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1. Terms and Abbreviations

i Term/ abbreviation

Alternating current

“BIC - Benefits divided by costs

1 Acquired from: http://ec.europa.eulregional_policy/sources/docgener/studies/pdficba_guide.pdf



 Term/ abbreviation i Explanation

E-SUEZMAX Ships able to pass through Suez canal (max weight 160 000 tonn es, max draft
:20.1m)




2. Introduction

2.1 EY work context
In accordance to the agreement between EY and RB Rail AS (RBR) No0.8/2015 -27 dated 06.10.2015;
EY has been commissioned to prepare a Global CostBenefit analysis (Global CBA) that involves the

following tasks:

Definition of the @o-nothing Coption .

Working with general economic development scenarios of the region .

Passenger and cargo traffic forecasts .

Identification of options for a cost-benefit analysis for a fast conventional standard gauge
railway line (Rail Baltica Il) in Estonia, Latvia and L ithuania.

Financial analysis.

Socio-economic analysis.

Risk and sensitivity analysis.

Tasks have been carried out during the period of October 2015 to March 2017, involving

Desk research of publicly available data and previously conduc ted studies.

Analysis of the information provided by RBR and the nat ional project governance bodies .

Conducting interviews with transpor tation and logistics industry representatives as well as

Academic and institutional experts .

Organizati on of workshops for the determination of specific inputs for the analysis

Development of traffic forecast model .

Conducting the CBA calculations.
The analysis has been carried out in close cooperation with RB Rail and national stakeholder
representatives. A CBA Steering Committee (consisting of representatives from Rail Baltic Estonia OU,
Eiropas dzelzcela linijas SIA, Ministry of Transport and Communications of the Republic of Lithuania,
Lietuvos gelezinkeliai AB and RB Rail) has periodically reviewed the CBA progress, co ordinated national
substantial inputs and approved the compliance of the CBA report with the Terms of Reference and In
addition, regular consultations have been held with other key stakeholders (including representatives of
the relevant national ministries and governmental institutions) in the preparation and finalization of the

CBA

2.2 Context of the CBA

This CBA is an integral element in the ongoing Rail Baltica project implementation process and a

Lz " ~¥y~x " z-a~z- ¥{ 2}z ¥ poraftGiéestane dariny this processr Thee~ ¢ ~2 ~  ~©
latest pan-Baltic CBA study was completed in 2011 by AECOM. Since the AECOM study there has been

observable progress in the areas of project maturity and scope of the Rail Baltica global project,

including the addition of new track sections and passenger terminals (passenger mainline routing via

Riga International Airport, addition of a Kaunas -Vilnius spur), as well as changes in the underlying

market conditions .



It is important to note that the current CBA was dev eloped after significant investment decisions had
already been made (i.e., submission of applications to INEA, CEF Funding has been granted for the
implementation of several Global Project actions by INEA etc.) and important inter -Governmental and
inter -Beneficiary agreements have been signed by the three Baltic States. Therefore, compared to the
AECOM study of 2011, this CBA has less emphasis on evaluating and supporting the decision making
regarding the strategic options of the project. In contrast, the C BA has more emphasis on reassessing
the project's economic viability in light of the changes in the project scope and market conditions, as
well as serving as a tool to be used to determine the co -financing requirements from the European
Union (EU).

Finally, final users of the CBA must be aware that the CBA is just one of the strategic documents that
supports decision-making in the whole set of studies and expertise that have been and are expected to

be developed during the Rail Baltica project implementati on process. Therefore, this CBA presents only

a high level view of certain elements (e.g., CAPEX, -infrastructure management strategy, the technical
solution of the upgrade of Kaunas gLithuania-Poland border section, long -term national state budgeting
impacts etc) that shall be further detailed during other designated studies , for instance, | ~ ¥ z x 2 C©
term business plan, technical designs, commercialization studies, railway operational and infrastructure

management plans and others.

2.3 Key constraints and considerations of the analysis

The reading and interpreting of the Report is subject to the following considerations:

The Report should be read and interpreted in its entirety , as opinions based on separate parts of
the report may be incorrect or inconsis tent due to lack of broader context .

Given the stage and maturity of the Global Project (detailed definition of the Global Project is
provided in the chapter Option analysis), the available information regarding CAPEX has not
been at the level of detail to reduce contingency risks for such a large scale project. Therefore,
the assumptions used in the calculations are subject to a detailed review during the further
stages of Rail Baltica project development.

The available information on passenger movements f or intra -Baltic States travel is very limited
(due to lack of physical border controls, traffic measurements etc.). Best available public data
was used as a proxy information that was augmented by conducting a mobility survey in
Estonia, Latvia and Lithuan ia. However, the mitigating effect of the survey is limited as it
represents mobility patterns only during the limited period of surveying. For further analysis of
the passenger potential of Rail Baltica railway line, it is recommended to perform periodic
surveying of passenger mobility patterns in the Baltic States as well as vis -%avis Poland and
Finland.

Freight and passenger traffic forecasts have been prepared assuming that the Rail Baltica
project will be implemented in accordance with the relevant ind ustry practices for major
transport infrastructure, including, sufficient promotion of the project among the future users,
choice of the technical solutions and service offerings that meet market practices and

requirements of comparable rail infrastructure in Europe (such as, but not limited to, regular
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freight shuttle train schedule, infrastructure access points with sufficient capacity,
supplementary services etc.)

Forecasts have been prepared assuming non-discriminatory access to the infrastructure by
railway undertakings in accordance with the relevant national and EU legislation.

Due to the uncertainty of EU Cohesion and CEF policy after 2020, the project co -financing
aspects have been presented as sensitivity scenarios and exact financing strategies sh all be
elaborated in further studies.

The CBA has been prepared with the view of the Rail Baltica project as a whole unified project of
the Baltic States and no division of CBA calculations and results has been made on national or

regional levels.



3. Background and information about the project

3.1 Project background and timeline

The Baltic region has historically been a crossroads between East and West in terms of trade and
passenger flows. However, the passenger use of railways, while historically significant, is currently
outperformed by other means of transport and, as a result, rail infrastructure and the level of service
has seen limited development. Currently, there are no direct railway services that would connect the
route of Tallinn -Riga-Kaunas/Vilnius and beyond for passenger transport. Vast majority of the rail

transit freight traffic flows in the Baltic States o riginate in Russia and Belarus.

