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Economico e Social
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CBD Central Business District

CNT Confederagao Nacional do National Confederation of Transport
Transporte
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Metropolitanos Company
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DER-SP Departamento de Estradas de Department of Roads of the state of
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Rodoviérios do Estado do Rio de Department of Road Transportin

: the State of Rio de Janeiro

Janeiro

DfT UK Department for Transport

DNIT Departamento Nacional de Infra- National Department of Transport
Estrutura de Transportes Infrastructure

EMBRATUR Instituto Brasileiro de Turismo Brazilian Institute of Tourism

FEA Financial and Economic Appraisal

GDP Gross Domestic Product

HST/HSR High Speed Train/High Speed Rail

IBGE Instituto Brasileiro de Geografia e Brazilian Institute of Geography and
Estatistica Statistics

IBOPE Instituto Brasileiro de Opiniéo Brazilian Institute of Public Opinion
Publica e Estatistica and Statistics

INFRAERO Empresa Brasileira de Infra-estrutura | Airport Infrastructure Company of
Aeroportudria Brazil

IRR Internal Rate of Return
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NATA New Approach to Transport
Appraisal (UK Government)

NPV Net Present Value

OPEX Operating Expenditure

PDDT-Vivo Plano Diretor de Desenvolvimento Transport Development Master

2000/2020 dos Transportes 2000/2020 Plan Study

PDTU-RMRJ Plano Diretor de Transportes Urban Transport Master Plan of the
Urbanos da Regido Metropolitana do | Metropolitan Region of Rio de
Rio de Janeiro Janeiro

PITU Integrated Urban Transport Plan for

O Plano Integrado de Transportes

Urbanos para 2020 the Metropolitan Region of Sdo

Paulo
PPP Public-Private Partnership
PV Present Value
SEADE Fundacao Sistema Estadual de State Agency of Data Analysis of
Andlise de Dados de S&o Paulo Sé&o Paulo
TAV Trem de Alta Velocidade High Speed Train
TOR Terms of Reference
ViM Value for Money
VOC Vehicle Operating Costs
VOT Value of Time
WEBTAG The Web-based version of the UK

Df T6s Transport A

IMPORTANT NOTICE

THE CONSORTIUM DOES NOT ADVOCATE OR ENDORSE ANY SPECIFIC
TYPE OF HIGH SPEED TRAIN OR TECHNOLOGY; WHEREVER POSSIBLE
GENERIC HIGH SPEED RAILWAY SPECIFICATIONS AND STANDARDS
HAVE BEEN USED TO DEVELOP ALL ASPECTS OF THIS STUDY INCLUDED
IN THIS VOLUME. WHERE REFERENCE IS MADE TO A TYPE OF HIGH
SPEED TRAIN OR TECHNOLOGY THIS DOES NOT IMPLY A PREFERENCE
OR RECOMMENDATION ON THE PART OF THE CONSORTIUM. ALL
JOURNEY TIMES ARE APPROXIMATE AND ARE BASED ON SIMULATIONS
UNDERTAKEN BY THE CONSORTIUM. THEY ARE SUBJECT TO CHANGE
DEPENDING ON THE FINAL ALIGNMENT ADOPTED.
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1 Executive Summary
1.1 Introduction
111 In 2008, the Inter-American Development Bank (IDB) commissioned Halcrow Group Ltd

and Sinergia Estudos e Projetos LTDA (together
study for a high speed railway line, with a maximum line speed of 350km/h, over 511
kilometres connecting the cities of Rio de Janeiro, Sdo Paulo and Campinas in Brazil.

1.1.2 The Consortium has undertaken detailed studies summarised in the following volumes, as

follows:

° Executive Summary;

o Volume 1: Demand and Revenue Forecasts;

o Volume 2: Alignment Studies;

) Volume 3: Finance and Economics Appraisal and Concessioning;

Volume 4: Part 1- Rail Operations and Volume 4: Part 2 - Technology;

