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ABSTRACT
High-speed rail (HSR) continues to be a challenge in Portugal and Brazil. After a few years of developing
feasibility studies, both countries have moved forward with their projects. Ambitious or not, any of the
projects aimed to connect its two main cities, and, in the Portuguese case, the project would connect
the country to the European high-speed network, integrated in the list of priority corridors of the network
"TEN-T". The two projects, approximately of the same length, were launched in the market through a
private-public partnership scheme (PPP); having had also the same fate - the postponement "sine die"
and the withdrawal from the list of priorities of both governments. In the present work, an attempt to
understand the reasons that led to the failure of the two projects is made, which had even their tenders
launched and, in the Portuguese case, one of the concession contracts signed. A comparison of the two
models is done by empirical methods, and a comparison is also made between the two models and
other international case studies of implementation of high speed railway projects through PPP schemes
in different countries. At the end, conclusions about the justice of both projects cancellation are drawn,
justified by a number of reasons, namely design mistakes, risk allocation and projects’ distortion over
time, and finally, due to a serious financial crisis that affected both countries. Furthermore, suggestions
for future changes in both models are presented, for the case of a relaunching.

Key Words: High-speed rail, public-private partnership, Brazil, Portugal, contract management; risk
allocation

RESUMO

A alta velocidade ferroviária continua a ser um desafio que se coloca em Portugal e no Brasil. Após
anos a desenvolver estudos de viabilidade, ambos países avançaram com os seus projetos.
Ambiciosos ou não, qualquer dos projetos ligava as suas duas principais cidades, e ainda, no caso
Português, seria feita a ligação à rede europeia de alta velocidade, integrada na lista de corredores
prioritários da rede europeia “TEN-T”. Os dois projetos, aproximadamente com a mesma extensão,
foram lançados no mercado através de modelos de parceria-público privada (PPP); tiveram também,
um mesmo destino - o seu adiamento “sine die” e a sua retirada da lista de prioridades dos respetivos
governos. No presente trabalho, procura-se entender quais os motivos que levaram ao insucesso dos
dois projetos, que inclusivamente chegaram a ter os seus concursos lançados e, no caso português,
um contrato de concessão chegou a ser assinado. Uma comparação dos dois modelos é feita por
métodos empíricos, sendo feita também uma comparação entre os dois modelos e outros casos de
implantação de projetos de alta velocidade ferroviária através de PPP em diferentes países. No final
conclui-se que os dois projetos foram justificadamente adiados por diversas razões, nomeadamente
por erros de conceção nos modelos, alocação do risco, e pela desvirtuação dos projetos que foi
ocorrendo ao longo do tempo, e por último, devido a uma séria crise financeira que abalou os dois
países. São também apresentadas sugestões de alterações aos dois modelos, para a eventualidade
do seu relançamento.

Palavras Chave: Alta velocidade ferroviária, parcerias publico privadas, Portugal; Brasil; partilha de
risco; gestão de contratos
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1. INTRODUTION
1.1. Summary
High-speed rail (HSR) continues to be a challenge in Portugal and Brazil, having both countries, about
ten years ago, launched their ambitious projects. The two projects have shared the same fate: their
cancellation. This has occurred when both projects were going through the respective tendering
process. Moreover, the Portuguese - which has been split into different packages - has still arrived to
have its first contract signed. It must be highlighted that both tendering procedures have taken place in
an absolute normality.
The two projects have been tendered in a public-private partnership (PPP) scheme; despite both
countries have granted a large PPP experience on infrastructure projects, a previous experience with
high speed rail projects was inexistent, and the international experience in developing high speed rail
projects through PPP schemes was reduced. It should be added that, by that time, the only high-speed
rail PPP models still implemented were the Taiwanese HSR (commissioned in 2007), and the
international link Perpignan - Figueres, by that time still under construction. By the same time, two other
international projects were being developed under a PPP scheme - the French TGV lines “Tours –
Bordeaux” and “Bretagne - Pays de Loire” -, although both with any relevant lessons to be learned at
that time.
The implementation of a new HSR network requires an high initial upfront cost to pay the infrastructure,
but it can also led to significative costs to the public sector related with the operation and maintenance,
and, therefore, to taxpayers, if a sustainable operation is not achieved. Despite the high costs and risks
involved, the expansion of the high-speed rail globally, with more than 40 000 km of operating lines,
more than 15 000 km under construction, and more than 40 000 km in different stages of the planning
phase, highlights the importance of high-speed rail nowadays. The main reasons for such an expansion
must rely on its usually associated benefits, such as time savings, punctuality, reliability, safety and a
number of issues related with its positive externalities. High-speed rail projects, in its different
implementation stages, are spread by 43 different countries (UIC, 2015).
There is a great debate about the social costs of such investments, always bearing in mind the efficient
use of the scarce resources of the nations. When canalizing those huge amounts of public money to
HSR projects, other investments, sometimes more needed and that would be profitable for a wider
public, are deprecated. It is always necessary to ensure that HSR service is competitive and delivers
efficient market outcomes. Unfortunately, past experiences have shown that the feasibility studies,
commissioned to support the HSR implementation decisions are usually biased, namely by an
overoptimistic estimation of the revenues and social impacts, frequently associated to underestimated
costs of land acquisition and construction.
Likewise, investment in infrastructure through PPP schemes have grown considerably, by giving the
opportunity to several governments to make more investment in infrastructure without undermining state
budgets, pushing implementation costs for future exercises, while utilizing private sector expertise and
risk allocation.
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With a generalized use since the late 1970s, PPPs have evolved greatly in numbers, implementing
countries and sectors of activity. In the meantime, they also have reached the railway sector, particularly
HSR projects.
Railway PPPs are a much less tested business than the road PPPs, where there is an extensive
experience, which includes several concessions that have, since then, been completed. It is yet to
evaluate the success of implementing HSR projects through PPP schemes, as there is not sufficient
information from ongoing projects to properly evaluate this issue.
Portugal and Brazil have launched their HSR projects. These two projects had relevant similarities,
namely their extension, of approximately 500 km, and the fact that they were launched through PPP
schemes. But this two ventures eventually shared the same destiny; its cancellation or postponement
"sine die”.
The main similarities that can be seen in a glimpse are as follows:

- Greenfield projects of about 500 km of extension;
- Same technical standards to be used;
- The implementation through a PPP model;
- The inexperience in implementing HSR systems;
- The fact of being gigantic structural national projects, with its extraordinary impact.
Substantial differences also existed, such as the fact that one was deployed in a developing country,
without a technical-legal framework in the sector (Brazil), and another was implemented within the
European Union, where HSR is deemed as a priority and where there is implemented an impressive
HSR transport network. It is undeniable that Europe is at a forefront position between regions expanding
their HSR networks, and therefore existing plenty of successful cases regarding HSR implementation.
However, many drawbacks have, as well, happened, within the European countries. Nevertheless, a
broad technical and legal framework is tested and available. Within the European Union, the priority for
the expansion of the high-speed rail network has been defined through priority corridors, the TNT -T
(Trans-European corridors), with well-defined schedules for its completion. The Portuguese network is
deemed to integrate one of those Trans-European corridors, having guaranteed Community funding in
order to meet such commitment.
Through this work, a characterization of the two models - Brazilian TAV and Portuguese RAV - will be
made, in order to understand its main hits and wrong decisions, and finally the main reasons for the
cancellation of the two projects. When doing this, the international benchmarking will always be
considered, as the appraisal of other experiences is most useful.
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1.2. Objectives
The main objectives of this dissertation will be, after doing an analysis of the Portuguese and Brazilian
high speed projects - which were designed with a similar extension and developed through a business
model based on a public-private partnership - doing an analysis as follows:
•

Characterization of the Portuguese and Brazilian high-speed rail projects;

•

Analysis of the two projects in terms of lay-out, procurement process, business models,
feasibility and risk assessment;

•

Benchmarking with other international HSR projects - whether or not under PPP schemes - and
other PPP railway projects;

The present work will try to give a twofold contribution:
(1) to the understanding of the failures of both projects and main reasons to be put on hold, and,
(2) to conclude about the lessons to be taken from the two projects, regarding a possible future
relaunching.
1.3. Methods
The methodology used in this dissertation was the empirical research based on the observation of
similar projects in order to compare them, in its good and bad experiences, with the case studies that
are the object of this dissertation.
Based on a suitable literature review, and from data collected from other comparable international highspeed rail experiences, benchmarking will be made with the following HSR case studies:
•

The Dutch project “HSL-Zuid”;

•

The binational (France and Spain) “Figueres-Perpignan” link;

•

The Taiwanese “Taipei-Kaohshing” corridor;

•

The French “Tours-Bordeaux”;

•

The French “Bretagne – Pays de Loyre”;

•

The French “Nîmes-Montpellier Bypass”, and finally

•

The Russian “Moscow- St. Petersburg line”.

The information regarding the two case study projects, RAV and TAV, where mainly obtained from the
tender documents made public and from official strategic studies and documentation presented in
several international road shows.
The work developed has the limitations of the sometimes difficult access to confidential information both
from the management of the concessionaires and from the bids offered during the tender phases,
making the compilation of reliable costs and risk informations difficult.
A practical knowledge of the Brazilian transport infrastructure market, results from the own experience
of the author and work developed in the sector during nine years of residence in São Paulo.
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1.4. Structure
This dissertation will be organized as follows:
In section 1, an introduction to the scope of the work is made, being the objectives of the dissertation
identified and the research methodology presented.
In section 2, a literature review is made, showing what, in the published literature, is relevant to this work
in the main two subjects: about the high-speed rail (HSR) project implementation, and about the publicprivate partnerships (PPPs) approach on infrastructure development. Furthermore, the case studies that
are useful for benchmarking are described in its most relevant topics.
In section 3, the two case studies that are the object of this work, the Brazilian TAV and the Portuguese
RAV projects are described.
In section 4, a comparison between the two case studies is made, and as well a benchmarking with the
international cases identified in section 2.
In section 5, suggestions and discussions are made about findings and results from the comparisons
that have been made in section 4, highlighting the main discussion topics.
And finally, in section 6, conclusions about this work are drawn, including its limitations and possibilities.
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2.

LITERATURE REVIEW

2. 1. About high-speed rail
2.1.1. An high-speed rail definition
There is not a standard high-speed rail definition.
According to the UIC, high speed is a combination of a lot of elements which constitute a whole “system”:
infrastructure (new lines designed for speeds above 250 km/h and in some cases, upgraded existing
lines for speeds up to 200 or even 220 km/h), rolling stock (special designed train sets), operating
conditions and equipment, etc. In view of the fact that many high speed trains are also compatible with
the conventional network, the term "high speed traffic" is also frequently understood to signify the
movements of this type of train on conventional lines but at speeds lower than those permitted on the
new high speed infrastructure. It is, though, useful, the European Council Directive 96/48, which defines
that an high-speed infrastructure can comprise three different types of lines (E.C., 1996).
•

Purposely built high-speed lines equipped for speeds generally equal to or greater than 250
km/h;

•

Upgraded conventional lines, equipped for speeds of the order of 200 km/h; and

•

Other upgraded conventional lines, which have special features as a result of topographical or
land-planning constraints, on which the speed must be adapted to each case.

Although being too general, this definition by the European Council takes into account a broad system,
where not only the speed is mandatory, allowing the use of some conventional railways altogether with
exclusive HSR lines, and using different commercial speeds.
Related to the generalist definition of high-speed rail by the European Council, Rus (2009) established
four models, depending on the exploration of the network: from an exclusive exploitation, to mixed and
fully-mixed systems (Figure 1).

Figure 1: HSR models according to the relationship with conventional services
(Source: extracted from Rus et al., 2009, p.21)

These different exploitation models, as shown by Rus, are very useful for comparing the HSR system
review presented below.
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2.1.2. The high-speed rail around the world
The first HSR project, named Shinkansen, was implemented in Japan in 1964. It was a huge success,
solving a longstanding demand problem. The Tokaido line, connected Tokyo to Osaka, making the
500km route in less than three hours, with an average speed of 210 km/h, four hours less comparing to
the existent railway line (Takagi, 2005). France was the second country developing a HSR system
(TGV). At that time, France was emerged in high technological projects such as the Concorde. The line
Paris-Lyon was opened to public in 1981. Nowadays France has a strong high-speed rail network,
connecting its most important cities and being integrated as well on international high-speed rail projects
with neighbour countries, sharing trains and lines. TGV network is linked with the surrounding countries,
such as Germany, Italy, Netherlands and Spain. With the Eurostar, a HSR service linking London to
Paris and Amsterdam, an important railway link between these three countries was established. This
project was followed some years later by Italy, which opened its first line Roma-Naples in 2005. Highspeed rail projects quickly spread all over Europe. Figure 2 provides the big picture of the HSR world.
Although China has had the most spectacular high-speed rail development during the last decade,
several questions, such as those regarding to the size of the country, population, highly densely
populated cities, government system and property rights, does not make the case comparable to the
ones in study, except for some technical items. In appendix 1, a table with the main HSR lines is
provided.

Figure 2: HSR world big picture, (source: extracted from UIC, 2015, p.7)

Nowadays, we can find HSR systems in operation in countries such as Japan, France, UK, China,
Taiwan, Spain, Germany, Belgium, South Korea, Taiwan and Morocco; the following countries have
HSR networks under construction or in an advanced planning stage: Indonesia, Thailand, Russia,
Turkey, Saudi Arabia and USA.
These countries, among others, are still debating the possibility of building they high-speed rail system:
Sweden, Norway, Portugal, Poland, Brazil, Argentina, South Africa and India.
2.1.3. The E.U. political framework on high-speed rail
Many European countries are planning the construction of new HSR lines, and the European
Commission defines it as a priority within the trans-European networks (Rus and Nash, 2009).
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The HSR network has expanded ten-fold in Europe, increasing from 643 km in 1985 to 7,343 km in
2013 (EPRS, 2015). The same report reveals that the demand increased from roughly 15 billion
passenger per km in 1990 to about 110 billion passenger per km in 2012.
After the first HSR projects being implemented in several European countries, such as France and Italy
at first, and then followed by Germany, the UK and Spain, the E.U. started providing specific support to
European rail projects with the establishment of the Trans- European transport network (TEN-T) in the
early 1990s. Some priority projects of the TEN-T corridors concern to HSR (EPRS, 2015).
In the field of transport, TEN-T aim to create a single, coherent and multimodal network that can
integrate land, sea and air transport throughout the European Union. To achieve this goal, nine core
network corridors have been identified. The E.U. also promotes HSR development through other means,
including technical harmonization measures, security systems and funding instruments (E.C., 2008).
To achieve the interoperability of the national networks, the E.U. defined a set of harmonization
measures, including a unique traffic management system, the European Rail Traffic Management
System (ERTMS). Several specification for interoperability have been laid-down by the E.U., with
several packs of TSIs (specifications for interoperability) having been adopted since then (E.C., 1996).
There are also issues related to the gauge (Portugal is still using exclusively the Iberian gauge1) and
energy supply to the trains that have to be harmonized in order to achieve the European interoperability
standards.
2.1.4. High-speed rail pros and cons
The advantages and disadvantages of the high-speed rail systems will be illustrated through a swot
matrix, in figure 3.
The identification and magnitude of these wider economic benefits are difficult to determine and there
is usually given excessive emphasis to them by promoters and politicians (Rus, 2008). The author also
highlights the frequent duplicated benefit measurements.
Great attention should be paid to the correct evaluation of the costs and benefits of each HSR line,
evaluating accurately the costs, social benefits and finally the net present value (NPV) of the project.
The willingness to pay for a HSR project is the essential key, and when it does not exist, the project
should be rejected (Rus, 2008).
2.1.5. The costs of high-speed rail
According to UIC statistics, the costs of building a new HSR network are as shown in table 1. Figure 4
illustrates the cost splitting of a HSR system by categories.
Table 1: Magnitude of costs of High-speed systems in Europe (source: UIC, 2015, p.25)
Average costs

Different Cost Categories

€ 15-40 M

Construction of 1 km of new high-speed line

€ 90.000

Maintenance of 1 km of new high-speed line

€ 30-35 M

Cost of a high-speed train (2350 places)

€ 1M per year

Maintenance of a high-speed train
(2 €/km-500,000km/Train & year)

1

The Iberian gauge of 1.666 mm differs from the 1.435 mm standard gauge used in most E.U. countries and
mandatory to be adopted in the TEN-T corridors.
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Figure 3: High-speed rail SWOT matrix analysis
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Figure 4: Costs of an HSR system by categories (source: UIC, 2015)

2.1.6. Metrics about HSR
There are not absolute metrics to analyse whether a new high-speed rail project is worthwhile or not, as
it depends on several circumstances (e.g., Rus et al, 2009), but there are some metrics and thresholds
that became commonly accepted from lessons learned on past projects.
The rail travel times in a HSR line should be higher than one hour and above three hours, to be really
competitive, without losing passengers to other transport modals, such as cars (below one hour travel)
or plane (over one hour travel). The commonly accepted metrics for standard distances between two
great poles - in order to be most competitive to HSR - is about 500 km, a trip that can be made in two
hours, with a commercial train speed of 250 km/h (Rus, 2009).
According to Campos et al (2007), only “under exceptional circumstances (a combination of low costs
plus high time savings, perhaps because the existing rail infrastructure and competing modes are very
poor)” it is worthwhile implementing a HSR line under six to seven million passenger a year in the
opening year, or, “with more typical construction costs and time savings”, that threshold would be more
likely nine million passenger a year (Rus and Nombela, 2007; Rus and Nash, 2009; E.C., 2008; Albalate
and Bel, 2014). The same authors remark that investment in HSR can rarely be justified, except on the
great European central corridor, such as England, Germany and France, given the typical rail demand
volumes and willingness to pay “less likely to be found in countries with lower population density away
from the core of Europe”.
Authors have found, as well, a pattern to the evolution of an accomplished HSR system: a demand
growth by 5% in the first five years of operation, and a lower demand growth of 3% afterwards,
considering a “maturity effect” (Campos et al, 2007).
2.1.7. Different political options, solutions and models for HSR network expansion (Spain, France,
Germany and Italy)


Spain: “AVE”

The Spanish AVE has a special relevance to the Portuguese case. In fact, not just because its network
is the second biggest in the world, but particularly because it will be the only link between Portugal and
the European high-speed rail network. The connection will be guaranteed through the Lisbon-Madrid
line, integrated in the Atlantic corridor.
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The HSR project in Spain is a case study of applying such a project in a medium-sized country in western
Europe; a complete line was built from scratch, linking all its main regions. Over a period of 25 years,
Spain has built its high-speed railway network of more than 3 000 km, corresponding to the largest
network in Europe and the second largest in the world. During this period, Spain reached the goal of
placing nine out of ten citizens within a distance of 30 km from a station with high-speed service (AVE,
website).
The amazing development of its network has placed Spain in the forefront of the most developed highspeed network countries in the world, which has given to it undeniable prestige and competitiveness;
this has boosted the internationalization of Spanish railway companies, some of which have become
important players at the global level, as well as opening several doors for the export of various services
associated with this technology (Albalate and Bel, 2014).
The successes and failures of the Spanish project are of great interest to those countries having the
ambition to implementing their own networks. Every country planning its own HSR should look at this
case, despite the observations of some scholars about the incomplete public disclosing of all the figures
involved in the construction and operation of the network (Albalate and Bel, 2014).
A study by Kearney (2015), commissioned by construction companies association Seopan, concluded
that Spanish high-speed rail has come not only at a lower cost in absolute terms, but also compared
with other countries. With a price tag of EUR 14m per kilometre, its average cost is the same as France,
and lies well below that of Germany (EUR 22m per-km), Italy (EUR 40m) or Japan (EUR 30m)”.