Most of the railway system in the Baltic States is incompatible with the rest of Europe due to the
different g auge size. This makes direct rail linkage between the Central and Eastern Europe regions
complicated and relatively expensive. Rail Baltica aims to bridge this gap by eliminating this critical
missing link in the European railway network and integrating th e Baltic States into the European rail
logistics ecosystem, thereby also strengthening the functioning of the Single European Market. The

following figure illustrates the timeline of historical and planned developments of Rail Baltica

Several direct railway routes similar to proposed Rail Baltica routes are operational (Riga-Warsaw, Tallinn-Warsaw) with wheel exchange on

< ! 435/1520mm gauge break

1994 Concept of Rail Baltica is first mentioned in a joint political document “Vision and Strategies around the Baltic Sea 2010" as a catalyst for
spatial developmentin the region
2001 European Commission initiates a revision of the TEN-T guidelines (Trans-European Transport Networks)

Rail Baltica Coordination Group(Estonia, Latvia, Lithuania and Poland) agrees on the key aspects to be consideredin future studies for

=00 investmentin Rail Baltica

2004 Community quidelines for the development of TEN-T are amended in order to promote cohesion within the EU, paying particular attention to
integrating the new Member States. As a result, Rail Baltica axis Warsaw-Kaunas-Riga-Tallinn is identified as priority project

2005 European Commission Directorate - General Regional Policy commissions a strategic study of the Rail Baltica railway

2007 The final report of the study acknowledges that none of the options identified has a dominant business case

Transport ministers of Finland, Estonia, Latvia, Lithuania and Poland sign a memorandum expressing their political will to continue with the

=0 implementation of Rail Baltica project

2010 Estonia, Latvia and Lithuania jointly order a feasibility study of the 1435mm railway line. The studyis carried out by AECOM Ltd
2011 Prime ministers of the Baltic States agree upon setting up the project’s central implementation office in Riga

2013 The Baltic States sign a declaration of the continuous cooperation to implement the project

2013
In-depth analysis on National and Baltic level startedthat consisted of technical, environmental studies and spatial planning to establish the
railway line alignement and main functional elements of it

2015

2014 Joint venture (RB Rail) of the Baltic States is foundedin order to successfully deliver design, construct and market the project

2016 Routealignment in Latvia approved

Intergovernmental agreement on implementation of the Rail Baltica project signed by the Prime Ministers of the Baltic States, route alignment

LT in Lithuania approved and in Estonia expected to be approved

2018 Start of technical design phase of the project (including acquisition of building permits)
2019 Start of the construction works of the railway line
2025 Completion of main railway line Tallinn-Riga-Kaunas-LT/PL border (including Kaunas - Vilnius)

2030 fully integrated within North sea - Baltic TEN-T transport corridor



Figure 1 The timetable of recent and planned developments

3.2 Brief description of the project

Rail Baltica is a new fast conventional European standard gauge (1435 mm) double track electrified and
ERTMSequipped railway line with a design speed of 240 km/h and from Tallinn through Parnu -Riga-
Panevezys-Kaunas to Lithuania-Poland border with a connection of Vilnius -Kaunas as a part of the

railway.

The expected core outcome of the Global Rail Baltica Project is a railway line of 870 km in length
suitable for both passenger and freight transport and related railway infrastructure (such as passenger
and freight terminals a nd maintenance and rolling stock facilities) to ensure full operability of the
railway. It will be interoperable with the rest of the European TEN -T Network and competitive in terms of

service offerings with other modes of transport in the region for both  passengers and freight.

Rail Baltica Global Project is an initiative of great significance for the Baltic States and at the same time

adds value also to the neighbouring countries and Europe as a whole .

Passenger service
Rail Baltica is expected to provid e the first higher speed rail service in the Baltic States that would link
the capitals of the Baltic States and beyond as well as the key population and multimodal transport hubs

along the route.

The CBA is conducted for the Global project and encompasses the service between the planned seven
international passenger stations (Tallinn, Parnu, Riga, Riga Airport, Panevezys, Kaunas, Vilnius) in the
Baltic States as well as international service with Poland (Warsaw) and beyond. The technical
parameters of the Rail Baltica infrastructure and the new rail service will allow to significantly reduce
travel times compared to road transport. Rail Baltica will significantly increase rail service

competitiveness also compared to aviation, especially for intra -Baltic routes.

Freight service

Although existing railway network ( 1520 mm gauge) can be used to ship freight in North -South
direction, Rail Baltica is expected to improve the freight shipment potential by rail both for the
import/export traffic of the Baltic States  and transit traffic in the region (mainly the trade of Finland and

Poland with the countries in the region) due to:
Removal of break-of-gauge barrier on the border of Lithuania and Poland;

Establishment of intermodal logistics terminals (hubs) in each cou ntry (Muuga, Salaspils,
Kaunas and Vilnius) that are of adequate capacity and intermodal and auxiliary services to

support the needs of market participants in the region.

The freight service is expected to provide a competitive offering (alternative mode o f transportation to
sea and road freight) in the form of scheduled or block trains capturing mainly the trade flows that
require reliability and regularity and are being shipped on routes that link Central Europe with the Baltic

States and Finland.



Kaunas - PL/LT Kaunas - PL/LT

*Riga International Airport
Figure 2 Schematic map of railway line location with stations and terminals for passengers(left) and freight(right)

Project governance

Rail Baltica is governed by institutions and companies on several levels , consisting of beneficiaries,
central project coordinator (RBR) and national implementing bodies (see Figure 3). Finland and Poland
currently have the role of observers in the general governance structure. It has to be noted that the
shareholders of the central project coordinator (RBR) are simultaneously also the national

implementing bodies to be governed by RBR.

e [t BENEFICIARIES: THREE MINISTRIES

Communication

RB RAIL SHAREHOLDERS
RB Rail CENTRAL PROJECT COORDINATOR
(Branches in LT, EST)
___________________________ P mmm e
4 4 ¥
[ Estonia = ] Latvia | [ Lithuania

NATIONAL IMPLEMENTING BODIES

‘ Eiropas Dzelzcefa linijas | | Lietuvos GeleZinkeliai
coin i
Regulatory Authority

Figure 3 Rail Baltica project governance struct ure?

Observers: Finland, Poland

2¢gv~¢ aeveyd zxxvw d{ i}z Xze@RBR € ! "zOzmava~¥o w
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One of the key documents that defines roles of authority and responsibility between the RBR,
Beneficiaries and national Implementing Bodies is the Agreement on the Contract ing Scheme for the
Rail Baltica®. According to the scheme all procurement are divided into three groups and subjected to
the EU public procurement principles and legislation g procurement by RBR, consolidated procurement

of the Beneficiaries and supervised national procurement .

3 railbaltica.org/en/newsletterfrail  -baltica-procurement -principles
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4. Methodology

Key messages

3 CBA calculations depend on two key models g passenger and freight forecast model, which acts
as direct input to, CBA calculation model in which CBA calculations are performed according to
the CBA guide

3 CBA calculations are done from the perspective of the infrastructure manager and in real prices
(excluding inflat ion)
Naf{ "vO?® T «x?2«"z X}Vv'|z© v'z z©2~ELfvié@zy «O~muwd] ¢
payments to infrastructure manager after the consideration of revenues and costs of railway
undertakings

4.1 Passenger and freight flow forecasting methodology
4.1.1 Choice of methodology

The traffic forecast model at its core is built using the specific ratio between the GVA and GDP growth
rate of the passenger and freight destination country respectively and the passenger growth or foreign
trade growth rate of the respective trade link. This ratio, the so -called GVA/GDP multiplier, is derived
from a time series of average past data between 2004 and 201 4, whereby adjustments are made to
exclude non-standard events (peak shaving). Similar approach has been used, for example, by the WTO
as a basis for estimates®. There are range of the different modelling approaches (e.g., TRANS -TOOLS,
STAN and other), however, at their core the models rely on the link between economic development and
passenger/freight demand. The choice of a custom model for the purpose of the analysis allows greater
flexibility and customization as Rail Baltica is not an improvement of ex isting infrastructure but
important new mode in the overall passenger and freight ecosystem in the Baltic States Estonia, Latvia

and Lithuania.