Volume 5: TAV Capital Cost; and

Volume 6: Real Estate

1.1.3 Figure 1.1 highlights the relationship between the workstreams.

i High Speed Rail
Quantm Alignment Software Engineering

SP and RP Surveys Unit Cost Assumptions parameters

1 e

Timetabling TAV Journey Time Figure 1.1:
Operating Planning Simulation
TAV Study

Financial Model
Economic Appraisal

A

TAV Concession

A\ 4
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1.2 The TAV Project

121 TAV will run between Campinas, Sao Paulo and Rio de Janeiro (see Figure 1.1 and figure
1.2) and the TAV alignment developed fulfils an aspiration to connect the airports of
Viracopos, Guarulhos and Gale&o to their metropolitan areas. The total estimated
distance between Campinas and Rio de Janeiro is 511 km; with the distance between
Séo Paulo and Rio de Janeiro approximately 412 km. Based on the alignment developed
(see Volume 2) the non-stop journey time between the two cities is estimated at
approximately 1 hour 33 minutes®. Journey times will vary depending on the number of
stations stops, with a high speed long distance service between Rio de Janeiro to
Campinas taking up to 2 hours 27 minutes. All journey times are approximate.
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Figure 1.2: TAV Schematic

1.2.2 TAV will have a mix of new and refurbished stations. In Rio de Janeiro there are plans to
refurbish and rebuild the abandoned station at Bardo de Maua (km 0) which is close to
the main bus station at Novo Rio. Provision has also been allowed for a light maintenance
facility and stabling sidings at Bardo de Maua. The next station is a new underground
station to serve Rio de Janeirods international
line climbs through the mountainous region of Serra das Araras which is the major
engineering challenge requiring numerous sections of tunnels and viaducts. A further
station is planned at Volta Redonda/Barra Mansa (km 118) which is within the state of Rio
de Janeiro. Vol ta Redonda is an i mportant i nd
steel mill. There is provision for an optional station in the future at Resende to the west of
Volta Redonda/Barra Mansa.

! Journey times are approximate and based on a maxoperationakpeed of 80km/h

Page 2 of 135

s1alcrow




Brazil TAV: Vol 117 Demand and Revenue Forecast i Final Report TAV-SI-DEM-REP-10022-02

1.2.3 Traveling westwards TAV then crosses the state border between S&o Paulo and Rio de
Janeiro states. Provision has been made for a possible spur from the main alignment to
serve an optional station at Aparecida. Aparecida is an important pilgrim site which
generates 9.5 million visitors (2008). After Aparecida TAV then reaches the large
industrial city of Sdo José dos Campos (km 327). Sédo José dos Campos is an important
centre for high technology centered on aerospace and engineering with a population of
1.4 million. Sdo José dos Campos is the proposed location of the rolling stock
maintenance depot; the city has access to the main highway network, has a well
developed regional airport, houses the Embraer assembling factory and has available
land to accommodate high impact land use.

1.24 Westwards from S«o Jos® dos Campos the next S t
airport at Guarulhos (km 390). Guarulhos Airport station will be underground close the
main terminal buildings.

1.25 Upon reaching Sao Paulo a preferred station site has been identified at Campo de Marte
(Km 412) which is currently a federal airfield located in the north of S&o Paulo. In the
Consortiumbs opinion t heemowitles antopportunityotd buldampo de
major land mark station. Campo de Marte station will have a number of through platforms
to allow trains to run from S&o José dos Campos to Sdo Paulo and then north westwards
towards Campinas. Campo de Marte also includes a light maintenance facility and
stabling sidings.

1.2.6 From S&o Paulo, the TAV alignment then turns north westwards towards the city of
Campinas. North of S&o Paulo, there is provisional for a new parkway style optional
station at Jundiai located between Anhanguera and Bandeirantes highways. The TAV
alignment then proceeds northwards with a further station at Viracopos airport (Km
488.5). Thus the TAV alignment fulfils an aspiration to connect the airports of Viracopos,
Guarulhos and Gale&o with the major urban centres. The final station is at Campinas (km
511) the third largest city in the state of S8o Paulo after S&o Paulo and Guarulhos. This
will be a refurbished station including stabling sidings.

1.3 The Existing Market

1.3.1 Existing transport modes air, car and bus are well established in the market between the
three cities, in particular the high frequency air shuttle connecting the cities of Rio de
Janeiro and S&o Paulo. In 2008, the total estimated demand between Rio de Janeiro and
Séao Paulo was 7.3 million trips with a market share for air of 60%, 17% for car and 23%
for bus. The air shuttle, which has a 15 minute frequency, a 55 minute gate-to-gate travel
time and currently 71 daily flights in each direction, dominates the market for time
sensitive business passengers, and as a result, is one of the most profitable routes for the
three airlines (TAM, GOL and Oceanair).