France: “TGV”

Since the opening of the Paris-Lion line, in 1981, the French HSR system, best known as “TGV - Train
à Grande Vitesse”, became a watershed in the European rail transportation.
The TGV network - the best known and studied of the HSR systems- is always analysed when planning
such a system whenever the implantation country is located (Henn et al, 2013). The researchers point
out the main reasons for the success of this project, such as the centralized system with its main hub in
the Paris region with its high population density, the relatively easy topography, and the fact of France
being a polygon, with the main cities at a competitive distance to railway transportation (Rus, 2008;
Campos et al, 2007; Albalate & Bel, 2014). Another important fact is the strategic position of the country,
with some European capitals located at a railway-competitive distance, such as London, Amsterdam
and Brussels. It is also to point out that France borders six countries, in addition with the tunnel link with
the United Kingdom. It should be noted that the shortest railway link between the British Isles and the
European continent is by France, and that it is bordered by the largest and most developed economies
on the continent.
The Paris-Lion line, is considered as one of the most achieved HSR lines. The base that originated the
decision to make the option for the HSR was the same of Japan - the congestion of the railway link
between Paris and Lyon. Because it is a well-studied line, it is important to bring some of the aspects
related to ridership and impact on modal transportation. This line, is considered as one of the most
sustainable HSR lines in the world (Albalate and Bel, 2014).
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The number of railway passengers almost doubled from 1980 to 1992, from 15,5 million to 22,9 million
per year, what has been attributed to the attraction of new passengers by the new HSR line (Vickerman,
1997). The economic sustainability was the mantra for the expansion of this network (Dunn and Perl,
1994). In this respect, the different expansion paces of the French and Spanish networks are easily
identifiable. One of the main reasons for such a sustainable HSR network was the country focus on
commercial sustainability and immunity to the regions and industry lobbying pressures (Albalate and
Bel, 2010).


Germany: “Neubaustrecken”

German high-speed rail is the other system always to be taken into consideration when planning a new
HSR model. De Rus (2009), classified the German HSR network as an hybrid system, with high-speed
lines connected to the conventional railway lines, namely in the access of the city centres by commuter
trains (an illustration of the different models is shown in fig.1).
The pragmatism of the German transport policy has shown us some different transport achievements
when it comes to versatility, such as the “tram-train”, a tramway (light rail) developed in Germany in the
early 1970s and prepared to enter and exit city centres by using the commuter-train lines (Walker, 2009).
Germany, is known for some independence in the decision making of each region, which always have
to approve the projects by its own; i.e., the central government cannot push too much one big national
project without the support of all stakeholders of the region.
Rus (2009) said about the German HSR network that “is not only a system sharing high performance
and conventional lines; it is, as well, a mixed system, devoted to passengers and freight transportation”.
Gutierrez Puebla (2005), highlights that the first HSR lines were planned for the transportation of goods
between the port cities in the north to the industrialized south, and then, after the German reunification,
additional priorities came in order to connect the west and new east regions.
Dunn and Perl (1994) consider that the main difference between the French and German systems is
that the “German one is heavier and more expensive to run, but offering great flexibility”.


Italy: “TAV”

Italy, with its difficult orography, was late in developing the rail network. There has been an huge road
development after the war, and with the industrialization, Italy became a great car fabricant. The HSR
in Italy begun in 1991, with the creation of the “Societá TAV”, company to which the contracts to build
and operate the lines Milan-Naples and Turin-Venice were awarded. A year later, one more line was
added to the concession: the Milan-Genoa line.

Figure 5: Societá TAV shareholder structure
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In 1998, 60% of the private shares were acquired by GFDS; that is to say, the PPP model collapsed.
(Albalate, 2014). Fig. 5 provides an illustration of its shareholders structure evolution.
2.1.8. Technological evolution on high-speed transport
Since the first projects came to really, with the opening of the Tokaido line, in 1964, the high-speed rail
became the high-technology in trains. It was more than 50 years ago. If during that period of time there
was no doubt about what system choosing to achieve high-speed, nowadays new technologies are
giving their first steps, such as maglev and hyperloop.
The Maglev is a magnetic levitation train that can easily achieve a velocity of 650 km/h. The unique
project working with this not-so-new technology is the short distance trains between Xangai and the
airport, making a trip of 30min in just 8 minutes (Railway Technology, 2018a).
“Will Maglev be the next step in high-speed train transportation?” After the apparently success case of
the Shanghai Maglev, that is a strong possibility. As such a system will be feasible to the ShinkansenOsaka corridor, Takagi (2005) pointed out that “a major issue in the development of high-speed rail
during the next 10 years will be whether Japan gives a green light to the maglev system”.
The Hyperloop is a new and revolutionary mode of transportation under development that moves freight
and people quickly, safely, on-demand and direct from origin to destination. The vehicle accelerates
gradually via electric propulsion through a low-pressure tube. The vehicle floats above the track using
magnetic levitation and glides at airline speeds for long distances due to ultra-low aerodynamic drag.
“Hyperloop One” can achieve velocities over 1 000 km/h that is 2 to 3 times more than HSR and
magnetic levitation trains (Hyperloop, 2018).
These two alternatives may not compete with the HSR technology mostly for two main motifs; the first
one is the high production costs of both systems, and the second are the big distances necessary to
make them feasible.
2.2. The public-private partnerships in infrastructure projects
2.2.1. What is a PPP
There is not an universal definition of a PPP; on the contrary, there are several different ones coming
from highly reputed organizations such as World Bank, OECD, IMF, European Commission,
development banks, credit agencies, etc., to name but a few. In this dissertation will be considered the
European Union definition: “The term public-private partnership (“PPP”) refers to forms of cooperation
between public authorities and the world of business which aim to ensure the funding, construction,
renovation, management and maintenance of an infrastructure or the provision of a service” (E.U.,
2004).
Being a proven fact that municipal, state and national budgets are frequently insufficient to invest on
infrastructure, financing directly necessary facilities, it is therefore essential to attract private funding.
The use of the public-private partnership contracting is a good way to solve the governmental immediate
needs relying on private money (UNECE, 2008).
PPP on infrastructure sector can be defined as “an agreement by which the government contracts a
private company to build or improve infrastructure works and subsequently maintain and operate them
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for an extended period (for example, 30 years) in exchange for a stream of revenues during the life of
the contract”. In return, firms typically receive revenues from future users fees or from the government,
named “availability payments” (Engel et al, 2011).
The PPP knowledge lab defines a PPP as "a long-term contract between a private party and a
government entity, for providing a public asset or service, in which the private party bears significant
risk and management responsibility, and remuneration is linked to performance” (APMG, 2018).
According to the OECD, “PPPs are characterized by the fact that the private operator is in charge of
both building and operating the infrastructure and that, at least for the contractual period, the private
operator is also the owner of the assets” (OECD, 2012).
2.2.2. Types of projects
PPP modalities vary mainly in risk transfer to the private sector, the investment to be done by each
party, the control and ownership of assets, and the payment mechanism.
Usually PPPs are “tailor made” projects, and would have, desirably, the twofold objective: the public
entity relying on the skills and performance of a private entity - being sufficiently protected with a fare
risk sharing - and a contract design capable to attract the private investors.
The most used models for PPP projects in transport infrastructure are the DBFO (Design-Build-OperateFinance), the DBOT (Design-Build-Operate-Transfer), BOT (Build-Operate and Transfer), Operation
Concession, and Infrastructure Maintenance and Upgrading Concession.
PPP can be vertically or horizontally integrated, each modality with its advantages and disadvantages.
Being a truth that a vertically structured contract minimizes the interfaces and coordination, it may
reduce considerably the competition, namely because of the need of an operator on-board; on the other
hand, horizontal contracts allow more competitiveness (Albalate et al, 2017).
Several scholars have noted that, despite of its many advantages, the vertical integration in integrated
PPPs in railways have not achieved good financial results (Gangwar and Raghuram, 2014).
2.2.3. Vantages and disadvantages of PPP contracting
A public-private partnership is a contract between a governmental agency and a private entity. The goal
of a partnership of this kind is to provide some public benefit, bringing the private experience along with
the financing of the projects, allowing, with the improved performance expected, benefits to the
government and directly to the users (e.g., OECD, 2012). A key element of those contracts is that the
private party should take an important part in the risk sharing of the project, and here is where lies one
of the great difficulties of the PPPs: the correct measurement and allocation of risks, which generate, a
couple of times, a misbalanced contract for one of the parties (OECD, 2012).
PPPs can be an alternative of financing projects and transfer project ownership from public to private
companies, seeking more efficiency, i.e., to get “more for less” (DIF, 2018).
Being an important tool, it is essential to use it properly, as it can bring severe financial disadvantages,
namely those coming from renegotiations (Guasch and Straub, 2006; Cruz and Marques, 2013).
Although it is common sense that the public parties usually bear the brunt of the ruinous contracts - and
that due because of the sometimes disproportional know-how of the related matters (Koppenjan and
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Leijten, 2005) - it is easy to find multiple situations where the private parties had ruinous contracts that
led, a couple of times - to the bankruptcy of the companies, such as the Dutch Ballast Nedam, and more
recently the British construction giant Carrillion, to name but a few (The Guardian, 2018). Figure 7
provides a swot matrix, illustrating the vantages and disadvantages of PPP contracts.
2.2.4. Risk allocation and other success keys of a PPP in infrastructure
Risk allocation is one of the most important features when opting for a PPP contract model. It should
start in the planning phase, and at the start of the procurement process the client should provide the
risk allocation scheme in the tender documents (Bing et al, 2004). It is important to remark that risk
transfer is one of the major features when deciding and promoting a project under a PPP scheme,
therefore, without a proper risk transfer, an important assumption related to the advantage of the PPP
model will not be fulfilled (Marques and Berg, 2011).
The Eurostat (2016) recommends guiding on accounting treatment for PPPs. Eurostat defines three key
risks:
1 - construction risk - where a government’s obligation to start making regular payments to a private
partner without taking into account the effective state of the assets would be evidence that the government
bears the majority of the risks;
2 - availability risk - a government will be assumed not to bear availability risk if it is entitled to reduce
significantly its periodic payments, “like any ‘normal customer’ could require in a normal contract”; and
3 - demand risk - a government will be assumed to bear this risk where it is obliged to ensure a given
level of payment to the partner, independently of the effective level of demand expressed by the final user,
rendering irrelevant the fluctuations in level of demand on the partner’s profitability.
Eurostat recommends that the assets involved in a PPP should be classified as non-government assets, and
therefore be recorded off the balance sheet of the government, if both of the following conditions are met:
1 - the private partner bears the construction risk; and
2 - the private partner bears at least one of either availability or demand risk
The risk allocation process starts at the early beginning of a PPP, and the main idea is to be priced in
the offer and discussed during the negotiation stage of a tender, with the aim of achieving the best
allocation possible, and therefore, the best value for money (VfM). Figure 6 illustrates the risk allocation
process in a PPP contract (Bing et al, 2004).
Because of the new rules that increasingly restrict PPPs to being vehicles for overcoming budget
constraints, PPPs tend to increasingly become a form of efficiency and risk allocation in public
infrastructure projects (Bing et al, 2004).
An appropriate allocation of risks, or the best possible allocation of them, meaning with that that the
risks should be allocated to the party which is best able to manage them, it is a major key of success.
Being the best party to manage a risk the one who could better absorb its impact and consequences
and eventually minimizing the cost of the risk. Another key factor sometimes forgotten is that the private
counterpart should bring along a better management and technical expertise and not only the capacity
of raising finance; some recent experiences reveal that the emphasis of the business is lying to much
in the financial partners.
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Figure 6: Risk allocation process in PPP contract procurement (Source: Bing et al, 2005, p.27)

2.2.5. Public perception and continued public debate
Nowadays the great infrastructure projects are subject to public debate, generally generating few
consensus. Some projects are permanently postponed with discussions quickly being classified as
“taboos”. There is always a great discussion about the real need of several infrastructure projects (an
example of that is the current discussion over the implementation of an HSR line in Sweden), but when
the discussion under the funding comes, it usually becomes far more complex. What project should be
selected, who should decide, and how should those investments be paid are among the great questions
(Rus et al, 2009).
In some countries such as the USA, where net investment on infrastructure has declined
(Schanzenbach et al, 2017) and with the average age of infrastructure continuing to decrease, there is
a huge debate on the PPP model as a way of finding the American infrastructure network.
2.2.6. Contract management
“The objective of PPP contract management is to obtain the services specified in the output
specifications and ensure ongoing affordability, value for money (VfM) and appropriate management of
risk transfer” (APMG, 2018).
Several scholars have been writing about the subject since there are no doubts that managing traditional
government contracts is different from managing PPP contracts, due to its specific characteristics, such
as being long term, complex, and particularly due to its nature of being necessarily incomplete (e.g.
Hart, 2003; Marques, 2018).
According to PPIAF (2018), in its PPP Knowledge lab, for a properly management of a PPP contract, it
is necessary to ensure the following issues:


Services are delivered continuously and to a high standard, in accordance with the contract,
and payments or penalties are made accordingly;
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Contractual responsibilities and risk allocations are maintained in practice, and the
government's responsibilities and risks managed efficiently;



Changes in the external environment -both risks and opportunities- are spotted and acted on
effectively; and



The efficiency expectations of the contract are achieved and the handback provision in the
contract are met.

To properly deal with the contract management is frequently an issue to the public sector, due mainly
to the lack of human resources and sometimes to under-skilled staff, when compared to the private
sector (e.g. Koppenjan and Leijten, 2005).
Another worry in a PPP contract management is the performance evaluation of the concessionaire; it
should be a practical way to evaluate the contractual standards, namely the ones related to the
availability. Although fines are most times foreseen for underperformance, it is often verified that the
concessionaire is not penalized. The dispute resolution is another important matter when referring to
the contract management. As in any long term relationship, conflicts arise, and therefore it is necessary
to address them efficiently (Marques and Berg, 2011). Most PPP contracts define arbitration as the form
to addressing conflicts, avoiding the delayed court disputes, however, arbitration often penalizes the
public sector (Marques, 2018).
2.3. The public-private partnerships in railway projects
2.3.1. PPP on high-speed rail, an open possibility
PPP schemes were usually not a contract choice for developing HSR networks: “while privatization has
been used as extreme policy in Japan, the recourse to private sector through public-private-Partnerships
has not been an effective tool to extend HSR networks in the world. Examples of PPP failures are
present in the experiences of Italy and Taiwan” (Albalate and Bel, 2014).
The Taiwan high-speed rail (THSR) was the first HSR launched as a PPP scheme, in a BOT model. It
was, as well, the only HSR BOT in service for several years (Chang and Chen, 2001; Kien-hong and
Johannesson, 2010).
The Perpignan - Figueres, a 44,5 km railway between France and Spain, designed for a mixed traffic,
and the Dutch project HSL-Zuid, are another two European HSR projects that have been launched as
a PPP scheme (ahead, in this dissertation, it will be given a closer look on these three PPP projects).
Another two projects launched in Europe as PPP schemes were the French Tours-Bordeaux and
Bretagne - Pays de Loire, with a forecast to start commercial operation in 2018 (PPIAF, 2018). The
Moscow - St. Petersburg HSR line, is another project launched in a PPP scheme, with a complete
package to be delivered to the Russian government by Deutsch Bahn (DB) and partially to be open by
the Russian world cup 2018 (DB, 2011).
China has recently launched its first high-speed project in a PPP scheme, the 270-km project Hangzhou-Shaoxing high-speed line (IRJ, Sep. 2017b).
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Figure 7: PPP SWOT matrix analysis
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Apart from these above mentioned projects, there are not any other HSR launched under PPP schemes
so far, although the UIC admits that these kind of projects are suitable to be launched as PPP models,
suggesting a possible combination of public and private resources: private funds obtain return on
investment (ROI) and public funds ensure social benefits (UIC, 2015).
Apart from that, PPP schemes are a frequent choice in several metro and light rail projects throughout
the world.
2.3.2. Main high-speed rail projects developed under PPP schemes


The Dutch HSL-Zuid project “Hogesnelheidslijn Zuid”

The HSL- Zuid high-speed line was the largest PPP project awarded by the Dutch government to date;
this 100 km section of the route Amsterdam to the Belgium border, is integrated in one of the European
Rail Network (TEN-T) priority corridors. It was launched in 2001 and construction ended a couple of
months after the schedule. With this connection, it was possible to reduce the travel time between
Amsterdam to Paris from approximately 4h45m to just 3h. It allowed to shorten distances between
Amsterdam and London from 6h15m to 3h45m (Global Railway Review, 2008). The awarded
consortium consisted of BAM PPP, for Infrastructure, Siemens Netherlands, Innisfree PFI Fund and
HSBC Infrastructure.
The Netherlands have a long-standing tradition of launching PPP in Infrastructure, with an ambitious
plan of launching two big projects per year during the next decade (RWS, 2016). The country has
recently launched several PPPs on infrastructure, such as locks, motorways, airport expansion,
including this HSL-Zuid (RWS, web page). Dutch public agencies are increasingly recurring to DBFM
contracts to the delivery of public works on infrastructure and services (RWS, 2016). According to data
published by governmental agencies, the DBFM projects have created so far an added value of 10 to
15% on average when compared to previous projects realized in the conventional way, more on time
and within the budget (Hebly and Klijn, 2016).
The HSL-Zuid was launched in 1999, with the concession contract signed in 2001. Originally scheduled
to be in service by 2007, the full operation only started by the end of 2009, 48 months behind the
schedule (Koppenjan and Leijten, 2005). Fig. 8 provides an illustration of the HSL-Zuid business model.
The HSL-Zuid contract was mainly a functional contract with technical specifications and details having
been clarified after the contract had been signed (Siemens, 2008).
The double-track HSL-Zuid has been designed exclusively for passenger use. The project was awarded
the title “PPP deal of the year 2001” by Project Finance Magazine, and it is especially relevant to this
dissertation, due to the fact that the Portuguese project model was initially based on the Dutch PPP
model (e.g. TdC, 2014).
The infrastructure concessionaire (Infraspeeed) would be paid by the government on an availability
basis to maintain the line, with penalties coming into force if the specified 99% availability target is
missed. The operator concessionaire (HSA, detained at 90% by the state owned railway company
ProRail, and the other 10% stake by the national air company KWM) should pay access fees amounting
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to EUR 148m per year to the government, in order to grant the use of the line over 15 years (Railway
gazette, 2005).

Figure 8: PPP HSL-Zuid business model

After several drafts of possible contract design, and after taking the decision of not contracting the entire
scope on a single contract, the government started, in 1999, the procurement for substructure build
packages and for the concession of the infrastructure, including the construction of the superstructure
(Koppenjan and Leijten, 2005).
Despite the need to build a large tunnel for environmental reasons - what made an initial cost overrun the contracting of this work did not bring major problems to the government. The same has not happened
with the other construction contracts, whose cost exceeded the worst expectations of the government,
by 43% (Koppenjan and Leijten, 2005). The main cause for the higher costs in the construction contracts
was attributed to the lack of competition in the market, aggravated by the fact that several large contracts
were launched at the same time. At that time there were suspicions of “illegal coordination” between
construction companies (Koppenjan and Leijten, 2005). The HSL-Zuid PPP far exceeded its original
budget, costing 55% more than originally predicted (Koppenjan and Leijten, 2005).
Koppenian and Leijten, in their report, have pointed out the following factors as the reasons for cost
overruns: the fact that infraspeed has based its proposal on a design (responsibility of the contractor),
which suffered several changes from start; un-experienced staff by the public side, incapable to delt with
such a complex project; a double-headed project coordination by the public side, and finally a delay in
establishing the ERTMS standards, mandatory by the E.U. regulation, which caused a two-year delay,
with the consequent impediment of the circulation of trains in the new line. This caused a tremendous
damage in the HSA (operator, 90% public capital) accounts, due to the fact that it was obliged to pay
infrastructure charges during that time, without the correspondent farebox revenues (Railway Gazette,
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2009). HSA entered into bankruptcy in 2012, which forced the government to give the concession to
Dutch railway, and as well the incumbency to cover part of the costs (Koppenjan, 2013).
A recurrent problem arising are the claims by the infrastructure maintenance about the use of another
type of train by the operator. In May 2018, Infraspeed presented a EUR 10 million claim to the
government for repairing damages by different locomotives in the line. It will be investigated which
causes are underling the damages, such as maintenance and quality of tracks (IRJ, 2018).