4.1.2 Overall forecasting approach
The forecasting task has been executed according to the approach illustrated in  Figure 4 (the steps are

explained in more detail in the following chapters Table 1 provides a brief description on every step ).

4 World Trade Report 2013, Secti on B.3. (https:/Awwwwto.orglenglish/res_e/booksp_e/wtrl3  -2b_e.pdf)
12



Base Demand Model

Base case scenario

Catchmentareas/ O/D

Historic correlation

Pairs (legs)
Historic/ current flows

Influence Factors

Strenghtened/weakened

High/Low case scenario

Identified using literature
review

Discussed/evaluated using
online surveys/workshops

historic correlation

Modal split
Historic GDP/ GVA
Growth Model growth
Historic growth per leg
Historic correlation and mode
Base Case Future Future GDP/ GVA
Demand Model growth

Low Case Future
Demand Model

Overall cargo / PAX flow forecast

Base Case Future Year
Assignment Model and Future
Year Mode Choice Model

Rail Baltica cargo / PAX flow forecast

Figure 4 Forecasting approach

Table 1 Forecasting approach steps

High Case Future
Demand Model

High/Low case Future Year
Assignment Model and Future
Year Mode Choice Model

Step Description Key input Key output
Step 1: | At the core of the forecasting model is the base demand model, Statistical ~ data Base flows
base which encompasses existing trad e and passenger movement data (Eurostat and (existing
demand | to establish the basis for further forecasting. The data are publicly available movements) in
model collected by numerous origin/destination pairs that are linked with traffic statistics) the base year of
the countries in the region (such as, Tallinn - Vilnius, Kaunas a and calculations forecasts
Panevezys, Riga Airport g Warsaw Airport for passengers, or from available | Modal split and other
Finland-Estonia, Lithuania-Germany, Latvia-Poland etc. For each data to characteristics
pair the information was collected for each direction separately). determine the (e.g., trip reason,
Over 70 (or 140 for both directions) O/D pairs for passengers and base flows freight type) of
over 150 (or 300 for both dire ctions) O/D pairs for freight have Additional  data base flows
been included in the model. from market (existing
studies, mobility movements)
survey
Step 2: | The base demand model is further complemented by the future Base flows from Historic al
future growth model that, at its core is based on the expected economic the base demand correlation ratio
growth growth and development of the countries in each model between
model origin/destination pair, utilizing the principle that economic activity

(growth of economic activity) drives demand for both freight and
passenger movements. Similar approach has been used, for
example, by WTO as a basis for estimates®

Historical GVA/
GDP trends for
the O/D pairs in
the model

Compiled official
GVA GDP
forecasts for the
countries

considered in the
analysis up to
year 2055

passenger  and
freight flows and
GVA/GDP
respectively  for
each O/D pair

5 World Trade Report 2013, Section B.3. (https:/iwww.wto.orglenglishires_e/booksp_e/wtrl3

-2b_e.pdf)
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Step Description Key input Key output

Step 3: | The model applies the correlation factor with the expected Base flows from Future overall
future GDP/GVA trends for the O/D pairs of the model to achieve the the base demand flows for base,
demand | future overall passenger and trade flows. model High and Low
model Historic al cases for each

For sensitivity purposes, different growth scenarios have been correlation from O/D pair

defined and applied (see next chapter). To reflect potential future the future growth

developments that cannot be captured with historic al links model

between economic activity and freight and passenger movements, Influence factors

a set of influence factors has been identified and validated using for historic al

public research and expert opinion. correlatio n

The influence factors considered are both advantageous and adjustment  for

detrimental to Rail Baltica development, acting separately for each high/ Low case

chosen economic development scenario and influencing the future

growth model.
Step 4: | As a final step, the assignment and mode choice model is applied Future flows from Future Rail
future for each case (scenario), indicating the s hare of overall passenger the future Baltica flows for
assignm | and freight flows to be captured by the Rail Baltica. Separate demand model base, High and
entand | model assumptions have been applied for each case (scenario). Low cases for
mode each O/D pair
choice
model

4.1.3 Scenarios definition methodology
In order to define the factors that influence the development of the  Rail Baltica project in general and to
produce passenger and freight traffic forecasts, long -term future forecasting techniques are applied.

The main supporting tool used for the future modelling in the study is the scenarios technique.

hxzov ' ~¥© 2zx}uo~8§«z ~0© «O©zy ~8 ({«2«"z ©2«y~z0C
uncertainty 8. According to German Development Institute 7, a scenario can be defined as a description of
a possible future situation, including the path of development leading to that situation. Scenarios are
not intended to represent a full description of the future, but rather to highlight the central elements of
a possible future and to draw attention to the key factors that will drive future developments. Today,
among the primary fields of application of scenarios are strategic planning in companies, municipal and
land-use planning, political consultancy, and global scenarios concerning the future of energy or

climate?.

In this study, the development of different scenarios aims to understand the complexity of the Rail
Baltica project as well as to define the impact and interactions of various factors and trends  on a global
and on a regional/ country level that will result in necessary assumptions to evaluate the passenger and
freight traffic of the Rail Baltica line. Scenarios put emphasis on the understanding of the drivers of
demand for the Rail Baltica services and how they might be expected to evolve over time. The
development of a clear long -term vision enables efficient planning and facilitates efficient short to
medium term and long -term decisions®. It is important to note that the scenarios technique help s to
evaluate and take into account not only macroeconomic and socio -economic trends that can be
measured quantitatively, but also such factors as politics, decisions and events that influence project
development and operations. By defining different scena rios of how these factors may evolve, it is

possible to have a contextual look at the complex, globally connected world.

Sh¥«” xz O b vSoFaand&db Maas.Scenarios: tools for coping with complexity and future uncertainty? In: The Tools of
Policy Formulation. Actors, Capacities, Venues and Effects. Edited by Andrew J. Jordan and John R. Turnpenny (2015)

"Th¥« " xz0O ]Jveoav}  ¥OMethdspifuue ahd StemariaAnalySis. Overview, Assessment, and Selection Criteria.
German Development Institute (2008)

8 Source: Ibid.

9 Source: Network Rail. Network Route Utilisation Strategy. Scenarios & Long Distance Forecasts
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It is assumed that alternative futures are possible gprobable, imaginable, desirable or surprising gand
in each scenario the influenc ing factors interact in different combinations and produce various effects
on passenger and freight traffic. In order to consider alternative future developments, four scenarios
are elaborated on the basis of two principal trends which were identified as ¢ rucial for railway
development in the Baltic States '°. Combinations of the main drivers and factors of these trends
determine the extremes or radically opposite directions in the development of politics, economy,

environment, transport and social fields. Th z x " ~2 ~xv ¢ 22" zoy© {¥" £~o| 22}z Oxzwov’

Degree to which the Baltic States are involved in global processes and how much the
European economy, in general, is globally connected or fragmented (globalisation to
localisation).
Degree to w hich the sustainability principles apply to the habits and policy of the Baltic and
European inhabitants (sustainable habits to mass consumerism).
Distribution of scenarios among the axes and key features thereof are presented in Figure 5. It must be
noted that the descriptions provide overall trends.