1.3.2 Both domestic airports Santos Dumont (Rio de Janeiro) and Congonhas (S&o Paulo) are
exceptionally well located for the markets they serve as they are adjacent to the central
business districts of Rio de Janeiro and Sao Paulo, and can easily be accessed by a short
taxi ride. The international airports (Guarulhos in Sdo Paulo and Gale&do in Rio de
Janeiro) by contrast are located 27km and 20km respectively from the CBDs taking
between 30 and 60 minutes to access by taxi. The accessibility of the domestic airports is
in contrast to high speed rail projects in other countries where competing airports are
typically located on the periphery while stations are in the centre.

Page 3 of 135
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However, the domestic airports of Santos Dumont and Congonhas suffer from congestion,
and a fatal crash at Congonhas in 2007 in poor weather highlighted the problems of
operating a high intensity service. (Full details of the operational constraints are discussed
in Volume 3). Congonhas is currently operating in excess of capacity under instrument
conditions, and to maximise available capacity Santos Dumont is almost entirely
dedicated to services to S&o Paulo. Due to their respective locations, expansion of either
airport would be difficult and expensive. The development of Congonhas is closely related
to the overall plan for development of S
an extremely efficient operation offering frequent services located close to the CBDs of
the two cities.

Bus and car trips between Rio de Janeiro and Sdo Paulo take 5-6 hours and suffer from
congestion within the urban areas. Rio de Janeiro, Sdo Paulo, and Campinas are served
by a network of tolled highways but they have a poor safety record. Car ownership is
expected to increase in proportion to increases income. Bus services are well used by
European standards and offer three levels of service. There are no long distance
passenger trains operating between the two cities but there is a limited commuter railway
between Sdo Paulo and Jundiai.

Approach to Ridership Forecasts

Reliable ridership forecasts are critical to assessing the overall viability of the TAV project.
The main forecasting challenge is to estimate demand for a new transport mode that does
not currently exist in the market.

The recommended modelling approach to estimating high speed rail ridership is to use
revealed preference (RP) and stated preference (SP) survey techniques together with
Logit models. Logit models are commonly used in transport planning to estimate market
shares i.e. diversion rates from air to rail, car to rail, and bus to rail and so on, and are
therefore ideally suited to modelling the introduction of TAV. The methodology used in this
TAV study is consistent with that used for other high speed rail projects, notably in the UK
and Spain.

An updated version of RP/SP methodology was used complimented by a very extensive
survey programme to provide RP and SP datasets. RP surveys were used to form a
comprehensive picture of current travel demand and together with traffic count data were
used to develop origin and destination (OD) matrices. Focus groups were held in April
2008 to inform development of the proposed RP and SP survey programme and the
design of the SP surveys. Careful consideration was given to the design of the SP
surveys to minimise potential policy bias, as there are no long distance passenger train
services in Brazil, and other known methodological problems with SP design and
estimation. However, it can state that the overall results of the ridership forecast do not
indicate a significant bias favoring TAV in the base year. Logit models were estimated
within the ALOGIT software package with assistance from DICTUC a specialist modelling
consultancy based in Chile.

The initial survey programme was designed around the core market for longer distance
journeys between Rio de Janeiro i S&o Paulo and Rio de Janeiro i Campinas, where air
is a competing mode. In total 1,759 SP surveys and 5,684 RP surveys were carried out. A
large number of surveys were done to improve the statistical significance of the final
results. These results were used to build an express sub-model and to establish the size
of the current market.

« 0
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1.45 Subsequently, the survey program was extended to examine potential demand at
intermediate stations at Sdo José dos Campos, Volta Redonda/Barra Mansa, Resende,
and Jundiai. Additional surveys were undertaken to infill any gaps in the data set. The
additional surveys were used to develop a regional sub-model. The key difference
between the express and regional sub-models is that air mode is not available in the
regional model because there are no short distance flights. To reflect the importance of
trip purpose the models were also partitioned into peak and off-peak trips. In total
between the express and regional sub-models 7,733 RP surveys and 3,808 SP surveys
were undertaken.

