 
Areas covered by lines 1 and 2 needed to improve mobility out of the existing traffic 
congestion. The area covered by line 1, along the Cadiz road, is, by far, the highest 
population density area of the region and new developments along the coast makes the 
density level even higher, therefore, basic traffic assumptions were meaningful and correct. 
Similarly, line 2 runs by a growing area, which hosts new university buildings, a dynamic 
technological and industrialized zone, new commercial and business parks and new 
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residential developments, which, in spite of the economic downturn, show considerable 
economic activity, even higher than planned a decade earlier. 
Nevertheless, there is clear need for extending existing lines and building new, in order for 
the project to become a global city transportation mode and achieve outstanding use. In fact, 
the two lines awarded were the first phase of a total of 6 lines to be in operation in the entire 
metropolitan city.  

9 Procurement & Contractual Structure 
Tendering 
Open call is the usual procurement method in Spain, though it is also common to include a 
negotiation process in the final stage to deal with changes in the project and open issues not 
included in the tendering process. Considering all arising issues in the Metro de Malaga 
project, after the open call and selection process, long negotiations (not part of the tender) 
were required.  
Four Bidders were considered in the 1st Stage. The winner consortium was Metromar, led 
by the main building company FCC, and jointed with Comsa, Azvi and local Sando and Vera 
building companies, as well as the local financial institution Cajamar. The other three 
competing consortiums were led by national builders, SACYR, Ferrovial-Necxo, and 
Dragados-CAF, respectively. 
Contract Structure 
The light metro project follows a Design, Build, Finance, Operate and Maintain (DBFOM) 
contract. The concession comprises of two lines, depot and maintenance facilities, a fleet of 
vehicles and intermodal facilities. However, since the project faced design and construction 
changes, public provision also consisted of Design, Built and Finance, mainly for the 
amended part of the project. 
In addition, financial guarantees were provided by the grantor. Moreover, financial 
guarantees were granted to the European Investment bank from Junta de Andalucia. 
The contract also includes public contributions in operations to cover the operating costs 
(technical tariff). 
The contract does not include renegotiation clauses in line with the usual Spanish 
procurement standards. There are clauses and penalties for timely and quality completion of 
Works. Also, some penalties are included in the contract for contract breach or non-
compliance of general duties set in the contract. Early contract termination is included. 
Performance guarantees were required to the winner consortium both for project 
construction and operation. 
Repayment mechanism 

The type of expected remuneration during the operating phase included: 

• User charges 

• Usage payment 

• Subventions 
The concession grantor makes payments as operating subvention (fix) and user payments 
(variable) which are the main source of income/revenues. As a result, user charges become 
secondary revenues/income. 
User charges (fares) are proposed by the concessioner, but need approval by the public 
authorities (grantor). 
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Risk Allocation 
The risk allocation scheme is presented in Figure 4. 
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Figure 4: Risk allocation 

In principle, design and construction risks are totally transferred to the private sector. 
However, in practice, lack of proper detail and inadequate planning in project preparation by 
the grantor (which is the reference for the final project design), alter at a big extend, the risk 
transfer scheme originally included in the contract. Exploitation and commercial risks are at 
some extent mitigated by the operating public contribution scheme. Financing risk is also 
mainly mitigated by the financial guarantee provided by the grantor. In conclusion, overall, 
much of the risk level is kept by the public sector. 
Performance 
Operation started recently in 2014 and more time is required for an appropriate assessment.  
There are some performance indicators which may incur penalties related to: 

• Network availability: service and rolling material fleet 

• Network reliability: rolling material fleet and fixed installations 

• Timekeeping service: Delays 

• Commercial reputation: cleaning, lighting, ticketing operations 
The cost/budgeted of investments ratio is: 150%, and may be increased to 200% after the 
whole project finishes. The reasons behind this overrun were the modifications carried out 
during the main works, especially in terms of underground conversion and extensions, as 
well as improvements in stations. There are also significant innovations impacting 
investment and operation costs. 
The concessioner and authorities claim that traffic and revenues are in line with forecast in 
the initial operation phase, and are expected to considerably increase once the project is 
completed (mainly when downtown stations from Gualdamedina to Atarazanas open), most 
likely to take place after 2017. 
According to a press release issued by the concessioner at 2014 year closing, Metro de 
Malaga has achieved 2,05 million passengers in only five months of operation. This is much 
in the range of the forecast, just 1% above the 2,03 expected number of users. In 2014’s last 
quarter, the transport service achieved 436.000 users/month equivalent to over 17.000 
passenger/day. For the first annual period of 2015, it is expected to reach 4,9 million users. 
Re-negotiations 

There have been several rounds of renegotiations after the project award (3 or more) 
sometime for a long period (more than a year). The main reason(s) of re-negotiation are: 

• Contract design (misallocation of risks including revenue guarantees, Investment 
requirements / Exclusive private financing) 

• Political and social environment (mainly institutional conflicts and disagreements) 
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The final outcome of the renegotiations was mainly an increase in the public contribution to 
offset the cost overrun and an extension of the concession period to similar time to the 
delays at works commencement. 
The resulting delays were 2 years for the beginning of works and 4 years for the completion 
of works/opening of operation. 

10 Project Outcomes 
At present, the general level of the project's perceived success is low because of the cost of 
the works and delays in opening. 
The Critical Success Factors (CSFs) that can be considered are the number of users and 
the additional lines and stations that provide transportation services throughout the city. 
The Critical Failure Factors (CFFs) are the following: 

• Poor or lack of ex-ante evaluation 

• Inadequate works planning 

• Additional works requirements.  
With regard to acceptability, apart from the initial opposition to large and long works from the 
affected commercial business, users are in general satisfied.  
The main objectives were to provide sustainable urban mobility and reduce congestion. In 
effect, the expected benefits of the project are time gains for users, cost savings for car 
users shifted to the metro, cost savings from reduced bus service operations that could be 
invested in complementary lines and decongestion effects in the city centre. 
Economic impact  

• Cost savings for daily commuters and private car users derived from less traffic 
congestion, 

• Improved access to downtown to many commuters 
Social impact  

• Positive effect in reducing private car traffic running on the surface, in terms of 
pollution, noise and global warming. 

Environmental impact  

• Contribution to reducing pollution. 
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Project Overview 
Project Title: Metro do Porto S.A., Portugal 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Private (Co) Financing 
Contract duration: 50 years 
Budget: 
Investments 1st Phase (1993-2005):  Expected: €1.070.852.000 
Investments 1st + 2nd Phases (1993-2005):  Budget: €2.969.440.541 

TIRI 
Rating 
(2008):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

C C C C 
Project time line 
1993: Creation of the Oporto Metropolitan Metro Company (Grande Área Metropolitana do Porto, 

Anonymous Society) (S.A.) - Public Company responsible for planning, promoting and 
managing the bidding process for the concession of the infrastructure and service provision- 
€ 997.595,79 

1998: Concession phase: 50 years concession awarded to Metro do Porto, S.A. 
1998: 1st Construction Phase: The provision of the infrastructure, rolling stock and other systems 

is subcontracted by the Metro do Porto, S.A. to NORMETRO Group of Complementary 
Companies. 

2003: Operating Phase: The metro service is inaugurated serving the section between Trindade 
and Senhor de Matosinhos. 

2008: End of the 1st Construction Phase: Metro do Porto service is composed by 5 lines with 59,6 
km of extension. 

2010: The operation of the metro service is awarded to the consortium of private companies 
ViaPorto. 
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1 Introduction 
Metro do Porto is the metro network of the city of Porto in Portugal. The metro is operational 
since 2002, with lines added in 2004, 2005, 2006, and 2011. The Metro do Porto network is 
composed by 5 lines serving the Oporto Metropolitan Area. Apart from the metro service, 
Metro do Porto S.A is also responsible for the operation and maintenance of the Guindais 
funicular system. 
The Metro do Porto project started in the 90’s with great support from the municipalities of 
the Oporto metropolitan area. In 1993, the Portuguese national government created the 
Oporto Metropolitan Metro Company (Grande Área Metropolitana do Porto, Anonymous 
Society S.A.), a public Company responsible for planning, promoting and managing the 
bidding process for the concession of the infrastructure and service provision. In the 90’s, 
Oporto Metropolitan Metro Company discussed and organized the concession process, 
which resulted in awarding the concession of the operation and construction of the service to 
the Metro do Porto, S.A. for 50 years. 
Also in 1998, Metro do Porto S.A. subcontracted the concession services to the Normetro 
group of complementary companies. This consortium has been responsible for designing, 
building, operating and maintaining the metro services in the first phase (2010). In 2010, 
Normetro’s concession was replaced with a 5-year concession for the operation and 
maintenance of the metro network to the private consortium Via Porto. 
Up to 2008, 24% of the project’s budget was paid for by public money (public budget 
transfers, European funds, additional payments from shareholders, and compensations paid 
by the State for financial rebalancing), 67,5% was paid for by loans (80% of which had 
government guarantees), and the rest was financed through leasing. User charges have 
been collected since 2003 through an intermodal ticketing company which shares revenues 
between the participating operators in the region. The system is integrated with the other 
transport modes in the Oporto Metropolitan Area. TIP, g.c.c. (Intermodal Transport of Porto) 
is a group of complementary companies responsible for managing the integration within all 
public transport services inside the Oporto Metropolitan Area. 

2 The Contracting Authority (Public Party) 
Since the first years of the Metro do Porto project, the development has been driven by the 
municipalities of the Oporto Metropolitan Area. Considering the role of this political will in the 
construction, the conceptual role of the contractual authority may be extended to a 
contracting authority organized in a two level structure. 
On the national level, the Portuguese Ministry of Public Works, Transportation and 
Communications (Ministério das Obras Públicas, Transportes e Comunicações) is 
considered the official project grantor. However, different to traditional public private 
concessions, Metro do Porto has been granted to a consortium of public entities 
(Municipalities, Portuguese National Government and two public transportation companies). 
After this process, Metro do Porto S.A. have contracted a consortium of private companies 
named Normetro. On this second level, Normetro was responsible for the design, 
construction, finance and initial operation of the metro system. 

3 The Concessioner (Private Party) 
Regarding the complex contracting structure described in the previous section, this section 
presents the SPVs with their respective capital shares. 
o Metro do Porto, LP  

1 – Foundation: 1993 (€ 5.000 Share capital) 
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a) Municipalities of Porto Metropolitan Area = 60%; 
b) Sociedade de Transportes Colectivos do Porto, SA (STCP) – Public Transport Society 
of Porto = 25%; 
c) Portuguese Government = 10%; 
d) Comboios de Portugal (CP) – Portuguese National Railway Company = 5%. 
2 – 2008 (€ 7.500 Share capital) 
a) Portuguese Government = 40%; 
b) Municipalities of Porto Metropolitan Area = 40%; 
c) Sociedade de Transportes Colectivos do Porto, SA (STCP) – Public Transport Society 
of Porto = 16,67%; 
d) Comboios de Portugal (CP) – Portuguese National Railway Company = 3,33%. 

o Normetro, Group of Complementary Companies (€ 27.477.746,32 Share capital): 
Responsible for the Infrastructure Construction and Rolling stock Acquisition 
a) BSN – Santander Bank for Portuguese Business, SA (18,82%) 
b) Santander Totta Bank (81,17%) 
c) Metro do Porto Consultoria, LP (0,001%) 

o Transdev Transports, LP (Initially was part of the Normetro group): Responsible for the 
operation of the system and human resources management  

 
o Transpublicidade, S.A. (€ 99.759,58 Social Capital): Responsible for managing the 

advertising facilities inside the infrastructure 
a) Metro Consultoria, LP (100%)  

o TIP, ACE (€ 30.000): Responsible for the operation of intermodal integration inside the 
Porto Metropolitan Area 
a) Sociedade de Transportes Colectivos do Porto, SA (STCP) – Public Transport Society 
of Porto (33,33%) 
b) Comboios de Portugal – Portuguese National Railway Company  
c) Metro do Porto Consultoria, LP (33,33%) 

Source: (Tribunal de Contas, 2006, 2010) 

4 Sources of Financing 
Until 2004, Metro do Porto has been financed by: 

• Portuguese Government (National Investment and Expenditure Program): 
€99.898.296 (7,78%) 

• European Investment Bank: €663.689.707 (51,47%) 

• European Cohesion Funds: €265.989.296 (20,41%) 

• Leasing: €249.999.999 (19,46%) 

• Others: €5.000.000 (0,30%) 
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5 Users 
Since 2013, Metro do Porto has a 66,6 kilometers network of 5 lines and 81 stations. In 
2013, 55.931 passengers travelled in the Metro do Porto system. 

6 Key Purpose for PPP Model Selection 
In the first stage, the metro system has been granted to the consortium of public institutions 
due to the strength of the regional drivers of the project. The concession allowed the 
municipalities to assume the responsibility of pushing the development of the project plan 
and the concession process. The share structure in the SPV depicts this responsibility of the 
Municipalities of Porto Metropolitan Area and the support of the Portuguese Government. 
After that, Metro do Porto only started to consider rendering the project a PPP one in 
2003/04. For the second construction phase, the expansion plan expected to finance € 1.026 
million by PPP contracts. At this moment, the PPP model has been selected oriented to 
relief the finance burden of the project. 

7 Project Timing 
In the 90’s, Portugal experienced a great investment momentum for infrastructure projects.  

 
Figure 2 - Triennial Gross Fixed Capital Formation growth rate (Portugal and EU) 

Source: Composed by the authors based on the Eurostat database 

During those years, the Portuguese economy experienced gross fixed capital formation rates 
almost 3 times higher than the European average (Figure 2). In addition, several 
infrastructure projects were contracted in Portugal and other European countries. Supported 
by the EU finance policy, those projects have been partially financed by the European 
finance vehicles in order to reduce the economic gap between those countries and central 
Europe (Larre & Torres, 1991). 
The initial investments in the Metro do Porto network have been supported by this 
macroeconomic environment. The participation of the European Investment Bank (51,47%) 
and European Cohesion Funds (20,41%) in the project finance structure depicts this 
supranational support. Most of the investments supported by those funds have been co-
financed and awarded in public private partnership contracts.  

8 Project Locality and Market Geography  
The Metro do Porto represents the most important transport axis in the Oporto Metropolitan 
Area. Composed by 17 municipalities, AMP is the second metropolitan area of Portugal, with 
a population of 3,7 million inhabitants, and an increasing population density of about 1580 
inhabitants per square km. Historically, the political and economic strength of the Oporto 
Metropolitan Area may be considered one of the most important drivers of the project.  
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9 Procurement & Contractual Structure 
Tendering 
In 1998, “Metro da Grande Área Metropolitana do Porto”, a Public company founded in 1993 
to plan and manage construction of the Metro do Porto, became an anonymous society 
company (Metro do Porto, S.A.) and was granted with the concession rights to construct, 
operate and maintain the Metro system. In the same year, Metro do Porto, S.A., exclusively 
owned by public stakeholders (Municipalities, Public Companies and National Government), 
subcontracted the construction of the infrastructure, systems and acquisition of the rolling 
stock to a Group of Complementary Companies named Normetro. 
Contract Structure 
Apart from the metro service, Metro do Porto S.A is also responsible for the operation and 
maintenance of the Guindais funicular system. Outside the transportation supply chain, 
Metro do Porto is also responsible for the advertising and intermodal integration 
management of the metro system. TIP, g.c.c. (Intermodal Transport of Porto) is a group of 
complementary companies responsible for managing the integration within all public 
transport services inside the Oporto Metropolitan Area 
Initially, the project was designed to be mainly funded by user fares. The pricing system is 
calculated in accordance with the travelled distances within the displacement zones. The 
fare system also includes a social pass, a daily pass and discounts for elderly users and 
children. In the cases of operational debts, the project also considered the payment of public 
subventions from the national government. Since 2004, the Portuguese government has 
been paying financial compensations to cover part of the operational deficits of the Metro do 
Porto Service (64.700.000 EUR between 2003 and 2008). 
Risk Allocation 
In the Metro do Porto concession, it is a hard task to define the risk allocation between public 
and private parties, since the concession has been awarded to a public company. Since 
1998, all shareholders of the Metro do Porto, S.A. are public authorities and other public 
companies. Historically, this position in the middle between a public or a private entity has 
defined quite an ambiguous risk allocation structure. 
All Design, Construction, Maintenance and Revenue risks are the responsibility of the Metro 
do Porto, S.A. In 1998, the SPV subcontracted Normetro, G.C.C. to provide those services 
and operate the system. The sub-concession contract does not transfer any of those risks to 
the Normetro consortium. However, according to certain contractual guarantees, the public 
party is the ultimate responsible for rescuing, ending or recovering the concession in cases 
of poor financial performance in two consecutive years. The risk allocation is depicted in 
Figure 2. 
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Figure 2: Risk allocation 

Performance 
In the Metro do Porto concession contract, performance has been defined in a two-
dimensional evaluation process based on financial and operational perspectives. Not much 



166 
 

is discussed about operational elements for performance control, but the contract focuses on 
safety elements that must be provided jointly with the local police and insurance companies.  
On the financial perspective, the concessioner is expected to invest and operate the system 
with financial strength. The concession contract stipulates that the concessioner will be 
forced to subcontract the metro service exploitation if the concession presents negative 
annual results for two consecutive years. 
In numbers, the Metro do Porto system has been improving the accessibility in the Porto 
Metropolitan area. For instance, the system ridership grew from 5,96 million users in 2003 to 
51,5 million in 2008. Nevertheless, in the same period, the operational revenues only grew 
from 37 million to 53 million. Table 1 presents the operational performance of the Metro do 
Porto concession. The negative results have been supported by financial compensation from 
the public authorities. 
 