Globalization - Baltic States as an active
playerin global processes

Scenario 1 - Sustainable

habits in a globally

integrated world

*  Moderate economic
growth

*  Sustainable
environmental and
transport
development

Consumerism -
personal vechiles
remaining most
popular, unsustainable
principles towards the

Sustainable

consumption -
using public transport,
protecting the

envi_ronment, environment, short-
consuming eco, local term thinking in
products consumption of

resources

Localization — more regional connections
between Baltic states

Figure 5 Scenario axes and descriptions

The scenarios presented in Figure 5 have been used as the basis to define the minimal and maximum
evolution of the key factors (different in each scenario) that have different impact on passenger and
freight traffic. However, due to the relatively low likelihood (as identified during expert discussions),
Scenario 4 has been excluded from the further analysis. As a result, the CBA analysis will focus on
scenarios 1-3 (see section 6), which will be referred to as Base (Scenario 1, assumed no effect of
influence factors ), High (Scenario 2) andLow (Scenario 3).

10 Source: National Study RB, 2016
15



4.1.4 Freight flow forecasting methodology
4.1.4.1 Overall approach

Figure 6 illustrates the freight flow forecasting approach.

FLOWS CAPTURED BY RB

Flows serviced by RB
(flows that are using RB infrastructure)

Stage 3

Addition of assignment assumptions Market potential for RB

(modal shift probabilities) . (flows that can be captured/shifted by RB) '
Stage 2

Removal of freight types not Total applicable freight flows
relevant for RB (product groups that are relevant for RB)
Preparing growth forecasts for the

applicable freight flows (based on
macroeconomic scenarios)

Stage 1 Total freight flows

(for relevant O/D pairs)

Definition of relevant O-D pairs,
collection and analysis of statistics

OVERALL FLOWS

Figure 6 Future freight flow forecasting approach
The freight vol umes (Base Demand Model), that are potentially relevant for Rail Baltica, have been
identified from the foreign trade volumes (obtained from Eurostat) from the determined catchment area
(see 4.1.4.4) , by determining the most | ikely transport mode for each commaodity group and common

trade and transport profiles ( Base Assignment Model and Base Mode Choice Model ).

To develop the traffic forecasts and scenarios up to 2055, the elastic -multiplier methodology (e-
multiplier) has been applied, with the underlying assumption that there are certain influence factors
(see 6.4) (see that have the potential to change (except in the Base case scenario) the past relationship
of trade volumes and GDP (GDP multiplier) in the short to mid -term (5 to 10 -years cycles). Thus, the
traffic forecast of a given year has been generated by using the identified trade volume of a specific

trade link of the previous year and applying both, GDP multipliers and e -multipliers, as fo llows:
TVXx =TVx-1 + [TVx-1* grGDPx-1 *(Mx + IX)]
TVx: Trade volume of an individual trade link in year X
grGDPx1: Growth rate of GDP (importing country) in year x-1
M: GDP multiplier (M = Trade Growth / GDP Growth) adjusted past average
I: Total e-multi pliers for year x (sum of e -multipliers for each influence factor)

Based on regional characteristics, an individual set of influence factors has been developed covering the
principal trends of the macroeconomic perspective (e.g. population, demographics, g lobal economy,
industrial and service development, economic integration, environmental policies, etc.) as well as the
specific Rail Baltica project perspective (e.g. value -added services, transport costs, modal shift,

competitiveness of services, policies and attitudes regarding the project, special project milestones for
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a specific year, etc.). The strength of each influence factor has been defined through a review of

available studies, expert panel meetings and professional judgment of the industry expert s, and can
Av" T yz!zoy~o| ¥o 2}z yz-azC¢¥!£fzo?d ©Oxzeav ~¥ =Z0zz
influence factor can be either positive or negative and as such, increas e or reduce the relation between

the GDP and trade growth at a different st rength per the applied scenario.

To determine the relevant future freight and traffic flows for ~ Rail Baltica, the elaborated traffic forecasts
have been used as the basis and EY have applied the Future Year Assignment Model and Future Year
Mode Choice Modd. Both models are based on the respective base year models and adjusted through
the identified trends per scenario (e.g. modal shift road -to-rail due to environmental policies, transport

costs and times, competitiveness of Rail Baltica as such, etc., see 6.4 ).
The elaborated freight and traffic forecasts have the following key features:

Baseline plus 2 development scenarios considered with or without Rail Baltica.

Long distance freight volumes to/ from Estonia, Latvia, and Lit huania - import/ export volumes

on a trade leg basis (O/D pairs) and per respective catchment area .

Long distance freight volumes via Estonia, Latvia, and Lithuania (transit)

Effects of modal shift (air -to-rail, road -to-rail, sea-to-rail, induced traffic) .

Results, in tonnes, per commodity group and transport mode.
Overall, the model results have been complemented and aligned, where necessary, with the modelling
results from other studies (such as wider market studies as Market Potential and Competition An alysis
for selected ports of the Amber Coast or narrower technical studies, e.g., intermodal terminal
development in Salaspils). As such, they provide the answers in particular to questions regarding the
potential impacts on the existing transport and logi stics industry of the Baltic States or specific
elements of Rail Baltica. Moreover, the forecasts provide insights into the potential market share of  Rail
Baltica and the market characteristics, supporting the strategic development direction of the overall

project.

Moreover, through the deep -dive analysis and interviews, the assignment of volumes and the
addressable potential induced demand, which might be generated through the implementation of  Rail

Baltica, was further analysed.

The freight modelling and traffic forecasting is done per freight direction and type (import, export,
transit), following the structure presented in the Figure 7. E/N was not considered due to negligible

forecasted flows due to short dista nce.
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Transit S/E

LT Export S
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Figure 7 General structure of forecasted freight flows

4.1.4.2 Potential freight volumes resulting from foreign trade

As the first step, a review of the general assignment of all 8 -digit CN codes (Eurostat, Intrastat) of
foreign traded products (exports and imports) to a specific commaodity transportation category (i.e.
general cargo, dry bulk, liquid bulk) was conducted. Furthermore, we applied this assignment to the
reported foreign trade of each of the three Baltic countries with in the different catchment areas and
along the most relevant TEN-T Core Network Corridors (North Sea-Baltic Corridor, Adriatic -Baltic
Corridor). This general assignment of traded products has been done based on the insights and
information gathered of the local and regional industry and transportation. Secondly, the probability
has been identified of whether a certain product in general does or does not have the potential to be
transported on Rail Baltica.

The results have been cross-checked against related official publications and through professional

judgements of independent experts.