1.4.6 The Logit models were extended to incorporate an advanced modelling technique which
integrates trip generation and trip distribution. Here the inclusion of trip generation and trip
distribution stages allows estimates to be mad
advantage of the TAV mode, and the changes resulting in trip patterns because of the
transformation of accessibility.

1.4.7 The express and regional models comprise three separate stages: trip generation, trip
distribution and mode split. The air mode is available in express model only. Each of
these three stages has been calibrated for 2008 and show high levels of fit between
modelled and observed trips. More details are given in Chapter 6. The express and
regional sub-models are able to estimate market shares based on attributes such as
frequency, journey time, fare, access time and so on, which can be altered within the
model. In addition the model is sensitive to socio-demographic/economic inputs such as
population, GDP, employment and car ownership which are used to estimate growth in
trips over time.

1.4.8 Based on parameters derived from the regional sub-model a separate airport sub-model
was developed for a train serving Guarulhos, Galedo and Viracopos. However, it should
be noted that the airport train forecasts given in this report are preliminary in nature and
we recommend additional work be undertaken to examine the business case for an
airport service independently.

149 A series of optimisation tests were undertaken to determine revenue maximising fares for
the express and regional sub-models within the SP attribute ranges tested in the surveys.
Optimisation was done by firstly setting the airline fares in the express sub-model and
then changing the TAV fares to maximise revenue. TAV fares were developed for peak
and off peak trips and for economy and executive classes. Revenue was also maximised
for regional services in a similar way by progressively increasing TAV fares.

1.4.10 The optimum TAYV fares for the Rio de Janeiro to Sdo Paulo were determined by selecting
air fares of R$400 for peak and R$180 for off-peak trips based on an analysis of available
air fares. These air fares are close to those marketed by GOL, a low cost operator, and
are lower than those offered by TAM. A summary of the key assumptions for the Rio de
Janeiro - S&o Paulo service are shown in Table 1.1.

Table 1-1: Summary of TAV and Air assumptions - Rio de Janeiro to Sdo Paulo

TAV Air (Based on GOL)
Peak Off-Peak Peak Off-Peak

Executive R$325 R$250 n/a n/a
Economy R$200 R$150 R$400 R$180
Journey Time 1 hour 33 minutes* 55 minutes
Embark 5 minutes 50 minutes
Disembark 4 minutes 5 minutes
Total Time 1 hour 42 minutes 1 hour 50 minutes
Frequency 3 trains per hour Flights every 15-30 minutes
Delay Time 5 minutes Up to 30 minutes
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15 Ridership Forecasts

Rio de Janeiro to Sdo Paulo Market
151 Forecasts were generated for 2014 (assumed opening year of TAV), 2024, 2034 and
2044. Table 1.2 gives the forecasts for 2014. Other key results are:

° the total estimated market without TAV is 10.7 million trips of which air is forecast
to have 68.34%;

° TAV increases the total market to 12.1 million trips of which TAV has an
estimated ridership of 6.4 million passengers and market share of 52.89% of the
tot al mar ket . TAYVO air andaail imaket iss7Th% in the off-peakt h e
and 55% in the peak;

° TAV generates revenues of R$1.31 billion in 2008 prices, split R$811.8 million
peak and R$502.2 million off-peak; and

° induced traffic is estimated at 6.1% in the peak and 30.2% in the off-peak, giving
13.4% in total.

° After 2034 a growth rate of 3.7% p.a based on GDP forecast was used in all
forecasts.

Table 1-2: Passenger demand, Rio de Janeiro - Sdo Paulo 2014

Without TAV With TAV
Dganfsaeggder (| Modespiiten) | g Zafnsaemggr (| Mode Spiit (%)

TAV -- -- 6,435 52.89%

TAV Executive -- -- 4,938 (40.59%)

TAV Economy -- -- 1,497 (12.31%)
Air 7,333 68.34% 3,907 32.11%
Car 1,757 16.38% 960 7.89%
Bus 1,640 15.28% 865 7.11%
Total 10,730 12,167

152 In 2024 TAV ridership is forecast to increase to 10.2 million trips and 17.3 million trips
2034 and 24.9 million in 2044.

n

Rio de Janeiro to Campinas Market
153 Forecasts were generated for Rio de Janeiro to Campinas and key results are shown in
Table 1.3. For 2014 the results are as follows:

° the forecast total market without TAV is 711,000 trips;

° TAV increases the market to 914,000 trips, of which TAV captures 635,000 or
69.5% of the total market. TAV share of the air and rail market is 80%;

° TAV generates revenues of R$146 million; and

° induced traffic of 28%.