Table 1- Operational results 2010-13 
Year 2010 2011 2012 2013 
Operational 
Results 

-84.726 -98.061 -78.480 -85.375 

(Porto, 2013) 

10 Project Outcomes 
Although the Metro do Porto project has been observed as a success case of PPP 
agreements for the provision of transportation service, recently, this investment has been 
suffering from financial problems. Since 2003, the Metro do Porto system has been losing 
profitability and financial and organisational autonomy due to the debt structure (cost of the 
debt services and lack of repayment capacity) 
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Project Overview 
Project Title: Tram-Train “Kombilösung” Karlsruhe, Germany 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public 
Contract duration: 10 years 
Budget: €897.324.000 (2014) 

TIRI Rating 
(2014):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

C C BEN- C 
Project Time Line: 
1970s: Initial thoughts about tunnel. 
1990: Resolution in the municipal council for a tram-train tunnel in “Kaiserstrasse” 
1996: First (failed) referendum 
2002: Second referendum to decide over construction of the “Kombilösung” with a positive result of 
55,55 % pro-“Kombilösung” votes 
2003: Formation of KASIG mbH as principal of the “Kombilösung” 
2004: Appropriation request through the Municipal Transport Financing Law of the state of Baden-
Württemberg 
2005: “Planfeststellungsverfahren” (Planning Approval Procedure) for the partial project 
“Kaiserstrasse”, as well as the development of a development plan for “Kriegsstrasse” 
2008: Approval under building law for the plans of the “Kombilösung” and approval for financing 
through the GVFG program. Decision to first build the tram-train tunnel in “Kaiserstrasse” and financial 
agreement between the state of Baden-Württemberg and the city of Karlsruhe to implement the 
“Kombilösung” 
2009: Invitation to tender 
2010: Beginning of construction works in “Kaiserstrasse” 
2015: Beginning of construction works in “Kriegsstrasse” 
2018: Planned opening of the tram-train tunnel 
2019: Completion of construction works in “Kriegsstrasse” 

 

 
Figure 1: “Kombilösung” Karlsruhe, Germany 

  



169 
 

1 Introduction 
The “Kombilösung” Karlsruhe is an innovative public transport infrastructure project with the 
aim of creating space for increased mobility and quality of life in the city centre of Karlsruhe. 
The city of Karlsruhe is located in the south-west of Germany. It is the second largest city in 
the German Federal State of Baden-Württemberg with a population of around 300.000 
people. The infrastructure project mainly concerns the inner-city region. 
The project consists of two parts which are linked by a joint connection, as shown in Figure 
2. Both parts are deemed necessary in order to fulfil the project’s goals.  
One part of the project is a tram-train tunnel in the street “Kaiserstrasse” including a branch 
line in the southern direction from the tram-train stop “Marktplatz” (market place) to the stop 
“Augartenstrasse”. The stop “Marktplatz” is the main junction between the east-west tram-
train tracks and the north-south tracks, which connect the inner city with Karlsruhe’s main 
station. “Kaiserstrasse” is a pedestrian area and the main shopping area with several shops, 
restaurants and cafes, located in the city centre. However, the pedestrian area is shared 
between the tram-trains and pedestrians. Therefore, both, the flow of the tram traffic and the 
pedestrians are disturbed. 
The tram-train tunnel in “Kaiserstrasse” (east-west direction) is 2,4 kilometres long and 
includes four underground stops. The branch in the north-south direction is one kilometer 
long and includes another three underground stops. Several ramps are built to connect the 
underground tracks with the tracks above ground. All of the underground stops are 
approximately 13 meters deep, except for one which is only 7 meters deep. The tunnel itself 
is built as one tube with an outer diameter of 9 meters (inner diameter: 8,2 meters) with one 
track going in each direction. 
The second part of the “Kombilösung” includes an additional tram-train track in the 
“Kriegsstrasse” street with extensive green areas, as well as cycle paths. The vehicle traffic 
currently managed on “Kriegsstrasse” is lead through a second tunnel that underpasses the 
newly built tram-train tracks on “Kriegsstrasse”. 
The car tunnel in “Kriegsstrasse” is designed at 1.6 kilometres long and will replace the 
current busy road, which at the moment includes several underpasses for “fast-track” traffic. 
The tunnel starts at the stop “Karlstor” at the western end and ends at the node 
“Ostendstrasse” in the street “Ludwig-Erhard-Allee”. The tracks in “Kriegsstrasse” are an 
additional load relief for the tram-trains going through “Kaiserstrasse”. There will be three 
further stops for this line. Between “Karlstor” and the “Mendelssohnplatz” stop, a pedestrian 
boulevard framed by trees and green areas with wide cycle paths and walkways is also 
incorporated, besides the new tram-train tracks. With this boulevard, the city centre is 
stretched out from “Kaiserstrasse” to “Kriegsstrasse”. This constitutes the beginning of a 
long needed southwards stretch of the centre. 
The project is currently still under construction and planned to be finished in 2019. Although 
the project has only been realized in the last few years, the idea for a tunnel in 
“Kaiserstrasse” exists since the 1970s. The idea has constantly been developed and has 
been made public in 1990 with a resolution in the municipal council for the tunnel. A first 
referendum in 1996, however, has been negative. In 2002, a second referendum voted for 
the joint project as it is executed now. 
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Figure 2: Mapofthetunnels in “Kaiserstrasse” (red) and Kriegsstrasse (green); an interactive map can be found on 
the official project homepage 

2 The Contracting Authority (Public Party) 
The Karlsruher Schieneninfrastruktur-Gesellschaft mbH (KASIG) is the principal for the 
project. The company was founded in 2003, solely for the construction of the “Kombilösung”. 
It is owned 100% by the “Karlsruher Versorgungs-, Verkehrs- und Hafen GmbH“ (KVVH), 
which is again owned 100% by the city of Karlsruhe. KVVH incorporates all of the city’s 
transportation and public utilities companies, as well as the inland port of Karlsruhe. 
Since the KASIG mbH is indirectly owned by the city of Karlsruhe, it can be assumed the 
project is driven locally with the purpose of reorganizing the traffic in the city of Karlsruhe in 
order to free the centre from congestion and to provide fast, reliable and better connected 
public transport in Karlsruhe.  

3 Sources of Financing 
As of the Municipal Transport Financing Law (GVFG), the project is funded through public 
subsidies by 80%. The remaining 20% are borne by the KASIG mbH. This, however, does 
not accurately match the latest numbers that have been made public in December, 2014 
(see Table 1). 
The financing structure is as follows: 
The 80% of public financing is divided between the Federal Government of Germany that 
provides 60% of the funding through the Municipal Transport Financing Law (GVFG), and 
the State of Baden-Württemberg that provides 20% of the funding, also through the GVFG. 
As of 2014, the subsidies by the Federal Government came to €426,7 million and the 
subsidies of the State to €142,2 million. In order to complete the project, €897,3 million are 
needed. The remaining €328,4 million are provided by the KASIG mbH. 
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Table 2: Summary of the financing structure for the “Kombilösung” 
Overall budget 897,3 million € 
Subsidies of the Federal Government  
(Germany) 

426,7 million € (48%) 

Subsidies of the State Government 
(Baden-Württemberg)  

142,2 million € (16%)           

KASIG mbH 324,4 million € (36%) 

4 Users 
Users directly benefiting from the project are the public transport users living in Karlsruhe or 
the surrounding areas, as well as residents along the main construction areas 
("Kriegsstrasse" and "Kaiserstrasse"). Residents of and visitors to Karlsruhe will benefit from 
a car and tram-freed pedestrian area in the city centre and a less dissected district around 
the "Kriegsstrasse". Thus, the infrastructure project is basically a city development project. 
Other parties that yield benefits are shopping, food and other service businesses along the 
pedestrian area "Kaiserstrasse", as well as businesses located along the newly emerging 
southward stretch of the city centre in the “Karl-Friedrich-Strasse” street. These businesses 
will profit by the upgraded and then traffic-freed pedestrian area, whereby an improved 
shopping experience for customers could be provided. 
Public transport operators will benefit from the modern infrastructure that enables a high-
quality service and fast connections. 
Overall, the city of Karlsruhe will provide a more attractive environment for residents and 
visitors alike. 

5 Key Purpose for Public Financing Model Selection 
It is assumed that a PPP model was rejected because public interest rates are 
extraordinarily low in Germany, compared to private interest rates. 

6 Project Locality and Market Geography  
The tram-train tunnel in “Kaiserstrasse” and the car tunnel in “Kriegsstrasse” are both 
located in the city centre and are built with the purpose of ensuring traffic flow in the inner 
city. Therefore, the project is classified as urban. 

7 Procurement & Contractual Structure 
Tendering 
The company commissioned for the construction works has been selected through a tender 
process, which is a standard procedure for projects similar to the “Kombilösung”. Since the 
project consists of two separate parts, there is a separate tender process for each. 
The tender process for the tram-train tunnel in “Kaiserstrasse” has started in 2009. The 
tender documents have been sent to five chosen consortia on June 19, 2009. The proposals 
had to be handed in by October 6, 2009. In the first quarter of 2010, the results had been 
published. On February 23, 2010, KASIG has announced the company with the winning bid 
and the cost for the carcass works. The company responsible for the works is Alpine Bau 
Deutschland AG.  
The construction tender in “Kriegsstrasse” was handled similarly, but started only in 2014. 
After prequalification, six associations have been approved for the tender process, to which 
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the documents had been sent on November 28, 2014. The deadline for the application was 
March 26, 2015. There is no further information available at this time (2015), since the 
tender process is not yet completed. 
 
Risk Allocation 
There is no information available on the risk management of the project. It can only be 
assumed based on the structure of the project (see Figure 3). All risks are totally public, 
since it is a public project. Commercial, financial and regulatory risks are all moderate to 
acceptable (since they do not apply to the project), therefore no risk mitigation strategies are 
needed.  
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Figure 3: Risk allocation 
 
Performance 
Since the project is not yet completed, no conclusions on the eventual performance can be 
drawn at the moment. However, the project is well underway, with no substantial delays and 
it can be expected that the project will achieve its goals. 
Nevertheless, there have been delays that have been caught up with, in the course of the 
project.  
The construction of the underground stops of the tunnel in "Kaiserstrasse" has been delayed 
up to 12 months. This was caused by a fault in resource and space planning. There have not 
been enough construction workers working at the respective sites. Additionally, the 
construction sites were designed as too small in the planning phase in 2004. Obstacles in 
the building ground were regularly found that needed to be removed and in some building 
excavations several pumpings were needed to ensure tightness, which all caused unplanned 
work stops. 
The insolvency of the main construction company, Alpine Bau Deutschland AG in 2013 was 
also highly discussed. However, the city claims that this has caused a delay of only two 
days. 
Despite the above, with the closure of the street “Kaiserstrasse” between the stops 
“Kronenplatz” and “Marktplatz” in 2013, 15 months of building time have been regained. 
Therefore, the project is now said to be more or less within schedule. 
There has been a substantial cost increase of around 50% due to the increase in costs for 
the construction works and administration. The increase in construction costs resulted from 
additional or modified services, as well as additional amounts in the range of civil 
engineering works and increased demands on quality assurance. Moreover, the construction 
of interim arrangements for tram, road and pedestrian traffic were required and new sewage 
pipes had to be installed. The site clearing, in particular the investigation and disposal of 
ammunition and dud bombs left over in the building ground after the Second World War, 
added more unforeseen costs. The additional budget for administrative matters can be 
broken down into project controlling, construction supervision and site management, as well 
as costs for experts and testing engineers for geotechnics and tunnel construction and legal 
matters. 
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8 Project Outcomes 
The project is still under construction; therefore, no statements regarding project outcomes 
can be made. 
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Project Overview 
Project Title: Warsaw's Metro II-nd line - first stage: central part, Poland 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public 
Contract duration: 2009-2015 
Budget: PLN 4,117 M (about € 980M) 
TIRI 
Rating 
(2015):  

Cost to 
Completion 

Time to 
Completion 

Actual vs Forecasted 
Traffic 

Actual vs Forecasted 
Revenue 

C+ C+ C+ C+ 
Project Time Line: 
2005: Decision about investment and localisation (1)2007: Open competition for architect conception 
(2)2008: Competitive dialogue for design and construction -cancelled (too high prices offered) 
2009: New tender for construction works - winning offer consortium: Gülermak (Turkey), Astaldi (Italy) 
and Polish company PBDiM (3) 
2009-2014: Design and construction works 
September 2014-February 2015: Commissioning, start-up  
Other important dates for the project: 
March 8, 2015: Inauguration 

 

 
Figure 1: Art in public area – project of metro station names by Wojciech Fangor, Poland 
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1 Introduction 
On the 8th of March 2015, the first passengers of the second line of Warsaw Metro were 
serviced. It is an important development of public transport infrastructure, connecting two 
parts of the capital city lying on the two banks of the Vistula River. 
It is a central part of a much wider transport project, connecting the downtown with suburbs, 
and realising fast transport on the direction East-West and changes to metro line I, as well 
as to overland trains. Most passengers use the convenient interchange to the suburban train 
at the last station "Dworzec Wileński". Traffic plans forecasted about 100.000 passengers 
per day, however, the first day, the second metro line handled 233.000 passengers, and 
110-130.000 passengers during its first days of operation  
 

 
 

Figure2: Plan of II metro line (red line) 
Source: Metro Warszawskie Sp. z o.o. 

Figure 3: Existing central part of II metro line (red line) and 
planned parts (dotted line) 

Source: Wikimedia Commons (CC BY-SA 3.0) 
 
The constructed central section includes seven (7) stations: 
Rondo Daszyńskiego 

 
Rondo ONZ 
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Świętokrzyska 

 
Nowy Świat – Uniwersytet 

 
Centrum Nauki Kopernik 

 
Stadion Narodowy 

 
Dworzec Wileński 

 
Source: Wikipedia 
 
The project entailed 6,1 km of tunnels (2 tunnels – Northern and Southern, connecting all the 
stations and the tunnel under Vistula River), 6 ventilation shafts and holding tracks at 
stations Rondo Daszyńskiego and Dworzec Wileński – allowing for the future extension of 
the II metro line in the direction of Targówek or Bemowo, and at Stadion Narodowy station – 
allowing the execution in the direction of Gocław. 
The next stage of the development of the second metro line will be realised between 2016 
and 2019, and will include new tunnels and 6 stations (3 on each side / end). 
The tunnel construction was executed by using the world’s latest technology, i.e. the drilling 
method that uses special circular cutting machines TBM EPB (Tunnel Boring Machine – 
Earth Pressure Balance). The construction of the stations was executed by the top-down 
method. 
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2 The Contracting Authority (Public Party) 
The contracting authority was the Capital City of Warsaw, represented by the Zarząd 
Transportu Miejskiego (Municipal Transportation Authority), on behalf of Metro Warszawskie 
Sp. z o.o. (the city's metro operating company). Such a structure (the order on behalf of 
urban transport operator, charging for rides) allowed for fully recovering VAT. 

3 Sources of Financing 
The project is an example of realising key investments with the use of EU funds. It was co-
financed by funding from the Cohesion Fund within the framework of Priority VII 
“Environment-friendly Transport”, Actions 7.3 “Urban Transport in Metropolitan Areas” of the 
Operational Program “Infrastructure and Environment”. The budget was funded as follows:  

• Capital City of Warsaw (53%): PLN 3.150.000M (about € 750 M) 

• Cohesion Fund (47%): PLN 2.770.000M (about € 660 M) 

4 Users 
The new line provides an efficient connection between the parts of the city lying on both 
sides of the River Vistula. In addition, most people use the convenient interchange to the 
suburban train at the last station "Dworzec Wileński" (the highest passenger traffic is noticed 
at this station). Traffic plans forecasted about 100.000 passengers per day, although the first 
day the line handled 233.000 passengers, and 110-130.000 passengers were served during 
the first days of operation. 
Four new metro stations service the downtown and Wola - city areas, with modern, fast 
growing office space.  
The main external stakeholders have been passengers, inhabitants of Warsaw and residents 
of the areas to the East of Warsaw, served by suburban trains from the station “Warszawa 
Wileńska” (about 100 regional trains daily). As Warsaw's Metro is an important investment 
for the city and passengers have long waited for this project, it has generally received great 
support.  

5 Key Purpose for Public Financing Model Selection  
The City of Warsaw, the Zarząd Transportu Miejskiego (Municipal Transportation Authority), 
and the Metro Warszawskie Sp. z o.o exploited the opportunity of the Cohesion Fund 
offering 47% of the total budget. 