4.1.4.3 Selection of applicable freight types

The majority of the potential freight for the  Rail Baltica is nowadays transported in containers, trailers
(RoRo) and break bulk. Also, to a certain extent, products naturally transported in form of dry or liquid
bulk have been partly considered as having potential to be shifted onto the Rail Baltica. These products
typically are being transported in big bags or bundles (e.g. flakes, gra nular, fertilizer) or in barrels or
bundles (e.g. special oils and liquids). Dry and liquid bulk shipments, which can be transported in special
wagons (e.g. tank wagons and tank containers for crude, open top wagons for coal and grain), have

been considered as potential for the induced demand.

4.1.4.4 Freight catchment area of Rail Baltica

For the determination of the catchment area, the corridor approach as defined within the TEN -T policy
of the EU was used as general guidance. To collect and analyse the data, and to model and to forecast
the freight traffic the trade flows have been split, as relevant for the region on an O/D (origin -
destination) basis, into several sub -groups. On a broader perspective, these catchment areas also

represent the hinterland accessib ility of ports in the respective countries based on the minimum road

cost from the main ports.

Therefore, the catchment area for freight has been defined as follows (visualized catchment areas are
shown in Figure 8):
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Direct catchment area | (DCA 1) - Rail Baltica countries of the North Sea g Baltic corridor:
Estonia, Finland, Latvia, Lithuania, and Poland that will be linked by Rail Baltica railway line.

Direct catchment area Il (DCA IlI) - Countries of the North Se a g Baltic corridor, except for the Rail
Baltica countries: Belgium, Germany, and Netherlands. In addition, United Kingdom (UK) was
added due to significant trade ties with the Baltic States

Wider catchment area | (WCA 1) g Countries of the Baltic -Adriatic Corridor: Austria, Croatia,
Czech Republic, Italy, Slovakia and Slovenia, except for Poland .

Wider catchment area Il (WCA 1l) g South-West Europe: France, Portugal, Spain, and Switzerland.
Wider catchment area 11l (WCA 1ll) - Orient/ East-Med Corridor and adjacent countries: Bulgaria,
Hungary, Greece Moldova, Romania, Serbia, Turkey. For the analytical purposes of the forecast
results, the countries with 1520mm rail system have been grouped into separate sub  -group.
Wider catchment area IV (WCA V) gScandinavia: Denmark, Norway and Sweden.

1520 mm rail system countries g CIS countries that use the 1520mm gauge system: Russia,
Belarus, Ukraine, Kazakhstan and others.

Rest of Europe athe remaining European countries: Cyprus, Luxembourg, Lichtenstein , Ireland,
Iceland, Malta and rest of Balkan countries.

Rest of the World (World) aincluding countries with significant historical trade volumes with the

region, i.e. China or South Korea among others.

FREIGHT MARKETS

Direct catchment area | (DCA 1)
Direct catchment area Il (DCA 1)
Wider catchment area | (WCA 1)
Wider catchment area Il (WCA II)
Wider catchment area Iil (WCA 1I)
Wider catchment area IV (WCA IV)
1520 mm rail system countries
Rest of Europe

Rest of the World (World)

TENT-T Core Network Corridors
North Sea-Baltic Corridor
Rail Baltica project

* Freight catchment area is based
on TENTT Corridors definitions

Figure 8 Freight catchment area of Rail Baltica

In terms of the potential for Rail Baltica, it has been assumed that O/D relations concerning DCA have a

much higher potential for modal shift to Rail Baltica than O/D relations concerning the wider catchment

areas or countries from the re st of the world. Each possible O/D relation has individual assumptions

regarding modal shift potential, which are based on the estimated competitiveness of current transport

modes and systems, especially road and maritime transportation, and are also takin g into account
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potential development scenarios and different timeframes. A summary of key market share s is

presented in section 8.2.2.2 .

4.1.4.5 Potential freight volumes resulting from transit flows

In regard to the potential transit volumes through the Baltic States and, as far as they are relevant to
Rail Baltica, a two-level approach has been applied. In the first step, using Eurostat data, all relevant
trade volumes between the different countries of the catchment areas were identi fied, where trade
flows potentially will go through each of the respective countries as transit in the directions North -
South (N/S), South-North (S/N), South -East (S/E) East-South (E/S). In the second step, the trade share
was assigned, which has the potential to be moved in the future on Rail Baltica link. The assignment was
done based on acquired knowledge of the industry and trade with the support of professional judgment

of industry experts.

4.1.4.6 Modelling considerations: Finland -related cargo flows

Finland is a maritime nation with about 90% of its exports and 80% of its imports being carried by sea.
Out of the total international freight volumes, in the range of approx. 110 million tonnes in 2014 (of
which approximately 96 have been transported via sea) !, approximately 37 million tonnes (22 million
tonnes export and 15 million tonnes import) have been considered as feasible for being carried on the

Rail Baltica (excluding trade with Scandinavia).

The cargo that has been considered as feasible for Rail Baltica, is not related to the market of Russia,
and is considered to be for the markets in the Baltics, rest of Europe and with a minor share to the rest
of the world. It is also cargo that is not considered as liquid or dry bulk transported in big quantities

(e.g. fuel, crude oil, coal, ores).

In other words, the considered volumes are, in a technical and economic sense, feasible to be
theoretically transported on the Rail Baltica. As this cargo, today, is mainly transported by ship or by
truck & ferry, a furt her sensitivity has been added for the consideration of the direction of cargo flows
(O/D pairs) and the most likely value that Rail Baltica could add to these specific O/D pairs. The value
added, in this respect, means factors influencing the whole transp ort and logistics chain, inter alia,
factors that may influence the decision maker (shipper) directly or indirectly on his future mode
selection (e.g. service time, cost and quality along the whole transport chain, weather conditions, value

of goods, environmental consideration s, among others).

To summarize, it has been assumed that out of the total freight volumes from Finland considered as

generally feasible to be carried on the Rail Baltica, and that are today being carried by ship or truck &

ferry, some 3% to 7% will be realistically shifted onto the Rail Baltica. This does not consider the induced

demand that may come from, e.g., the paper industry or from retail and food industry.

4.1.4.7 Modelling considerations: Rail gauge transition of cargoes related to R ussia and
Belarus

The general projected potential demand for the Rail Baltica has been done assuming that the

infrastructure for the rail gauge trans-loading from 1435 mm to 1 520 mm, and vice versa, is in place.

1 http:/iwvww.liikennevirasto.fiveb/en/transport  -system/international -freight -traffic. WOVQPVXyipo
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When it comes to cargo flows related to Russ ia and Belarus, a smooth and direct transition of cargo
between both gauges should be envisaged. This analysis has taken into account that studies such as the
ongoing study for Muuga Rail Baltica Intermodal Logistics Centre (RBILC) or the one for the RBILCin
Salaspils, Latvia conducted by AECOM in 2015/2016 have analysed the technical, operational and
economic feasibility of rail stations equipped with gantry cranes , which are able to transfer rail
containers directly from one track/train to the other . From a transport planning point of view, such
solutions that have been analysed in the previously mentioned studies, suitably located in Estonia,
Latvia and Lithuania with direct linkage and alignment to existing rail networks and services from/ to
Russia and Belarus (such as e.g. the Viking Train) will add significant value for the Rail Baltica to lure

cargo flows away from maritime and road transport modes.