° After 2034 a growth rate of 3.7% p.a based on GDP forecast was used in all
forecasts.
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Table 1-3: Passenger Demand, Rio de Janeiro - Campinas 2014

Without TAV With TAV
Passenger Passenger
Demand (| Mode Split (%) Demand (| Mode Split (%)

TAV -- -- 635 69.50%

TAV Executive -- -- 508 (55.6%)

TAV Economy - -- 127 (13.9%)
Air 361 50.80% 160 17.50%
Car 98 13.80% 43 4.70%
Bus 252 35.40% 76 8.30%
Total 711 914

In 2024 TAV ridership for Rio de Janeiro to Campinas is forecast to increase to 1.1 million
trips.

Regional/Commuter Services

Forecasts were also produced for regional services between Rio de Janeiro and
Campinas with stops in Galedo, Volta Redonda/Barra Mansa, S&o José dos Campos,
Guarulhos, Sdo Paulo and Viracopos.

They key results in 2014 are as follows:

° The largest flow by volume is between Sdo Paulo and Campinas at 12.4 million
passengers. This is in fact the largest flow on TAV in terms of passenger volume.
Sao Paulo to Campinas generates R$386 million;

o The second largest flow is between S&o José dos Campos and Sdo Paulo at 8.6
million passengers generating R$246.3 million;

o The third largest flow is between Rio de Janeiro and Volta Redonda/Barra Mansa
at almost 2.6 million passengers generating R$105 million p.a.; and

° All other flows (e.g. Rio de Janeiro to Sdo José dos Campos) generate low levels
of demand.

Demand on the regional services is expected to grow by 3.1% p.a. from 2014 to 2024 and
3.6% p.a. from 2024-34. Growth rates are highest between S&o Paulo - Campinas and
Sdo Paulo i Sado José dos Campos, suggesting continued strong demand for these
commuter services. Induced demand is 16.0% overall on the regional services, while on
the largest flows, it is 17.7% between S&o Paulo i Campinas and 17.1% for S&o Paulo i
Sao José dos Campos. Beyond 2034 a 3.7% p.a. growth rate based on forecast GDP
growth was used.

Model Results Summary

Table 1.4 provides the total revenue and journeys for the base case. Total TAV revenue
in 2014 is R$2,421 million increasing to R$5,921 million by 2034. For the purpose of the
finance and economics report it has been assumed that TAV opens mid-year in 2014 to
allow for ramp-up of demand.

fHalcrow S
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Table 1-4: Passenger Journeys and Revenue 2014 1 2044

Demand Journeys (passengers / year, 2014 2024 2034 2044
Component 6000)
Rio de Janeiro i Sao Paulo
Express sub-model ] ] ) 7,070 11,282 19,323 27,788
Rio de Janeiro i Campinas
Regional sub- Rio de Janeiro i Galedoi Volta
model Redonda/Barra Mansai S&0 Jose | ;944 | 38734 | 55353 | 79,602
(including airport dos Campos i Guarulhos i S&o
services) Paulo i Viracoposi Campinas
Total Journeys 35,014 50,016 74,676 107,390
Demand Revenue (R$/year 2014 2024 2034 2044
Component
Rio de Janeiro i S&o Paulo
Express sub-model ) ] ) 1,460,025 | 2,328,500 | 4,012,100 | 5,769,780
Rio de Janeiro i Campinas
Regional sub- Rio de Janeiro i Galedoi Volta
model Redonda/Barra Mansa i S80 J0s€ | gy 387 | 1337780 | 1,909,096 | 2,745,461
(including airport dos Campos i Guarulhos i Séo
services) Paulo i Viracopos i Campinas
Total Revenue 2,421,412 | 3,666,280 | 5,921,196 | 8,515,241

Station Analysis

The largest station by demand volume in 2014 is Sdo Paulo Campo de Marte at 27.5
million passengers, or approximately 75,450 per day. The second largest is Campinas at
15.2 million or approximately 41,400 per day. Passenger volume is important when
considering station capacity and design, and interchanges with other public transport
systems.