6 Project Timing 
Initial work on the construction of the metro in Warsaw began before World War II. However, 
the great crisis of the 30s stopped all works. The division dealing with the metro issues was 
liquidated. 
The second attempt took place in the 50s, in the days of socialism. They started the 
construction of the so-called deep underground, which was to be built 20-50 meters below 
ground level. Due to political and military reasons, the tunnel was to pass deep under the 
Vistula River and be adapted to any movement of heavy rail cars on tracks of underground. 
A deep Metro was also to serve as a shelter, like London's, as well as Moscow’s 
underground during World War II. 
The construction began in 1951. However, because of geological difficulties (including 
quicksand) and increasing costs in 1953 it was limited to the construction of the experimental 
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section. After the failure of the construction of a deep underground metro, censorship over a 
long period of time (up to the 80s) delineated with any publications that mentioned the metro 
issue in Warsaw.  
The first metro line in Warsaw was built between 1982 and 2008. The implementation of the 
central section of the second metro line fortunately progressed much faster. 

7 Project Locality and Market Geography  
The new line is located under the downtown of Warsaw. It crosses the North-South first line 
of Warsaw's metro and connects the two banks of Vistula River. Underground construction 
was the reason for the development of a district office at the end of the new line, at the Wola 
district. Several new investment projects emerged, inter alia “Warsaw Spire” with a 220 
meter high tower (100.000 sqm, new side of UE agenda FRONTEX), “Mennica Legacy 
Tower” (65.000 sqm), “Generation Park” (80.000 sqm office and 25.000 sqm retail and 
service) and others. 

8 Procurement & Contractual Structure 
Tendering 
Tendering was based on procurement law regulations. 
The first step was to hold, in 2007, an open competition for architect concept (4). One of the 
concepts that led to the selection of the winner was to involve the metro’s public space in the 
promotion of art. In one of the stations, the walls are made of LCD panels, allowing the 
display of images. All segment’s station names are made according to the project design by 
Wojciech Fangor and occupy a considerable part of the surface of the walls on the platforms.  
The next step in year 2008 was a competitive dialogue for design and construction. The city 
authorities wanted to build the new metro line, linking the city centre inter alia with the 
national stadium before the championship EURO 2012.  
Bidders, hoping for pressure from the public opinion side to realise the investment, proposed 
very high prices that were not approved by the city. 

 
Figure 4: National Stadium in Warsaw, serviced by “Stadion Narodowy” metro station 

Source: © 2009-2015 STADION NARODOWY W WARSZAWIE 
 
The following 5 offers (5) were submitted: 
Consortium 1: 

• CHINA OVERSEAS ENGINEERING GROUP CO. LTD Beijing, China – Leader 
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• SHANGHAI CONSTRUCTION (GROUP) GENERAL CO., China 
• China Railway Tunnel Group Co., Ltd, China 
• DECOMA - a limited liability company with its registered office in Warsaw, Poland 

Offered price:  
• with VAT: 4.498.000.000,- zł. 
• without VAT:3.686.885.245,- zł. 

Consortium 2: 
• ALPINE BAU GmbHAlte Bundesstraβe 10, 5071 Wals bei Salzburg, Austria – 

Leader; 
• FCC CONSTRUCCIÓN, SACalle Balmes No. 36, 08007 Barcelona, Spain; 
• PBG S.A. Poland; 
• HYDROBUDOWA POLSKA S.A., Poland; 
• Przedsiębiorstwo Robót Górniczych„Metro” Sp. z o.o., Poland 
• Stump – HYDROBUDOWA Sp. z o.o., Poland 

Offered price  
• with VAT: 5.618.832.000,-zł. 
• without VAT: 4.605.600.000,-zł. 

Consortium 3: 
• ASTALDI S.p. A., Italy - Leader;  
• GULERMAK Agir Sanayi Insaat e Taahhut A.S. Turkey;  
• Construction Company for Roads and Bridges, based in Minsk Mazowiecki, Poland 

Offered price  
• with VAT: 4.117.500.000,-zł. 
• without VAT: 3.375.000.000,-zł. 

Consortium 4: 
• Mostostal Warszawa S.A., Poland - Leader, 
• ACCIONA INFRAESTRUCTURAS S.A., Spain;  
• STRABAG Sp. z o.o., Poland 
• STRABAG AG, Germany; 
• DYWIDAG International GmbH, Germany;  
• DYWIDAG Bau GmbH, Germany 
• Mine Construction Company PeBeKa SA, Poland 

Offered price  
• with VAT: 4.974.999.999,44 zł. 
• without VAT: VAT: 4.077.868.852,-zł. 

Consortium 5: 
• DRAGADOS S.A., Spain - Leader;  
• Przedsiębiorstwo Robót Inżynieryjnych POL – AQUA S.A., Poland;  
• TRAKCJA POLSKA – PKRE S.A., Poland  
• VIAS Y CONSTRUCCIONES S.A., Spain 
• TECSA EMPRESA CONSTRUCTORA S.A., Spain 

Offered price  
• with VAT: 6.109.760.000,- zł. 
• without VAT: 5.008.000.000,-zł. 

The process was cancelled. 
In October 2008, without the pressure to finish the metro line before the championship 
EURO 2012, a new tender for construction works (6) was announced. The winning offer was 
by the consortium Gülermak (Turkey), Astaldi (Italy) and the Polish company PBDiM. The 
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offer was €350M cheaper than the one the same consortium submitted in the competitive 
dialogue. 
Contract Structure 
The subject of the contract was “Design and Construction of II metro line from station Rondo 
Daszyńskiego to station Dworzec Wileński”. 
The central section of metro line II was executed by AGP Metro Polska S.C. consisting of 3 
companies: 

• Italian – Astaldi S.p.A. – As the leader 

• Turkish – GÜLERMAK Ağir Sanayi İnşaat ve Taahhüt A.Ş. 

• Polish – PBDiM – Przedsiębiorstwo Budowy Dróg i Mostów Sp. z o.o.  
The appointment of AGP Metro Polska S.C. SPV was an innovative form of executing the 
investment. Due to the latter, works on various sections are not divided between separate 
companies. The combination of the best specialists from three companies that form task 
forces allows for taking full advantage of their knowledge and experience. This form of 
cooperation ensures consistent quality of work along the entire section of the second metro 
line. 
Risk Allocation 
The risk of design and construction was passed on mainly to the contractor who had a 
dominant influence on the selection of technology and materials. 
Costs of maintenance and exploitation are on the public side, similarly to revenue, funding 
and regulations risks. 
Force majeure was partially included in the contract - e.g. the contract provides for 
indexation of the contract value in case of severe conditions. Other Force majeure risks, 
which actually eventuated were: more than 600 unexploded bombs from World War II and 
groundwater flooding the construction of the metro station "Centrum Nauki Kopernik". 
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Figure 5: Risk allocation 
 
Performance 
The contract for the design and construction of the central section of the second metro line in 
Warsaw was signed on October the 28th, 2009. Its original shape provided for project 
completion in the fourth quarter of 2013. However, given the construction difficulties and 
construction downtime term, it was postponed until 30 September 2014. 
Works were delayed, among others, due to the flooding of the station “Centrum Nauki 
Kopernik” (Copernicus Science Centre) construction site. In August 2012, builders 
encountered the watercourse during work on the construction. The area was flooded, 
stations were closed, the car tunnel over the metro station was also closed and repair works 
lasted almost a year, until June 2013. 
In May the 7th 2013, the AGP Metro Poland S.C. and the Capital City of Warsaw entered into 
an agreement under which the completion date was moved forward. 
The change of the date of completion of the contract was due to causes independent of the 
Contractor and Investor, resulting in up to 337 days of delay relative to the original schedule 
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- days required for the additional works resulting from the need to rebuild and move 
underground installations not mapped, suspension of construction work due to the discovery 
of unexploded bomb from WWII, archaeological artefacts, as well as adverse weather 
conditions (7).  
The project opened to passengers on the 8th of March 2015. However, complaints about 
wrong information at stations of the II line have been made since the opening day of the 
Metro. Most complaints concern poor information of the connector interchange between I 
and II lines at Świętokrzyska station. Passengers also complain about lack of proper 
information about transfers to the “Stadion Narodowy” station. Others add that there are too 
many additional signs, e.g. banning smoking or skating, but there is lack of clear marking 
showing the shortest route to the platform (8). 
The opening of the new line results also in new bus and tram services, the return of many 
lines to old routes as before construction time, but also the shortening of a number of them. 
Changes in the communication system include many of the comments made by inhabitants 
of Warsaw during the public consultation (9). 

9 Project Outcomes 
1. Ease and speed of transport. 
2. Development of Wola and Prague districts - new investments in previously neglected 

neighbourhoods and increase of property values. 
3. Metro construction led to an interest of developers for districts that did not attract 

investment before. An example is the district "Wola", where a few hundred thousand 
sqm of office and retail space are currently being built. According to calculations of 
HomeBroker company, direct location on the metro line increases housing values by 
20%. 

4. The metro is widely considered to be an environmentally friendly mode of transport. 
As a mean of public transport with high capacity, it handles considerable traffic flows 
and thus can reduce flows on land connections. This is particularly relevant in 
Warsaw, where the primary mean of public transport is bus. Furthermore, the new 
line speeds up connections between parts of the city lying on both banks of the 
Vistula River. 
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Project Overview 
Project Title: Deurganckdock Lock, Belgium 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public-Private Partnership (PPP) 
Contract duration: 20 Years (including Design & Construction) 
Budget: 311,6 million Euro 
(This budget includes only the construction costs of the Lock.) 
Project Time Line 
1Q 2010: Approval of construction and environmental permits 
25 February 2011: Creation of NV Vlaamse Havens  
4 July 2011: Creation of NV Deurganckdoksluis 
24 November 2011: Start of construction 
March 2016: Scheduled end of works 
(Van Nieuwenhuysen & Vanelslander, 2013) 

 

 
Figure 1: Graphical representation of the new Deurganckdock lock, Belgium 
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1 Introduction 
The development of the Left Bank of the port of Antwerp dates back to the 1970s and started 
from the Waasland channel with the construction of the north and south docks. In the original 
plans, the development of Waasland Port towards the Scheldt on the sea side was 
scheduled via the Baalhoek channel and the related Baalhoek lock. The Kallo Lock would 
thereby function only as a transit lock. The sea side access was never achieved, and the 
Kallo Lock, operational since 1983, provides the only access to the Waasland port. In 1998-
1999, when the choice was made to develop the Deurganckdok, it was decided to erase the 
reservation area for the Baalhoek Channel from the regional development plan (Van 
Nieuwenhuysen, &Vanelslander, 2013). 
The Kallo Lock is heavily occupied: 8.800 movements (123m tonnes) per year. Waiting times 
amount to 3,5 hours. The Kallo Lock is 50% busier than the Berendrecht Lock, one of the 
most important locks in the Port of Antwerp. This is due to increasing sea traffic and an 
increased use of the lock by inland navigation. Dimension-wise (360m x 50m x 12,58m), the 
lock was never meant to function as access lock from the sea side. Regular maintenance 
increases as the lock gets older, and structural maintenance is also needed. Moreover, there 
is always the chance of a collision at the lock blocking the entire Waasland port. In addition, 
the city centre of Kallo is near the lock, whereas an alternative access lock would be further 
away from residential areas (Van Nieuwenhuysen, &Vanelslander, 2013).  
With the new Deurganckdock lock, the Flemish government and Antwerp Municipal Port 
Authority (AMPA) want to ensure better access to the docks. A lock allows ships to sail from 
the Scheldt with the tide into the port docks, where the water level is always high. The new 
lock is the second one in Waasland port. The new lock will be bigger than the current Kallo 
Lock and hence will allow the Waasland port’s potential to be used to the maximum. Also, 
the new lock will not only be longer than the Kallo Lock, but also deeper (Van 
Nieuwenhuysen, & Vanelslander, 2013). 
Because of the growth of activities of Waasland port – including frequently used RoRo 
terminals as well as a new tank terminal – the Kallo Lock is hitting capacity constraints. 
Shipping companies and shipping agents have been warning for several years that current 
waiting times have reached the limits of what is acceptable.  A second lock on the Scheldt 
Left Bank offers the port of Antwerp operational reliability when the Kallo Lock is not 
accessible for shipping. During maintenance or repair works, ships can sail in and out of the 
Waasland Port using the second lock (Van Nieuwenhuysen, & Vanelslander, 2013). 

2 The Contracting Authority (Public Party)  
The construction of the Deurganckdock lock is one of the key projects of the Flemish 
government and one of the goals of Pact 2020, the future development plan for Flanders. On 
the 5th of June 2009, the “Royal Decree of 8 May 2009” was published in the Belgian Law 
Gazette. This approved the creation of the new private law independent agency NV Vlaamse 
Havens and modified the decree of 2 March 1999 concerning seaports policy and 
management. NV Vlaamse Havens is responsible for co-ordinating and implementing the 
extension of maritime access routes to the port areas of Antwerp, Bruges-Zeebruges and 
Ghent. It has subsidiary companies in each port entrusted with the construction and 
financing of new sea locks, which are subsequently handed over to the port authorities (Van 
Nieuwenhuysen & Vanelslander, 2013). 
NV Vlaamse Havens has as one of its subsidiary companies NV Deurganckdoksluis. 
Antwerp Municipal Port Authority (AMPA) holds the majority stake in NV Deurganckdoksluis 
(74%), and NV Vlaamse Havens the remaining 26% (Van Nieuwenhuysen & Vanelslander, 
2013). 
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3 The Concessioner (Private Party) 
NV Deurganckdoksluis will build and finance the second lock in the Waasland Port and grant 
it via a concession agreement for 20 years to AMPA. The latter will be responsible for 
exploiting and maintaining the new sea lock. The contract for the construction of the lock 
was awarded to the temporary commercial entity Waasland Lock, consisting of Jan De Nul 
NV, CEI De Meyer NV, Betonac NV, Herbosch-Kiere NV, Antwerpse Bouwwerken NV. 
There were also several subcontractors, but the main one is the "ZPMC", a Chinese 
company that constructs container cranes, bridges, etc.  

4 Sources of financing 
On the 14th of September 2011, loans were agreed with EIB (EUR 160,5 M) and KBC (EUR 
81,16 M). The remaining capital is to be provided by AMPA (EUR 61,5 M capital subsidy) 
and the Flemish Government (Van Nieuwenhuysen & Vanelslander, 2013). 

5 Users 
The direct lock users are shipping companies and goods handlers in the docks behind the 
lock. In other words, the type of users of the lock is only cargo/freight. Other 
stakeholders/indirect users are consumers, employees, local residents, AMPA 
(supplementary port dues income), Port authorities of other Flemish seaports (competition), 
the Flemish government, and the Federal government (via the income taxes on employees) 
(Van Nieuwenhuysen, & Vanelslander, 2013). 

6 Key Purpose for PPP Model Selection 
Construction and financing by NV Vlaamse Havens and its subsidiary NV 
Deurganckdoksluis has brought the following advantages and opportunities as compared to 
traditional funding by the Flemish Government: 

• extended payments, untaxed on value added; 

• avoidance of need to consolidate investment costs in the Flemish Region accounts; 

• limitation of risks (demand risk, construction risk, availability risk, including 
supplementary expenses linked to lock construction). 

Moreover, through the creation of NV Deurganckdoksluis, all expenses and revenues related 
to the lock construction are separated out. This legal entity is responsible in a transparent 
way for optimising the extension of maritime access to the port areas, which offers the best 
guarantees for the coordination of the project and its quick execution. At the request of 
AMPA, the scenario of lock construction and funding by the port authority itself was also 
investigated (Van Nieuwenhuysen & Vanelslander, 2013). 
The current model and the alternative of delegated construction management were 
compared, and trade-offs identified between their advantages and disadvantages. In both 
scenarios, AMPA bears all the risks. However, construction and financing via NV Vlaamse 
Havens and its subsidiary NV Deurganckdoksluis delivered the following advantages 
compared with execution by the port authority: 

• alignment with the philosophy of the Port Decree by placing important aspects of the 
port policy, such as building infrastructure at the level of the Flemish Region; 

• better guarantees of equal operational conditions for Flemish ports; 

• more transparency in terms of the financing of port infrastructure (Van 
Nieuwenhuysen & Vanelslander, 2013). 



189 
 

Therefore, the Contracting Authority chose a PPP project delivery solution aiming mostly at 
financing (mostly finance-based approach) (Adam, 2015 & Van Garsse, 2015).  
Another reason for the PPP choice is that the EU decided to allot Flanders more than 16 
million EUR of co-financing for five water-related projects in the framework of TEN-T. This 
project now received 5 million EUR for the ground and concrete works (2012-2014). 