The Perpignan-Figueres project (Spain-France)

The Perpignan - Figures link, a bi-national project launched by Spain and France is another example of
a concession PPP. This 44,5 km cross-border link, connecting the two main European HSR networks
(European TEN-T top priority project), runs nearly equal parts in both territories. When the link was
opened, it allowed to reduce the journey times between Barcelona and France by about one hour. The
project, conceived for a mix-traffic, was designed for an operation up to 350 km/h, allows a commercial
speed of 300 km/h (120 km/h for freight trains). The cross-border stretch was achieved by the
construction of an 8,3 km tunnel.
This link was commissioned by the national rails of both countries. The contractual framework adopted
was a PPP contract to select a concessionaire to undertake the design, construction, operation and
maintenance of this high-speed line, in double-track and standard gauge, for a mixed traffic, for a period
of 50 years (ADIF AV, website). The initial budget of works was EUR 714 million, in 1998 (E.C., 2004).
A first tender, launched in 2001, was declared unfruitful, albeit six groups having submitted their offer.
A new tender was launched in 2003. The TP Ferro Concession group, formed buy ACS/Dragados and
Eiffage, was selected preferred bidder and the concession contract was eventually signed on February
2004. The contract model is illustrated in figure 9. The concessionaire should assume the risks of the
construction, finance, operation and maintenance of the infrastructure and to levy tolls on train operating
companies. The design of the project was undertaken by the grantors of the concession.

Figure 9: The Perpignan-Figueres concession business model
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Meanwhile the international link was being built, the Spanish and French governments were, at the
same time, building the links to their home networks.
The financing close for the project - a EUR 532 million package of banking facilities - was announced in
February 2005 (ACS, 2005). The project has obtained the award of the best “Deal of the year 2005” by
the magazines Euromoney and Project Finance International (TP Ferro, 2006).
At the beginning of 2014, the company went through financial difficulties, as the tolls charged did not
allow to comply with the obligations with the banks. In 2015, TP Ferro sought judicial protection in a final
attempt to avoid bankruptcy (IRJ, 2015). In January 2017, France and Spain took full control of the
international rail link, after a court decision to liquidate TP Ferro by the end of 2016. The French and
Spanish governments had to be quick to avoid the interruption of cross-border traffic, assuming the
operation of the company. The company entered into receivership in late 2015 after declaring a total
debt of EUR 560 million (IRJ, 2017a).
Incorrect estimates of revenues (traffic projections of about one third of those predicted by the
consortium at the time of the offer) seemed to be the main reason for this default. The parts are still
trying to reach an agreement and TP Ferro Group has demanded an arbitration, alleging that both
governments failed to construct “necessary infrastructure to effectively develop a high-speed rail
network connecting France and Spain” (IRJ,2017b).
Project delays in the connections with the national networks caused the postponement of the full service
from 2010 to 2013. For that reason, the grantors extended the concession from 50 to 53 years and gave
additional government funding to ensure financial stability of the concessionaire (Dutzik et al, 2011).
Eiffage, one of the sponsors of the TP Ferro Group, presented the reasons that were behind the poor
financial situation of the company: delays in the connection of the international section with the two
national rail networks; the limited offer of passenger trains by the public sector operators, the absence
of competition from private rail operators and the severe economic crisis in Spain (Eiffage, 2014). In the
same annual report, the company informed that arbitration proceedings have been initiated against the
awarding authorities, “over delays in launching services between Figueres and Barcelona by Adif”.


Taiwan

The Taiwanese high-speed rail (THSR), a 350 km high-speed line linking the national capital Taipei to
the city of Kaohsiung, was the first PPP (BOT) project in the world (Chang and Chen, 2001). The
construction and operation of the line was awarded to the private company Taiwan High-Speed Rail
Corporation (THSRC). The total cost of the project was nearly USD 18 billion. At the time it was built, it
was one of the largest privately funded rail construction schemes in the world, and the first operator
outside Japan to adopt Shinkansen technology (Tagaki, 2005). Table 2 illustrates some of the technical
characteristics of the project.
Table 2: Taiwan high speed rail main characteristics
Lenght Stations + depots

Track

Traffic

Gauge

Speed

Energy

Op. Start

359 km

Double

Passenger

Standard

300 km/h

25 KVA

2007

12 + 6
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It was a line-drawing option to leave cities far away from HSR stations, choosing to make the
connections through shutter buses and other transfer options, such as conventional rail and metro
systems (Chang and Chen, 2001).
As often happens in the planning of HSR lines, there seemed to have been an optimistic estimate of
demand. The passenger forecast seemed consistent and, at that time, in alignment with internationally
best accepted transport practices (Shima, 2007). Moreover, the airplane traffic was at that time at its
peak, having double from 9 million to 18 million between 1992-1997, number that would come to the
1992 level by 2005 (Shima, 2007). The evolution of the demand can be seen in table 3, being verified
to be far below the initial forecast.
Table 3: THSR ridership (source: THSRC, annual reports)
passenger.day

2007

2013

2014

2015

2016

2008 forecast

40.000

130.000

130.000

138.000

155.000

240.000

Apparently, the lack of growth in the ridership has been due to factors such as the relocation of factories
to China, high ticket prices, too many stops on the way and poor accessibility to HSR stations (Cheng,
2010).
Some convincing facts seem to be behind the serious financial situation that the company arrived in
2009, after successive accumulation of financial losses, such as depreciation charges and interest rates.
Some measures had to be taken by the government to avoid TSHRC to enter in bankruptcy (Chou et
al, 2012). Some of the measures were: “(i) alterations into the depreciation method, charging THRC
based on the expected use and not over real ridership, as this war far below from expectations; (ii)
helping the company decreasing interest rates (some of the banks were state-owned), which started at
8% and eventually reduced to about 2% in 2010; (iii) injection of capital in the company as a financial
bailed out, boosting the stake of the government in the company to about 64% from about 37% ; (iv)
extending the concession from 35 to 75 years and ending the BOT model” (TSHRC, 2015). Figure 10
illustrates the evolution of the shareholder structure in the THSRC.

Figure 10: Evolution of shareholder structure in the THSRC

22



Procurement

In 1997, the government issued a call for bid, inviting the private sector to submit proposals to design,
finance, construct and operate the Taiwan high-speed rail system, using the BOT model, and in the
same year the concession was awarded.
The construction demanded great investment, as almost 73% of the stretch was planned with elevated
tracks and another 18% inside tunnels (Shima, 2007). The tender included some minimum
requirements. The civil works were an option for the concessionaire. The scope division can be observed
in fig. 11 bellow:

Figure 11: Scope of the Taiwan HSR (Extracted from Chiu, 2009, p.8)

Two groups presented their offers: one led by China Development Corporation, based on the
Shinkansen systems and the other was the THSRC, that initially brought European systems and
eventually opted as well for the Shinkansen system after being awarded (Shima, 2007).

2.3.3. Other high-speed rail projects developed under PPP schemes being implemented
The following HSR projects, although without much information available, - because its operation did
not start or is at the beginning - are useful to understand its business models. The analysis of these
projects, with the exception of the Chinese project (for being less comparable and because there is less
information available), are useful to do the benchmark with the Brazilian and Portuguese case studies.
•

French TGV project Tours - Bordeaux

The French government aimed to expand its HSR network, by implementing simultaneously four new
lines. Because of the difficulties to funding so many projects, decided to proceed with public-private
partnerships (IRF, 2012).
The Tours-Bordeaux PPP has a special interest, not only because it was the biggest railway PPP
launched in Europe (Vinci, 2012), but particularly because it is one of the rarest examples of a HSR
PPP where the commercial risk (demand) is borne by the concessionaire. The line is expected to carry
about 18 million passengers per year, during its first year of operation (PPIAF, 2018).
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The Tours - Bordeaux project corresponds to a 50-year concession contract signed between the RFF
and the Vinci Group. The bidding process was launched in 2007, as a DBFOM model, and the
construction period ended in 2017. The project, with an extension of 308 km and total investment of
EUR 7,8 billion, was the biggest PPP contract ever signed in the French railway sector (Vinci, 2011).
The contract will include nearly 40 km of connecting line to conventional network, and will reduce
journey times between Paris and Bordeaux to 2h5min (a 65 min. reduction). According to Vinci COO, it
is expected that a two-hour journey time will kill air competition (Railway Technology, 2018b). It should
be noted that the French HSR is centred in Paris (Ile-de-France), the great hub that contributes to an
increased demand (Campos et al, 2007). The financing structure breakdown can be observed in fig. 12.
The remuneration of the concessionaire will consist on traffic-related fees paid by operators, with the
tariff and its revision formula set in the contract. According to the IRJ, Vinci will built its own train control
system and operate the line with its own signalling staff (Railway Technology, 2018b).
The Tours-Bordeaux concession will be an interesting case study, to know if the commercial risk
assumed by the private would be a bearable risk. Again, it is important to remark that this will be the first
time that a private company will bear such risk. It will be interesting, as well, to observe the evolution of
the ridership, as the line operation will start with higher access-fees when compared by the ones charged
by RFF in other HSR lines.

Figure 12: “Tours – Bordeaux” financing structure breakdown (source: PPIAF, 2018)

•

French TGV project Bretagne – Pays de Loire

As opposed to the Tours - Bordeaux line, considered by SNCF as a concession model, the Bretagne –
Pays de Loire is considered a partnership model, as an availability fee is paid for the asset during the
term of the agreement (PPIAF, 2018).
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The Bretagne – Pays de Loire HSR line, inaugurated July 2017, it a 182 km extension greenfield project,
developed in a PPP scheme. The project was intended to link Brittany to the Paris area in the near
future. A PPP contract was signed between RFF and Eiffage, for the design, construction and
maintenance of the line for a period of 25 years: 5 for construction and 20 for operation. (Eiffage, 2018).
With the opening of the line, the travel time between Paris and Rennes will be reduced by 37 minutes
to 86 minutes. Figure 13 provides the breakdown of the funding sources and expresses the large public
investment usually needed in high-speed rail projects. The same observation can be made when
analysing the Tour-Bordeaux line.

Figure 13: “Bretagne – Pays de Loire” funding breakdown (source: PPIAF, 2018)

•

French TGV Nîmes & Montpellier Bypass

The Nîmes - Montpellier Bypass consists in a railway bypass with an extension of 70 km, allowing freight
trains to run out of cities. The line was designed to cope with a mixed traffic (high speed and freight
trains). The project, included in the TEN-T priority corridors short-list, was given the same importance
as the Perpignan-Figueres link.
The contract, with an estimate cost of EUR 2 billion, was launched as a DBFO model, where RFF will
pay an availability fee to the concessionaire, during the 25-year concession lifespan.
After completion, 80% of debts will be refinanced with low interest rates guaranteed by RFF.
Construction has been taken by RFF, directly.
•

Russian Moscow - St Petersburg line

The Russian Moscow-St. Petersburg HSR project has been launched in 2013. It is a green field project
and the beginning of the HSR network in Russia, linking its capital, Moscow, to its second most important
city, St. Petersburg. The project is expected to be delivered and partially opened in 2018, during the
FIFA 2018 World Cup to be held in Russia.
The line will have an extension of 600 km, and has been designed to a speed up to 400 km/h, for a trip
time, planned between the two cities, of 2h30min. The forecasted demand corresponded to 14 million
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passenger per year and the estimated Capex EUR 20 billion. The project encompassed the design,
construction and provision of maintenance for 30 years.
The contract is a DBOT model, and was awarded to the Deutsch Bahn (DB), the German railway giant.
DB should deliver a system being operating, transferring the know-how and technology to the Russian
transport ministry. The country will gain, therefore, the know-how to operate the line and expand its HSR
network (the country aims to expand its network to the east, to meet its Asian partners, such as China).
Deutsch Bahn has been selected after a tender process, where several aspects such as time
constraints, operations, technology, cost and environmental issues were weighted and assessed.
The main reasons appointed to this selection, were the reliability in the systems provided by the
company (when compared to the Koreans from Hyundai) and the experience related with train operating
systems in harsh climacteric conditions, where the Germans have beaten other competitors, such as
the French SNCF. The introduction of the construction lifecycle management (CLM) and the European
standards were appointed as the main reasons for a significative budget reduction being achieved,
corresponding to approximately EUR 6 billion, according to the Russian authorities (DB, 2011).
The remuneration of the concessionaire will be as follows: EUR 12 billion paid after the commissioning,
and EUR 200 million per year as a maintenance fee, corresponding to EUR 6 billion to be paid during
the contract lifespan (30 years).
•

Chinese Hangzou - Shaoxing - Taizou

The HSR line Hangzou - Shaoxing - Taizou, with an extension of 269 km, is the first PPP high-speed
line to be built in China. The construction for this 30-year green-field project started in 2018. The contract
duration will be 34 years, considering the 4-year construction period.
The concessionaire was selected among a competition between two national mixed public-private
consortia. The share division between the private and public partners will be as follows: 51% owned by
the private firms - led by the Chinese Fosun conglomerate - and 49% by state-owned companies. The
total investment amounts to USD 9 billion (China Daily, 2018).
This big railway contract will be important to test the public-private model in the implementation of HSR
lines.
2.4. The Portuguese and Brazilian railway markets and railway PPP experiences


Portugal

After a rapid expansion of the national rail network in the nineteenth century, rail transport in Portugal
did not make any significant qualitative leap after the electrification of its lines. Railway infrastructure
continued to be, as in most European countries, the same as in the 19th century. The evolution was
granted in terms of rolling stock, quality and capacity improvements that resulted from track and speed
enhancement. The stagnation in terms of being attractive has remained practically until today, and the
investments made and the improvements eventually obtained where not considered sufficiently
attractive for the capture of passengers; on the contrary, the rail has lost market share. Particular
attention should be paid to the Portuguese case, where, after being spent millions of euros in the

26

modernization of the northern line (the total amount of this investment is still unknown at this time), the
time gains in the Lisbon-Oporto route were reduced. In addition, during this period, and particularly since
the 1990s, road alternatives have improved dramatically. Portugal became the only European country
in which the extension of motorways (3,087 km) beats the railroad extension (2,546 km). The country
has currently the program "Portugal 2020" ongoing, that included the development of three main axes:
the Lisbon-Sines-Caia; the Aveiro-Vilar Formoso and the Lisbon-Oporto-Valença.
In recent years there has been a strong divestment in the transport infrastructure. According to a recent
report commissioned by the IP, 60% of the railway lines are in poor condition (IP, May 2017, internal
report disclosed by the press). Moreover, the amount allocated in the governmental budget to
infrastructure investment, although low, is never totally spent. The main Portuguese railway line is the
Lisbon- Oporto line, segment were it is intended to be implemented an HSR service linking the two most
important Portuguese cities in a 1h15m ride. The current travel time between the two cities, is frequently
increased, due to the speed restrictions imposed by the poor state of the railway in certain stretches.
The Oporto light rail system, usually know as Metro do Porto, was the first PPP contract on railway to
be launched in Portugal. The Portuguese government in association with the municipalities and public
owned transport operators created a public owned company - Metro do Porto S.A. - to whom was
granted the allocation of the system for a period of 50 years. This society signed a DBOM contract with
the SPV Normetro for 10 years. After that period, which was extended, a new call for tender was issued
for the O&M works, for a period of 5 years. The network still waits for expansion, which never happened
because of funding problems.
In June 1999, a 20-year concession contract for passenger transportation between Lisbon and the river
south bank cities, has been signed between the government and Fertagus, “Travessia do Tejo,
Transportes, S.A.”.
Another PPP contract was the South Tagus light rail System, launched in 1995 and eventually awarded
to “Metro Transportes do Sul” (MTS) in 2002. The DBOM contract for 30 years was signed, with a
guarantee by the state and demand risk assumed by the central government; the main investments
were as well assumed directly by the State.
Cruz et al (2015) studied these two different contractual arrangements, concluding that South Tagus
light rail system was a terrific experience for the state and spent of public money. In the UTAP (2017)
reports, lessons can be learned about the different case studies; the MTS going through serious cost
overrun to the government, and Fertagus concession evolving as predicted.


Brazil

The railway started its development in Brazil during the 19th century, the major part built by private
companies. There were several railway companies serving their own purposes, the majority of them
related to the transport of commodities. These railways suffered big degradation and abandon till when
they were nationalized in 1957, under the RFFA (Federal Railway Network). These networks, mostly
located in the southeast region of Brazil where granted to private and public companies between 1999
and 2007 (Sampaio, 2011).
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There is not any significant service of passengers transportation in medium to long distances in Brazil.
The existing lines are purely devoted to the transport of goods, being the iron mineral the commodity
that answered for more than 70% of the overall transported freight. As a consequence of the lack of
transport infrastructures, most of the freight of the country is moved by road.
Several reports from international independent entities, such as World Bank, highly recommend a strong
investment on infrastructure, given the fact that Brazil invests in infrastructure very little of its GDP, while
having a huge gap in the transport infrastructure (World Bank, 2017) The country has, as well, a terrible
intermodal connexion.
In Brazil there is also a tradition of PPP contracts in metro and light rail systems, examples of which are
the line-4/Yellow of the São Paulo subway, the monorail-15 and monorail-17 lines in São Paulo, and
other metro lines in Rio de Janeiro, just to mention but a few projects in Brazilian main States.
The São Paulo State Government has currently 34 PPPs ongoing, and is working on a pipeline of
another 20 contracts to be launched in the upcoming years (São Paulo Government Official Site, 2017).
In the conventional railways, the federal government has been making efforts to launch, in the form of
PPP contracts, its three major projects for the export of commodities; such are the cases of the NorthSouth Railway (FNS), which, after heavy investments done by the state agency VALEC, are still
requiring large investments, including the supply of rolling stock and its operation (Valor Económico,
2017).
Another important project, scheduled to be launched as a PPP, is the 934 km extension greenfield
railway project linking the states of Mato Grosso and Pará, whose main objective is the flowing of the
cereal produced in the central-west region of Brazil, to the state of Pará, up in the north, where several
port connections, indispensable for the export of this commodity, are available. The proposed
concession period will be 65 years, with a total estimated investment of BRL 12 billion and a vertical
concession model with a demand risk fully allocated to the concessionaire (Valor Económico, 2017).
The third project will be the FIOL (West-East railway), that is supposed to form, with FNS, the dorsal
spine of the railway fright transport between the production regions and port export facilities.
These projects have been considered a priority by the federal government and are being conducted by
the state agency PPI - Investment Partnerships Program (Valor Económico, 2017).
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3. CASE STUDIES
3.1. The RAV project (Portugal)
3.1.1. Project overview and chronology
The Portuguese HSR project has begun during the XIX Iberian summit, held in Figueira da Foz (Nov.
2003), where the two Iberian governments have signed an agreement that stipulated all the border
connections, including travel times and deadlines in high-speed rail and as well in conventional railway.
There were thus defined five cross-border railway connections: Oporto-Vigo, Lisbon-Madrid, AveiroSalamanca and Faro-Huelva. In addition to the cross-border connections, the Portuguese government,
by a resolution of the council of ministers (TdC, 2014), defined the exclusively national axes: LisbonOporto and Évora-Faro. Table 4 summarizes priority axes defined and its main characteristics.
Table 4: Priority axes and main characteristics (source: RAVE)

It stands not clear why the government option was to prioritize the Lisbon-Madrid connection, instead of
the Lisbon-Oporto connection, but several reasons may have been behind that decision, such as: (i)
Lisbon-Madrid axe being an international link, connecting Portugal to the European HSR network, and
therefore object to a much significative European funding; (ii) pressures from the Spanish government,
having an HSR line being implanted towards the Portuguese border, with reduced ridership; (iii) lower
investment when compared with the Lisbon-Oporto line; (iv) the huge investments done recently in the
Lisbon-Oporto line during the last two decades.
Priority was given to the Lisbon-Madrid line, the tender was launched, divided in two infrastructure PPP
schemes, and eventually adjudicated, with one of the contracts being awarded and signed.
March 2012, the Portuguese government announced that the RAV project would be "definitely
abandoned" after the negative analysis made by the Portuguese auditing body of the Poceirão-Caia
section contract. The statement said that the decision of the TdC "is, from the perspective of the
Government, the farewell to the controversy surrounding the RAV Project, which will thus be definitively
abandoned” (TdC, 2014).
An audit of the Portuguese auditing body, released in January 2015, revealed that the high speed rail
project would be financially infeasible (TdC, 2014).
• Project chronology
The high-speed rail came officially to the Portuguese agenda by 1988, when a plan for the modernization
and reconversion of the Portuguese railway was approved by a resolution of the Portuguese
government. Table 5, below, summarizes the milestones of high-speed rail in Portugal, which started in
2000 with the foundation of the Portuguese high-speed rail agency - RAVE.
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Table 5: Portuguese HSR project milestones
Dates