159

Optional Stations

Forecasts were developed for optional stations at Jundiai, Resende, and Aparecida. They
have been examined on the basis of revenue alone. A detailed analysis of the economic
case for each station has not been undertaken other than the details given in the
alignment volume. In 2014 the forecasts are as follows:

15.10

° Jundiai generates demand of approximately 10 million passengers and R$157
million in revenue. Thus, detailed analysis for this station is presented in this
report even though it still an optional station;

o Resende has the lowest demand volume of all the stations analysed, with 1
million passengers and R$51 million in revenue; and

° Aparecida station is only expected to operate at weekends and has a potential
demand of 3.4 million passengers generating R$229 million in 2014.

1.6 International Benchmarking

Ridership forecasts for Rio de Janeiro to S&o Paulo and Rio de Janeiro to Campinas have been
benchmarked against international experience. There are a number of city pairs now served by high
speed rail and academic research (Steer Davis Gleave - 2006, Air and Rail Competition and
Complementarity) has focussed on comparing the market share between air and high speed rail.
Figure 1.3 shows the forecast market share for TAV in 2014 against rail journey for Rio de Janeiro
to Sdo Paulo (peak and off-peak) and for Rio de Janeiro to Campinas benchmarked against other
city pairs.
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1.6.1 Based on the benchmarking the following conclusions can be drawn:

° The close fit for Rio de Janeiro to Campinas suggests that the model is producing
sensible results benchmarked against international experience as it is on the
trend line;

° Competition from the domestic airports is strong, and arguably unique to S&o

Paulo and Rio de Janeiro hence the market share of TAV is below the trend line.
All major European capitals have airports located some distance from the centre
which increases access time and reduces the competitiveness of air;

° If the peak and off-peak are considered separately TAV has a market share of
55% in the peak and 75% in the off-peak, and hence in the off-peak is closer to
the trend line. This is a reflection of the fact that the scope for induced traffic in
the peak is limited compared to the off-peak;

o For the Paris i Brussels route, which has the highest rail market share at over
90% with a similar rail journey time to TAV, there is a very limited air service. Air
France does not operate any flights between Paris and Brussels, and Brusselsair
operates just one daily flight. A similar reduction in flights between Séo Paulo and
Ri o de Janeiro would increase TABrgsselsmar ket

° Brazil has a strong culture of bus usage, more so than in Europe, where rail
services dominate medium/long distance travel. Buses in Brazil are efficient and
offer generally good levels of comfort and very competitive prices. This reason
may also account for TAV market share being below the trend line; and

° It should also be noted that other induced traffic effects take time to build-up, in
particular land-use changes and real estate development. These effects will
generate additional traffic which in reality will be captive to TAV and will therefore
increase its market share.

Rail- Air Marketshare International Benchmarks
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Figure 1.3: International Benchmarks
Note: Consortium figure using data from Steer Davis Gleave (2006), Air and Rail Competition and Complementarity.
Prepared for European Commission DG TREN.
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2.1

211

2.1.2

2.2

221

222

Study Background

Introduction

In 2008, the Inter-American Development Bank (IDB) commissioned Halcrow Group Ltd

and Sinergia Estudos e Projetos Ltda (the

a high speed rail line connecting Rio de Janeiro i Sdo Paulo and Campinas, referred to
as TAV: Trem de Alta Velocidade in Portuguese.

This chapter aims to provide important background to the TAV study. Section 2.2 provides
an overview of the TAV project including details of past feasibility studies which have
been undertaken. Section 2.3 focuses on the areas of Brazil most influenced by TAV, and
examines the socio-economic aspects of the area, including population, GDP, and car
ownership. The existing transport situation in the TAV area of influence is discussed in
Chapter 3.