7 Project Timing  
Notwithstanding the negative impact of the economic crisis, the creation of the NV Vlaamse 
Havens was approved by Royal Decree on the 8th of May 2009.The construction and 
environmental permit was received in February/March 2010 (Van  Nieuwenhuysen & 
Vanelslander, 2013). 
The tender call started in September 2010 and was completed in March 2011. NV Vlaamse 
Havens was created on the 25th of February 2011. Approximately four months later, NV 
Deurganckdoksluis was created, on July the 4th, 2011.  
The contract was approved/signed on 14th of September 2011, and on 24th of October 2011, 
the building works of the lock started. The works are scheduled to be completed in March 
2016. 
The GDP per capita, the income per capita and the unemployment rate of the region of 
Antwerp during the time of data collection (March-April 2015) were higher than the 
expectations at project award (Eurostat, 2015b). 

8 Project Locality and Market Geography  
The lock is located in Waasland port on the Left Bank of the port of Antwerp, in the 
Municipality of Beveren. The closest housing is at Kieldrecht, at a distance of about 2.000m 
from the building site. The residential area of Verrebroek is located to the southwest, while to 
the southeast, the area of Kallo, at respective distances of 4.000 and 3.000m (outer-urban 
project locality) (Van Nieuwenhuysen & Vanelslander, 2013). In this region, the population 
density at the time of data collection (2012) was higher than the density at project award 
time (2011). Also, the level of industrialization and economic activities during the time of data 
collection were higher than at the time of project award. No specific production activities, 
which were not foreseen when the project was planned, started in the region though 
(Eurostat, 2015a). 

9 Procurement & Contractual Structure 

Tendering 
Various tender calls for construction work appeared in the Belgian Procurement Bulletin 
between 6 September 2010 and 13 March 2012. Six applications for the main works were 
submitted on the 2nd of February 2011, with the contract awarded to THV Waaslandsluis. 
Financing was negotiated separately with EIB and KBC (Van Nieuwenhuysen & 
Vanelslander, 2013). 
An open call took place, which means that everybody could submit individual bids and since 
the only selection criterion was the price, the cheapest bid would “win”. There were no 
negotiations, meaning that there was only one stage and the number of bidders in that single 
stage was six. The time from the initial Call until the signing of the contract was 
approximately one year (Adam, 2015). 
Contract Structure 
The annual concession fee to be paid to NV Deurganckdoksluis by AMPA will only be 
determined after construction has been completed, and will be based on the effective 
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building and financing cost. The construction cost risk is therefore borne by AMPA (Van 
Nieuwenhuysen & Vanelslander, 2013). 
A subsidy agreement was drafted between AMPA and the Flemish Region, whereby the 
latter will allot an annual subsidy to AMPA during the 20-year concession period. Bank 
funding will be guaranteed for 51% by AMPA and 49% by the Flemish Region (Van 
Nieuwenhuysen & Vanelslander, 2013). 
Investigation of AMPA’s annual accounts for recent years shows that at least half of the cost 
will be covered by revenues from sales (the so-called 50% criterion). As a consequence, 
AMPA is considered to be a market entity, and is classified in the sector of non-financial 
enterprises in the hands of the government (Van Nieuwenhuysen & Vanelslander, 2013). 
On the one hand, the private partner finances (banks financing) and builds the lock 
(“Finance and construct” type of contract). On the other, the public partner designs, finances 
(partially) and will also operate/manage and maintain the lock (“Design, Finance, 
Operate/Manage & Maintain” type of contract). There were no renegotiation clauses in the 
contract (Adam, 2015). 
Risk Allocation 
Risks linked to the construction, maintenance and exploitation of the lock are allocated as 
depicted in Figure 2. Funders (EIB and KBC) get a guarantee for the outstanding amount of 
their loans. AMPA will take care of the exploitation and maintenance of the new sea lock and 
bears the risks (Van Nieuwenhuysen & Vanelslander, 2013). The construction cost risk is 
also borne by AMPA. The rest of the risks such as revenue, financial and force majeure risk 
are also totally or mostly public. The only risk that is divided almost equally among the 
private and public partner is the regulatory risk because it depends on the type of regulation 
that will be imposed (Adam, 2015 and Van Garsse, 2015).  
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Figure 2: Risk allocation 
 
Performance 
The Flemish Region gives the AMPA a subsidy of 18 million EUR based on the use of the 
lock, linked to conditions related to the availability of the lock and the handling time (Van 
Nieuwenhuysen & Vanelslander, 2013). 
The subsidy is conditional on two performance indicators: 

• Availability of the lock for at least 95% of the time on an annual basis and 96,5% on a 
five-year basis (Van Nieuwenhuysen & Vanelslander, 2013); 

• A handling time of no more than 8 minutes longer than the reference handling time. 
Apart from the above two performance indicators (availability and handling time), which are 
explicitly stated in the contract, “quality and construction standards” were also mentioned. 
More specifically, the construction period is limited to 53 months. There was no delay in the 
beginning of the works following award. The project is expected to become operational in 
March 2016 (Adam, 2015).  
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10 Project Outcomes 
Even if it is too early to discuss project outcomes, since the lock is not operational yet, based 
on the Social Cost Benefit Analysis (SCBA), the general level of the project’s perceived 
success is high. More specifically, according to the SCBA, the following effects are 
expected: 

Direct effects: 
• Avoided waiting time cost – ships  

• Avoided waiting time cost – goods  

• Avoided indirect3 waiting time cost  

• Shorter sailing distance 

• Benefits of new container traffic 

• Avoided risk of lock closure (Kallo lock)  

• Port dues 
Network effects of hinterland traffic 
Indirect effects 

• Building and exploiting infrastructure 

• Handling activities 
External costs of hinterland transport 

• Air quality 

• Climate 

• Accidents 

• Noise 
Uncertainty and risks: 

• Lower growth scenario 

• No pure container traffic behind lock – shipping companies’ preference for terminals 
that are directly accessible 

• Stronger growth of the average call size 

• Lower avoided hinterland distance from an international point of view 

• Shifting to Flemish seaports – the larger the share, the smaller the net benefits to 
Flanders and Belgium 

• Maximum, operational capacity occupation of the Kallo lock and second lock 
Source: Departement Mobiliteit en Openbare Werken (2008-2009) 

 
The above-mentioned benefits are considered as the “Critical Success Factors” of the 
project that are expected to contribute in making the Deurganckdock Lock project a 
successful case. Apart from these, another important success factor is the strong project risk 

                                                      
3 For more information regarding the indirect waiting time cost, please see the following source: The Flemish 
Administration, Department of Mobility and public Works (2008).   
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management. Moreover, it is important to note that the success of the project depends also 
on the economic growth of the activities in the area behind the lock (Adam, 2015). 
A critical failure factor for this project could be the constructions works. This means that if a 
particular construction work goes wrong, then serious delays could happen. This is the 
reason why experts are needed. Last but not least, there were no acceptability issues raised 
during the design and construction of the lock. This is particularly important to  the project’s 
success, in order to avoid political risk in the long-term (Adam, 2015). 
Project’s outcomes and success are going to be also measured through the main project 
purpose for the Contracting Authority. This means that if the main project purpose is 
reducing the travel time and this goal is achieved, then positive project outcomes could be 
considered. There are many reasons for constructing the Deurganckdock Lock: 1) to 
improve accessibility to the port, 2) to achieve easy flow of traffic, 3) to enhance reliability, 4) 
to suitably respond to the increased dimensions of modern ships, 5) to relieve congestion 
and 6) to reduce travel time. But the main reason for implementing the project is helping to 
“unlock” the full economic potential of the area behind the lock. 
Since the project is not yet operational, only the ex-ante forecasted economic, social and 
environmental impacts can be considered. 
Economic Impact 
Some of the economic impacts that the project is expected to bring are the following: 1) the 
increase of revenue from mooring rights, 2) traffic growth, 3) docks and terrains behind the 
Kallo Lock will be utilised to their full capacity, 4) employment and surplus value of port-
specific activities generated by traffic that, in the zero alternative (the situation without a 
second maritime access), would have migrated to other ports (Departement Mobiliteit en 
Openbare Werken., 2008-2009).  
Social Impact 
The above last impact of “increased employment” could be considered also a social impact, 
because it affects the social fabric of the community and the well-being of individuals. 
Another social impact could be the environmental costs that will be avoided because the 
transportation distances towards the hinterland would decrease from the construction of the 
lock (less pollution and accidents). Nevertheless, other ones will be created because of the 
construction of the lock, but in general, based on the SCBA carried out in 2008, social 
profitability is forecasted (Departement Mobiliteit en Openbare Werken, 2008).  
Environmental Impact 
These social impacts could be also considered as environmental impacts. According to the 
SCBA completed in 2008, there will be certain changes with regard to environmental costs 
(climate, noise, air quality). Also, there will be some environmental effects of the second 
maritime access itself (the area required, the impact on the terrain, disturbance of natural 
habitats).  
The Environmental Impact Assessment (EIA) for installing a second lock in Waasland Port 
was declared in May 2009 as satisfying the conditions laid down. The report shows that the 
project does have a few unwelcome implications, but is acceptable for human beings, nature 
and the environment if a number of mitigating and environmental compensatory measures 
are taken, as listed in the EIA. Any mitigating measures will be applied before the 
construction starts in 2011 (Departement Mobiliteit en Openbare Werken, 2008).  
According to the EIA, one of the unwelcome implications of the lock construction and 
operation process is the disappearance of a gull breeding ground and a limited area of the 
natterjack toad's habitat. Both the colony of Mediterranean gulls living in the area covered by 
the project and the natterjack toads are protected in the tidal marshes and polders of the 
Lower Scheldt pursuant to the European Birds Directive. A new habitat with ponds and sand 
dunes is being created for the natterjack toad in the Steenland polder (Departement 
Mobiliteit en Openbare Werken, 2008).  
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Finally, the EIA covers a so-called water assessment. When the second lock is being built, 
the ground and surface water and the bottom sediments are carefully monitored so any 
adverse impact on the water system can be avoided, kept to an acceptable level, remedied 
or compensated for (Departement Mobiliteit en Openbare Werken, 2008).  
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Project Overview 
Project Title: OW-plan Oostende-Integrated Coastal and Maritime Plan for Oostende, Belgium 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public 
Contract duration: approximately 9 years (breakwaters’ contract duration) 
Budget: 69.931.156,66 million EUR (This budget includes only Construction Costs of the 
breakwaters.)  
Project Time Line 
May 2007 – 2015: Contract duration of the breakwaters   
22 June 2007: Approval of environmental plan 
June 2007: Environmental Impact Report drafted 
14 December 2007: Act-taking Flemish Government 
27 January 2010: 27 January 2010 
26 April 2010: Start of construction of western port dam and deepening of the sailing track 
June 2010: Ships can sail via the new access route 
2012: Two breakwaters-dams completed (by DEME) 
End 2013: Planned beach nourishments completed 
September 2013- 
November 2014: 

Construction of the walking parts of the breakwaters 
 

 

 
Figure 1: OW-plan Oostende-Integrated Coastal and Maritime Plan for Oostende, Belgium 
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1 Introduction 
The works for an improved port approach are part of the Public Works Plan which is 
threefold: (1) Coastal defence: protecting the centre of Ostend against floods; (2) Enable all 
types of vessels to enter Ostend port- improve access to the harbour; (3) Tackle port 
infrastructural works in a unified way (Mobiliteit en Openbare Werken and Maritieme 
Dienstverlening en Kust, 2014). 
The need for an improved harbour access resulted in the design of two new breakwaters in 
Ostend (Verhaeghe, 2010). Ostend is situated in the middle of the Belgian coastline. 
Although for many centuries, Ostend was one of the most important ports at the Southern 
North Sea, today, it has a relatively small port. In order to make the port accessible for ships 
with a length up to 200m, important modification works on the port access were necessary. 
Studies have led to a new design of the port access, in which the old (curved) access 
defined by two wooden piers, is replaced by a new access channel perpendicular to the 
coast line together with the construction of two breakwaters (Gysens et al., 2010). 
For tackling the sea protection, the city of Ostend will build a growth beach. In front of the 
seaboard, a big beach is being made.  During storms, the waves are broken at this beach 
instead of hitting the seaboard at full force. With this, the protection level of Ostend is 
increased up to a 100-year storm (until level +7m at the foot of the seaboard). The ultimate 
goal is to protect the city against a heavy storm with a return period of 1000 years. When 
protecting against this event, a maximum between 0 and 1 litres of sea water per second 
and per m of seaboard can flow into the city (Deme, 2014). 
Although the project is threefold, this analysis focuses mostly on the construction of the two 
breakwaters.  

2 The Contracting Authority (Public Party)  
The Agency for Maritime and Coastal Services of the Flemish Government and the City of 
Oostende compose the contracting authority.  

3 Sources of Financing 
This is a purely public infrastructure project, which means that 100% of financing comes 
from the Public. The Flemish government invested 69.931.156,66 million EUR  for the 
construction of the two breakwaters without expecting any direct revenues to recover the 
investment (Goemaere, 2015).  

4 Users 
The direct users of this infrastructure are the companies that will be able to port larger 
transport ships. In addition, considering that the protection of the centre of Ostend against 
floods is also taken into account, then direct users are also the inhabitants and retailers of 
the Ostend city centre, who will be protected against the floods. 
Other stakeholders/indirect users are: 1) the Flemish Government, 2) companies trading with 
Ostend, 3) employees of the port of Ostend and 4) companies in Ostend centre (mix type of 
users: companies and freight).  
During the elaboration of the Master Plan, particular attention was given to communication 
and stakeholder participation (including questionnaire, presentations, brochures, newsletter, 
etc.). Stakeholders’ consultation was in particular carried out by means of a steering 
committee and an advisory board. The steering committee consisted of representatives of 
different governments and administrations at provincial, Flemish and Belgian level. The 
advisory board consisted of direct and local stakeholders, such as representatives of: the 
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coastal communities and towns, nature organisations, yacht clubs, beach clubs and the local 
economy including HORECA (hotel, restaurant and catering). The same consultation bodies 
were also involved during the implementation phase of the Master Plan measures (Pauwels, 
2014). 

5 Project Timing  
The contract for the construction of the breakwaters was signed and awarded in May 2007. 
One month later, the environmental plan was approved. In 2012, the two breakwaters/dams 
were completed by DEME and from September 2013 until November 2014, the walking parts 
of the breakwaters were constructed.  
The GDP per capita, income per capita and the unemployment rate of the region during the 
time of data collection (2011, 2013& 2014) was in line with the expectations at project award 
(2007) (Eurostat, 2015b). 

6 Project Locality and Market Geography  
The locality of the project is interurban (Goemaere, 2015). The infrastructure investments 
concern the city of Ostend, the beach and the port that are within the city itself. 
In the region (West-Flanders) where the breakwaters are located, the population density at 
the time of data collection (2013) was higher than the density at project award time (2007) 
(Eurostat, 2015a).  The level of industrialization and of economic activities during the time of 
data collection was higher than the level of industrialization at the time of project award. 
Specific production activities, such as energy-windmills, which were not foreseen when the 
project was planned, started in the region (Goemaere, 2015).  

7 Procurement & Contractual Structure 
Tendering 
A “traditional” procurement contract known as “bid build” was used. On the one hand, the 
contract for building/constructing the breakwaters was awarded to DEME. On the other 
hand, the Public Authority was in charge of the maintenance and operation of the 
breakwaters. The project is 100% financed by the Public authority (Flemish Government). It 
is not only the construction of the breakwaters that is financed by public funds, but also the 
maintenance and operation. Contractors were invited to submit tenders/bids for the 
construction of the project. An open call took place. A pre-selection took place based on an 
‘Open Call” and at the 1st stage there were three candidates/bidders and five bidders in the 
negotiations (Goemaere, 2015). 
Contract Structure 
The type of contract used for the construction of the breakwaters, or at least the type of the 
“biggest” contract was a “unit cost contract”. The duration of this contract was 36 months and 
the value was 80 million euro (Goemaere, 2015).  
Risk Allocation 
Risks linked to the construction, maintenance and exploitation of the breakwaters and also 
revenue, financial, regulatory and force majeure risks are allocated as depicted in Figure 2. 
Based on the latter, all risks (design, maintenance, exploitation, financial, regulatory & force 
majeure) apart from the construction one are totally public. Only the construction risk was 
born by the private sector/contractor (Goemaere, 2015). 
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Figure 2: Risk allocation 

Performance 
No performance indicators were explicitly stated in the contract. In order to measure the 
performance of the project, the following indicators are examined: reliability, availability, 
maintainability, safety, security and user satisfaction. Reliability and availability were 
improved fully in line with expectations or even more, maintenance costs are below 
expectations and safety was improved fully in line with expectations or even more. 
Regarding end users’ satisfaction, more than 50% of end users are very satisfied 
(Goemaere, 2015).  
Regarding the performance respect to project costs, there were 20% cost overruns. The 
reasons for these cost overruns are the following: (1) the ground investigation could not be 
done; (2) the port soil was very poor and also the port entrance was of poor standards, (3) 
there was an increase of the investment costs due to changes of design standards, made 
due to the poor soil condition. 
Last but not least, there was no delay in completion of works or opening of operation 
(Goemaere, 2015).  