Milestones

2000

Creation of RAVE

2001

Creation of AVEP

2002

Start of Feasibility studies

2003

Portuguese/Spanish summit at Figueira da Foz
Defining cross border HSR axes and Journey time objectives

2006

Start of the Environmental Impact Assessment

Jun/2007

Presentation of the Business model

Jun/2008

Start of procurement of PPP1

Mar/2009

Start of procurement of Lisbon-Poceirão stretch including TTT (PPP2)

Dec./2009

Awarding decision of the PPP1 to consortium ELOS - “Ligações de Alta Velocidade”

April/2010

Concession Contract for PPP1 approved (RCM nº33/2010)

May/2010

Signature of the PPP1 contract

May/2010

Announcement of non-adjudication of the PPP2 contract

2011

The company RAVE was integrated in REFER

Mar/2012

TdC refuses the “go-ahead” for the HSR project

Mar/2012

The contract of PPP1, signed in May/2010 is cancelled

Mar/2012

Statement, by the Portuguese prime minister, that the HSR project in Portugal was definitely
cancelled

Feb./2014

RAVE has been extinguished

3.1.2. Project data
From 2004 to 2009, several technical studies have been conducted, commissioned by RAVE and by
the Portuguese government, such as feasibility studies, demand forecasts, alternative layouts, financing
models, economic and macroeconomic effects, fiscal impacts, national industry incorporation, impact
on tourism and externalities.
From the different technical studies, it is important to highlight, for the purpose of this dissertation, the
following outputs made public by RAVE after the development of the feasibility studies.
Demand forecasts
In the Lisbon-Madrid axe, a demand forecast was develop considering the existing demand in the
corridor in 2003. Given the total demand of 23,9 million passenger in 2003, only a small portion (1,6
million) was from direct trips, being the remaining 22,3 million from intermediate connections. Figure 14
provides some figures about railway model market share and forecast demand.
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Figure 14: Railway modal market share (2003 and 2030) and railway demand by 2030 in million pax.year. (Source:
RAVE, 2010a)

The demand forecast for the HSR service between the two capitals was as follows:
• 2015 - 6,7 million trips (1,06 million direct connexions and 5,64 million intermediate stops)
• 2030 - 8,9 million trips (1,3 million direct connexions and 7,6 million intermediate stops)
The figures illustrated that the demand, by 2015, would correspond to 18,400 passengers a day, of
which 2,900 would ride directly between Lisbon and Madrid. By 2030, the figures would be 24,400 daily
users, of which 3,600 between the two capital cities (RAVE, 2008a).
The demand forecast, considering usual overestimations, seems far to be ideal to the launching of an
HSR line, considering the literature review (section 2).
It is important to point out the relevance of the Lisbon-Oporto HSR line, which was placed as second
priority. There are not recent relevant studies about this line, but as shown by the demand forecasts and
socio-economic impacts, that would be the most interesting line. Moreover, the current Lisbon-Oporto
line strives with congestion problems, a situation that, as shown in the literature review, is the most
relevant fact to trigger the implementation of a new HSR line. Since the 1950s when important time
gains were achieved in the Lisbon-Oporto trip, the line did not suffer any watershed so far.

Figure 15: Lisbon – Oporto train time evolution since 1953
(source: data collected from different websites, including IP website)

The possibility of connecting the two Portuguese main cities in 1h15m time, would be like a revolution
in the country. It is important to point out that the metropolitan region of Lisbon has a population of
roughly 2,8 million inhabitants, and the Oporto region roughly 1,7 million. Only in these two poles, a big
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metropole of 4,5 million inhabitants would be created, boosting the Portuguese economy (Silva et al,
2011). This big metropole would rank 7th in the ranking of the European urban regions, just after
Barcelona (4,7 million) and still far from Madrid, that ranks 3rd (6,5 million).
Boosting the Portuguese economy
According to the study commissioned by RAVE (Pereira and Andraz, 2008), the total investment in the
three priority HSR axes will generate positive effects in all macroeconomic fields, such as: the creation,
in a long term perspective, of new 56 000 permanent jobs; an increase in private investment of EUR
126 billion; GDP increase of EUR 121 billion; an increase of EUR 64 billion in tax revenues.2

NPV (socio-economic impact)
The NPV projections arising from the preliminary studies appointed to a positive socio-economic return,
when considering the social rate of return on infrastructure investments commonly used within the EU
of 5,5% (E.C., 2014).
Table 6: Socio-economic impact of the project (NPV). (source: RAVE, 2010a)
Axes

IRR

Source

Lisbon-Madrid

5,9%

Epysa, Exacto, BoozAllen Hamilton
(Produced by AVEP and updated by RAVE)

Lisbon-Oporto

10,8%

VTM, Steer Davies Gleave

Oporto-Vigo

2,4%

Sener, Ferconsult

TTT (3rdriver Tagus crossing)

20,47%

VTM, Stees Davies Gleave

It should be pointed out that the internal rate of return (IRR) of the project had a short margin when
compared to the social rate of return (0,4% margin), particularly given that the IRR was not estimated
considering that only part of the alignment develops in the Portuguese territory (TdC, 2014).
The socio-economic evaluation of the Lisbon-Madrid corridor has got a positive balance of EUR 303
million in the cost-benefit analysis (RAVE, 2008a).
As shown in table 6, the economic figures of the Lisbon-Oporto line seem to be far more interesting,
being the Oporto-Vigo connection a line that contributes more to “disturb” the Lisbon-Oporto line, when
such project is considered as a whole.
After analysing the project through the “Public Sector Comparator” (PSC) procedure, the government
arrived to a net present value (NPV) of EUR 1.134,7 million when procured as a PPP scheme, against
the NPV of EUR 1.514 million when procured by the traditional way (RAVE, 2008a).
Participation of the national industry in the project
The potential of participation of the Portuguese industry in the project was estimated to be nearly 80 to
85% (RAVE, 2008a).

2

cumulative effect during the project lifespan
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3.1.3. Business model adopted
3.1.3.1.Business model layout
The business model adopted consisted of the launching of a model in a public-private partnership, where
5 sections of the entire stretch would be launched for construction under 5 PPP contracts for the
substructure and track superstructure and maintenance in the 3 priority axes, and another maintenance
contract as a single PPP for the signaling and telecom to be implemented on the 3 axes. The
management of circulation and allocation of capacity would remain the responsibility of traditional public
sector companies. Figure 16 provides an illustration of the Portuguese HSR business model.

Figure 16: Portuguese HSR business model for the railway infrastructure

The investment in the stations was intended to be developed in different ways: Lisbon central station, a
brownfield project, would be procured by REFER, due to its multiple interfaces; the border station would
be developed as a binational project by both governments and finally, the stations in between would be
integrated in each PPP zone, and therefore procured integrated in the respective PPP contract (Silva et
al, 2011). Figure 17 provides an illustration of the TAV business model.

Figure 17: Portuguese HSR business model for the operation
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As already mentioned, priority was given to the Lisbon Madrid international corridor, with the first two
PPPs - Poceirão / Caia and Lisbon / Poceirão - having had the tenders launched (TdC, 2014).
RAVE made a comparison (benchmarking) with several European models and eventually fixed the
Portuguese model; RAVE assumed that firstly the Portuguese model was based on the Dutch model,
but then, due to its complexity, the model achieved was substantially different, namely regarding the
construction procurement by traditional contracting model. The Portuguese auditing body (TdC)
highlighted in its auditory report (Dec. 2014), that “the Portuguese model for the implementation of the
high-speed rail network found no similarity in the models existing in other countries, namely in Europe.
Six private public partnerships would be launched on the basis of concession contracts, and three
railways would be developed at first” (TdC, 2014).
According to RAVE, the model chosen - as a PPP - was mainly due to the following reasons:
• Reduction of the high-risk for the state that would bring the launch of several construction contracts;
• The Portuguese construction sector being highly competitive;
• Interest in which part of the activities continued with direct management of the state;
• The possibility of reconciling the project with the deficit and public debt constraints, by introducing, in
the contract, the availability payments;
• The possibility of unbundling of rolling stock and signaling & telecom contracts;
RAVE (2010), clarified what it was intended to ensure with the chosen contracting model:
• Ensure comfort for the Portuguese State: by reducing the cost and risks of the HSR project to the
State through competitive contracting, by seeking community funding and by maximizing the funds
generated by the project, by diluting payments over the estimated life of the project, ensuring socioeconomic benefits (tourism, environment, employment, etc.) and fiscal benefits for the country,
sharing future benefits.
• Ensure compliance with deadlines: by coordinating and efficiently bringing stakeholders together, the
various components and phases of the HS project, allocating responsibilities, minimizing risk factors
for delays and creating incentive mechanisms and delaying penalties;
• Ensure high quality of service by: setting the required quality levels and clear specifications to facilitate
performance monitoring and evaluation, creating incentive and penalty rules, proposing the value to
users of the high-speed rail service, fostering innovative solutions;
• Minimize risks, especially for the Portuguese State: allocating risks to the most qualified players to
manage them through an efficient and effective contractual structure.
The Portuguese project, desegregated into six PPPs was considered to be the best way to avoid the
interfaces, which would be substantially larger with the traditional batch division according to the needs
of traditional procurement (Silva et al, 2011).
3.1.3.2. Project funding
Figure 18 illustrates the funding structure of the project, with its three main origins: European Community
(41%), Portuguese government (10%), private (49%).
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Figure 18: Funding structure for PPP1 (source: data collected from RAVE, 2010b)

It should be pointed out that the impressive public funding of the Portuguese project is in alignment with
other case studies in Europe and around the world (Henn et al, 2013; Calpirg, 2011; RAVE, 2010).
Furthermore, lessons learned from past experiences show that sometimes, when the state funding is
shorter in the beginning, it quickly arrives to really different figures within just a couple of years (see
literature review in section 2). Figure 19, below, highlights the funding distribution, with the major
payments being done during the investment phase, mainly coming from the E.U..

Figure 19: Payment by the State and E.U. to the PPP1 concessionaire (source: RAVE, 2010b)

According to RAVE (2010), a substantial part of the Capex will be paid by 2015, and, five years later,
67% of the investment would have been paid; the remaining 33% would be paid thought-out the
remaining project life-cycle. The payment of approximately 50% of the investment during construction
phase has been considered balanced and adequate to minimize the financial risks (Silva et al, 2011).
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3.1.3.3. Procurement strategy
The procurement model adopted was the international tender procedure with a negotiation phase
“BAFO”. This contractual modality is widely used in Portugal, namely in concessions in the transport,
health and water sectors, and, therefore, properly tested (RAVE, 2008). It is also to be pointed out that
the PPP1 was the first public tender to use the new public procurement code (RAVE, 2010a).
The transparency was achieved, as well as competitiveness. It is relevant to highlight that, for the first
time in Portugal, a compensation mechanism was used for non-selected bidders, and relevant studies
were disclosed to the interested companies “ex-ante”, in order to give the necessary time to improve
and develop extra-studies, if needed. (RAVE, tender documents; RAVE 2010a).
The result of the tender was satisfactory, having three different strong teams presented their offers for
the PPP2 tender, and four to the PPP1 tender (TdC, 2014).
The bidding process was organized as follows:


Tender launching according to E.U. procedures (announcement, ITT, etc.)



Offer preparation and submission after the legal clarification period;



Assessment - 1st phase: (opening, compliance verification, evaluation, preliminary report, previous
public consulting and final report with short-listed tenderers;



Negotiation period followed by “BAFO”;



Assessment - 2nd phase: offer assessment; preliminary report, previous public consulting; final
report and preferred bidder selection;



Adjudication: adjudication, financial close, signature of the contract.

The tender evaluation methodology to select the tenderer that offered the best value for money, was
the weighted criteria. Table 7 provides the different weights to ranking the offers.
Assessment of the offers (PPP1)
The offers should be assessed following the weighted percentages defined in the tender documents:
Table 7: Weighting percentages for assessing the offers (RAVE, 2008b)

36

3.1.3.4. Payments to the concessionaire
Concessionaire remuneration
The concession contract defined two different periods for the concessionaire remuneration:
development period and availability period. The development period begins with the entry into force of
the concession contract and ends on the day of issue of the certificate of availability; the period of
availability begins with the issue of the certificate of availability or on the day previously stipulated in the
contract, whichever occurs later, and ends with the expiration of the term of the concession.
The payment mechanism will be as follows: availability (75%); maintenance (25%); traffic demand
(±2%), almost residual, due to the fact that the concession companies always have insignificant
possibilities in boosting the demand. The formula to calculate the remuneration is as follows:
RDt = PDt - Dt + CTt (payments by the awarding authority)
Being RTt the remuneration owed in the year t, PDt the availability payment defined for the year t, Dt
the deductions resulting from the performance measurement and Cut the reflection of the demand
levels. (RAVE, tender documents).
To be added to the payments of the granting authority, payments were also due by REFER, with a
separate formula. The payments by the granting authority were the only ones reflecting deductions
resulting from performance measurements.
Equity IRR and NPV in the PPP1 (Lisbon - Poceirão)
The figures made available about the remuneration to the concessionaire seemed comfortable to the
market and clearly not excessive to the government. About this issue, anything was reported in the audit
account made by the TdC. Furthermore, the bidders attracted and the number of offers received are a
reasonable indicator about the admissibility of the rates shown in table 8.
Table 8: Remuneration to the shareholders (source: TdC, 2014)

Equity IRR
Equity NPV

Initial offer

BAFO

Financial Close

New “BAFO”

New “Financial Close”

13,5%

11,9%

11,9%

11,9%

11,9%

69.073.493 €

61.679.074 €

61.294.370 €

67.322.653 €

66.853.977 €

3.1.3.5. Risk sharing (PPP1 Poceirão - Caia)
In the strategic study developed for the high-speed project, RAVE defined the main risks associated
with the project: political, competition, construction, interface and exploration (RAVE, 2008b).
In the tender documents there were not any regards concerning the global risk assessment of the
enterprise.
There was a risk analysis predicted in the tender documents that suffered some changes in the “BAFO”
stage (TdC, 2014).
It stands clear that the private party was protected by the major risk: the demand, particularly because
it is an usually overestimated parameter, practically unbearable to private parties (about this, see
literature review, section 2). The concessionaire would borne the construction risk, having passed it
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latter to the construction contract, something that is usual, known the complete aversion to the
construction risk by the financial institutions (this kind of risk allocation is common because of the
bankability of the projects). Table 9 summarizes the risk allocation in the RAV project.
Table 9: Risk allocation reported to the contract signing phase (RAVE, 2008b)
RISK

Public

Political

X

Planning

X

Private (SPE/ CJV)

Design

X

Construction

X

Geological-Geotechnical

X

Archeological

X

Land acquisition

X
X

Changes in technical normative

X

Demand

X

Availability

X

Maintenance

X

Environmental

X

Financing

X

X

Security

X

X

Force Majeure

X

X

Having to “clean” the shadows of some unpredictable risks, the SPE passed internally to the CJV the
Geological-geotechnical risks and expropriation risks, those ones capped in a side agreement.
One of the things generating great polemics was the transfer of the archaeological risks from the
granting authority to the concessionaire, to comply with the concerns of the national auditing body. This
change, not expected in the tender documents, was afterwards “neutralized” with the coming into force
of some especial requirements, as there would not be possibilities for the economic rebalance of the
contract for such reasons: up to twelve months without fines and that shall not prevent the
commencement of availability payments during that period (TdC, 2014).
A positive aspect of the project was the fact that risks to the public sector were within the criteria for
evaluating the offers, and therefore possible to be discussed in the negotiation phase, although the
Portuguese auditing body did not share the same opinion.
3.1.4. Contract management
By the concession agreement the concessionaire was obliged to maintain the stretch and all assets of
the concession, maintaining the defined quality standards. The concessionaire should present within six
months the “operational code” where the rules, principles and procedures to be observed in matters of
safety, performance and maintenance of the stretch must be established.
The concessionaire should present performance reports in detail quarterly.
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The performance measurement will be the base for the “performance-based deduction scheme”, where
two different plots of possible deduction will be cleared; one for the evaluation of the condition of the
assets and another for the unavailability of the service. However, in the specifications, there were
several service restrictions for performing maintenance services that are not subject to the application
of performance deductions or any contractual fines.
The concession agreement defined arbitration as the way to address the disputes between the parties.
Clause 107 of the concession contract defined arbitration as the form for dispute resolution, and clause
108 regulates the arbitration court.
The arbitration should be composed by three judges, one indicated for each part and a third one - that
would be the president - appointed by the other two arbitrators. Decisions should be taken within a
maximum period of six months, with no possibility of appealing. This regulation is commonly used in the
Portuguese PPPs, sometimes not with the best results for the public sector (Marques, 2018).
3.1.5. Achieving bi-national and European regulation
Portugal is committed with the E.U., and as well with Spain, by bi-lateral agreements, to complete its
railway priority corridors (TEN-T). With this objective, and after the cancellation of the RAV project,
Portugal has started the procurement and construction of the freight corridor linking the Port of Sines to
Madrid. This line, that should use the same corridor as the HSR, has the same alignment from Poceirão
to Caia (Portuguese border). This freight line, will allow to shorten the transport distance in 130 km, and
to save about 3 hours in the freight trips.
“The railway interoperability Directive 2008/57/EC of June, 2008, sets out the conditions to be met to
achieve interoperability within the Union rail system. These conditions concern the design, construction,
placing in service, upgrading, renewal, operation and maintenance of the parts of this system as well as
the professional qualifications and health and safety conditions of the staff who contribute to its operation
and maintenance. This Directive repeals Directive 96/48/EC on the interoperability of the European highspeed rail system and Directive 2001/16/EC on the interoperability of the European conventional rail
system” (E.U., 2008). The European Commission has identified the infrastructure priorities and
investment needs for the Trans-European Transport Network until 2030, where the Lisbon-Madrid
corridor is included.
3.2. The TAV project (Brazil)
3.2.1. Project overview
The high-speed rail project in Brazil, best known as “trem-bala”, or “bullet-train”, is a longstanding Brazil
ambition; it began to take shape in the 1990s, when the Brazilian government, with the cooperation of
the German government, carried out a study of a set of alternatives for the transportation of passengers
between Rio de Janeiro and São Paulo. Among the alternatives studied, the implementation of a highspeed rail network was presented as the best solution. This project was merged with another being
studied by the government of the State of São Paulo: a railway line linking São Paulo to Campinas, best
known as “Expresso Bandeirantes”. In 2007, the Brazilian government, led by President Lula da Silva,
included in the governmental program PAC - Plan for Growth Acceleration - the project to implement a
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passenger transportation service in high-speed trains, with a design speed of 350 km/h, linking the cities
of Rio de Janeiro, São Paulo and Campinas and the respective international airports of Galeão,
Guarulhos and Viracopos. Fig. 20 illustrates the TAV implementation layout.

Figure 20: TAV project (extracted from BNDES, 2011a)

The National Development Bank (BNDES), in cooperation with the International Development Bank
(IDB), contracted and carried out the studies that would allow launching the project: demand and income
forecasts; layout and engineering studies; alternative technology and Opex; Capex; financing,
economics and concession model (BNDES, 2012).
According to the studies then presented, the Brazilian high-speed line could be equated with the main
high-speed networks existing in other countries of the world, when distances, concurrent air traffic and
population volumes in the pyramidal cities of origin and destination are observed (BNDES, 2011).
• Project chronology
Table 10, in the next page, summarizes key project milestones:
In the first issued tender documents -Edital3 001/2010 -, the federal government established the
conditions for granting the right to operate the TAV Rio - Campinas services, giving to the winner of the
concession the responsibility to elaborate the design-and-build, including all infrastructure,
superstructure, and railway systems and operate and maintain the system for 40 years. This model was
not attractive to the market, and there has not been offer of proposals by any interested party during the
bidding process.
A second call for tender was issued after a new tender documentation has been published - Edital
001/2012 -, in December 2012. This new model, providing for the concession of railway services to
interested groups and the assignment to the government of the responsibility for the elaboration of the
engineering design, construction of the railway infrastructure and shareholding in the concessionaire,
3

Edital: As there is no possible translation for the word “edital”, as used in Brazil, whenever the word “edital”

appears from now on, it should be understood as the set of all the documentation related to the bidding process
and that will allow the potential bidders to prepare its proposal and present the offer.
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guided the design of the new tender. Among the criteria for choosing the winner was the own estimation,
by the bidders, of the construction costs.