The TAV Project

The total length of the proposed high speed line between Campinas and Rio de Janeiro is
511km with an initial estimated journey time of approximately 2 hour 25 minutes (based
on the preferred alignment and including intermediate stops), while a non-stop service
from S&o Paulo to Rio de Janeiro would be approximately 1 hour 33 minutes, slightly
longer in the opposite direction as Sao Paulo is at a higher elevation. An indicative
schematic of the proposed TAV line is shown in Figure 2.1.
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Figure 2.1: Indicative TAV route and stations

The design for TAV is based on generic high-speed rail technology with specific provision
for a dedicated, fully segregated alignment between the cities to maximise running speed
and ensure high operational performance in terms of reliability and punctuality. At this
stage it is not envisaged that TAV will share any existing track or joint running with
existing Brazilian rail or metro services but will have dedicated tracks to the final terminal
station in each city.
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2.2.3 TAV will have a very high capacity compared with other transport modes; for example,
Eurostar services between London and Paris can accommodate 750 passengers per train
compared with an Airbus A320-200 series with 148 seats, used on internal short haul
flights. However, the capital cost of high speed rail is very high (ar ound U40m per
see Volume 4), but it creates very high capacity and is therefore most economical when
trains are running at capacity i.e. there is high demand. High speed rail therefore lends
itself to city pairs with high existing demand, as is the case between Rio de Janeiro and
S&o Paulo.

2.2.4 TAV is expected to have a mix of new and refurbished stations. There are plans to
refurbish and upgrade the abandoned stations at Bardo de Maua and Campinas.
Intermediate stops are being planned at Galedo, Volta Redonda/Barra Mansa, S&o José
dos Campos, Guarulhos, Campo de Marte in Sdo Paulo, and Viracopos. Optional stations
are being considered at Jundiai, Resende and Aparecida to serve visitors to the Shrine of
Aparecida.

2.25 Based on European experience TAV can expect to capture a significant share of the
current market between Sdo Paulo and Rio de Janeiro; currently Eurostar has 70% plus
of the combined rail and air market between Paris and London, with a similar share for the
London to Brussels market. This demand study seeks to forecast the market share for
TAV. More detail on comparison to international comparison can be found in Chapter 8 1
Ridership Forecasts.

The TAV Feasibility Study

2.2.6 Three previous feasibility studies have been undertaken to examine the potential for a
high speed rail service: TRANSCORR in 1997-2000, Enontec in 2004, and DE-Consult in
October 2007. Of the three studies, the TRANSCORR study was the most detailed and
was chosen by the Consortium as a starting point, providing a reference for our work.
However this study was conducted between 1997 and 2000 and since then high speed
train technology has evolved, and the Brazilian economic situation has advanced to the
extent that TRANSCORROGs conclusions and resul t s

2.2.7 As per the Terms of Reference (TOR) the Consortium is currently completing detailed
studies in the following areas:

° Volume 1: Demand and Revenue Forecasts (this report);

° Volume 2: Alignment Studies;

o Volume 3: Finance and Economics Appraisal and Concessioning;

° Volume 4: Part 1- Rail Operations and Volume 4: Part 2 - Technology;
° Volume 5: TAV Capital Cost; and

° Volume 6: Real Estate

2.2.8 The relationship between the volumes is shown in figure 2.2. A separate workstream
examining environmental issues is being developed by Prime Engenharia outside the
Consortium.

2.2.9 It is important to stress the interrelated nature of the studies since the demand work is
critical to developing a railway timetable and also to the financial and economic appraisal
work. Similarly, the alignment work is critical to developing journey time estimates and
construction costs.
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Figure 2.2: TAV study

2.2.10 The remainder of this chapter discusses the socio-economic background of the study
area.

2.3 TAV Area of Interest and Socio-economic Background

Introduction

2.3.1 The TAV area of influence is located in the states of Sdo Paulo and Rio de Janeiro, as
shown in Figure 2.3. Figure 2.4 focuses on the two states and shows the area of influence
straddled between them.
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Figure 2.3: South America, Brazil, and the states of Rio de Janeiro and Sao Paulo

Figure 2.4: States of Rio de Janeiro and Sdo Paulo and the Area of Influence®.

% The costal area located just east of the SP/RJ State border is not included as an Area of Influence
for TAV because of the existence of the Serra do Mar. The connection of this area and S&o Paulo is
made using the BR-101, a highway that runs along the coast from Rio de Janeiro to Santos.
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