8 Project Outcomes 
The general level of the project’s perceived success is high. The “Critical Success Factors” 
that contribute in making the whole Master Plan project (construction of breakwaters and 
beach nourishment) a successful case, are described in the following.  
The project is judged successful when all project goals materialize within an acceptable 
term. The main success factors are: protecting the city of Ostend against a 1000-year storm 
and opening up the port to ships of up to 200m length (Verhaeghe et al, 2010).  
On the contrary, it could be said that a limiting factor of the project could be the fact that “the 
coastal protection Master Plan” project is rather ambitious and therefore requires continuous 
engagement and technical-financial support. This is required in the future so as not to limit 
the full implementation of identified measures. Particular attention is also intended to be 
given to the monitoring and assessment of potential ecological effects of planned 
interventions, including beach nourishment in particular (Pauwels, 2014). 
The project’s outcomes and success are going to be also measured through the main project 
purpose for the Contracting Authority. This means that if the main project purpose is 
reducing the travel time and this goal is achieved, then positive project outcomes could be 
considered. The main reason for implementing the project is to improve the reliability of 
transportation, even if the purpose of the general Master Plan project is to improve the safety 
of the city of Oostende. Regarding the achievement of other goals, after constructing the 
breakwaters, travel time and travel costs were not improved or only marginally improved, 
whereas reliability was improved fully in line with expectations or even more and safety was 
improved only partially in line with expectations (Goemaere, 2015). 
Economic Impact 
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Besides the port entrance protection, two other objectives were aimed at the same time: the 
new breakwaters were designed to improve the Ostend Centre coastal defences and to 
increase port capacity. The new breakwaters made the port more accessible to vessels with 
a length of up to 200 m, instead of the 150 to 160 m previously (economic development). In 
the past, vessels had to navigate an elongated S-shaped approach route to enter Ostend 
port. Only vessels up to 160 metres were able to do so, bigger vessels did not have 
sufficient manoeuvring space (DEME, Dredging, Environmental & Marine Engineering, 
2014). 
It is expected that the new harbour dam will reduce the requirement for maintenance of 
beach nourishment to once every five to ten years (Pauwels, 2014). 
Wider beaches and the design of sea walls that optimise their integration in the existing 
coastal space will likely generate benefits in terms of tourism (Pauwels, 2014). 
By means of the Masterplan Coastal Safety 206919, the Coastal Division wants to protect 
the coast from at least a 1.000-year storm surge, and wants to reduce the residual risk of 
serious economic damage and casualties, based on a cost/benefit approach. The plan has 
been gradually executed since 2011 (Verwaest et al. 2013). 
The implementation of the Master Plan was socially and economically necessary. The 
damage and suffering caused by flooding are incalculable. An indicative example is the 
catastrophic flood in 1953 in Ostend. Economic damage can amount to a few billion euros in 
the case of superstorms and there may be thousands of victims. This impact is considered 
as a social impact as well.  
Economic viability of the port of Ostend: The OW plan Ostend guarantees the future 
economic viability of the port of Ostend by realizing port access to vessels with a length of 
200 meters, by protecting Ostend against flooding and by realizing an integrated 
management of the coastal zone of Ostend. 
Social Impact 
One of the objectives of the project was the following: the new breakwaters were designed to 
improve the Ostend Centre coastal defences (improving the well-being of the inhabitants). 
The main Master Plan goal is, i.e. to protect coastal communities against storm events with 
an annual probability of 0.1%, under current condition and the case of sea level rise (up to 
30 cm by 2050). Coastal protection implies the maintenance of coastal human actives, 
including in particular: residential use of the coastal space, tourism, harbour and industrial 
activities (Pauwels John, 2014).  
The coastal protection measures and the design of the western breakwater had to be 
integrated in the historical city context during the Environmental Impact Assessment Studies 
(EIA-process) (Gysens et al.2010). 
Wide stakeholder participation, during both the design and implementation phases of the 
Master Plan (Pauwels, 2014). 
Environmental Impact 
Regarding the environmental impact, an environmental impact assessment (EIA) for the 
whole project was prepared and approved in June 2007. The environmental impact 
assessment showed that environmental compensation for the project in Ostend was 
necessary. Measures needed to be taken to mitigate the environmental impact of the overall 
project. 
The EIA plan considered that there were no alternatives to the OW plan that helped avoid 
degradation of the natural environment. The most significant adverse effects of the OW plan 
were those expected by the disappearance of 26 hectares of intertidal area on the western 
shore of Ostend. 
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Project Overview 
Project Title: Port of Agaete, Spain 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public (construction); Concession (Operation) 
Contract duration: 8 years (construction) 
Budget: 5,7 M EUR  
Initial construction budget (in 1982): 3,1 M EUR (Ptas. 515 mill.) 
Updated additional budget (in 1987): 2,6 M EUR (Ptas. 427 mill.) 
Project Time Line: 
1981: Initial planning project (Project I). 
19 May 1982: Public tendering. 
16 June 1982: Public works awarded to private construction firm (SATO). 
28 July 1982: Contract signed. 
30 August 1982: Start of public works. Public opinion against the project due to concerns on visual 

impact. 
16 June 1983: Second planning (Modified Project II) is started. Public works are temporarily 

paused. 
1 July 1983: Public works are definitively halted. 
23 October 1985: Administration and management of local ports are transferred from the central 

government to the regional government (by Royal Decree 2250/1985). 
January 1986: Regional government updates the existing project (Modified Project III) 

Public works are restarted by the same building company (now, SATOCAN). 
1987: Agreement between the regional government and the island government (Cabildo 

Insular) to update the budget and speed up the works. Modified Project IV, with 
technical updates. 

1993: Completion of main work;  
Commercial use of the port is negotiated between regional government and 
central government. 

December 1994: Passenger and road traffic license is awarded to Fred Olsen, a ferry operator 
between Gran Canaria (Agaete) and Tenerife (Santa Cruz). Fred Olsen operates 
as a monopoly due to ‘lack of capacity’. Pays a fee to regional government. 

1999: Additional works required adapting the port to ‘fast-ferry’ operations. Fred Olsen 
performs works. 

2014: Large increase in passenger traffic since 2000.  
A second passenger license is currently being negotiated (sharing existing 
facilities) 
There is a project for further enlargement of the port of Agaete (Plan de Puertos 
de Canarias, 2013) to be carried out from 2015 onwards. 

January 2015:  Passenger services opened to competition. Two private ferry operators (Fred 
Olsen and Líneas Armas) will share port facilities. 

 
Figure 1: Port of Agaete, Spain 
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1 Introduction 
Agaete is a small village (pop. 5.600 in 2014) located in the northwest corner of the island of 
Gran Canaria, in the Canary Islands. Until the beginning of the 1980s, the local economy 
was relatively isolated and centered on agriculture, although it also had a small fishing 
harbour with minimal facilities for local fishermen. During the 1990s, the 30 km-road that 
connected Agaete with the rest of the island and the capital city, Las Palmas de Gran 
Canaria (pop. 650.000 in 2014, including its surrounding metropolitan area) was greatly 
improved, and the village became a crucial maritime link; within a transport network 
(promoted by the regional government) to connect Gran Canaria with Tenerife, the second 
main island in the archipelago. 
Since the end of the 1970s, local authorities had already claimed for improvements in their 
small port. A first project was designed by the Spanish government in 1981 through the 
Ministry of Public Works in Madrid. The project was not well received by local residents 
because it was based on a large dock, whose huge sea-wall had a high visual impact. 
Despite opposing public opinion, the works were awarded in 1982 in a competitive tendering 
process to SATO (Sociedad Anónima de Trabajos y Obras), a Spanish construction 
company with solid national experience. It was the only company that participated in the 
tender. 
However, both political and social pressure increased, and the works were finally stopped 
(just one year after their initiation) in search for an alternative design. Meanwhile, the 
construction company was re-founded as SATOCAN, with local capital. The modified project 
included a new dock with a special design to alleviate the impact of sea waves during bad 
weather conditions. This design was also heavily criticised by local authorities because it 
was not well connected to the village and had to be re-elaborated. 
In 1985, a major administrative change occurred: the regional government (Gobierno de 
Canarias) assumed all the competencies for small and medium-sized ports in the Canary 
Islands. Additional changes were, thus, made to the project (saving the local beach, 
construction of a new road and reducing the visual impact), and the third design was finally 
accepted, with an updated budget, partially provided by the island’s government (Cabildo 
Insularde Gran Canaria). The works were concluded in 1993, although additional 
improvements to facilitate its usage as commercial port were also implemented in 
subsequent years. 
As any other port, the Agaete project itself is a monopoly. There are small fishery harbours 
in nearby villages, but the only competitor for the Gran Canaria-Tenerife Ro-Ro traffic is the 
Port of Las Palmas, 32 km away. The commercial use of the Port of Agaete was awarded as 
a monopoly to a single operator (Fred Olsen) in 1994, apparently due to technical (safety) 
reasons. However, in 2015 (after no major changes in the infrastructure), a second license 
was awarded to a competitor (Líneas Armas). 
Agaete has become the crucial maritime link between Gran Canaria and Tenerife. In the 
1990-2000s, it was the center of an ambitious regional plan to create “a motorway” between 
the two main islands, with improvements in the connecting roads and access from Las 
Palmas de Gran Canaria through a motorway. There are regular bus services for ferry 
passengers from this city to Agaete, provided by Fred Olsen. 

2 The Contracting Authority (Public Party) 
The Spanish Ministry for Public Works, through the Administrative Ports Planning Group 
(Grupo Administrativo de Puertos) contracted the initial works. After 1986, the works and 
supervising competencies were transferred to the regional government (Gobierno de 
Canarias), firstly through the Dirección General de Puertos (an administrative body), and 
now (since 2012), through Puertos Canarios, a public agency. 
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The initial works were carried out under the Spanish legal framework for ports and public 
works (particularly, the Law for Public Contracts). In 1985, the RD2250/85 (government 
decree) transferred the management of the small and medium-sized ports to the 
Government of the Canary Islands (a Spanish Autonomous Community since 1982). The 
use of Agaete as a commercial port was negotiated in 1992 and the Regional Statute was 
suitably adapted in 1996 (Ley Orgánica 4/96). Today, the legislative framework is defined in 
the Law of Ports of the Canary Islands (Ley 14/2003). 
As described above, national authorities initiated the project, but competencies were later 
transferred to the regional government. The local government (the island’s government also 
participated in the final financing) was involved at the beginning of the project and in 1996, to 
authorise the commercial usage. Since then, all the responsibility is assumed by the regional 
government. 

3 Private Sector Contribution 
Construction 
The project’s main sponsor was the public sector (Spanish Government, Regional 
Government, Island’s Government). SATOCAN was the only construction company involved 
in the project. There were no major issues with respect to the procedure, apart from the fact 
that the project suffered from several changes in design after being awarded. However, the 
new project was not opened to new concurrence: it was directly awarded to SATOCAN, in 
accordance with legal provisions. The involvement of SATOCAN was limited. Its only 
responsibility was performing the public works. 
Operation 
The port following construction was concessioned to Fred Olsen (1994). In 2015, a second 
concession was granted to Líneas Armas. 

4 Sources of Financing 
The project was contracted in accordance with the Spanish Law for public contracts through 
an open procedure. It was divided in several stages, at the end of each, the builder receiving 
the corresponding payment (standard building contract). All the payments were made by the 
Spanish Government after the corresponding budget assignments. 
Concessioners pay a fee to the local government. 

5 Users 
The main user of the Port of Agaete is Fred Olsen, a private-owned shipping company that 
provides regular ferry services between Gran Canaria and Tenerife. Fred Olsen also 
operates other routes in the islands and also offers additional services (cargo, tourism 
accommodation, etc.) Local fishermen and private recreational yachts also make occasional 
use of the safe dock.  Today, the main usage of the port is the provision of regular 
passenger and Ro-Ro services. 

5 Key Purpose Project Delivery Model Selection  
Spanish legislation at the moment attributed exclusive ownership and port management 
rights to the State (central government). After construction, the port would remain under the 
control of the public sector. No private interest was evident at the initial stages of the project.  
Afterwards, the private operator (Fred Olsen) contributed with minor works to improve port 
facilities.  
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6 Project Timing  
At the beginning of the 1980s, the village of Agaete and, in general, the northwest of the 
island of Gran Canaria, seemed relatively isolated and relegated in terms of transport 
infrastructure, compared to the more touristic and sunnier southeast part of the island. Most 
people living in the north commuted to work to the island’s capital city or simply visited for 
shopping or entertainment. The port of Agaete was mainly used as a fishing harbour by local 
residents, while the main attractions for occasional visitors were local restaurants and the 
“Dedo de Dios” (God’s Finger, a peculiar rock which was destroyed by a tropical storm in 
2005). The village’s economy was mainly based on agriculture and minor services, with 
small growth rates. 
The Canary Islands’ economy was also relatively stagnated during the 1980s, after two 
decades of expansion based on tourism services and construction. Since 1957, the region’s 
GDP had multiplied by 12, reaching a share of 4% of the national figure, with a GDP per 
capita of approximately 10.000 euros in 1985.  
At the beginning of the project, the ferry services did not seem necessary because there was 
a maritime connection between Gran Canaria and Tenerife from the Las Palmas de Gran 
Canaria Port. The main competitive advantage of the new service (from Agaete to Tenerife) 
was that the time on-board was reduced to one hour. 

7 Project Locality and Market Geography  
The Port of Agaete became a key link in the regional transport market. Agaete’s population 
and level of economic activity has benefited from the project. The number of permanent 
residents has increased by 27% between 1981 and 2014, but the number of seasonal 
residents (foreign retirees in winter and people from the rest of the island in summer) is also 
very important. The budget of the local council has doubled between 1980 and 2010. 
In 1995, the population density was: 

• In Agaete: 115 inhab. per sq.km 

• In Gran Canaria: 487 inhab. per sq.km 

• In the Canary Islands: 260 inhab. per sq.km 
No major industrial activities were noted before and after the project. Fishing activities 
remained the same. Commercial activity increased after 2000, largely due to the increased 
number of transit passengers and tourism. 

8 Procurement & Contractual Structure 
Tendering 
The port construction and refurbishment project was awarded to SATO (later re-founded as 
SATOCAN) after a competitive tendering that did not attract many participants. In fact, it was 
the only bidder.  
The operation of ferry transport services was directly awarded to Fred Olsen that was the 
only company interested. Apparently, another company (Trasmediterranea) also expressed 
its initial interest, but was seemingly discouraged due to technical issues (not enough 
capacity at the dock to operate with safety). The duration of the project assignment 
procedure was three months. 
Contract structure 
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Both the construction and operation contracts were fairly standard. They were designed by 
the Spanish Government and included clauses and provisions that were common in the 
Spanish legislation, including penalties for unjustified delays (in the construction stage). 
Risk Allocation 
The risk allocation is shown in Figure 2. 
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Figure 2: Risk allocation 

Performance 
In 2012, the regional government obtained €1,2 million from public funds for the usage of the 
dock facilities (by Fred Olsen). It also obtained 17.000 euros for renting warehouses and 
terminal facilities.  Indicative figures of its performance: 

• 2 private ferry companies (in 2015) 

• 43 licensed fishermen 

• Traffic in 2013: 773.509 passengers 

• Estimated traffic in 2020: 900.000 passengers 

8 Project Outcomes 
The project has changed dramatically the lives and prospects of the inhabitants of the 
northwest corner of Gran Canaria and has created a relevant link for inter-island traffic. 
Beyond its economic results, the port of Agaete is now a vital entry for the island and a way 
to reduce the political differences among islands. 
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Project Overview 
Project Title: Athens International Airport “Eleftherios Venizelos”, Greece 
Project Type: Brownfield  Greenfield Both  
Type of Project Financing: Public-Private Partnership (PPP) 
Contract duration: 30 years (5 yrs construction - 25 yrs operation) 
Budget: 2,2 billion Euro 

TIRI Rating 
(2001):  

Cost to Completion Time to Completion 

BEX- BEX+ 
Project Time Line: 
1993: Date of Tender Call (Re-negotiation after the change of Government, which ran the tendering 
procedure between 1991 and 1993) 
July 1995: Date Contract Approved (signed); the Airport Development Agreement (ADA) was signed 
by Greek State and private consortium led by HOCHTIEF Aktiengesellschaft 
September 1996: Foundation stone ceremony 
September 2000: Construction Completed 
October 2000-February 2001: Operational testing  
 
Other important dates for the project: 
15-28 March 2001: Transfer from the Hellenikon Airport 
27 March 2001: Opening ceremony 
28 March 2011: First flight landing 

 

 
Figure 1: Athens International Airport, Greece 
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1 Introduction 
The Athens International Airport “Eleftherios Venizelos” (AIA) opened in March 2001 to 
replace the Athens (Hellenikon) International Airport. The airport is located between the 
towns of Markopoulo, Koropi, Spata and Loutsa in the Attika region, about 20 km to the east 
of central Athens, the country’s capital (30 km by road, due to local topography). The airport 
is named after Eleftherios Venizelos, the prominent Cretan political figure and Prime Minister 
of Greece, who made an outstanding contribution to the development of Greek aviation and 
the Hellenic Air Force in the 1930s. 
The Athens International Airport is internationally considered a pioneer public-private 
partnership, being the first major greenfield airport constructed with the participation of the 
private sector. The project is widely acclaimed as a financial success. Indicatively, the 
Economist Intelligence Unit in 1992 acknowledged it as “a Greek contract with a difference; 
the structure of the contract for the new airport could set a trend for other big projects in 
Europe”. It also represents the first successfully completed PPP structure for a European 
airport.  
AIA is Greece’s largest airport and the 30th busiest airport in Europe in 2011 with 14,4 
million passenger traffic. It has an annual throughput capacity of 21 million passengers, car 
parking facilities for 6.540 vehicles, as well as ancillary facilities (fuel depots, cargo handling 
and maintenance areas). The airport has two terminals: the Main Terminal, where Schengen 
and several non-Schengen flights are handled, and the Satellite Terminal for non-Schengen 
flights only, accessible by an underground foot-tunnel from the Main terminal. It has two 
runways, each of approximately 4 km length. It is also designed with the capacity to 
accommodate increase in air travel. 
The airport marked the beginning of a new era for Greek air transport. AIA is a modern, 
functional and safe airport. Owing to its favourable geographical location, technological 
infrastructure and services, it has earned international recognition through several awards 
and the trust of air travellers. It forms one of the largest hubs of air travel in south-eastern 
Europe and constitutes a strong pole of financial and social development in the Attica basin. 