Table 10: TAV project milestones
Date

Fact

1990s

Alternative studies in cooperation with the German
government

2007

TAV was included in the PAC (Plan for Growth Acceleration)

2009

EVTA (technical, economic and environmental feasibility
studies)

14 July 2010

Call for tender (Edital nº001/2010)

11 July 2011

1st date for tender submission

Any bidders

29 July 2011

Announcement of the winner

Postponed

11 April 2012

2nd date for tender submission

Postponed

Aug./Sep.2012

Public audiences

13 Dec. 2012

Call for tender (Edital nº001/2012)

25 Feb. 2013

Federal Public Ministry (MDF-DF) requested the annulment of
the tender procedure

28 Jun. 2013

New call for tender, with changes in the tender documents (Edital nº001/2012-with changes): tender submission 13
Aug. 2013 and announcement of the winner 19 Sep. 2013

12 Aug. 2013

Announcement of bid postponement “sine die”

Observations

The project was then divided into two phases:
• A first phase (1st tender) encompassing operation, maintenance and upkeep of railway systems for
40 years, as well as the supply and installation of soundproofing, electrification, telecommunications,
signalling and train control systems.
• A second phase (2nd tender) for the construction of the line should be expected one year later.
On February 2013, the Federal Public Ministry (MPF-DF) has requested the annulment of the TAV
bidding procedure. "One of the criticisms is that the company concerned will only estimate the cost value
of the tunnels, bridges and overpasses but will not be responsible for their execution. Thus, any error of
estimation does not generate responsibility for the concessionaire, but for the Union “.
The new schedule was held again, before the date set for the submission of proposals, in response to
requests from potential investors and as well to the concerns of the Federal Public Ministry.
To answer the TCU (Federal auditing body) concerns, the government republished the tender
documents, issued as “Edital 001/2012 - with changes” which no longer included the requirement to
submit the price of construction of the infrastructure, and issuing a new date for tender submission.
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The final schedule was held before the date set for the submission of proposals, in response to requests
from potential investors and aims to boost the competition. In August, 2013, it was announced that the
bid would be postponed by at least one year.
With no major official explanations, the deterioration of the economic environment and the open
corruption complaint process that affected the operational capacity of large companies, coupled with a
low market interest in the project and clear deficiencies in its planning and in particular the serious
doubts about its real cost and fair risk sharing eventually concurred for the premature death of the
ambitious TAV project.
3.2.2. Project data
The Rio de Janeiro - São Paulo - Campinas corridor aimed to connect the main production and
consumption hubs of the country; 40% of the GDP of the nation; over 20% of Brazilian population (37
million inhabitants); Metropolitan region of São Paulo: 19 million; Metropolitan region of Rio de Janeiro:
12 million; Metropolitan region of Campinas and Jundiaí: 3,2 million inhabitants; Paraíba Paulista Valley:
2,2 million inhabitants; Paraíba Fluminense Valley: 668 thousand inhabitants. It is a region of national
development relevance and constitutes the central link between the north/northeast and the south
(BNDES, 2011a).
Demand forecast
The demand and revenues research was made by the consortium Halcrow-Sinergia, which presented
a report in July, 2009, as a result of being hired by the Inter-American Development Bank (Iadb) and
the Brazilian National Bank for the Economics and Social Development (BNDES). Table 11 provides
the main figures of the demand studies.
Table 11: Demand studies TAV (source BNDES, 2012)

passengersx1000

For the year 2014 it was forecasted a total ridership of 32 million passengers, what corresponded to
90,000 passengers/day, from which 17,000 passenger/day in the route Rio de Janeiro – São Paulo,
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being estimated thus 6,4 million passenger/ year only in the route from São Paulo to Rio de Janeiro.
Table 12 illustrates the modal choice before and after the implementation of the project.
Table 12: Passenger modal choice (source: Halcrow/ Sinergia) demand reports
(volume 1 – demand and revenues forecast)
passenger per year x 1000
BEFORE HIGH-SPEED RAIL
MODAL

RIO-SÃO PAULO

RIO-CAMPINAS

REGIONAL

TOTAL

AIR

4.414

275

_

4.689

ROAD

1.207

87

15.770

17.064

BUS

1.687

121

10.039

11.847

7.308

483

25.809

33.600

14.170

17.069

TOTAL

AFTER HIGH-SPEED RAIL
TAV ECONOMY CLASS

2.648

251

TAV BUSINESS CLASS

871

51

_

922

TOTAL TAV

3.519

302

14.170

17.991

AIR

2.368

101

0

2.469

ROAD

751

31

8.108

8.890

BUS

670
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3.531

4.250

TOTAL

7.308

483

25.809

33.600

The Brazilian business model has considered that the forecast demand would only be achieved after 5
years of operation, and therefore considered a ramp up period with the first five years with a reduced
demand than predicted (BNDES, nd). Fig. 21 provides the modal market share before and after the
HSR.

Figure 21: Modal market share before and after the HSR line Rio de Janeiro to São Paulo

3.2.3. Construction challenges
The TAV project in the stretch between Rio de Janeiro and São Paulo has associated high construction
costs due to the mountainous terrain. The stretch passes through “Serra das Araras” mountains, and
reaches an elevation of 700 m in São Paulo, after starting nearly sea level. This circumstance causes
construction costs to increase significantly (TunnelTalk, 2013).
In its total extension of 511 km, the project encompassed 18% of tunnels (90 km) and 21% of the stretch
would run over works of art (108 km). The structures had a significant impact on the overall Capex costs,
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with estimated share of 53%. Tunnel construction costs alone were estimated at more than a third of
the total (Halcrow Sinergia, 2009).
On the other hand, the two main key cities of the project have a great urban development and a large
population, demanding several tunnels along the selected corridor.
3.2.4. Business model adopted
3.2.4.1. Business model layout
In the terms and condition for the new auction (Edital nº001/2012), the Brazilian government raised its
proposed stake from 30% to 45% in the Special Purpose Entity (SPE), capital to be subscribed by the
governmental agency “Enterprise for Planning and Logistics” (EPL). Furthermore, the participation of
EPL in the SPE will be ruled by a shareholder agreement and by a golden share to be detained by the
EPL, on behalf of the Union. This golden share would be hold till the end of the concession contract.
Figure 22 illustrates conceptual changes in the business model occurred during the tender phase.

Figure 22: Organizational structure of the TAV before and after the tender conceptual changes

This contractual layout was adopted in the last call for bid - “edital nº001/2012 with changes” - and
corresponds to the concession of the operation and maintenance of the systems, supply and assembly
of operational (signalling, electrification and telecommunication) and safety systems, rolling stock and
acoustic protection, and technology transfer, during a 40-year period. Figure 23 provides an illustration
of the TAV business model according to “edital 1/2012”.

Figure 23: TAV business model
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The first contractual layout presented in the first call for tender as per “Edital nº001/2010”, established
the terms and conditions for the concession and exploring wrights of exploring the high-speed rail
service, awarding to the winners of the concession the responsibility, in a single contract, for the
complete design, construction of the substructure, superstructure and railway systems, for the operation
and maintenance of the system during 40 years. Figure 24 illustrates the process for delivering the HSR
project in Brazil.

Figure 24: Process for delivering HSR in Brazil as per “Edital 1/2012”

3.2.4.2. Project funding
• Financing by public bank
After the issue of the new tender procedure, BNDES board has approved the new conditions for
financing the implementation of the TAV project. The new conditions for lending money where redefined
in order to adapt them to the new bidding process.
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The BNDES funding was planned as project finance, with a maximum term of 30 years. The amount of
the financing would be up to BRL 5.3 billion (2008 prices), adjusted by the IPCA4 index, limited to 80%
of the financing assets or 70% of the overall investment. The interest will be calculated by the sum of
the TJLP5 (at that time at 5% per year) plus 1% per year (BNDES, 2011a). Fig. 25 provides the Capex
funding of the project.

Figure 25: TAV Capex funding

3.2.4.3. Procurement
• Pre-qualification requirements (to make proof of experience in):
Operation of a complete HSR system for at least the last 5 years, including maintenance of all
subsystems.
Implementation of signaling, electrification, telecommunication and security systems, as well as stations
and other physical facilities compatible with the TAV project.
Development of design and manufacture of TAV rolling stock, proven by indication of design,
manufacturing, location of operation, time of experience, quantity manufactured in operation.
Awarding criteria
The tender was subject to different award criteria because of the significant changes in the bidding
documents. The last version of the tender documents have settle the above criteria:
The tender documents established that the winner of the bid would be the tenderer who submitted the
best reference value payment for the concession, thus understood as the value, expressed in Brazilian
Reais (BRL) per Train.kmEquivalent. The tender documents established a minimum reference value
payment for the concession, and a “ceiling fee” for the rail services:


A minimum payment for the concession award*, of BRL 68,08 / Train.kmEquivalent



A maximum ceiling price for the railway service*, of BRL 0,49 / km

* With the constraints settle in the tender, applied to the business class in the route Rio de Janeiro
– São Paulo and attending the minimum frequency for train circulation, saturation levels and a
minimum offer for economy class passengers of 60%.
It is important to highlight the main difference from the awarding criteria of the first business model (the
vertical concession as per edital 1/2010) and from the operation concession (business model as per
edital 1/2012); whilst in the first model the criteria was the best standard tariff to the passenger, in the
second model it was the best price offered for the concession grant, as it will be the awarding authority
to provide the infrastructure, charging for its use.

4
5

Consumer Price Index of Brazil
Long Term Interest Rate of Brazil

46

It is worth notice that, in a version in-between, already present in the second modulation, the awarding
authority had introduced a formula for selecting the best price where the estimation of the infrastructure
construction costs - estimated by the bidders which would not have any responsibility in doing the works
- would be considered. The formula was as follows:
NF= α.O-β.I / VR
Where: NF is the final mark, α and β constants; O variable that corresponds to the value of the
concession award offered; I variable that corresponds to the estimated investment on infrastructure and
VF the reference value for the investment fixed by the awarding authority. This formula of calculation
ended up being abandoned and was subject to repair by the court of accounts (TCU).
Railway Exploration Program (PEF)
The railway operating program established the required standards, both for the design and the operation
phase (to be noted that the responsibility for executing the final design was from the government agency,
but the concessionaire would be responsible for the presentation of the preliminary design of the route,
delineated from the reference layout presented in the tender notice). The PEF should be composed by
the following documents: technical requirements, performance parameters and preliminary design to be
delivered.
The purpose of such document was not to define a level of technical detail that will determine the
absolute requirements for the TAV Rio de Janeiro - Campinas, but rather to establish minimum
specifications to be observed by the tenderer in the elaboration of the preliminary design and in the
business plan that should compose its proposal.
The concessionaire should be responsible for providing to the awarding authority the technical support
consisting in the disclosing of all information with all the details and specificities necessary to develop
all design needed that will integrate the final design for the implantation of TAV project.
• Technical requirements
The tenderer should offer, for the route between Rio e São Paulo, a technological pattern of high-speed
rail that could reach a speed of 300 km/h. In the other rail services (São Paulo - Campinas stretch), the
technological pattern should be adequate to reach a minimum velocity of 250 km/h.
Areas of specification required for the development to the preliminary design were:
security; basic service level; track parameters and standards for the design; track superstructure and
layout; passenger ride comfort; tunnels and bridges; layout and stations implementation; rolling stock
and depots; installations and operational systems; operation and traffic control systems; energy and
electrification of installations and equipment; reliability, availability and maintainability; lifespan of the
assets of the project.
In the railway exploration plan some technical standards were defined and should be met, such as
project velocities (300 km/h in the stretch Rio de Janeiro – São Paulo, with a travel time limit between
S.Paulo and Rio de Janeiro of 99 minutes, train frequency during peak-hours, minimum number of seats
in economy class, saturation thresholds, components of the superstructure and rolling stock
requirements, including lifespans (ANTT, 2012a).
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3.2.4.4. Payments to the awarding authority and to the concessionaire
• Concession model data, according to Edital nº001/2012 “with changes”
The value of the agreement was BRL 244,2 billion, based on the date of its execution, which
corresponded to the sum of projected total revenues from the exploration of the concession at constant
prices.
A 40-year concession would be awarded to the bidder offering the lowest passenger fare and requiring
the smallest amount of public funding.
The main remuneration to the concessionaire should be the collection of the tariff, which would be
complemented by other not-so-relevant sources of revenue, coming from ancillary business in functional
areas and from the transportation of small freights.
• Payment of the grant
The concessionaire will be obliged to pay quarterly to the granting authority the payment of the grant
related to the previous quarter. The payment for the grant should correspond to the amount in the
Brazilian currency (BRL) resulting from the multiplication of (i) the Reference Value of the Payment for
the concession offered by the concessionaire in its economic proposal, for, (ii) the number of
Train.kmEquivalent of the quarter due.
The payments to the state by the concessionaire - the “payment for the concession” would be reduced
in the initial phase of the operation, being progressively increased to reach the full value (100%) at the
10th year of operation (years 1 and 2 - 20%; years 3 and 4 (40%); year 5 - 50%; year 6 - 70%; years 7
and 8 - 80%; year 9 - 90%; year 10 - 100%. This progression may be accelerated, as provided in the
bidding terms and conditions, depending on the future occupation of the trains used (ANTT, 2012).
3.2.4.5. Risk sharing
The TAV tender documents predicted as a method for the risk allocation scheme a risk list, with its
description and allocation. No risk matrix was provided nor an assessment of its impact. In cases where
the risk should be shared, limit values were provided. The risk allocation, extracted from clause 28 of
the concession agreement draft, can be observed in table 13.
Table 13: TAV project risk sharing according to tender documents (source ANTT, 2012a)
Risks

Awarding
Concessionaire
authority

High/
medium/ low

Volume of passengers (demand)

X

H

Obtaining licenses related to the concession activities

X

L

Failures in the preliminary design

X

L

Project delays, cost overruns, obligations and grant payments

X

L

Payment delays

X

L

Technological changes

X

M

Vandalism, loss and theft

X

L

X

M

Public manifestation and riots

X
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Risks

Awarding
Concessionaire
authority

High/
medium/ low

Raise in the cost of capital

X

M

Currency devaluation or appreciation

X

M

Contracting and purchasing energy

X

L

Feeding disruptions or increase of energy costs

X

M

Converter stations

X

L

Transmission lines

X

L

Changes in taxation

X

L

Force majeure acts with insurance coverage

X

L

Environmental impacts arising from the concession activity

X

L

Administrative and criminal civil liability

X

L

Inflation rate higher or lower than the rate of readjustment of the
ceiling tariff

X

M

Losses arising from the fixing of the transport tariffs

X

L

Hidden defects in the concession assets

X

L

Design deficiencies

X

L

Terms, obligations, payments and costs released to the
construction and availability

X

L

Preliminary and installation environmental licences

X

M

Land acquisition

X

H

Additional costs or losses arising from unavailability or
commercial disruption

X

M

Arbitration decision, judicial or administrative that prevents
concessionaire from charging tariff fees

X

H

Non-compliance by the granting authority with the contractual
obligations

X

L

Changes in legislation and regulations that alter the economic
and financial composition of the concessionaire

X

L

Energy

X

L

Environmental impacts from construction

X

L

Extra costs arising from new investments in infrastructure to
expand capacity

X

L

A more detailed analysis of project risks will be carried out in section 4. However, it is important to
highlight five main aspects:
 the concessionaire will bear the risk of demand of the project, which is very significant and unusual;
 the evaluation and consequent risk mitigation does not count for the selection of the best proposal,
but only the price criterion;
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 the tender will not have a negotiation phase, and therefore a possibility to optimize the risk transfer
initially foreseen in the tender documents;
 there is no assessment of the overall risk of the project and its impact on the public sector;
 the transition from a vertically integrated concession to a vertically segregated one was not
accompanied by a thorough review of the overall project risks.
3.2.5. Contract management
The tender documents provided twelve different criteria for measuring the performance of the
concessionaire, as shown in table 14, above:
Table 14: Performance measurement systems (PMS) according to tender documents (ANTT, 2012a)

Pattern

Contractual
penalty: % of NOI

Code

Class

ID

Units

ID1

Safety

Injuries to employees

Punctuation
related to injuries

10 points

Up to 1%

ID2

Safety

Injuries to users

Punctuation
related to injuries

7 points

Up to 1,5%

ID3

Operation

Availability

% of active trains

99,50%

1,00%

ID4

Operation

Punctuality

% of punctual
trains

98%

2,00%

ID5

Infrastructure

Main line quality

Index 0-10

Comfort
index<2

0,50%

ID6

Infrastructure

Condition of the assests

Index 0-10

Index>=9

0,50%

ID7

Rolling Stock

Rolling tock disruption

DMEF

1
fail/100.000
km

0,50%

ID8

Stations/Depots

Conditions of the
Stations and Depots

Index 0-10

Index>=9

0,50%

ID9

Customer
satisfaction levels

Customer satisfaction
levels

% of satisfied
users

Min 80%

1,00%

ID10

Customer
satisfaction levels

Customer complaints

Complaints per
million users

Yet to
define

0,50%

ID11

Environment

Noise measurement

Decibel (dB)

Index >=8

0,50%

ID12

Environment

Energy spendings

Kwh/passengerkm

Yet to
define

0,50%

To solve any dispute between the parties, the procedures were defined in the concession agreement
draft disclosed in the tender documents: clause 42 settled the obligation to form a technical commission
for disputes related to the payment of the grant. That should be an informal arbitration, with three
technicians, one to be appointed by each part and a third one appointed by the other two technicians.
Decisions should be taken by majority, within a maximum period of thirty days. The costs should be
assumed by the concessionaire, except for the member nominated by the awarding authority. The
decision of such a commission would be binding to the parts, at least until being issued a different
decision from the arbitration, when required. If the parts agree, the decision of the technical commission
should be added to the contract as an addenda. Arbitration decisions were mandatory and without
possibility of appealing. The issues related to the economic and financial aspects of the contract were
excluded from arbitration resolutions.
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4. COMPARING CASE STUDIES
4.1. Introduction
The main objective of this section is to provide a comparison between the two high-speed rail projects.
Due to the circumstance of the postponement of the Brazilian project, after empty bids and significative
alterations in the tender documents (two conceptually different documents were issued, with some major
changes), the analysis will take into account these different perspectives of the documents, because it
is actually unclear what the next orientation would be in the case of a new call for tender. Being the main
object of this dissertation the establishing of a comparison between the Portuguese and Brazilian
projects, the international case studies mentioned in the literature review (section 2), will be quoted in
order to enrich the comparison with the lessons learned.
4.2. Comparing the two projects
4.2.1. Project layout
• Project extension and purpose
Sharing the same purpose of connecting its most important cities, both networks are identical in
extension. The total extension of the Brazilian project, of 511 km, is quite similar to the Portuguese, of
551 km (or 496 km if excluded the connection Oporto-Vigo), considering the complete extension
between borders. It worth the comment that the Portuguese project includes two international
connexions to Spain, while the Brazilian project develops in its totality in national territory. This fact
requires special attention, particularly in the studies development, as it is sometimes difficult to make an
accurate project analysis limited to a national perspective. It is, thus, a variable to be taken into account.
Although Brazil is outside the E.U., it can be stated that there are not significative technical differences
between the projects, as the Brazilian project is based in the UIC international standards and as well in
the European standards. Brazil has defined the European interoperability standards (TSI), the European
norms and the definitions of the UIC as a base reference for the specifications of the project (ANTT,
2012a).
• Business model
The two projects presented differ considerably in terms of design and business model, although the two
models are PPP schemes.
The first TAV model presented consisted in a vertically integrated PPP, which included conception,
construction, financing, maintenance and operation of the system. With the reformulation of the TAV
tender scope, the government opted for a vertically separated model. Being the two concessions
vertically separated - according to the last call for tender - the two projects are substantially different:
while the Portuguese model is a concession for the design, build finance and maintenance of the
infrastructure (a classic DBFM), without the supply and operation of the trains not yet tendered (it is
expected to be operated by state companies), the Brazilian consists in the concession for the operation
and maintenance of the system, in its total extension, being the final design the responsibility of the
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grantor that will present it “a posteriori” and will launch tenders for the construction works in the
traditional way.
The particularity here is that the winner of the bidding of the operation has to present the preliminary
design, which will provide the basis for the final design (the preliminary design should reflect the needs
of the operation). That would allow, since the beginning of the design phase the desirable situation of
developing the project with the indispensable imputes of the operator / maintainer.
In the Portuguese conception model, fare determination, capacity allocation and circulation
management would be keep by the State, corresponding to the wish of keeping these core operations
under the State control.
In this particular point, the Brazilian government decided not to repeat the bidding model of the São
Paulo monorail, where, as a condition to bidding, the government set the mandatory requirement that
each team of competitors should have “on board” a company supplying the systems. This requirement
eventually led to a non-competitive bidding, by the reason that the technology providers for such a
system - a monorail with the specific requirement of rolling over tires - where but a few and already
committed, from start, to the great Brazilian construction companies. Table 15 provides a summary of
the implementation of other international PPP high-speed rail project schemes, for the purpose of
benchmarking (these schemes have yet been presented in section 2).
• Vertical and horizontal separation/ integration
It should be noted that the vertical separation between the operation and supply of the rolling stock of
the construction entails, from the outset, a clear benefit in terms of increased competition, by not
requiring construction companies to be associated with railway operators and holders of HSR
technology, which are in a more limited number. In addition, it meets the European and international
rules of separation of the infrastructure of its operation. Being clear the European legislation on the
subject, granting the access to the infrastructure by other operations is, as well, mandatory in Brazil, a
situation that will become, indeed, inevitable, with the future expansion of the HSR network. Figure 26
provides an illustration of the differences between the two models.
TAV (BRAZIL)

RAV (PORTUGAL)

Figure 26: HSR project scopes in Portugal and Brazil, through vertically separated models
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speed up to 300km/h

44,5Km; greenfield;
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Tool system

The construction was completed on schedule.
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Observations/ Lessons learned

he operator entered into bankruptcy due to the
fact that couldn’t start its operation due to delays
in the implementation of the ERTMS system.