4.1.5 Passenger flow forecasting methodology
4.1.5.1 Overall approach

Figure 9 illustrates the future passenger flow forecasting approach.

FLOWS CAPTURED BY RB

Flows serviced by RB

(flows that are using RB infrastructure)

Stage 2
Addition of assignment assumptions : Market potential for RB
(modal shift probabilities) (flows that can be captured/shifted by RB)
Stage 1

Definition of relevant O-D pairs, Total passenger flows
collection and analysis of statistics (OID pairs that are relevant for RB)

Preparing growth forecasts for the
Frocrosionomic scenariog) ' OVERALL FLOWS
Figure 9 Passenger flow forecasting approach

Similar to freight forecast approach (see chapter 4.1.4 Freight flow forecasting methodology ¢ [ "z ~| } @
{¢¥- {¥"zxv0O?2~ao| £z2}¥y¥ecyY| C>A a}z a"yv{{~x {¥ zxv020 }
assignment and mode choice models have been applied to the results. Both models are based on the
respective base year models and adjusted through identified trends per scenario (e.g. modal shift road -
to-rail due to environmental policies, transport costs and times, competitiveness of  Rail Baltica as such,

etc.).

Also, for the passenger traffic forecasts and scenarios (except in the Base case scenario) up to 205 5,
the elastic -multiplier methodology (e -multiplier) has been applied. The traffic forecast of a given year is
generated by using the identified passenger volume of a specific connection (inbound, outbound,

transit) of the previous year and applying both, GVA multipliers and e -multipliers, as follows :
PAXX = PAXX-1 + [PAXx -1 * grGVAX -1 *(Mx + IX)]

PAXx: Passenger volume of an individual connection in year X

21



grGVAx-1: Growth rate of GVA in year x -1
M: GVA multiplier (M = Passenger Growth / GVA Growth) adjusted past average
I: Total e-multipliers for year x (sum of e -multipliers for each influence factor)

Based on regional characteristics, an individual set of influence factors has been examined coveri ng the
principal trends of the macroeconomic perspective (e.g. population, demographics, global economy,
industrial and service development, economic integration, environmental policies, etc.) as well as
covering the specific Rail Baltica project perspecti ve (e.g. value-added services, transport times and
costs, urban mobility, competitiveness of services, policies and attitudes regarding the project, special
project milestones for a specific year, etc.). The strength of each influence factor has been defin ed
through a review of other studies, expert panel meetings and professional judgment of the industry
experts, and can vary depending on the development scenario. It must be noted that certain permanent
trends, such as demographics, have already been considered via implied effect of GVA multiplier
calculation, i.e., historic al adverse demographic trends have influenced the historic al GVA and

passenger growth correlation thus limiting the future growth on implied basis.
Elaborated passenger forecasts have th e following key features:

Baseline plus two development scenarios considered with or without Rail Baltica;

Long distance passenger volumes to/ from rail stations in Estonia, Latvia, and Lithuania

(inbound/ outbound traffic) on a travel link basis (origina 2 ~¥ oDy z©2 ~ova ~¥o ¢dDYC

respective catchment area;

Long distance passenger volumes via Estonia, Latvia, and Lithuania (transit) on a travel link

basis (O/D pairs) and per respective catchment area;

Effects of modal shift (air -to-rail, road -to-rail, induced traffic);

Results in number of passengers and transport mode.
Overall, the model results are complemented, where possible, with data from other studies and the
mobility survey 2. They have demonstrated the possible effects of modal shift and, in particular, provide
answers what impact the population decline and welfare growth leave on passenger traffic.
Furthermore, deep -dive analysis and interviews have been conducted in order to update the data base
and to further analyse the assignment of v olumes and the addressable induced demand, which might be
generated through the implementation of Rail Baltica. The passenger forecasts consider a very

conservative induced demand as additional 5% to the diverted flows.

4.1.5.2 Passenger catchment area of Rail Baltica

The size and reach of the catchment area and, therefore, the demand for Rail Baltica passenger services
depends on various factors, such as the accessibility of stations, local and regional transportation,
travelling time and costs, habits of the inha bitants among others. For the determination of the

passenger catchment area, the following approach has been adopted:

2 EY, 2016
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Core Station Area (CSA) - areas around the planned Rail Baltica main stations covering the
metropole region s of the major cities in the Baltic States along the Rail Baltica route, i.e.
Tallinn, Parnu, Riga, Panevezys, Vilnius and Kaunas but also Helsinki and Warsaw.
Primary Catchment Area (PCA) includes and the wider region around the respective stations in
Estonia, Latvia, Lithuania, Finla nd, and Poland within an up to 1 hour estimated travel distance.
Wider Catchment Area (WCA) or area of influence - regions with the potential of using Rail
Baltica, also including transit passengers. The considered regions are (visual representation of
catchment area is shown in Figure 10):

Rest of Finland

Rest of Estonia

Rest of Latvia

Rest of Lithuania

Rest of Poland

Germany

North -West Russia (egecially St. Petersburg region)

Austria

Czech Republic

Slovakia
Helsil@l. Petersbg
Tallin
Tallinn — PL/LT border ParhtiiO) ﬂ 47 min
Brsel London AR02mn =
_ min 15h 41 mi ;
e O Core Station Area (CSA)
it Panavezys () . Direct Catchment Area (DCA)
Koo 11h 50 min
o 9 Wider Catchment Area (WCA)
Hambr; ; < .
BlEn X ¢ AnEdme Vilnius | CJMinsk - .
LN\ . ELEUUIE  Bialystok S === Rail Baltica project
Dusseldorf e”"‘ Warsa 2h 30 min
() g : X Airports
Y O > ® Warsaw - Bialystok
Longy 2h 25 min
Brussels 7h 54 min
» 7h 02 min
Frankfurt ) Only intercity services with relevence
to Rail Baltica are displayed
Munh Vienna Actual sheduled travel time
2. 3Fmin = Bratislava

4h 38 min B :

4h Time indicates current travel time on

the section, i.e. Warsaw - Berlin existing
railway travel time is 5 h 30 min

Figure 10 Passenger catchment area of Rail Baltica

4.1.5.3 Potential passenger volumes as relevantto  Rail Baltica
Having determined the catchment area, the historic al population living and working in these areas was

identified. Such factors as the local public transport, transport system of the state and area around the
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station (park & ride, direct transport to station, etc.) have been also assessed. The core assumption for

the potential demand is based on a travel distance of up to 1 hour to the planned Rail Baltica railway

station by public transport (rail, intercity bus, regional bus, local public transport).

As to wider catchment areas and transit passengers, the forecast model considers international

passengers who already travel to the cities where r ailway stations are claimed to be located close to

other means of transport such as plane and car/ overland bus services. Forecasting has been done by

adding data from official statistics, interviews with the industry stakeholders, surveys and technical

assumptions for the mode utilization as well as using benchmarks from other countries with similar

travel distances (e.g. Germany, the Netherlands, UK, Scandinavia) and as a result, the potential modal

shift (shift from road, air to rail) has been estimated.