2 The Contracting Authority (Public Party) 
The Greek State represented by the Ministries of Economy, Transport and Communications 
is the contracting authority. The concession contract was ratified by Greek Law 2338/95. 

3 The Concessioner (Private Party) 
Athens International Airport S.A. (AIA) is a privately managed company responsible for the 
construction and operation of the airport, owned by the Greek State holding 55% of shares. 
The private sector partner comprises of three private shareholders under the leadership of 
HOCHTIEF AirPort GmbH, and collectively holds 45% of the shares, with Hochtief AirPort 
GmbH and Hochtief AirPort Capital owning 26,667% and 13,333% respectively, and 5% 
belonging to the Copelouzos Group. The Airport Company is not permitted to perform any 
operations outside this area. Also, all of its operations are expected to be related directly to 
the business of managing the airport, while ground accessibility to the airport is provided by 
the Greek state. The respective shares are the following: 

• Hellenic Republic Asset Development Fund – HRADF: 30% 

• AviAlliance GmbH (Hochtief AirPort GmbH): 26,667% 

• Greek State: 25% 
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• AviAlliance Capital GmbH & Co. KGaA (Hochtief AirPort Capital GmbH &   Co. 
KGaA): 13,333% 

• Copelouzos Dimitrios: 2% 

• Copelouzou Kiriaki: 1% 

• Copelouzos Christos: 1% 

• Copelouzou Eleni-Asimina: 1% 
Other key subcontractors are Hochtief, ABB, and Krantz. 

4 Sources of Financing 
The cost for the development of the airport was financed mainly from bank loans - with the 
European Investment Bank being the major lender, while the remaining funds were provided 
through private shareholders’ equity and EU and Greek State grants. The project finance 
consisted of the following: 

• Loan by EIB: 1012 m € (46%) 

• Commercial banks: 308 m € (14%) 

• Airport development fund: 286 m € (13%) 

• European Union grants: 242 m € (11%) 

• Greek State capital share: 154 m € (7%) 

• Private investors capital share: 132 m € (6%) 

• Private investors loan: 66 m € (3%) 

5 Users 
The airport is used for both passengers and freight transportation, as well as by other non-
transportation users (i.e. passenger and cargo terminals, terminal retail and restaurants 
area). 
Its main stakeholders include the airlines, ground handlers, fuel companies, concessioners, 
Greek public services (e.g. HCAA, police, customs, Greek post), and freight and transport 
companies. 

6 Key Purpose for PPP Model Selection 
Given the limited access to financial markets for the size of the investment, the Greek State 
decided to opt for a concession type model. The public sector would receive Grant of Rights 
Fee, dividends and taxes on a purely monetary base, while the private sector using 
technology and innovation would provide for better public services through improved 
operational efficiency, enhancing at the same time the tourism services of Athens and 
Greece. 

7 Project Timing  
The Hellenikon airport (old Athens international airport) had by far exceeded its operational 
capacity with no possibility of extension, as it was situated within the greater Athens urban 
agglomeration. In 2000, it was ranked in one of the lowest positions on a global scale, while 
there was need for a highly competitive airport that would boost Greek tourism significantly 
and the economy in general.  
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8 Project Locality and Market Geography  
The AIA is built in an outer-urban region, because of the land required for the development 
of a greenfield airport and the need for proximity to the country’s capital, Athens. It is 
accessed by a modern motorway, suburban rail and metro link, as well as by the extended 
bus transit network. 

9 Procurement & Contractual Structure 
After a decade of slow development, the project was revived in 1991, when the Greek 
government invited tenders on a B.O.T. ("build - operate - transfer") contract base, whereby 
a private company designs and builds a facility and subsequently operates it for a 
contractually stipulated period of time. From the two bidders that were short-listed, the 
private consortium led by HOCHTIEF Aktiengesellschaft (AG) was initially selected. 
Tendering 
Following a re-negotiation after a change in Government that ran the tendering procedure 
between 1991 and 1993, the selection of the private consortium led by HOCHTIEF AG was 
finally confirmed and the contract was signed in 1995. 
Contract Structure 
The concession contract between Hochtief AG and the Greek State including design, 
construction, financing and operation was ratified as a Law by the Greek Parliament (law 
2338/1995). The Airport Development Agreement (ADA) assigned the management to the 
private partner. In accordance with the contract, the private partner designs, builds, operates 
(providing services to both aeronautical and non-aeronautical business activities) and 
maintains the airport for the concession period, after which the airport is to be transferred, 
free of charge, to the Greek State. The ownership of the airport remains with the Greek 
State. The contract included guarantees, but no renegotiation clauses. 
Risk Allocation 
According to the concession contract, key risks (design, maintenance, exploitation and 
commercial risk) are allocated to the Private party. 
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Figure 2: Risk allocation 
 
Performance 
Since its inauguration, the airport has demonstrated successful operation and maintenance 
of the infrastructure. In 2009, regardless of the unfavourable macroeconomic conditions in 
Greece and elsewhere in the world, AIA was one of the few exceptions, reporting 
satisfactory end-of-year traffic with minimal losses, high profits and liquidity, as well as 
significant contribution to the national, regional and local economy. It has recorded 
sustainable revenue evolution and healthy cash position and profitability. 
AIA also develops its extensive real estate assets, conducting large-scale commercial 
activities and exporting the company's pioneering know-how in the IT sector. Approximately 
40% of the company's turnover and a significant share of its profits come from non-
aeronautical activities. 
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Aeronautical and non-aeronautical revenues are highly related to economic conditions. In 
contrast to the negative national economic trends, particularly on outbound Greek travel 
demand, AIA remains a positive contributor of financial and non-financial value to its 
stakeholders, its shareholders and the Greek society and economy. In the past years, the 
economic crisis had reduced both streams of revenue, but with counter measures (cost 
control and promotions/incentives) AIA managed to maintain a healthy financial condition. 
The ADA allows AIA to set prices and tariffs in order to fully recover aeronautical expenses 
with aeronautical revenues (regulated). For the non-aeronautical (non-regulated) activities, 
AIA follows market trends and conditions. However, management has observed that 
demand elasticity is highly related to national and international income (GDP) and to a lesser 
extent to pricing schemes. 
A series of key developments during 2014, such as the dynamic expansion of Homebase 
carriers’ networks, the entry of new Low Cost Carriers, the regained popularity of the city of 
Athens as tourism destination and the strong recovery of the domestic market, gave 
substantial boost to the airport’s traffic evolution. Accordingly, the airport’s passenger traffic 
reached 15,2 million, exceeding prior-year levels by 2,7 million passengers, corresponding to 
a significant increase of 21,2%, with both domestic and international traffic achieving similar 
levels of growth (+22,5% and +20,5%, respectively). In addition, during the first four months 
of 2015, the airport’s traffic reached 4,4 million passengers, exceeding prior-year levels by 
24,2%, with both domestic and international passenger traffic demonstrating high increase 
(of +30,5% and +20,7%, respectively).  

10 Project Outcomes 
AIA represents the first successfully completed PPP structure for a European airport. AIA 
has received political support during its critical development phase. In its 14 years of 
operation, it has received 50 international awards and distinctions in all aspects of airport 
business and sustained adequate profitability even under harsh economic conditions. Today, 
it constitutes one of the major gateways to South-Eastern Europe and forms a unique 
business entity of economic and social development in the Attica region. 
The AIA and its people have a strong drive for success, providing high standard 
infrastructure and services in both aeronautical and non-aeronautical activities. A further 
basis for this airport's success is the real estate development within its own grounds. In 
2007, the airport's first business park was completed, while in January 2009, a new 50.000 
sqm convention and trade fair centre built on another site opened to business. 
The only failure factors that could be considered for the project are that it is highly dependent 
on exogenous factors, such as macro-economic conditions both on national and 
international level, the attractiveness of Greece and Athens as destinations, the 
neighbouring countries/cities competition and that it has not been very active as a business 
developer. Also, there have been articles in the press regarding the pricing policy of the 
airport and concerns regarding its effect on tourism, albeit actual results have shown that 
traffic levels are not mainly driven by the pricing policy. 
Economic Impact 
Over the years of its operation, an “airport business community” has gradually developed. In 
2013, this “community” included 15 million passengers, 4,9 million visitors, 300 Companies, 
5.000 Suppliers and 15.000 Employees. To this end, the Athens International Airport 
substantially contributes to the socioeconomic growth of the country in terms of economic 
value creation (annual added value at national level: €5,1 billion or 2,63% of the Greek GDP 
in 2013) from direct, indirect, induced and incremental impacts. 
Social impact 
The operation of the airport yields 99.987 jobs at a national level. This socio-economic 
impact significantly exceeds the relevant benchmarks of other major European airports. 
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Environmental impact 
AIA has managed to reduce its carbon footprint by 25% between 2005 and 2013 following 
the implementation of a series of energy-saving measures focusing mainly on reducing 
consumption of electricity, natural gas and vehicle fuel. Further to these efforts, AIA has 
constructed and operated since 2011 an 8,05 MWp Photovoltaic Park, producing green 
electricity and avoiding emissions of nearly 12.000 tonnes of CO2 per year with an expected 
lifecycle of more than 20 years. At the time of the Park’s inauguration, it was the second 
largest in Greece and the largest in an airport worldwide. 
AIA’s Airport Carbon Accreditation was upgraded in early 2014 to Level 3 (Optimisation), 
following the expansion of its carbon footprint, to include indirect emission sources and its 
work of engaging other members of the airport community in the fight against climate 
change.  
In 2013, the Noise Monitoring System (NOMOS) software, which correlates noise levels with 
aircraft movements through its connection to the radar, was upgraded to the latest available 
version. Also, in cooperation with the Hellenic Civil Aviation Authority (HCAA), a new 
procedure was implemented to further reduce noise levels in residential areas northeast of 
the airport during departures from the eastern runway. 

References 
https://www.aia.gr 

Site interviews 

 
  

https://www.aia.gr/


215 
 

 

Berlin-Brandenburg Airport 
Germany 

 
Prof. Dr. Kay Mitusch 

Karlsruhe Institute of Technology (KIT) 
kay.mitusch@kit.edu 

Christian Meyer 
Karlsruhe Institute of Technology (KIT) 

christian.meyer@kit.edu 

Kai Wegmann 
Karlsruhe Institute of Technology (KIT) 

kai.wegmann@kit.edu 
 
  



216 
 

Project Overview 
Project Title: Berlin-Brandenburg Airport, Germany 
Project Type: Brownfield ☐ Greenfield ☐ Both ☒ 
Type of Project Financing: Public 
Budget: €6,11 billion (2014) 

TIRI Rating (2015):  Cost to Completion Time to Completion 
C+ C+ 

Contract duration: 5 years (initial) 
Project Time Line: 
1991: Formation of Berlin Brandenburg Flughafen Holding GmbH (FBB), comprising all 

airports of Berlin (TXL, SXF, THF). Shareholders are the state of Berlin, state of 
Brandenburg and the Federal Republic of Germany. 

1992: Project conceived, planning commences for a new single airport in Berlin, named 
Berlin-Brandenburg International (BER). 

1993-1994: Regional planning procedure (“Raumordnungsverfahren“), evaluating different 
location alternatives (Jüterborg, Sperrenberg, Schönefeld etc.). 

1996: Shareholders agreement, the so-called “Konsensbeschluss”, for a single airport in 
Schönefeld. All other operating airports are to be shut down after new single airport 
starts operation. 

1997-2003: Various tendering processes  
1999-2004: Project award, official approval of plans (Planfeststellung): Single airport and almost 

all other infrastructure projects connecting the airport with the local infrastructure are 
approved by August 2004. 

2006: Court challenge of planning approval notice is finally dismissed by federal 
administrative court. However, stricter noise protection measures are imposed.  

2006: Construction of airport commences in September. 
2008: Construction of terminal starts. 
2010: Bankruptcy of construction planning company and changes in terminal construction 

works due to new European security regulations at airports delay the opening of BER 
to June, 2012. 

2011: Initial scheduled opening of BER (November 2011). 
2012: Non-compliance with fire prevention standards forces opening of BER to be 

postponed for a second time.  
2012: Last court challenges for planning approval notice are turned down. 
2013: Updated beginning of operation scheduled for 2013. Opening of the airport postponed 

again. 
 In late 2014, CEO of the airport company Hartmut Mehdorn announces airport 

opening by 2017. 
 

 
Figure 1: Berlin-Brandenburg Airport, Germany 

Source: www.wikimedia.com 
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1 Introduction 
Berlin-Brandenburg-Airport (IATA-Code: BER / ICAO-Code: EDDB, geo coordinates: 52° 21′ 
44″ N, 13° 30′ 2″ O) is an airport under construction to replace existing civil aviation 
infrastructure in the Berlin-Brandenburg region, Germany. The project has received massive 
public attention for heavy cost increases, construction failures, environmental claims (e.g. 
noise), extensive delays and mismanagement. 
The project was conceived in 1992. Berlin’s civil aviation infrastructure evolved historically at 
different locations in Berlin-Tempelh of (THF/EDDI), Berlin-Tegel (TXL/EDDT) and 
Schönefeld (SXF/EDDB) in consequence of its division between 1945 and 1989. Following 
the fall of the Berlin Wall in 1989, Berlin’s access to air transport was scrutinised as the 
existing infrastructure - far separated in distance - did not hold for environmental and 
economic principles. In 1996, local and national politicians reached a consensus to construct 
a single airport at Schönefeld, after evaluating different location alternatives. It was further 
decided to subsequently close down operations in Tegel (active by time of project 
assessment) and Tempelhof (seized operation in 2008). 
In 1997, a tendering process was initiated to privatise construction and airport operations. 
Two consortia, namely HochTief and IVG, expressed interest. In 1999, a deal with HochTief 
was overturned by a regional administrative court. Further endeavours for privatisation failed 
in 2003. Public commitment for a single airport, however, remained active. Flughafen Berlin 
Brandenburg GmbH (FBB), a public enterprise, resumed the planning of BER. 
In 2004, FBB obtained clearance (approval of plans, project award) for its construction plans 
of Berlin’s new single airport. Adjacent to existing civil aviation infrastructure of the Berlin-
Schönefeld-Airport, the following construction activities were approved:  
A new terminal building is constructed to host an annual flow of 30 million passengers per 
year. Its modular setup allows for an expansion to a maximum capacity of 45 million 
passengers per year. BER has 132 check-in counters, 25 passenger boarding bridges and 
additional walk-boarding capacity at its northern pier.  
Refurbishment and construction work is conducted for the BER runway system to host 
aircrafts of ICAO-Code-Letter F. The new airport has two runways (07/25), both allowing for 
83 start and landing operations per hour. SXF’s old south runway is refurbished and 
extended to a length of 3,600 meters to become BER’s northern runway. BER’s southern 
runway with a length of 4.000 meters will be newly constructed. 82 parking positions for 
airplanes will be available. 
For passenger accommodation, four car parks with a capacity of 2.200 slots are built. In 
total, parking capacity will reach 10.000.  
Adjacent to the airport, an area of 16 hectares is developed to become the airport’s 
commercial district.  
An underground train station at the airport links BER to Berlin’s local public transportation 
system, as well as to long distance trains. It comprises of six tracks at three platforms – two 
for long distance and local commuter trains, and one for rapid train systems (S-Bahn). 
There have been some modifications in the road system. For instance, a motorway access 
to Autobahn A113 has been built. 
Overcoming court challenges for approval of plans, construction started in 2006. At that time, 
the beginning of operation at BER was planned for the end of 2011. Bankruptcy of the 
construction planning company, construction failures (e.g. smoke extraction system), 
changes in EU security regulations and mismanagement prompted a delay. By the time of 
assessment, the beginning of operation at BER was expected for mid-2017.  
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2 The Contracting Authority (Public Party) 
The Berlin-Brandenburg-Airport project is conducted by a public enterprise named Flughafen 
Berlin Brandenburg GmbH (FBB). In 1996, FBB’s public owners decided to develop a new 
single airport in the Berlin metropolitan area. This task – operation and development - 
remained with FBB (or its legal predecessors) as intended privatization failed. Hence, FBB is 
responsible for all conducted business processes, e.g. contracting construction companies 
or obtaining an operating permit. However, its decision making is largely influenced and 
supervised by its public owners. Ownership of FBB lies with the State of Berlin (amount of 
shares: 37%), State of Brandenburg (37%) and the Federal Republic of Germany (26%). By 
its set-up, the project has a regional character.  
Furthermore, FBB operates Berlin’s existing main civil aviation infrastructure at Berlin-Tegel 
(TXL) and Berlin-Schönefeld (SXF). Before the closure of Berlin-Tempelhof (THF) in 2008, 
FBB also operated this airport. 