THSRC could, t bear the effects of the demand
risk; the state had to take several measures to
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63% private companies; 37%
Taiwan gov. (later, the state took
64% of the shares)
86% public; 14% private

The operator is using different trains than original
predicted and therefore the Infraspeed consortium
is claiming for contract rebalance.T
Substructure fully state financed
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Delays in the connection of the link to the national
networks caused major disturb. The
Capex: €1,1 bi. €108 equity; €590M concessionaire couldn’t collect the fees for track
subsidy; €400M project finance.
access and eventually went bankrupt. The
concession was taken by the governments. The
demand forecast was, as well overestimated.

Capex: € 2,3 bi (1,5 bi consortium - After completion, 80% of debts refinanced with low
1 bi financial loans - and 800 M interest rates guaranteed by RFF revenue stream.
public subsidies)
RFF will take construction directly.

Capex: €3,3bi (€ 1bi debt; RFF
€1,4bi; EIB €550M; caisse depots
€250M, and the balance by local
auth. and gov.)

Capex:€7,8 bi with €6,2 bi
construction works

269km Greenfield project, Farebox and state and 51% private firms consortium; 49%
speed up to 350 km/h
regions subsidies
state owned companies

660km; greenfield; speed
Capex: €18bi. Deutsch Bahn builds
Availability based
up to 400km/h; time trip
the line at its own expenses; after
contract (fixed payment
2h30m; demand
commissioning receives €12bi, and
by the government)
forecast:14M
per year €20M during 30 years

Key data

Table 15: Main international HSR case studies in PPP schemes
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As mentioned in chapter two, the horizontal integration of the Portuguese PPP contracts (PPP1 to
PPP5), was not considered as increasing the risk of the project. The same can no longer be said of the
vertical separation between the PPPs of the infrastructure and the single PPP of signaling and telecom,
an interface that brings increased risks to the granting power. The case of the Dutch PPP HSL-Zuid is
a paradigmatic example of the interferences that the signaling and telecom can cause and therefore
delay the start of the operation of the infrastructure. In any case, the usefulness of separating the S&T
scope from the construction works is perfectly consonant, not only because of the competitiveness issue
(there are far fewer specialized firms, and therefore the competition would be reduced), but also because
it would entail a risk burden associated with the S&T scope throughout the project, which, given the
relative weight difference, would burden project costs. It should also be pointed out that the signalling
and telecom life cycle is shorter, and therefore its concession agreement duration.
4.2.2. Procurement
• Procurement strategy
There is a big difference regarding the packing of the projects; about the Brazilian case study, the project
started in the first launched tender, by a vertically integrated project. As it is yet to be tendered, it is still
unclear whether the government will adopt again the vertically integrated modulation or not. A good
example of an integrated package is the Moscow-St. Petersburg project. The other option would be
keeping the actual layout of tendering the railway systems plus operation in a PPP tender, followed by
traditional design and build contracts.
As Brazil struggles with severe budget restrictions, it looks more feasible, in the case of the project
relaunch, to opt for the complete package, regarding that the project could have a more significant
demand and therefore, with a less-heavy-to-the-state equation.
Another advantage of the Portuguese business model - splitting the operation from the infrastructure
management - is the compliance with the European community legal framework regarding to the
interoperability.
The risks associated to these different packages would be analysed in section 4.2.5.
• Awarding criteria
The adjudication criteria in both tenders was the best “value-for-money”; the differences were in the
methods chosen for the evaluation and selection of the “most advantage proposal” to the state. The
most used model in Brazil today for awarding the concession is the best price; moreover, the concession
awarding end up in the stock-exchange, in a public session where the preferred bidder is chosen at the
“fall of the hammer” (only at a later stage, the tender documentation will be checked to confirm its
compliance with the request for proposal). Differently, the Portuguese awarding authority adopted the
weighted criteria method, according to table 7 shown in section 3. In a first stage, the three best ranked
proposals will be selected and, in a second stage, the preferred bidder chosen after a “best and final
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offer” from the three candidates. Figure 27 summarizes the different award criteria between TAV and
RAV.
TAV awarding criteria

RAV awarding criteria

(1) Selection of preferred bidder, i.e., the one who

(1) Selection of the three best ranked offer’s

submit the best reference value payment for

according to the weighted criteria method;

the concession award, thus understood as the
best value per Train.KmEquivalent, complying
with the minimum threshold of BRL 68,08.
(2) Awarding if the preferred bidder complies with
all RFP requirements

(2) Negotiation with the 3 selected bidders;
(3) BAFO submission by the bidders;
(4) Awarded decision to most advantageous
offer.

Figure 27: TAV and RAV - different awarding criteria (source TAV and RAV tender documents)

By the presented results it can be seen that, although the weight of the price was only 50%, the
classification of the proposals did not change if it would only be considered the price as the awarding
criteria.
The awarding criteria considered in the Portuguese project, has the advantage, when compared to the
Brazilian one, of considering the quality issues and particularly the risk assessment. In the Brazilian
case, it seems particularly risky to use only the most economic advantageous tender as the criterion for
selecting the best tender, since the Brazilian tender involves all the most critical parts in an high-speed
rail project: the delivery of railway systems, train supply and its operation.
• Competitors and fair competition
The call for tenders have had distinct results when comparing the ability to attract interested bidders. It
has already been seen that the Brazilian tenders were incapable to attract bidders, despite some local
and international companies have submitted expressions of interest; i.e., despite the dialogues with the
suppliers and market consultations, the government has not been able to submit to the market an
interesting package.
Differently, the Portuguese project has attracted a sufficient number of tenderers, although the short
number of international bidders participating seemed far from ideal. It is to be highlighted that the
majority of the Portuguese construction companies were integrated in two consortia, and thus remaining
available but a few number of local companies to join other potential international bidders. The two RAV
project tenders have had five consortia postulating their offers: four in the PPP1 tender, and other three
in the PPP2, from which two of them have submitted offers in both tenders (TdC, 2014).
It stands clear, from the empty bids experience in Brazil, that existed too much risk in the project.
Furthermore, international bidders have stated that it has had been impossible for them, to find a suitable
local construction company. Moreover, the group of the five biggest Brazilian contractors were asking
for more participation of the federal government during the construction phase (BBC Brazil, 2011). At
that time – still far from the start of the “car-wash” judicial operation - Brazilian biggest construction
companies where involved in too many - and as well less risky - construction projects, part of them
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through PPP schemes. Finally, it should be remarked that the great international providers of railway
systems always look for more attractive projects, such as the Russian HSR, a big global package with
construction investment totally paid after commissioning, and far away from the risk of the demand
(although with the important political risk, that only could be borne by a giant economical group, backed
by a strong State).
In the Portuguese tenders, the projects were package adapted to the Portuguese market size, therefore,
the relatively small size of the contracts, when compared to other international HSR projects, may have
been the main reason for not being attractive for international bidders. Moreover, the Portuguese
tenders were almost devoted to pure construction works and therefore leaving aside the international
companies specialized in the HSR business.
Both countries have made several international road-shows, in order to promoting its projects and
therefore attracting foreign bidders. It has also to be highlighted the disclosure of relevant technical
studies by RAVE, priory to the call for tender, with the same purpose to attracting bidders (by the extra
time given), but as well for giving the possibility, to the interested parties, to tailor a better and thoughtful
proposal.
• Innovation and cost savings
The results achieved by the RAV tender - PPP1 Poceirão Caia - apparently revealed a successful
tender. According to the granting authority, it was possible to get a cost saving of 40% of the initial
planned budget, between planning stage and “BAFO”. This, when compared with the cost of the project
in the case of being built by the public sector using traditional procurement approaches. Figure 28
provides an illustration of the cost reduction in the different phases of the planning process, what is due,
according to RAVE, to the liberty and innovation in the tenders that was granted to the bidders.

Figure 28: Evolution of construction investment (source: RAVE, 2010a)

It should also be pointed out the further innovation in the RAV tender, to provide an extra payment to
the bidders that have not been selected as preferred bidder, similar to a stipend. By doing so, RAVE
stimulated the competitors to invest in a quality offer, something that is good both for the private but as
well to the public sector. Being particularly created to stimulate the presentation of good and thoughtful
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offers, it contributes, as well, as a positive point when the boards of different companies decide to “go/nogo” to the venture.
4.2.3. Economic and financial figures
• Project funding
In alignment with the international case studies, both projects count with a heavy public investment,
although with different forms of payment made by the State or granting authority. According to Calpirg
(2011), the experiences to that date of building high-speed rail in Europe were relying in more than half
of its costs in public money; the examples given were the Dutch Zuig-Sud (86%), the PerpignanFigueres (57%), the Tours-Bordeaux (50%) and the Portuguese initial segment (55%). While, in the
Brazilian case, the government would enter directly into the business, as a shareholder, with a
significative share of 45%, in the Portuguese case the government would stay apart from the concession
business; the huge upfront costs of the project would be subsidized directly by the state during the
construction phase (60% of the construction investment would be fully paid with the commissioning of
the works) and a part of the remaining value during the exploration phase, all with resource to the usual
mix of bank guarantees or public money investment. Figure 29 provides a summary of the project
funding.
BRAZIL - TAV Special Financing conditions

PORTUGAL - RAV (PPP1)

Financing (70% of CAPEX): USD 2,47 billion

European and Portuguese State Subsidies:

TJLP+1%, total term 30 years, divided into sub credits

• European Community (39%)

With different grace periods

• Portuguese State (12%)

• Equity (30% of CAPEX): USD 1,06 billion

Private funding (49%)

• Public share: USD 476,5 million

Equity (13%)

• Private share: USD 582,5 million

Debt (European Investment Bank - EIB (36%)

Figure 29: Summary of TAV and RAV project funding (TAV and RAV tender documents)

As shown in figure 29 above, despite the different forms of conception and associated risk (in the
Brazilian case the State is actually also the concessionaire, injecting money into the business through
strong financial contributions), any of the projects depended heavily on public investment.
• Demand
One of the most sensitive variables in an HSR project is the demand; the Brazilian project, in its different
modulations presented so far, always placed the demand risks in the private sector, while the
Portuguese project does not have demand risk, except for a residual contribution. It worth to take a
close look to the demand figures in both projects, and as well to the major associated concerns. Table
16 provides an illustration of the demand forecast figures in the Lisbon-Madrid line and Rio de JaneiroSão Paulo - Campinas.
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Table 16: Demand forecast in the lines Lisbon- Madrid and Rio de Janeiro - SP – Campinas
(source: Halcrow Sinergia, 2009; RAVE, 2008a)
passenger x 1000
2015 (PT) / 2014 (BR)
Axes

Express

Lisbon-Madrid

5.600

Total ridership Lis-Mad
Rio - São Paulo

2030 (PT)/2034 (BR)

Intermediate

Express

1.100

7.600

6.700
6.435

Total ridership RJ-SP
635

Sao Paulo - Campinas

12.372

Express

1.300

-

8.900
11.821

17.348

18.256

Rio - Campinas

2044 (BR)

Intermediate

1.975

-

24.905

-

21.680

24.948

39.028
1.345

Intermediate

31.176
56.124

3.189

2.840

-

35.815

4.586
-

Total ridership SP-Camp

14.352

30.069

43.241

Total ridership RJ-SP-Camp

41.161

69.097

99.365

Despite the significant difference in expected demand figures, it is important to highlight the market
concerns regarding the price of the travel in the route Rio de Janeiro - São Paulo, when compared with
its population purchasing power. There were, in fact, serious concerns that among the riders would be
“white-collar” passengers only, since the minimum fare established for the economy class route used in
the different models was BRL 200, what corresponded roughly one third of the Brazilian minimum wage
(Railway Technology, 2012).
The comparison of the GDP per capita of the estimated demand for the two projects would not be of
great interest, due to the fact that the region GDP per capita is seriously distorted by a very unequal
distribution of wealth. Nevertheless, the GDP when considered the two States together (São Paulo and
Rio de Janeiro), it worth roughly 44,3% of the Brazilian GDP, according to the IBGE 2008 estimates
(BNDES, 2011a).
It is important to look at the forecasts and previously experiences abroad related with the modal shifting
in the demand figures, and to characterize the demand as a whole. The Portuguese project, as a whole,
would change the railway panorama, from a percentage of railway users of 11% in 2003, to 36% by
2030, i.e. the passenger number would triplicate within the analysis period. On the other hand, there
would be a significative difference in the origin-destiny between the trips in the routes Lisbon-Madrid
and Lisbon-Oporto. Being the demand of the Lisbon-Oporto trips equilibrated when compared the trips
in the total extension with the trips to intermediate stops, in the Madrid-Lisbon trips, differently, the
demand for the total extension ride is forecasted as being five times higher. This could indicate that, the
dependence from those passengers would make the HSR line more sensitive to the air competition, and
that, in terms of transport planning, the transport between these two cities by an HSR could not be the
best practice to be done.
Figure 30 illustrates what would be the demand model shift, not considering any induced demand; the
TAV would capture more than a half of the existing passengers, while the aviation and road transports
would sensitively reduce to less than a half of its market share. Table 11 on chapter 3 provides more
detailed figures about the change in the modal choice matrix.
It should be pointed out that the main passenger gains will be originated in the transfer from modal
choices, from road to rail, and therefore there will be achieved important benefits in terms of possible
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externalities, that have been considered in the cost-benefit analysis. The impact of the air transportation
is more significative in the Brazilian case, due to the strong existing air route between São Paulo and
Rio de Janeiro.
Figure 30: Modal choices before and after RAV and TAV implementation

(source: adapted from RAVE, 2008a, with extra data from Halcrow Sinergia, 2009)

• Construction and operational investment
The complex terrain conditions in the Brazilian project have a big impact in the construction cost,
although there are projects worldwide that have been much more demanding. The figures for
construction that have been disclosed by the BNDES, are far from excessive, if taken in good account
(market rumors project costs much higher). Figures from 2008 estimate the construction cost per km in
BRL 64 million, the equivalent to USD 37 million, a figure that is between the average construction costs
per kilometre disclosed by UIC (between EUR 15-40M). But the real figures should be much higher than
that, because of the difficulties of the orography and the fact that the infrastructure construction in Brazil
has much higher costs when compared to Europe, particularly with Portugal and Spain. About the higher
construction costs in Brazil, there is the so called “Brazil cost” i.e., Brazil is very inefficient in terms of
the construction of infrastructures. In figure 31 a benchmark of construction costs in different
international projects can be observed (in section 2.1.5. the average costs of implementing and
maintaining a high-speed line are presented, according to UIC estimates).
The Portuguese HSR project construction costs per km, where considered one of the lowest within the
E.U., only comparable with the best construction costs achieved in the Spanish AVE (China should be
excluded from the cost benchmarking of HSR projects, due to the lower labour costs, relatively low cost
for land acquisition, and a big scale effect resulting from a great expansion ongoing).
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Figure 31: HSR Construction cost per Km benchmarking, 2008 figures. (source: adapted from RAV, 2010a,
and ANTT, 2012b).

Figure 32 illustrates the construction costs of the Portuguese project per kilometre, based on the
tendered projects Poceirão-Caia and Lisbon-Poceirão, a stretch that entails a major bridge over Tagus
river (the TTT project). The same figure provides the financial coverage on priority axes, showing the
origin of the fund to cover the project construction and operation, illustrating that nearly 43% of the
project costs would come from the operation.

Figure 32: Financial coverage on priority axes of the Portuguese HSR project (source: RAVE, 2010a)

It can be affirmed, with no margin of error, that in the Portuguese case one can guarantee an economic
construction cost, in line with the lowest costs in terms of benchmarking. In the Brazilian case it is
premature to be able to say that it will be possible to implement the system within minimally controlled
costs. Experiences in other types of works, notably in the PPP model, have not avoided high
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construction costs, often well above international benchmarking (could be given the example of the
construction of world cup stadiums and airports in Brazil).
• Attractiveness to the private sector
With road concessions being a well-developed business in both countries, with the respective bids being
very disputed, the same is not the case with the railway PPPs, where there is still a lot of distrust on the
part of private investors in Brazil; one of the changes that was verified in every call for tender issued for
the HSR project were the raise of the economic indicators IRR and NPV. The government passed on a
message to investors that the rail business ought to be more attractive than the roadway, due to its more
risky profile, thus promising higher return rates.


Equity IRR: 10,9% (1st tender) / 11,57% (2nd tender) / 12,91% last announcement for the
following tender;



Project IRR: 6,32% maintained in all calls for tender.