4.2 CBA methodology

42.1

Overall approach

CBA compares different scenarios with -the-project with the baseline scenario without -the-project (do

nothing option). CBA has been conducted in accordance with the Guide to CBA of Investment Projects,

published by the European Commission (EC)*®. Detailed financial and economic analysis consists of four

fundamental parts , as presented below in Figure 11.
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Figure 11 Components of the financial and economic an alysis
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Project alternative cash
flow development within
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Benefit analysis of the
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Socioeconomic analysis
Analysis of cost efficiency
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CBA has been performed according to the following approach for the selected options

CBA is conducted from the perspective of the railway infrastructure manager and based on
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CBA calculations have been performed on real terms (constant prices , 2015).

OPEX, CAPEX, pricing assumptions and other assumptions have been set in order to calculate
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Costs for the railway infrastructure manager consist of op erating costs and maintenance (incl.

renewal) costs.

As the base approach, revenues for the railway infrastructure manager are calculated based on
I ~ox-~} Wz v | za* ardvcensist of inddme from infrastructure charges that are
being paid by passenger and freight carriers. The carriers are obliged to pay only the direct
costs for the infrastructure usage, increased or full amount of infrastructure access charge (that
covers full cost and profit for railway infrastructure manager ) are paid only in the case when the
carrier has covered its operating costs and ensured sufficient operating profit . In order to
yzaz " £~unz | ¥00~w¢z {"z~|}2 vamy ! vOOzu|z" ¥l!lz"va¥ ocC
of freight and passenger operators have been calculated (more details in section 9.1). For
comparative purposes, CBA indicators using existing infrastructure charging principles are
presented in the sensitivity analysis .
Combining all the above-mentioned cash flows, net cash flow has been calculated for the infrastructure
manager. In addition to net cash flow of the railway infrastructure manager, net socio -economic cash
flow has been forecasted and used to determine socio -economic and financial indicators, which have

been further tested in the risk and sensitivity analysis. For detailed structure of the CBA model please

Project Other Investments
financing assumptions (CAPEX)

refer to the Figure 12 below.

Pricing OPEX

Cargo/ PAX forecast >
assumptions

assumptions

{

Socic-economic Socio-economic
benefits expenses

)’

Cargo/ PAX operators

1'%

Revenues Expenses

Net socio-economic
benefits

Net revenues (excluding

s Infrastructure manager
infrastructure charges)

Net revenue of cargo/

Infrastructure usage

PAX operators charge
Net socio-economic cash flow Net cash flow (infrastructure
(infrastructure manager) manager)
v v

Socio-economic indicators Financial indicators Risk and sensitivity indicators

Figure 12 Structure of CBA
The main stages of CBA are depicted in the Figure 13. According to the CBA Guide, only projects with
negative financial net present value (NPV), but with positive economic NPV (ENPV) can apply for EU
funding. For the selected option (alternative) , the financial indicators and funding gap are calculated

(see Financial analysis methodology below).

14 EU Directive 2012/34/EU Atrticle 32 Point 1
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Stage Results Indicators
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ENPV of the
Somoeconom!c sele(_:ted _ ENPV
analysis alternative with
NPV<0
If ENPV >0
. . FNPVc
Financial
. . . B FRRc
Financial analysis indicators of the
best alternative Tl
FRRk
Risk and
Risk and sensitivity sensitivity Impact of changing analysis input variables
analysis analysis of the on final results

best alternative

Figure 13 Main stages of the CBA

4.2.2 Economic and financial analys is of the options
The main goal of the analysis of alternatives is to determine the NPV of the project, which shows the

financial return of the project.
The main stages in the analysis of options are as follows:

Definition of the do -nothing option (option against which the incremental cash flows shall be
calculated).
Yz{~a~2~¥op voy vave ©~© ¥{ ! " ¥ zx2CO ¥!2~¥o©O =v¢az"~
Incremental cash flows development .
Economic analysis of the alternatives .
Financial analysis of the alternatives .
Consolidated financial indicator analysis has been made taking into account cons olidated operations of
freight and passenger carriers (i.e. for the purposes of the analysis, all of the passenger/freight flows in
the analysis have been consolidated for a unified carrier, irrespective of how many actual carrier

companies will be present in the market).

According to the CBA guide, the economic and financial analysis is based on analysis using incremental

approach (the difference between the analysed option and do -nothing option).

Cash flows development
The main goal of the analysisoft} z xv©} {¢¥- ¥{ &}z ¥|a~¥po0©O ~0©0 2a8¥ yzaz" £
financial NPV in order to determine the applicability of the analysed option for the further stages of

analysis (their financial NPV is below 0).
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The cash inflows (revenues) and outflow s (expenses) for the project have been calculated according to
the methodological instructions by the CBA guide *°. In order to develop cash flow forecast, CAPEX and
OPEX for the railway infrastructure manager , freight and passenger operator have been identi fied. Rail

Baltica investment costs (CAPEX) consist of the following parts :

Rail Baltica infrastructure investment costs :
Rail track.
Expenses that are associated with the development of infrastructure for freight and
passenger transportation .
Connections to high voltage grid .
Access points.
Power supply lines and catenary.
Command, control and signalling systems (including ERTMS, etc.).
Other transport mode infrastructure related investment cost savings
CAPEX savings related to investments that would hav e been made in do-nothing option, but are avoided
because of the construction of Rail Baltica. Revenues consist of the infrastructure access charge
payments received by the infrastructure manager from passenger and freight carriers (estimated using

the approach described before).

Operational and maintenance costs (OPEX) consists of the following parts:

Infrastructure £ v o v | apérati@nal costs :
Infrastructure maintenance costs .
Periodic renewal costs.

Operational costs for passenger/freight carriers
Regular maintenance costs and repair expenses of the rolling stock, which include daily
preventive maintenance, regular preventive maintenance, corrective maintenance and
cleaning.
Energy consumption .
Leasing payments for rolling stock.
Cost of labour and othe r administrative expenses .

Other overhead expenses.

Economic analysis

In addition to the analysis of the options and cash flows development, economic analysis has been
conducted in order to determine the best with -project option of the project. During the economic
analysis, such benefits as the reduction of CO ,, NO, also time and travel cost savings etc. have been

measured (see section on socio-economic analysis 10.1 ) according to their economic values.