3 Sources of Financing 
The Berlin-Brandenburg-Airport project receives financing through multiple channels: 
subsidies, credit and equity capital. Types of sponsorships, however, differ between the 
different infrastructure projects. Financing airport investments (€5,4 billion) contain all three 
sources. Initially, the BER financial concept was based on FBB public owners spending 
€0,43 billion. FBB covenanted to provide €0,45 billion of equity capital and debt financed 
€2,4 billion in the form of long-term credit from private financial institutions to cover 
estimated project costs of €3,3 billion. To facilitate FBB’s credit raising, public sponsors 
offered a 100% guarantee. For the terminal construction included in a TEN-T project, FBB 
received about €30 million of subsidies from the European Union.  
Unexpected cost increases required additional project funding. In 2012, participating public 
authorities authorised €1,2 billion in accordance with their amount of shareholding at FBB. In 
2014, FBB owners increased subsidies by €1,1 billion to cover for a budget shortfall. By the 
time of assessment (2015), while BER still being under construction, there have been public 
discussions about the question of how to finance potential additional funding requirements. 
Latest media reports indicate project costs of €8 billion. 
The European Commission investigated the public involvement of the airport financing for a 
possible infringement of European common market laws in 2009 and 2012, but did not raise 
any complaint. , 
Rail (€0,636 billion) and road (€0,073 billion) works have different sponsorships, which have 
not been assessed so far.  

4 Users 
The main purpose of the Berlin-Brandenburg-Airport is to facilitate air passenger and air 
cargo transport. The airport serves as a gateway to Europe and other worldwide destinations 
mainly for residents of the regions Berlin and Brandenburg and transfer passengers, but will 
also attract airfreight forwarding companies. 

5 Project Locality and Market Geography  
The Berlin-Brandenburg-Airport project locality has a regional character. The node connects 
Berlin, Brandenburg and adjacent regions to Europe. The hinterland counts about 10 million 
inhabitants, out of which 6 million live in Berlin and Brandenburg. The next airports offering 
comparable regular domestic or intra-European flights are Szczecin (distance: 163 km, 
measured in great circle distance), Dresden (140 km), Leipzig (137 km), Hannover (261 km) 
and Hamburg (275 km). Whether the Berlin-Brandenburg-Airport will attract more long-haul 
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traffic to non-European destinations, such as Asia, the Middle East or North America or 
function as a hub, like Frankfurt, Paris or London to change its market geography is 
unknown by the time of project assessment. Currently, TXL and SXF serve as a final 
destination airport. Only 8% of TXL’s and SXF’s passengers combined are transfer 
passengers (2013).  

6 Procurement & Contractual Structure 
Procurement 
Public tendering process for construction and operation of the airport starts in 1997. 
Politicians agree to offer at least 74,9% of FBB for sale to a private contractor, who shall 
obtain an operating concession with a minimum duration of 50 years. Public financial 
obligation shall be reduced to a minimum. Two consortia lead by HochTief and IVG indicate 
interest. In 1999, HochTief is awarded the concession. In the same year, an agreement 
between public authorities and HochTief is successfully challenged in court by IVG. The 
agreement contained the selling bid for FBB of DM650 million (€332,4 million) and an 
operation concession until 2057. Private investments for the airport’s first development stage 
are estimated at DM4.693 million (€2.400 million), while public obligations are estimated at 
DM1.598 million (€817 million). In 2003, public officials cancel a second tendering process 
started in 2000, because an agreement with a merged consortium of HochTief and IVG 
could not be reached. 
 
Risk Allocation 
All risks can be classified as rather public, as shown in Figure 2. Design risks would have 
catastrophic magnitude. Other risks are acceptable to moderate. Risk mitigation strategies 
have not been made public. 
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Figure 2: Risk allocation 

7 Project Outcomes 
The project is still under construction and will be opened in 2017 at the earliest. Therefore, 
no statements regarding project outcomes can be made. However, the project is already 
heavily over budget and seriously delayed. 
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Project Overview 
Project Title: Modlin Regional Airport, Poland 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public 
Contract duration: 5 years 
Budget: 331 807 669,05 PLN (approximately 82M EUR) 

TIRI Rating 
(2013):  

Cost to Completion Time to Completion 
C+ C+ 

Project Time Line (1): 
2003: Members of Parliament, members of the local government and entrepreneurs 

signed a letter of intent concerning the location of the airport on the premises 
of former military airfield in Modlin. 

May 2005: Draft business plan was developed for investment project entitled 
"Establishment of a new communication airport by means of modernization of 
the existing and building new infrastructure for handling aircraft, passengers 
and cargo on the premises of the former military airfield". 

October 2006: Civil Aviation Office issued a letter of commitment to provide a license to 
establish a public airport in Modlin. Permit for the establishment of a civil 
airport. 

10 September 
2009: 

Building permit is granted. The Voivode of Mazowieckie issued a building 
permit. 

8 February 2010: The facility is entered in the register of civil airports kept by Civil Aviation 
Office. 

12 March 2010: The investment project received an environmental decision. 
8 October 2010: Official start of construction. 
29 October 2010: Agreement with Mostostal for the construction of the terminal signed. 
1 February 2012: 
 

The management of WizzAir announces that as on 18 July 2012 they will move 
all their flights from Chopin Airport to Warsaw/Modlin Airport. 

8 February 2012: The Irish airline Ryanair announces it will launch flights from Warsaw Modlin 
Airport 

6 June 2012: Regional Building Inspector issued an operational permit for the airside of the 
airport, and the runway obtained a positive decision of the Air Force Institute of 
Technology. 

7 July 2012: An Open Day at the airport. 
13 July 2012: 
 

On 13 July, the President of Civil Aviation Office accepted airport taxes for 
Warsaw/Modlin Airport as requested by the company Mazowiecki Port Lotniczy 
Warszawa-Modlin Sp. z o.o.  

15 July 2012: First scheduled flights. WizzAir and Ryanair operating from Modlin. The new 
airport taxes tariff will become effective on 15 July. 

22 December 2012: 
 

Closing airport runaway indefinitely for safety reasons. The construction was 
built using improper materials. By a Decision of the Regional Building Inspector 
the concrete part of runway was closed, as a result of which the airport was 
able to handle only those aircrafts for the landing of which a runway length of 
1500 m was sufficient. 

4 July 2013: Re-opening airport after construction works to fix the runway. 
17 July 2013: Wizz Air announced it would not return to Modlin despite its re-opening. 
30 September 
2013: 

First scheduled flights after re-opening - Ryanair returned to Modlin.  
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Figure 1: Modlin Airport Terminal, Poland 

Source: Kuryłowicz & Associates http://www.apaka.com.pl/en#/projekty/lotnisko-w-modlinie 

 

http://www.apaka.com.pl/en#/projekty/lotnisko-w-modlinie
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1 Introduction 
The project entails the building of a new airport for Warsaw (capital city of Poland) and 
Mazovia Region for low-cost airlines and charter flights. The project is based on an old 
military runway located 35 km from Warsaw. 
First plans assumed: 

• rebuilding and lengthening of the runway 

• building new taxiways and airport terminal  

• rebuilding existing railway siding and building railway station on the airport (both not 
realised) 

• building fright terminal (not realised). 
Realisation of the project was delayed by a few years. After a few months of operation, the 
airport was closed due to technical and safety reasons. 
The re-opening of the Modlin Airport was in June 2013, however, only one airline decided to 
operate from it. 

2 The Contracting Authority (Public Party) 
Mazowiecki Port Lotniczy Warszawa Modlin Sp. z o.o. Contracting authority is a public entity 
with participation of regional self-government (30,37% shares), the Town of NowyDwór 
Mazowiecki (4,81%), State-owned enterprise "PortyLotnicze", 30,39% and Military Property 
Agency, 34,43%. 

3 Sources of Financing 
The total budget for the project amounted to 331 807 669,05 PLN (approximately 82M EUR), 
including: 

• European Regional Development Fund subsidiary: 64 736 000 PLN (approximately 
16M EUR) 

• National budget subsidiary: 11 424 000 PLN (approximately 2,85M EUR) 
• Owners sources: 255 647 669,05 PLN (approximately 64 M EUR) 

4 Users 
Warsaw Modlin is the first airport in Poland established specifically with the intention to be 
used by low-cost airlines and charter carriers. Starting from June 2012, it operates as a 
regional public airport complementary to the Warsaw Chopin Airport. The airport handles 
international short- and medium-distance flights. Air operations are carried out 24hrs a day. 
The airport's specific orientation at low-cost airlines is reflected in certain components of the 
infrastructure, particularly the terminal with no designated business waiting area, no luxury 
commercial or food court areas and no jet ways. 
Nowadays, Modlin Airport is used by one, big, regular passenger airline (Ryanair), and 
realises negligible charter flights and general aviation. A small cargo terminal is planned 
(2015/16). Table 1 lists the forecast and actual traffic volumes. 
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Table 1-Forecasted and actual traffic volumes 

Year Forecast 
(2) 

Actual (3) % Actual vs 
Forecast traffic 

2012 900 000 857 481 95% 
2013 2 300 000 344 566 15% 
2014 2 900 000 1 703 219 59% 

5 Project Timing  
The concept of building the airport was formulated in 2003. The initial agenda for the 
investment project was announced in 2005, and after this date preparation works run. 
Construction works started in 2010 and ended in 2013. Substantial complementary 
infrastructure not realised included essential connections such as the foreseen railway 
connector and station, and other infrastructure such as the cargo terminal. 

6 Project Locality and Market Geography  
Modlin Airport is located only 35 km North-West from the center of Warsaw, but is not well 
connected - Modlin Airport has no convenient, direct connection to the capital city, (bus 
connection takes up to 2 hours (average 40-60 minutes), while the railway connection takes 
up to 1,5 h and needs one change to bus). 

7 Procurement & Contractual Structure 
The investment process was divided in 20 small contracts. Separate tendering process was 
inter alia for: 

• demolition of existing buildings 

• logging the trees 

• dispose of the cut wood 

• modernising runway and taxiway 

• construction of the airport traffic control tower 

• construction of the roads and parking areas 

• construction of the water and waste infrastructure 

• construction of the telecommunication networks 

• construction of the fence 

• modernisation of hangars 

• construction of the ILS/DME system (instrument landing system) 

• construction of the passenger terminal 

• procurement of furniture 

• check-in counters for passenger terminal 

• luggage control equipment for passenger terminal 

• refuse bins with and without ashtray for passenger terminal 
and many more. 
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The Central Anti-Corruption Agency (CBA) found irregularities in the application of the Public 
Procurement Law, including, inter alia, an undervaluation of contracts and sharing contracts 
for parts. The material gathered was submitted to the Prosecutor's Office. 
Tendering 
The main elements of ongoing contracts were: upgrading of runway, construction of airport 
terminal and other structures and facilities (over 20 tenders). During the execution of works, 
the Contracting Authority (The company Mazowiecki Port Lotniczy Warszawa-Modlin) 
granted three basic contracts with 62 additional works. 
Contract Structure 
“The company Mazowiecki Port Lotniczy Warszawa-Modlin did not have formal procedures 
for conducting the investment process, taking into account the risks that may occur at each 
of its stages, and also did not have sufficient staff resources, allowing for self-management 
and monitoring of contracts. 
Notably, the preparation of vague and inconsistent provisions of the agreement and terms of 
reference resulted in additional works with direct assignment of more than 5 million zl. The 
Supreme Audit Office considered the assigned works as unjustified.  
The documentation developed for the runway construction did not state clearly the type of 
aggregate to be used for the concrete mix in the construction of the belt. As a result, the 
contractor did not have documentation that warrants the exclusion of particles with high 
water absorption, which may be damaged by frost and defrosting. The related close down of 
the airport caused financial losses in the range of PLN 34,4 M (4). 
Risk Allocation 
There is no detailed information about risk share between SPV (Mazowiecki Port Lotniczy 
Warszawa-Modlin Sp. z o.o.), designer, constructor and other entities. 
As a result of the over 6 months close down of the airport operation and delay in ILS 
(Instrument Landing System) installation, several lawsuits are currently in court, e.g. SPV 
contra main contractor of construction runway (PLN 34,4M), Wizzair Airlines contra SPV 
(PLN 11 M), LS Airport Services contra SPV (over PLN 1 M). 
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Figure 2: Risk allocation 
 
Performance 
The primary business objectives for the airport in Modlin were too optimistic. Reasons of not 
meeting objectives are not only the result of potential traffic overestimation, but also the 
failure to build reliable transportation connections (no appropriate rail and road connections) 
to Warsaw. 
In addition, the business results reflected in the airport shut down for a few months after its 
launch. This event shifted the chances of achieving break event point for investments by 4-7 
years (5). The location of the airport was controversial to both aviation experts (position into 
delta of 2 rivers, with several misty days), as well as environmentalists (breeding place of 
many valuable bird species). The construction process became risky due to the 
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fragmentation of works. The latter, not only led to accusations of breach of the Public 
Procurement Act, but also contributed to the lack of control over the quality of the work of the 
contracting authority. 
Despite the lack of infrastructure and transport links to the airport causing considerable 
inconvenience to passengers, it is now the 6th airport in the country, with the highest growth 
rate in number of passengers. 

8 Project Outcomes 
The main problem of Modlin Airport is the lack of transport infrastructure to/from airport, as a 
result of partly external factors and partly the low effectiveness of bodies managing the 
airport and the Region. 
The plan of transport infrastructure for Euro 2012 was unrealistic and additionally, several 
planned main roads in Poland were not realised because of the financial crisis of 2009. 
The plans for the railway connection were realised partly. Coaches to service Warsaw-
Modlin Airport line were bought, however, building the rail infrastructure (rail station at the 
airport and upgrading the track) outgrew the Regional self-government and after several 
years of preparation works, the issue was passed to PKP (national railways). 
Inconvenient passenger transport connections, delays in ILS system operation and break in 
airport operation resulted in Wizzair discreditation to Modlin Airport. 
Suburban airport last year handled over 1.7 million passengers. Thus, Modlin in terms of 
passenger traffic volume, was in the sixth place in Poland and ahead of, among others, 
Poznan airport. According to forecasts, in 2015, the number of passengers in Modlin is to 
increase to 2,5 million. Although it is only used by Ryanair, it is fast expanding its route 
network. With this development, the airport terminal in Modlin may become too small fairly 
quickly. Expectation was for it to handle nearly 3 million passengers a year. Therefore, there 
are plans to enlarge the airport (6). 
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Project Overview 
Project Title: Sá Carneiro Airport Expansion, Portugal 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public  
Contract duration: Originally foreseen 3 years for the respective bundle of contracts 
Budget: EUR308M 
Project Time Line: 
1999: project conceived 
2000: contract for detailed design and technical assistance to construction 
1999: construction begins 
2002: baggage terminal completed 
2002: access roadworks completed 
2002: fire station completed 
2004: capacity expansion for the 2004 UEFA European Championship 
2006: platform renewal completed 
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1 Introduction 
The Sá Carneiro airport is located in Porto, the second metropolitan area of Portugal. It was 
built in 1945, became international in the mid-1950s, and underwent several expansions. In 
1999, a three-stage masterplan was put forward as a strategic development roadmap. The 
1999 expansion corresponds to the first stage of that masterplan. The stage aims to support 
an increase in capacity up to 6 MPA (million passengers per year), double the operational 
area capacity, and thoroughly renew the terminal. 
With respect to the airside, the 1999 project included a new layout for the platform, the 
renewal of the runway and the taxiways, the introduction of 35 new aircraft parking positions, 
and a new fuel supply network. On the landside, the project included separate curbsides for 
departures and arrivals; new connections to the sewage network; the remodelling of the 
existing parking area; the construction of a new underground parking; improvement of road 
access, and a connection to the metro network. The terminal renewal included new 
departures and arrivals halls, new check-in desks, a major remodelling of the boarding and 
disembarking flows into two levels, as well as the installation of a pier along the front of the 
terminal, serving nine parking slots and served by nine jet bridges. 
This project was conceived and procured by ANA, the (then) public company that holds the 
responsibility for all Portuguese airports, as a series of 65 public works and goods and 
services purchase contracts awarded directly and through competitions. The project suffered 
long delays and cost overruns, having been awarded in 2000, and delivered in 2007, 4 years 
later than planned. The airport was operational throughout construction. 
The new terminal building won the 2007 European Steel Design Award for Portugal, and the 
airport has been voted by passengers as the best European airport in 2007 for the ACI 
International Award, while it has been between the top three between 2006 and 2011. 