In the Portuguese business, the shareholder return on investment seemed to be attractive. These
indicatives are only comparable with other projects in the same country, due to quite different
macroeconomic effects, such as interest rates and inflation.
Equity IRR: 13,5% initial offer / 11,9% after BAFO and financial close
• Attractiveness to the public sector
It is yet to be seen a big transport project, with political relevance, not achieving the NPV above the
social rate of return; the Portuguese RAV the Brazilian TAV were not the exceptions.
A cost-benefit analysis for implementing the PPP model in comparison with alternative methods took
place is both cases, being mandatory in both countries. It is important to highlight that a cost-benefit
analysis for the PPP1 as a singular project has never been done, and such was one of the reasons for
the refusal of prior approval of the contract, by the Portuguese auditing body (TdC, 2014).
Following recommendations from several authors (e.g., Albalate and Bel, 2014; Rus et al, 2009; Rus,
2011), the externalities impact (carbon emissions, noise reduction, accidents with its injured and
fatalities, etc.) and as well the macroeconomic effects, such as direct and indirect job creation, tax
revenues, etc), should not be taken to much seriously; although it has indeed a positive impact, those
figures are much of the times overestimated and therefore does not make sense in terms of deciding an
investment on HSR. Both case studies, as any other that could be considered, have brilliant effects
accounted both as externalities and economic effects, therefore the decision not to bringing these
subjects to be debated look to be the most reasonable one.
Both projects have a very reduced participation of the ancillary business in the project funding. The
Portuguese project underwent criticism of the TdC about the insignificant revenues from ancillary
business (TdC, 2014). It seems that in both projects a bigger weight should have been given to ancillary
business, that only is counting with some business inside the stations. The tender documents should
have been far more creative; there are some examples that could be done, such as “TOD” developments
around the station, hotels, meeting rooms, shopping areas, taxi concessions, etc.
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4.2.4. Remuneration to the concessionaire and/or to the awarding authority
There is a substantial difference between the remuneration of the concessionaire in both cases: when
the first Brazilian tender was issued (edital 1/2010), there were not considered payments to the awarding
authority (grant payments), as the tender included the necessary investments on the infrastructure;
when the new tender was issued (edital 1/2012), and because of the reason of the project splitting
between operation plus railway systems and infrastructure construction, the concessionaire then had to
pay for the granting of the concession grant remuneration per train.km equivalent, that is to say, the
concessionaire then had to pay access fees for the use of the infrastructure.
In the first model, the operation would remunerate the concessionary and as well, the construction of
the infrastructure. In the last model, as the state would be responsible for the construction of the
infrastructure, as the concessionaire would make use to it in its operation, the concessionaire have to
pay to the grantor per its use.
In the Portuguese model, the concessionaire receives an availability payment for the maintenance of
the infrastructure, on an availability basis.
The main difference between the Portuguese and Brazilian models is that the Brazilian model assumes
that the infrastructure is payable by itself, while the Portuguese project assumes - in alignment to the
existing benchmarking - that the infrastructure cost has to be paid directly by the state, as it is not
feasible that the train operation could bear more than the operational costs of the project.
In the Portuguese contract, the biggest part of the construction work is paid by the end of the
construction phase, being another part paid according to an availability model. The public subsidies,
from the E.U. as well from the Portuguese government will be paid integrally during the construction
period; the balance should be paid during the operation period.
The Brazilian project will be paid by the revenues from the operation; there will be not payments-in-kind
although the government will participate with 70% of the funding (coming from the national development
bank BNDES) and will take a participation of 45% in the concessionaire capital. Furthermore,
assignments of non-tax-credits will be made, in order to bring more attractiveness to the business.
Both concessionaires will also be able to count on non-relevant accessory business revenues.
4.2.5. Risk transfer
In this section, an analysis of the risks presented in the tender documentation, accompanied by a risk
transfer comparison of the two projects, will be made. Both tender documents do not present an analysis
of the overall risk of the project. Furthermore, there are several risks emerging as a consequence of the
tender packaging. Table 17 provides the comparison of the allocation of the main global risks.
It should be pointed out that, because the TAV project has been subject to a number of amendments
since its launch, a significant number of new risks came to light. Regarding the Portuguese project, it is
important to highlight that some risks have been relocated during the tender negotiation; the most
important one was the financial risk. Due to a significative macroeconomic degradation, it was much
more difficult to guarantee the funding that became eventually more costly. Another issue was related
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with the archaeological risks, that have been transferred from the public to the private counterpart, during
tender negotiation.
Table 17: TAV and RAV; comparable risk allocation according to tender documents
(source : RAV and TAV tender documents)

Apart from the risks described in the tender documents, another risk package, resulting from the project
interfaces has emerged. Tables 18 and 19, in next pages, provide a summary of interface risks.
About the TAV project, it is worth notice that the demand, although attributed to the private, it is in fact
a shared risk, since a reduction or increase in demand would lead to a reduction or increase in the
number of trains and, thus, originating a different revenue to the grantor (in any case, it should be noted
that there is a minimum frequency of service to be fulfilled that is independent of demand).
A serious flaw that this project presented in terms of risk sharing resulted directly from the criteria for
evaluating the proposals, where the risk transfer was not an evaluating criteria to select the best offer,
i.e., a negotiation phase where the risk allocation should be among the negotiable topics, was not even
foreseen (this issue was addressed in section 2 and illustrated in figure 6).
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Table 18: RAV project interface risks
Risks

Extra contractual risks

International case studies

Political

Cancellation of the project by
political reasons, at national or
European level, public funding, etc.

Portuguese and Brazilian projects

Planning

Lack of coordination can cause
several delays.

Experiences from HSL-Zuid

Design

Although the final design is a
Several experiences in all kind of
responsibility of the concessionaire, projects
it can cause delays and
incompatibility.

Construction

Delays in the dependent works.

Several infrastructure projects

Demand

Financial risk.

Taiwan

Technology

Was initially allocated to the
private. It has financial costs and
can cause disruption during the
operation period.

Experiences from HSL-Zuid

Interface with stations

Delay in the construction of the
Lisbon station (REFER) and
international station (Portugal and
Spain) can disrupt operation.

Taiwan

Not existing HSR link between
Poceirão and Lisbon

Lack of connection may delay the
start of operation and pick-up of
passengers; maintenance fees
should be paid.

Experiences from PerpignanFigueres

Not existing HSR link to the
Spanish network (AVE)

Idem.

Experiences from Perpignan
Figueres

Split between the signalling and
telecom (PPP6) and the
infrastructure PPPs

Incompatibilities may arise.

Experiences from HSL-Zuid

Definition of the operation model

Lack of use of infrastructure.

Experiences from HSL-Zuid

Financial difficulties of the
Concessionaire

The state has to replace the private
companies in order to maintain the
operation.

Experiences from Taiwan,
Perpignan-Figueres

Circulation of different transit than
the ones originally predicted in the
line design

Conflicts in the maintenance
operation.

Experiences from HSL-Zuid

A similar analysis should be made in the Portuguese project:
Table 19: TAV project interface risks
Risks

Extra contractual Risks

International case studies

Political

Future impacts were avoided due
to project cancellation; impacts
would be severe, as the political
and economic situation of the
country demonstrated.

Portuguese project
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Risks

Extra contractual Risks

International case studies

Planning

Serious risks of delays and extra
costs caused by the deficient
planning.

HSL-Zuid

Financial

High financial risks to the state
because of its 45% stake in the
concessionaire; risks to the
national development bank BNDES
and possible risks to state pension
funds companies, as it is recurrent
to involve them is such deals.

Taiwan

Design

Huge risk to the State, as the
responsible for the final design, to
be done after the choice of the
concessionaire for the operation
and supplying of the systems.

HSL-Zuid

Land acquisition

In the first models it was allocated
to the privates and finally allocated
to public sector. Brazilian
legislation do not cause serious
risks in this issue.

China is the country with the lowest
problems regarding to that, and the
USA is such complicated that its
HSR network strives with serious
costs overruns because of this
particular issue.

Construction

The construction risks will be in the
government side. It is a huge risk
and commonly considered as the
first risk to be allocated to the
private in a PPP deal. The risks
would not lay only in the
construction itself; they will be
extended to the delays and
incompatibilities caused to the
operator. The scenario is even
darker considering that the
operator concessionaire will be in
charge of the maintenance of the
infrastructure.

HSL-Zuid

Demand

Apparently this should be a risk to
be borne by the public counterpart,
instead of being allocated to the
private. The chances that it does
not work are high, and therefore
there is a huge risk of the financial
collapse of the concessionaire with
great repercussion to the State.
Nevertheless, the risk to the
concessionaire is always a risk to
the State due to its shareholder
condition.

Almost international case studies
had several problems due to the
overestimated forecast;
furthermore, the demand can be
seriously reduced by the
uncompleted links and connections
to other transport facilities that
could provoke serious disturbance
in the HSR system feeding.

Technology

Although allocated to the private
side, it can bring serious conflicts
with the infrastructure.

HSL-Zuid

Environmental and Archaeological

These are risks allocated to the
public sector, as an usual practice.
There are serious issues regarding
to the impact of such risks in Brazil.

Brazil has several experiences of
the difficult management of such
issues. It usually takes time and
causes significant delays.
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Risks

Extra contractual Risks

International case studies

Intermodality

Impact of not having connections to Taiwan
the airports, and the needed
accessibility to the main tube
stations in São Paulo and Rio de
Janeiro.

Financial difficulties of the
concessionaire

High risk of having to take back the
concession from the hands of the
private sector.

Taiwan; HSL-Zuid

Compliance

There is a risk in the managing of
the concession with the minority
position in the private side.
Although detaining a Golden share,
the use of it against the state
interests could always be a shadow
in the managing of the concession.

Several international business case
studies of using the golden shares
in deals not defending the public
interests. A participation of the
state as shareholders in the private
businesses should be avoided.

Lack of HSR expertise

Extreme dependency on the
international expertise and
providers of the systems.

HSL-Zuid; Russian HSR

After the comparison of the risk assessment of both projects, several conclusions should be drawn.
Firstly, that the demand risk, to be borne by the private party, could not work. Moreover, as reviewed in
the international benchmarking, that is fairly uncommon in HSR projects around the world. Apart from
that, if the demand risk would have been successfully transferred to the private side, that would have
make the TAV project an international case-study in case of success. Nevertheless, and apart from the
demand, the risk allocation in the two projects could be considered generally balanced and in alignment
with the international best practices. It has always to be considered that the State has the necessity of
attracting interested parties for the bids, which, in the case of the Brazilian project, was not achieved,
even with significant variants in its model layout.
It can be said that both projects did not survive to the most “risky” parts from the planning phase; the
Brazilian project did not resist to the competition risk (too high so that any private party could have
accepted participating in the tender), and the Portuguese project did not resist to the political risk,
classified by RAVE in its strategic report as with an high probability to occur (RAVE, 2008a).
Apart from the two mentioned risks that may have contributed to the “premature death” of both projects,
in its early stage (planning phase), it must be said that the interface risks of the two projects, - as we
know them today - could have generated dramatic consequences for both governments, involving,
among others, serious cost overruns and significative postponements before the start of commercial
operation. In particular, the option for vertically separated models, and therefore several
interdependencies between different parts of the project, would have been tremendously challenging to
the management capacity of the State, which is known to being much less than the privates.
4.2.6. Contract managing
• Tariff adjustment
The issue of the ceiling value for the tariff only arises in the Brazilian project. Because the farebox
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revenues is the main income of the concessionaire, it is also one of its biggest risks. Being the tariff
caped, any underestimation of the Capex will lead to the financial imbalance of the concessionaire. The
tariff ceiling price is only valid to the economy class ticket from Rio de Janeiro to São Paulo; all the other
tariffs can be freely calculated by the concessionaire in its business plan. Every year the tariff prices
should be revised according to the most used official inflation index, the “National Wide Consumer Price
Index”, most known as IPCA, and measured by IBGE, the national statistics institute.
• Performance evaluation
The tender documents for the Brazilian project included a clear definition of the different criteria for
measuring the performance; in the document there were defined 12 criteria (table 14 in section 3). A
question that always should be raised is whether the proposed structure for the performance measuring
is adequate and therefore could led really to penalties to be applied to the Concessionaire.
The effective application of penalties to concessionaires, when there is underperformance, is one of the
situations that has to be properly addressed, in order to be improved and becoming more transparent.
The fact is that there are too many cases of concessions around the world where such penalties have
never been applied, leaving serious doubts about the efficient work of the concessionaires which attend
all the performance standards with such efficiency. Finally, the effective capacity of the awarding
authorities to properly developing the measurements of the performance is almost always reduced and
dependent of the reports and assessments made by the concessionaire. On the contrary, when
something fails in the public side, the claims for financial compensation immediately arrive. A new
approach of such methodologies should be reviewed in order to achieve more balanced deals between
the public and private parties.
Through the analysis of both tender documents, any particular approach or contribution to an effective
and independent measurement of the performance of the concessionaire has been made.
It should be noticed that differently from the road concessions, where several parameters could be
behind of the defined standards without damaging the security norms, in an HSR system, the
noncompliance with such standards are much less tolerable. As an example, several HSR systems
have a practice of returning back the total amount of the fare paid when short delays of less than 3
minutes are verified. That is a major issue due to the fact that punctuality and reliability, along comfort
and safety, are the major offer to the travellers.
As the RAV tenders were devoted to the infrastructure implantation, without giving much attention to the
operation, only the TAV project disclosed in its tender documents about requirements for availability
(99,5%) and punctuality (98%), with penalties of 1% and 2% of the Net overall income (NOI). Customer
satisfaction levels would also be measured, with associated penalties.
In the Portuguese case, the penalties associated to the performance measurement were associated to
the availability of the infrastructure, with penalties established for the restrictions to the use of the
infrastructure, i.e., for the disruptions caused to the operators. The deductions resulting from the
underperformance of the concessionaire will be measured by itself. It should be highlighted that the
concessionaire would have a liability cap of 7,5% of the contract value.
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Economic rebalance of the contract
In the tender documents of both contracts, the terms and conditions for the economic balance of the
concession contracts are clearly set up:
Measures for the balancing of the contract (TAV):
• increase or decrease of the ceiling tariff;
• increase, reduction or any other change in the method of calculation, form or time of payment of the
reference value for the payment of the grant;
• increase, reduction or any other change in the method of calculation, form or time of payment of the
reference value for the payment of the grant;
• modification of contractual obligations of the concessionaire;
• shortening or extension of time for the accomplishment of works or for operation, maintenance and
conservation (in any case can never be more than 20 years);
• impacts resulting from the elaboration of the executive design by the granting authority (the
concessionaire has 90 days to present a claim and could even terminate the contract when proving
that the costs would be unbearable to her);
• impacts resulting from the expansion of the system not provided for in the concession agreement.
Measures for the balancing of the contract (RAV):
• unilateral modification, imposed by the granting authority, of the conditions for the development of the
activities integrated in the concession;
• occurrence of “force majeure” cases, unless, as a result of them, the resolution of the concession
contract is verified;
• when the right to the restoration of the financial equilibrium is expressly provided for in the concession
agreement, provided that the concessionaire has increased costs and / or lost revenues.
Dispute resolution and conditions for the early termination of the contract
Arbitration was defined in the concession agreement for both concessions, as the form of dispute
resolution between the parties. Three arbitrators should be nominated, one appointed by each of the
parties and a third one appointed by mutual agreement. In both countries, the recourse to arbitration is
the most common situation.
In the Brazilian case, a first attempt to resolve the dispute should be made by an independent
commission, in order to try to avoid the arbitration process.
4.2.7. Technology transfer
The issue of technology transfer is particularly important for Brazil, since it does not have the high-speed
technology/ know-how for its implementation. Moreover, after the implementation of its first project, the
Brazilian network will have a great possibility to growth, due to the fact that two of the neighboring states
of São Paulo, with significant economic importance for the country, have their capital cities at a
competitive HSR distance, therefore it would be of the utmost importance for Brazil to have its own
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technology in order to move forward. The technology transfer issue is not so relevant in the Portuguese
case.
4.2.8. Other parameters for comparison
Apart from the main evaluation/comparison parameters already discussed, such as technical
characteristics, financial aspects, business models and contract management, among others, the
different projects can also be compared by other more empirical aspects, some of them with a significant
emphasis on the option for the implementation of projects of this magnitude. Table 20 provides some
additional parameters for comparison, some of them with a capital importance for the success of the
HSR.
Table 20: Parameters that present significant differences / distortions between the two projects
Parameters for analysis

RAVE

TAV

Project 100% greenfield

Yes

Yes

Cross-border connections / Intermodality

Yes

No

Dependence on third countries with possible losses in the operation

Yes

No

Small (except Madrid)

Big

Medium

Low

Dependence on external approval

Yes

No

Cost of money

Low

High

Significant dependence on external financing/debt

Yes

No

Dependence on public subsidies

Yes

No

Congestion of the existing alternatives

Low / Medium

High

Price of the existing alternatives

Low / Medium

High

Existing competitive road alternatives

Yes

No

Existing bearable railway alternatives

Yes, Lisbon - Oporto
No, Lisbon - Madrid
No, Oporto - Vigo

No

Transition times plane/final destination

Medium

Low

High

Low

Significative

Not significant

Prospects for the incorporation of national industry and technology transfer

Not significant

Highly significant

Risks of lack of transparency in tender procedures, free competition and
corruption

Medium/Low

High

Risk of a non-independent regulation

Medium / low

Medium / high

Orographic challenges

Medium / low

High

No

Yes

Normal

Severe

Not significant

Significant

Passenger volume in cities of origin and destination
Power of purchase of potential passengers

Objective commitments to reduce carbon emissions
Political cleavage; right / left debate on transport policy and AV

State as a shareholder in the Concessionaire
Climate parameters affecting superstructure and rolling stock
Possibilities of network expansion

About the table above, some differences deserve an extra comment. Firstly, with relation to the
accessibility of the stations and modal options. When analysing the Rio de Janeiro - São Paulo ridership,
it is worth mentioning that the air route existing between the two cities, is really competitive and
attractive, with, at least four air companies offering flights with a frequency between 30min to 1h, to a
flight that takes less than 1 hour. It is also to be observed that, in that route, the access and exit to the
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airport and check-in facilities is really quick, and do not exist, at least at this time being, any
complications and delays such as those verified in the European airports due to the security checks.
Furthermore, when considering the door to door transportation, the location of the two domestic airports
in both cities could be deemed as exceptional, and particularly, the Santos Dumont airport is at a walking
distance to the Rio de Janeiro downtown, where remains the financial business district. This case worth
a reflection on how HSR could be really competitive with the air transportation modal. Despite some
constraints related to the sometimes foggy weather, or some strong tropical rains, the fact is that the air
route works well. In São Paulo, in particular, there is a highly professional taxi service that can take the
passenger to its final destination. That is to say that the main transport constraints are the urban traffic
when getting the taxi, a situation that the HSR would not solve, as it always would be necessary to take
a taxi to the final destination.
The road alternative between the two cities should not definitely being considered, as the main road is
completed overcrowded, being as well issues related to the security of the road users related to the risk
of car thefts and robberies. Apart from that, the excess of cars, storms and accidents always provoke
extraordinary traffic jams.
Another great advantage of the TAV system are its possibilities towards expansion; studies to the
connections to Belo Horizonte (Minas Gerais) and Curitiba (Paraná) have still been commissioned.
These cities are at a road distance of 600 km and 400 km from São Paulo, respectively.
4.2.9. Cancellation of the two projects
The cancellation of both projects is inevitably linked to the deterioration of the economic conditions of
the country, coupled with actual political crises. The effects of the Portuguese financial crises, that had
led to a bailout in 2011, are evident when the project milestones are cross checked with main
macroeconomic indicator - the GDP evolution - provided in figure 33.

Fig. 33 : Evolution of the Portuguese GDP during the period, including bailout (source: FT, 2017)

Although Brazil is still going to the aftermath of a big political and economic crisis, its direct impact on
the project is not so evident as in the Portuguese one; as a matter of fact, when the TAV tender was
first launched, in 2010, and despite some concern about the economic slowdown of the country, namely
due to the fall of the price on commodities, the main triggers of the turmoil were yet to be known: the
“car wash operation” and the impeachment process of president Rousseff.
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5. DISCUSSION AND SUGGESTIONS
After analysing the two studied projects - the Brazilian TAV and the Portuguese RAV - and based on
the literature review, the moment to discuss the main perspectives of the subjects has arrived.
The main topics for the discussion are related with the necessity of these projects for both countries,
when a period of ten years has passed from the launching of the RAV, and 8 years from the launching
of the TAV projects.
Firstly, it is of great evidence the serious degradation of both economies during the first years of the
project implementation. Actually, the political and economic crisis in Brazil is still far from ending.
Despite the economic crisis and its effects on the infrastructure market, in Portugal there is a serious
investigation going on about the excesses that have been committed trough PPP contracting.
Unfortunately, the investigation is no longer more about excesses but to favors given to private groups
in some PPP deals and the renegotiation of contracts that have been proved to have become harmful
to the public sector.
Portugal is a country with a highly competitive construction market, with narrow construction margins
and with several contractors having entered into bankruptcy during the last decade. Therefore, the
construction of a new high-speed rail system should be expected to be achieved at “low-cost”, as soon
as the minimum standards to get a competitive procurement being guaranteed.
One of the matters that is more consensus generating between scholars, is the fact that the
infrastructure investment on HSR does not pays for itself, i.e., the huge upfront costs of the infrastructure
should always be guaranteed by the public sector. In the literature review of this dissertation, it has been
shown that any project does not pays by itself, and that figures between 50 to 70% of the infrastructure
investment are supported directly by public subsidies.
When the Brazilian government tried to launch its TAV project, in 2010, as a self- sufficient model, where
the farebox revenues and ancillary business would pay for the infrastructure, that seemed unlikely to be
a possibility for the majority of specialists. As a matter of fact, that mistrust has been quickly
demonstrated, because not a single company submitted offer.
From 2010 to 2013, when the TAV project was suspended “sine die”, priory to the last submission date,
it stood clear that the project had serious deficiencies that could be considered insurmountable.
Reading attentively the presentation of the project made in section 3, it is possible to summarize the
main issues that have contributed to the its cancellation:
• Unsupported estimates of the construction costs;
• The allocation of the demand risk to the concessionaire;
• Difficulty in attracting strong bidders, and eventually in achieving competition;
• Serious doubts about the demand forecast and the willingness to pay of the travelers.