2 The Contracting Authority (Public Party) 
ANA is the airport infrastructure manager in Portugal, operating the national airports. It was a 
public company when the Sá Carneiro airport expansion project was procured and built, but 
recently, in 2013, it was concessioned to Vinci for a 50-year period. 
As manager of the Portuguese airports, ANA was responsible for the establishment, 
management and development of airport infrastructure in Portugal. Implementing the 
strategic development plan of the Sá Carneiro Airport was their responsibility. 
Because it was a public company with exclusively public capital, ANA was subject to public 
procurement laws. 
The new design was subject to national and international standards and regulations. 
Supervision and enforcement of national regulations is the responsibility of INAC, the civil 
aviation regulator. 
The design was mostly carried out by the contracting authority ANA. Some detailed design 
was contracted out (structural, water/drainage, gas, electrical, mechanical, and security) to 
the following companies: AF – Armando Fialho, TalProjecto, ENGIDRO, EACE, Eng. 
Rodrigues Gomes e Associados. 
Construction, services and equipment were contracted to the following companies: A. 
Cavaco, ABB, ACF, Adrianos, Alves Ribeiro, Bento Pedroso, Abrantina, CDL, Comelmada, 
Edifer, EDP, Efacec, Engil, Fernando Gaspar, Geopesquisa, Letratec, Mota-Engil, 
Movex,OFM, Siemens, SIMI, Sinal Impar, Sistavac, Soares da Costa, Soletop, Somague, 
Sotécnica, Teixeira Duarte, ThyssenElevatec, ThyssenKrupp, Zagope. 
Other companies and institutions were involved as consultants (Schipol and NACO), 
managers and supervisors (GAPOBRA, GPA, PLANEGE, SOGECINCO, AFAPLAN), 
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inspectors (CONUGAL/FASE), auditors (IOAT, European Court of Auditors, General Finance 
Auditor and Ernest&Young), and evaluators (National Laboratory of Civil Engineering, 
CONSULPAV, Bureau Veritas – RINAVE). 

3 Sources of Financing 
The financing was based on ANA’s own funds (42,8%), EU ERDF funds (6,1%), EIB loan 
(41,3%) and other loans (9,8%). The airport expansion was part of TEN-T’s Priority Project 8 
- Multimodal axis Portugal/Spain-rest of Europe. The III Community Support Framework 
report for Portugal included the Sá Carneiro Airport expansion as a funded project (24,9 
million euros from the European Regional Development Fund). 

4 Users 
Airlines and business developers looking to establish themselves at the airport (including 
commerce and cargo operators) are the users of the airport. Air transport passengers are 
also users, although they are not charged directly for the use of the airport. The main 
stakeholders identified for this project are ANA, the airport operator, the airlines flying to the 
airport, the businesses established at the airport, local public transport companies, local taxi 
associations, the local government / municipality, population residing near the airport 
(subject to noise), the local environmental associations, and airport handling companies. 

5 Key Purpose for Public Financing Model Selection 
For this project, ANA did not choose private co-finance. As airport operators, they contracted 
out construction, as that is not their vocation. They were able to finance the project partially 
with own funds, partially with loans, and with some ERDF contribution. More recently, ANA 
was the object of a PPP awarded to Vinci for 50 years, for the operation of all Portuguese 
airports. 

6 Project Timing  
The airport was built in 1945, under a different name – Pedras Rubras. In the mid-1950s, it 
became international following a runway extension to 2400m. During the 1970s, the runway 
was extended again to 3480m. In 1990, there were major remodelling works, with a new 
terminal building, new access roads, new parking in the platform, a freight terminal and 
additional technical buildings for air traffic control. With 1990 renewals, the airport was 
renamed Sá Carneiro. However, by the end of the decade, at 3 MPA, there were already 
severe capacity constraints affecting airport performance and its ability to grow. There were 
too few check-in desks and boarding gates, the baggage handling system did not have 
enough capacity, there was a shortage of parking, the platform layout was not optimized, the 
terminal layout was too limited and could not accommodate commercial area demands, and 
the single curbside access was congested. Facing these challenges, the airport operator 
brought in a consultant – Schiphol Project Consult – to devise a strategic development plan. 
In 1999, that plan, which covered marketing, business, land-use and infrastructure, and 
environment, was put forward as a three-stage masterplan for the airport. The 1999 
expansion of the Sá Carneiro airport is the first stage of that masterplan for the airport. 
Further stages of the masterplan support future traffic growth for the airport. 

7 Project Locality and Market Geography  
As mentioned before, Porto is the second metropolitan area of Portugal, with a population of 
3,7 million inhabitants, and an increasing population density of about 1580 inhabitants per 
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square km. It has recently become a popular tourist destination listed in many top rankings 
for city break destinations in Europe. Tourism is one of the forces driving air traffic growth. 
Although it is the only airport in the city of Porto, the Sá Carneiro airport is in direct 
competition with other airports in the region. There is competition for air routes with the 
Lisbon airport, and the Galician airports in Spain (Vigo, Santiago de Compostela, A Coruña). 

8 Procurement & Contractual Structure 
65 contracts were involved, most related to construction, design, and construction 
coordination. There were also several contracts for systems and equipment. 
Tendering 
More than half of the contracts were directly awarded (54%), however these only represent 
11% of the total value contracted. 87% of the total value of the construction was awarded 
using a public tender. Very few contracts were awarded using limited or negotiated 
procedures (a total of 7 representing 11% of construction value). 
The main reason for using direct award procedures was the urgency due to the traffic peak 
generated by the UEFA championship EURO 2004. Additionally, 5 public tenders were 
cancelled with the exclusion of all bidders due to irregular and incomplete proposals, or 
because all bids were considerably higher than requested. Most of the direct awards were 
carried out after approaching only one company. 
The most important award criteria for public tenders were price and deadline, which 
contrasts with what actually happened in terms of delays and cost overruns. 
Open calls used as award criteria price (from 30 to 60%), deadline (from 13 to 35%), quality 
and quality control (5 to 40%), and technical support to equipment (30 to 40%). 
Restricted calls used lowest price by NPV calculation as the sole award criterion. 
Negotiated procedures used price (55%), quality (5%) and equipment (40%) as award 
criteria. 
Direct award procedures used lowest price by NPV calculation as the award criterion, and, in 
three cases, a 15% to 20% weight on quality. 
Contract Structure 
The contracts followed three main pricing models – lump sum, fixed price and rental – but no 
official standards were used. The Court of Auditors concluded that lump sum contracts were 
not adequate for the project, and that unit cost should have been adopted. The Court 
mentions a particular contract that was tendered without detailed measurements and still 
used a lump sum model. 
Risk Allocation 
As designer and operator, financer and borrower of bank money, and contracting authority of 
the construction, equipment and rental contracts, ANA took the bulk of the risks associated 
with the expansion project, as depicted in Figure 1. 
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Figure 1: Risk allocation 
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Performance 
Works inspection for the contracting authority was very satisfactory: 53% of contracts were 
considered to have performed at an excellent quality level, 29% were considered 
reasonable, and for 12% there were some issues. 
With respect to cost, the project did not perform well: initial budget was EUR 308,2M; final 
cost was EUR406,9M; the cost overrun was of EUR98,8M, representing 32% of the original 
budget. This can be attributed to several reasons. Award value was 5% higher than 
budgeted. The contracting authority had to compensate several contractors for construction 
suspensions, construction delay, situations that hindered the works and constraints due to 
the terminal building construction. Claims for additional works were made, and after 
independent inspection, the contracting authority paid for them. Project changes, namely to 
deal with the Euro 2004 traffic peak, generated additional costs and required additional 
contracts. Pricing reviews also caused substantial cost overruns. 
The UEFA Euro 2004 championship was awarded to Portugal after the project was 
underway. To be able to process the peak in demand, some changes were made to the 
project. These changes were to be in effect temporarily, throughout 2004, and then the 
project would return to the original design. The Euro 2004 capacity expansion required 
stopping some of the construction works for the duration of the championship. The latter also 
generated claims from other contractors involved in the project. 
With respect to deadlines, the project did not perform well. There was a 10-month delay in 
the beginning of works because the environmental impact study was found non-compliant. 
Contracts were already being awarded at that time, and awards had to be stopped until a 
new study was submitted and an environmental impact declaration was issued. The final 
delivery of construction was 4 years later than planned. Even though the project was 
operating throughout construction, this delay had significant impacts. This delay can be 
attributed to several reasons. The imposition of level 3 alert after 9/11 made the areas 
around the pipeline off-limits to construction crews. Construction in those areas was thus 
delayed. The large number of bids for the terminal building contract, the tender suspension 
due to delays in obtaining the environmental impact declaration, and bidders’ claims to 
European courts, caused a delay of about 18 months. The temporary changes and 
constraints to the project due to the UEFA Euro 2004 championship required stopping some 
of the construction works for the duration of the championship. Finally, there were 
operational difficulties in providing construction site space for the contractors in the operating 
airport, especially since other entities were operating using airport space (customs, handling 
companies, restaurants and others). 
Project coordination problems were also considered a critical factor in this project. There 
were difficulties in project management and supervision, which could have been accounted 
for in such a complex project. These were eventually solved after the project governance 
was changed from a task force model to a central management and coordination body within 
the contracting authority. Nevertheless, this solution came only 3 years after construction 
began. 
With respect to traffic and revenues, the project has been performing well. In 2007, the traffic 
goal was 5MPA by 2010. Actual traffic in 2010 was 5,3MPA (6% higher than expected). 
Traffic is still growing since then – in 2014 it was 6,4MPA. 

9 Project Outcomes 
The main purpose for the contracting authority was to increase capacity to be able to attract 
further demand – this goal seems to have been successfully achieved. 
The Court of Auditors considers the project had a positive impact: the project made the Sá 
Carneiro airport a reference airport in the northwest of the Iberian Peninsula, allowed for a 
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higher passenger satisfaction, generated international recognition for service quality, 
improved the region’s economy, positioned the metropolitan area of Porto as a 
European/World city, and promoted direct and indirect activities, such as the creation of jobs. 
Despite the positive impact, the project’s delays and cost overruns make it less successful 
from a project management perspective. 
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Project Overview 
Project Title: The Hague New Central Train Station, The Netherlands 
Project Type: Brownfield  Greenfield  Both  
Type of Project Financing: Public 
Contract duration: 38 Months 
Budget: 
Rail Station Construction: 110 million EUR (2010) only for construction of the rail station. 
Rail Station Construction and Urban Regeneration: 172 million EUR (2015)  

Project Time Line: 
2001: The national government and municipality took the initiative. 
2003: The national government approved the plans for a new central station in The Hague  
2004: Date of Call for tender 
2007: Preparatory works for the new train station started.  
2010: Contract award 
2011: Official start of the construction of the terminal.  
Spring 2015: New public transport infrastructure is officially opened. 

 

 
Figure 1: The Hague New Central Train Station, The Netherlands 
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1 Introduction 
The Hague New Central Train Station project consists of the redevelopment of the old train 
station and the area surrounding this. The new station design is expected to serve a future 
demand of 350.000 passengers a day by 2020. The redevelopment works will not only 
improve the transport service, but also provide a renovated area, which includes new offices, 
stores and residential houses. The redeveloped area concerns an area of 160.000 square 
meters (m2). Furthermore, the project will also contribute to the development and integration 
of city landmarks, such as the National Archive, the National Library and the Literature 
Museum. The train station is an end node of the Dutch railway network. However, it is a 
critical node for transportation in the city. Tram and bus services are part of the train station. 
All these project features reveal the exclusive nature of the project in terms of market 
competition of infrastructure in the region. 

2 The Contracting Authority (Public Party) 
On behalf of the municipality of The Hague, ProRail is the contracting authority. Prorail is a 
government agency which maintains and builds the national railway network infrastructure, 
provides rail capacity and traffic control. 
In 2013, ProRail invested 1,2 billion EUR in rail and stations’ infrastructure. The municipality 
of The Hague budget in 2013 for Public Open Space management and development as well 
as Transport was 25 million EUR. This shows the importance of the contracting authority 
party. 
In 2003, the national government approved the plans for a new central station in The Hague 
after an initiative taken by two parties (national government and municipality) in 2001. 
It should be noted that for the renovation of the train station the Ministry of Infrastructure and 
Environment and the Nederlandse Spoorwegen (NS), were also involved and are relevant 
stakeholders. The Nederlandse Spoorwegen (NS) is a State owned company in charge of 
the operation of Dutch railways. 

3 Sources of Financing 
The project is funded by two government agencies:  

• The Ministry of Infrastructure and the Environment (earlier Ministry of Transport, Public 
Works and Water Management) providing funds for the construction of the train terminal 
(approx. 117 million EUR). 

• The Ministry of Housing, Spatial Planning and the Environment (now Ministry of 
Infrastructure and the Environment) providing funds for the urban, space and housing 
development (approx. 49 million EUR).  

4 Users 
The new infrastructure is expected to serve individual passengers. Currently, 150.000 
passengers use the station daily. By 2020, the forecast is that 350.000 passengers will use 
the station daily. The renovated area, which includes offices, stores and houses is transit to 
35.000 people a day. 

5 Key Purpose for Public Financing Model Selection  
Due to a significant modification of the scope of the works and the withdrawal of one tender, 
the tendering process initially oriented to award a design and construction contract failed. 
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The tendering process was resumed towards a standard construction contract. This project 
was never considered for private financing or co-financing through Public Private Partnership 
delivery models. 

6 Project Timing  
The socio-economic developments within the project planning / construction time can be 
reflected in the following indexes variations. The per capita GDP variation before 2008 kept 
increasing. After 2008, GDP decreased in the region. The contract was awarded in 2010. 
Following a period of four years, which started in 2005 and was characterized by decreasing 
unemployment rates, the unemployment rate increased after the year of contract award. 

7 Project Locality and Market Geography  
The project is urban in its nature. The train station is an end node of the Dutch railway 
network, and a critical node for transportation in the city of The Hague. The train station is a 
hub for tram and bus services. In addition, the population density has been increasing since 
2008 (two years before contract award), while industrialization, which can be reflected in 
industry fixed asset investments, increased soon after 2010 (year of the contract award). 

8 Procurement & Contractual Structure 
In 2010, the contracting authority awarded a Construction contract for this project. The rail 
infrastructure attached to the project is maintained by ProRail through outsourcing. The 
Nederlandse Spoorwegen (NS) is responsible for the operation, while certain activities are 
also outsourced. 
Tendering 
The project contract was awarded through a Competitive Dialogue procurement. Three 
bidders participated in the tendering process, which lasted nine months. 
Contract Structure 
The payments regime was agreed on the basis of a lump sum.  The agreed duration of the 
contract was 38 months. 
Risk Allocation 
The contracting authority awarded two contracts. One for the design and another for 
construction of the central station. This is reflected in the allocation of risks for the project, 
which is as shown in Figure 2. 
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Figure 2: Risk allocation 
 

Performance 
According to the management of the project, reliability, availability and safety will be likely 
improved in line with project expectations. The same can be expected for the maintainability 
and security. Some evidence indicates that more than 50% of end users are very satisfied. 
There were no cost overruns for this project, but additional investments due to changes of 
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design, complementary works and changes of pricing regulations. Yet, a delay in completion 
of works of 1,5 years occurred. Two claims were filed due to situations related to design 
changes and changes of prices. 

9 Project Outcomes 
The perceived general level of project success is high according to the management of the 
construction of the rail station that invokes as critical success factor the sound risk 
management, which involved the management of the many stakeholders who took part in 
the project. Although the project had been resourced with funds with some flexibility, the key 
factor was adopting cost-efficiency principles in the allocation of resources. However, there 
were some difficulties such as communication issues, lack of coordination with and among 
subcontractors, which was made worse by the continuous mobility of the subcontractors’ 
workers. To address these issues, the management of the construction (client) had to 
establish direct communication with the subcontractors. 
The main project purpose for the contracting authority was relieving congestion. The 
capacity that can be already delivered is 350.000 passengers a day. The redevelopment of 
the station is the product of preventative planning, rather than a response to an existing 
problem in the station. 
Economic Impact 
Large positive socio-economic impacts are expected since the project was conceived as a 
means to overcome an economic crisis, as well as to trigger additional investments in the 
area. 
Social Impact 
The main social impact is related to the redevelopment of the centre of The Hague city, 
which not only includes development of business, but also the enhancement of some 
deprived areas in the vicinity of the railway station. 
Environmental Impact 
The redevelopment of the station and the area surrounding thereof will contribute to 
promoting an increased use of the train, which will likely lead to a reduction of local pollution 
in the area. This is also possible due to a more optimal coupling with other transport modes 
also operating in the station, such as the tram, buses and private cars.   
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