71

Observation : if it is a fact that the financial crisis can be pointed out as a strong reason for the project
being abandoned in 2013, it is also true that by 2010, when the project was launched, there was no
prospect of such devastating crisis.
The main change in TAV business model, was the change from a vertically integrated concession (as
firstly tendered) to a vertically separated tender. But that change was, as well, inefficient to attracting
potential bidders. The reason for that lack of interest may lie in the fact that the great Brazilian
infrastructure projects are usually driven by the great construction companies; the split between the
construction investment and operation (including transport systems and rolling stock), was clearly
considered uninteresting for the major construction groups.
The adoption for a different business model seems to be far more interesting; analysing the different
business models from the literature review, a model similar to the one implemented in Russia, seems
far more adequate, by these main reasons:
• Leaving the construction risk to the public counterpart will be almost unbearable;
• The lack of know-how in HSR, something that could be mitigated by an alliance contract with a
strong international partner (to avoid the lack of competition, the solution could pass by a previous
agreement for the tendering of several construction parcels, with an open possibility to participating
in tenders or the possibility to reserve option rights up to a certain Capex threshold to be defined);
• The concession should include the infrastructure maintenance, and the train supply and assisted
operation during the ramp-up period;
• The more complex works, such as the urban stations, should be developed in a sort of alliance
model, in order to achieve more balanced risks to the parties.
Such a model would be, when considering the case studies shown in this literature review, and taking
into consideration the country’s specificities, the most suitable model.
Some extra observations should be made in respect to the Brazilian project:
• It was unattractive for the private sector;
• It was not interesting for the international players;
• It was uninteresting for the public sector;
• The financing was not attractive to the national development bank (BNDES);
• It was not feasible, at that time, using that business model successfully.
Some extra explanation should be given about the above mentioned topics: the project indeed did not
attract any private companies, including international players; the public sector would have to enter
directly into the business, having its stake been raised when the business models did evolve (raising
from an initial 30% to a 45% stake); during that period the National Development Bank - the key driver
of the biggest Brazilian infrastructure investments, namely in PPP schemes - has reduced its appetite
due to serious economic constraints, and, last but not least, the economic crisis that was more or less
latent, evolved rapidly. The circumstance of the start of the “carwash” investigation, led to the
impossibility of some of the great Brazilian construction companies - involved in several PPP business

72

- having access to public and private financing. That was the main reason to several other infrastructure
Concessions had been returned to the public sector.
The most likely scenario, if the TAV concession had been signed, would have been the Concession
have been taken by the government, with the implementation process having been stopped.
Although having the TAV project going wrong, it is essential to bring to these conclusions, the highly
positive facts regarding the project, such as:
• The railway transport of passenger being inexistent in such routes;
• The lack of capacity of existing transport alternatives such as air transportation and roads;
• The huge population figures of São Paulo and Rio de Janeiro;
• The fact of having the 5th busiest air route in the world (source: OAG6);
• All the advantages related to the HSR transportation.
Not being the aim of this dissertation to discuss the problem frequently raised about the general lack of
infrastructure in Brazil, and how it should be given priority, the Brazilian HSR project could be, definitely,
a worthy project if being launched with a different business model, thoroughly adapted to the reality of
the country.
Some comparatively different issues should be brought to discussion, regarding the Portuguese
experience related with its high-speed rail project. The first big difference that should be mention is that
the RAV project has been successfully bided in its first two stretches. Moreover, one of them, the
Poceirão - Caia has achieved financial close and had the contract signed prior to its cancellation.
It stands clear that there is not a perfect model to be implemented in such a PPP scheme, and therefore
each PPP project should be tailored to its specificities.
As discussed during this dissertation, RAVE has made several attempts in order to minimize some of
the specific risks of the venture, implementing measures in order to:
• Bolster competition, namely through the facilitation of feasibility studies ahead of the tender process;
• Launching contracts that the national contractors could cope with;
• The attraction of international players;
• Promoting feasible funding.
The break of the value chain was though achieved in order to maximize the cost reduction, and it
resulted clear that the offers led to a competitive price to the government. Nevertheless, the final cost
of the project would only be known after the tenders of all the six foreseen PPP contracts being realized.
RAVE has identified as major risks the political and planning risks; as a matter of fact, the political risk,
that was marked with an high possibility to occur, has gave the biggest contribute to its cancellation.

6

Official Aviation Guide Of The Airways
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The interface risks of the project are among its most dangerous menaces, and the global risk of the
RAV project lies basically - when considering the line Lisbon to Madrid - in the possibility of not to have
the links to Lisbon and to the Spanish network concluded, and therefore to have to bear the eventual
huge impact on demand. In this regard, it should be noted that the Lisbon-Poceirão project was canceled
and also that the Spanish government slowed down the construction of its network link to the Portuguese
border.
It was indeed the political risk, caused by the huge financial crisis that led Portugal to a bailout, the main
reason for the project cancellation as a whole. It should soon arrive the time to think again in this project
and look at its hypothetical feasibility.
As expressed in this work, the high speed rail investment in Portugal became an issue for political
discussions (in terms of left and right wing policies), and therefore a large consensus about the
Portuguese infrastructure investment plan ought be guaranteed. Furthermore, a freight railway line is
now being developed in the high-speed rail corridor, situation that may impact by the option to building
a new line for more conventional commercial speeds.
Another topic presented in this work, was about which should be the first HSR line that should be built
in Portugal. There are not available detailed studies about the Lisbon-Oporto line, as priority was given
to the Lisbon-Madrid connection. Although served by a conventional upgraded railway line, the LisbonOporto stretch is becoming seriously congested, due to the fact that the majority of the Portuguese
population is located in the Atlantic coast, between Lisbon and Oporto.
As reported, and being the HSR primarily a capacity solution for highly congested railway lines without
any more capacity to expanding or increasing the number the trains, the Lisbon-Oporto line would be,
apparently, closer to such objectives.
Many reasons contributed to reject the Poceirão-Caia stretch, such as:
• the low ridership potential;
• the missing link to Lisbon;
• the cancellation of the new Lisbon airport;
When benchmarking international case studies, the RAV project is more comparable with the railway
links Perpignan-Figueres and Nîmes-Montpellier, where the main scope was the construction and
maintenance of a railway infrastructure (RAV should be latter operated in a model that has never been
defined).
The Portuguese model option for the HSR project is a “business as usual” PPP deal, well tested in the
road PPPs, and where the public sector feels comfortable. Nevertheless, some innovations have been
introduced in the business model, such as the stipend to be paid to the tenderers not selected as
preferred bidders, the anticipated disclosing of the technical studies and a reflection - albeit residual - of
the demand in the revenues of the concessionaire.
For the private sector, the HSR project opportunity was seen, as well, as “business as usual”, being the
less-than-the-3-years construction period and the possibility of being paid along the construction period,
the main goal for the non-financial companies.
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Quoting the different projects disclosed in this study, it stands clear that the construction costs were
more-a-less as predicted, although some concessionaires overtly entered into difficulties during the
operation period, forcing the public sector to assume the role and stakes of the private. That is one of
the big issues concerning those projects; the good part of the business, that are the construction and
the systems always go as predicted with business margins usually released till the end of the project
implementation, and subsequently, the state replaces the private in the less attractive part of the
business.
Because PPP projects are many times somehow forced – by the use of overoptimistic business plans some of the expectations that are disclosed to the decision makers are, too many times, wrong, leading
to some disastrous’ deals for the government and to taxpayers.
To end this reflection, and looking back the several aspects shown in this work, it stands clear that many
reasons could be pointed for the suspension of both projects. Perhaps there were not gathered the
elementary conditions to pursuit these contracts. Moreover, the TAV had not a convincingly structured
model, as remained evident by its successive changes during the process.
The Portuguese project has had too many drawbacks when its procurement process was running, such
as the cancellation of the future Lisbon airport and the annulment of the Lisbon-Poceirão connection,
which have constituted two strong impacts to a project that was somehow deficient at birth7. It should
be pointed out that both projects were rejected, in its last versions, by the respective auditing bodies,
what led, therefore, to the annulment of the previously signed concession agreement of the PoceirãoCaia stretch.
On the contrary, a closer attention should be given to the Lisbon-Oporto line, that has much more
strategic relevance to the country, when compared to the Lisbon-Madrid line.
Nevertheless, both Portuguese lines should be given a territorial cohesion relevance. The fact that
Portugal is a peripheral country could conduct it to being left apart of the European HSR network. This
strong issue about European territory cohesion could not be forgotten in such a case. Furthermore, and
as shown in the literature review, there are not many European lines yet to be built that could have a
feasible operation, therefore a particular attention should be given to the most deficit operation cases.
Finally, a package of additional measures, at the European level in one case, and country level in the
Brazilian case study, will be needed, in order to implementing measures to stimulate ridership in the
routes where there is a HSR service offer.
A worry that scholars have been appointing is the unfair modal competition between an over stimulated
high-speed rail modal (by public money), competing with the private air companies. It has been fairly
well studied the shift between transport modals when an HSR enters into service, with the ridership
growth made at its majority by the passenger shift from the air modal.
Particularly in Brazil, this is an important issue, as the Rio de Janeiro - São Paulo air route is the 5th
most busy air route in the world, with nearly 40 000 flights a year flying from Congonhas airport to Santos
Dumont airport.

7

As mentioned, a narrow margin in demand forecasts and NPV of the project.
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This route only takes into account domestic flights, as there are other domestic flights in the same route
with origin or destiny (or both) using the international airports of Guarulhos (São Paulo) and Galeão (Rio
de Janeiro). The high speed rail would cause a serious damage in the revenues of the air companies
coming from the this route.
It is important to note that when parallels are established between the Brazilian and the Portuguese
HSR projects, particularly as regards the impact of a project of this nature, it must be done very carefully,
given the particularities of Brazil in relation to European countries. This factor is particularly relevant
when considering the purchasing power of passengers. Likewise, the modal choices and the impacts
on the transfer between modes, namely the shift from air to rail (impact on the air bridges), may be
significantly different. That is to say that the well-studied impacts on several European air bridges, such
as Paris-Brussels and Madrid-Barcelona (and even Lisbon-Madrid and Lisbon-Oporto) may not be
easily comparable.
A solution would be the restriction of flight routes whenever there is a compatible rail alternative, by
adding extra environmental taxes in these routes. Furthermore, it is important to point out that both
Congonhas and Santos Dumont are overcrowded airports, and therefore can shift their offer to other
important connections that have been restricted because of being congested.
The overall impact of the high-speed rail in the air transport model should be properly measured, and it
should be noticed that recently Brazil has privatized its main international airports, and therefore, a
substantial reduction in its revenues will cause damage, as well, to the airports concessionaires.
As shown in this paper, the high speed rail overall impacts, its financing, their business models, and a
very detailed monitoring of the systems in operation, will occupy the scholars for many years.
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6. CONCLUSIONS
During this work, it was possible to quote several scholars about public-private partnerships on
infrastructure and as well about high-speed rail systems.
By the analysis done, it can be stated that contracting a high-speed rail through a PPP scheme is fairly
plausible. They had, in broad terms, a good performance through the evaluation period (that was short).
It should be pointed out that some external facts to the models have contributed to casting suspicions
on them, such as the construction cost overrun in the Dutch project, or the bailouts of the Dutch
operation concessionaire and Perpignan-Figueres Link concessionaire.
As said, the major PPP detractors always consider those drawbacks together, although the PPP models
themselves are not related with them. On the contrary, it has been observed that the work that has been
taken by the privates, went pretty well, when compared with the performance of the tasks been assigned
to the public sector.
The major problem related with the PPP projects considered in the literature review that are related with
the PPP business model itself, was the assumption of certain constraints that eventually did not happen,
such as the modal connections and the high demand forecasts, a situation that was too evident in the
Taiwan model.
Making a compilation of all case studies, and through the lessons learned with the scholars
contributions, the essential question is, when it comes to a PPP contract, in trying to achieve a good
deal between the parties with the best risk allocation possible in order to avoid a misbalanced contract
for one of the parties. In those case studies, it can be stated, without any risk of being wrong, that the
problems that have arouse from those PPP projects, would have been seriously worst without the private
contribution. As stated, several lessons could be learned about the case studies used for the
benchmarking:


The construction activities under the PPP schemes, were generally delivered on time and
budget;



The construction pursued by traditional contracting was far more expensive than expected
(as in HSL-Zuid project);



The public sector had seriously difficulties in managing the interfaces originated by the
unbundle projects;



The Portuguese case, although cancelled, has proven that, through PPP schemes, the
governments can make better deals in the construction;



With the exception of the Dutch case, by its particular characteristics, the different project
implementation by the privates went really fast; the public entities have a much different pace.

As seen, the PPP models for the different projects, though having their own singularities, have achieved
its main objectives, and therefore there is no evidence that PPP schemes are not adequate to develop
high-speed rail projects. Therefore, it should be particularly rejected the idea that comes from
summarizing that the result of the three different HSR projects under a PPP scheme - The Taiwanese,
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the Dutch and the bi-national Perpignan-Figueres - have ended with the majority of its shares taken by
the national governments.
All the projects analysed, including the Portuguese RAV, have had, at least, one same strong
ingredient; public money to face the high upfront costs, a situation that is somehow consensual in public
transport policies.
Being PPP schemes not a problem by itself - they are rejected in a small number of countries - the great
polemic is centred in the HSR projects; as shown in the literature review, a passionate debate is
permanently ongoing, about whether an HSR system should be implemented or not, and who should
pay for it.
It is understandable that high-speed rail projects are tremendously eye-catching. They are still a cutting
hedge technology, and a project that the majority of the politicians would like to deliver and being
associated with. But every country and its public opinion should always look at such an achievement
with the utmost prudence.
One of the objectives of this dissertation, was to analyse the two projects, TAV and RAV, in terms of its
lay-out, procurement processes, feasibility, business models and risk assessment, in order to
understand the reasons for having been put on hold, and to extract the lessons to be learned about
those failures.
About the Brazilian TAV, it is possible to conclude that the project had serious shortcomings that
eventually led to its end, as presented in section 5. The model that have been chosen was not the most
adequate to the reality, as there have not been private companies available to accept its conception,
such as the demand risk. The governments idea that the project would be payable by itself was
completely equivocated, albeit the project seems to be feasible. This belief of the Brazilian government
must have had its origin in the successful cases of the State and Federal PPP road concessions, where
a major payment to the grantor as an award for the concession is usually the trend.
The Portuguese case is a different situation. It can be said that the contractual model chosen for its
implementation was fairly good, and that the tender process went particularly well. Furthermore, some
innovations were applied during the tender phase in order to improve competitiveness, such as providing
technical studies in advance, giving, by that way, more time to the development of the further studies
by the interested parties. Moreover, although the public counterpart should bear the demand risk, an
albeit short reflection of the demand has been taken into account to the calculation of the concessionaire
remuneration.
The problem arising with the project have had more to do with its feasibility, as there was no sound
evidence that the operation could be feasible, due to its doubtful viability. As shown in section 3, when
the two models were characterized, the demand forecast was considered reduced, a situation that is
even worse if considered that usually the demand forecasts are overestimated in the majority of the
HSR projects.
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Furthermore, during the short life of the RAV project, several events occurred that have worsened its
born-weak viability: the cancelation of the international Lisbon airport project, near Poceirão, and the
annulment of the other PPP stretch that would connect Poceirão to Lisbon. These two events would
eventually spread dark clouds over the project, in addition to having rendered obsolete some of the
technical and financial studies presented in the strategic plan prepared by RAVE.
Nonetheless, and even with these two events happening, the first PPP contract arrived to financial
closing and was eventually signed. Finally, after nearly two years, the contract was cancelled, what led
to the announcement, by the government, of the “definitive cancellation of the Portuguese project of
high-speed rail”.
The same fate arrived to the Brazilian project, as, in the following year, the TAV tender was announced
to be postponed “sine die”.
If, in the case of the Brazilian project, there appears to be no doubt that the project was duly suspended,
the same conclusion regarding the Portuguese project cannot be extracted, at least directly. In fact, after
about six years after its suspension, the evolution of the situation forces to weigh some additional facts:
(i) The Portuguese government was and still is committed to the construction of international rail
corridors and, following this commitment, the Portuguese Government has advanced with several public
tenders for the construction of a freight line linking the port of Sines to the Spanish border;
(ii) Being part of this connection, between Poceirão and Caia, implemented in the same route of the
HSR line (which then already provided the platform for a third line dedicated to freight transportation),
the costs involved in the construction of the HS infrastructure were already known, and proved to be low
compared to other international projects, i.e., now, extra costs involved in the construction of such
corridors have to be taken into account;
(iii) The cancellation of the Portuguese project required payment, on the part of the State, of heavy
damages to private;
(iv) In addition, the Portuguese high-speed project had been developed with very significant European
funding conditions, which could be unrepeatable.
It is therefore legitimate to weigh all those factors in order to be able to judge whether the best option
was actually taken when the project was suspended.
Although having passed through this big failure, the Brazilian project apparently gathers all the
conditions to be successful, if properly driven. If it is to be resumed, it should be redesigned.
A final remark should be made to the Portuguese HSR project; as far as the Portuguese project is
concerned, the analysed data seems to indicate that the choice of the Lisbon-Madrid as a priority line,
may have not been the most reasonably one. Considering that when taking such a decision is based on
the international case studies. The country will have to think about the solution that best suits it and not
on the solution that is subject to greater international pressure.
Finally, it should be observed that, if all the other HSR TEN-T corridors are built, this fact would create
an additional pressure in order to Portugal develop its own HSR corridors.
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The geographic circumstance of Portugal being a peripheral country within the European Union, may
signify that the demand volumes considered mandatory to develop a feasible HSR system (according
to several scholars) could arrive to be never achieved, and, therefore, an additional effort should be
made, in particular through European policies, to guarantee that Portugal would never stay apart from
the European HSR network; this is, indeed, a real regional equity requirement that should be addressed
by appropriate cohesion funds, both to the infrastructure construction and to the operation.
The conclusions drawn in this work are only directly applicable to the studied projects, as they have
specificities that could not barely be replicated in other projects. These two countries have very specific
conditions related to the country dimension, population, GDP, community of countries where they are
inserted, among other topics.
It is important to note that when parallels are established between the Brazilian and the Portuguese
HSR projects, particularly as regards the impact of a project of this nature, it must be done very carefully,
given the above mentioned particularities of Brazil in relation to European countries. This factor is
particularly relevant when considering the modal choices, namely the shift from air to rail (impact on the
air bridges), which may be significantly different to forecast based on the European experiences.
Nevertheless, the basic idea that every PPP project should be tailor-made and that a high-speed rail
system should be designed after a serious scrutiny of the existing implantation models, in its main
successes and failures.
Further studies
It would be interesting to better study the real costs of construction and operating an HSR system, as
there exist different information available about the real costs. That is understandable, as it is a
commercial benefit for the companies involved. Nevertheless, the truth is that there is not much data
available about the subject, as both the government and the private companies usually hide its costs.
Another issue that would worth being study is related with the demand and the reasons that usually lead
to overestimated figures. Based on the principle that there is no political intervention to push the project
forward, i.e., purposed biased forecasts, it is not understandable how can there be such different values
between the estimated demand and the real demand. Finally, studies about how to boost the demand
of the high-speed rail, by using different variables and preceding to a sensitiveness analyses of the
different variables, in order to trying to discover how can the service be boosted, would be an interesting
contribution to the HSR studies, now too much focused on social-economics impacts and on the modal
shifting.
The case studies that have been considered during this work should be followed and surely will be the
subject for several academic works in the near future. The French TGV line Tours-Bordeaux, would be,
in particular, of the foremost interest, as it will be the first high-speed rail PPP in Europe, with the
concessionaire bearing the demand risk, being tested. The Russian PPP case study, with its singlepackage delivery model, will be as well interesting to be studied trough detail, when its final figures
related to the project implantation and of the first years of operation come to light.
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