Moreover, since some of the benefits from the Rail Baltica implementation cannot be measured in
monetary terms, the quantifiable socioeconomic analysis has been supplemented by the qualitative
socioeconomic analysis, to describe the abovementioned financial and ec onomic benefits using

comparable case studies, where applicable. Socioeconomic analysis has been made in a quantitative

15 http:/fec.europa.eulregional_policy/sources/docgeneristudies/pdficba _guide.pdf
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manner to the extent recommended by the CBA guide (e.g. CO 2, NO, time and travel cost savings), but

also included qualitative change ev aluation, as described in chapter 10.1.2 .
Most common groups of the potential socio -economic benefits and costs are :

Air pollution reduction - Reduction of NMVOC, NQ, PM2.5, SO, in passenger and freight
transport.
Climate change mitigation g The positive impact on climate change is estimated using the
economic benefit for climate change per vehicle -km and applying the value to the changes in
traffic caused by Rail Baltica. The positive impact results from a decrease in mileage travelled.
Noise reduction g The positive impact on noise emissions is estimated using the economic
benefit for noise reduction per vehicle -km and applying the value to the changes in traffic
caused by Rail Baltica. The positive impact resul ts from a decrease in mileage travelled.
Travel time savings g Travel time saved in comparison to the other transport modes .
Travel safety increase g Avoided casualties caused by using other modes of transport (both
passenger transport and freight transpor t).
Impact from investment on GDP and jobs (multipliers) g presented as additional gain to the
base socioeconomic cash flows.

Conversion from financial to economic prices has been performed in the form of fiscal correction factors

according to the methodol ogical considerations of the CBA guide.

Socio-economic benefits and costs from realization of the project have been determined for each CBA

alternative. Results have been further used in the risk and sensitivity analysis.

In order for the project to be ben eficial and socio-economically advantageous, ENPV of the selected
options with NPV < 0 needs to be higher than zero (ENPV > 0).

Financial analysis

i}z ! "¥ zx2CO {~mveox~ve ©«O2v-~omvw~¢~2" vove ©~O© voy ~yz
for the most viable with -project option (see section 7) for the range of defined options for the analysis)

{"¥f£ 2}z "v~¢C-v  ~o{"vO2  «x?«"z £vav|z " CO |z 0O!zx?2~az
factor s.

Financial analysis results in the set financial profitability (FRR, FNPV) and return on national capital
(FRR(K) and FNPV(K)). In addition, the financial gap has been calculated and estimation of the required
financing from EU funds, as well as the rem aining sources of financing have been estimated. Finally, the
{~avex~vet O©O«O©2v~ovw~¢~2 vove O0~© ~© xv' T ~zy ¥«? voy XxXv
cover cash outflows for the infrastructure manager) has been assessed for each year d uring the life

cycle of the project.

Risk and sensitivity analysis
As final step of the CBA, the risk and sensitivity analysis has been conducted, which has tested the
impact of various external and internal factors on the outcome of the financial and econ omic analysis.

The sensitivity analysis allowed determining which particular inputs of the resulting outcome s are the
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most sensitive. The risk and sensitivity analysis of the project has been conducted from the

~a{ " vOa  «x?«"z £vov]|z CO !z © zx2~azC
The risks have been classified into five groups , as presented in Table 2 below.

Table 2 Risk classification

All risks, which depend on legislation and reg ulations, i.e. compliance with
Regulatory risks environmental and security requirements, compliance with changes in

legislation that are applicable to the project.

All risks, which are connected with the financing of the project, for

] o example, delay in public co-financing, lack of necessary financing, wrong
Financial risks o . .
2 cash flow projections, wrong investment cost and other cost calculations,

etc.

Ve¢e " ~0©j©A -} ~x} yz|zony ¥o a2}z ©2"vy
o market dynamics and develop ment, as well as the progress of the market in

Strategic risks
3 the countries in the region that affect factors such as changes in passenger

and freight flows, changes in demand, etc.

All risks, which are connected with the operations of project, such as
necessity for new rolling stock and infrastructure maintenance specialists,
various processes and procedures, which might go wrong as a result

) . causing delays in operations, for example, wrong planning of necessary
Operational risks ) o
4 support infrastructure, lack of cross -border coordination of the
documentation of construction processes, low quality of construction works
and potential delays etc., and other risks related to transition to the use of

new infrastructure.

Technical and
) All risks, associated with the construction process, such as lack of local
construction process ] ]
) <k construction capacity etc.
risks

Each identified risk is classified according its potential impact on project, by the following criteria  (see
Table 3):

Table 3 Meaning of risk classification

i No relevant effect on social welfare, even without remedial actions.

i Minor: minor loss of the social welfare generated by the project, minimally affecting the project
i long run effects gHowever, remedial or corrective actions are needed.

i Moderate : Social welfare loss generated by the project, mostly financial damage, even in the
: medium glong run. Remedial actions may correct the problem.

i Critical : High social welfare loss generated by the project; the occurrence of the risk causes a loss
i of the primary function(s) of the project. Remedial actions, even large in scope, are not enough to
i avoid serious damage.

5 i Catastrophic : Project failure that may result in s erious or even total loss of the project functions.
v i Main project effects in the medium -long term do not materialise.




Moreover, each identified risk is classified according to its probability of happening, according to the

following criteria (see Table 4):16

Table 4 Probability of risk according to classification

10-33% :

.......................................................................................................................................................................................................................................................

33-66% :

66-90% :

.......................................................................................................................................................................................................................................................

A - Very unlikely
‘B Unlikely
e i About as likely as not
‘D Likely
E Very likely

The matrix of risk evaluation is shown in Table 5.

Table 5 Risk matrix

Low Low Low Low
Low
Low Low Moderate Moderate
Moderate
High c Low Moderate | Moderate
Low Moderate
Unacceptable D
Moderate

16 http:/lec.europa.eulregional_policy/sources/docgener/studies/pdficba_guide.pdf
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5. Economic and market context of the Project

5.1 Macroeconomic overview of the region

Key messages

3 Foreign trade ties on Rail Baltica axis are strong and economic integration continues
3 Despite the economic crisis, 10 year historic CAGR¥ {
economies are expected to continue outgrowing the average EU growth level

ay z

Tz | ~¥ sQ®itve and B8 ¥ £ ~ 7 @

The Table 6 presents selected key macroeconomic indicators for the region (a more detailed information

is presented in t he appendix Macroeconomic forecasts used f or the economic analysis). The cut-off date

for the following macroeconomic analysis in the section 5.1. is the most recent

at the moment of performing the analysis .

Table 6 Key macroeconomic indicators of the region

data that was available

Finland Estonia Latvia

Population, min., 2016 5.5 1.3 2.0
GDF, bin. EUR, 2016 214.1 20.9 25.0
GDP, bin. EUR, 2006 172.6 13.5 17.1
GDF CAGR, 2006 - 2016 2.4% 5.0% 4.3%
GDF per capita, 000's EUR, 2016 38.9 15.9 12.8
GDP growth, 2017 est. 1.2% 2.2% 2.8%
Uneployment, 2016 T.9% 6.7% 0.6%
Export, bin. EUR, 2016 H1.9 11.9 10.3
Import, bin. EUR, 2016 54.9 13.5 12.3
Intl. freight transp. modual share,
2015

Road 6.2% 0.1% 8.2%

Rail T.9% 24.9% 39.4%

Maritime 83.4% 66.0% 5H2.4%

Air 2.4% 0.0% 0.0%
*2015 data

FDI and economic ties in the region

Economic ties between the countries in the region are summarized in the Figure 14 below.
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Figure 14 Economic trade in the region
Finland

TRADE AMOUNT, s

Lithuania Poland Germany
2.9 38.4¢ 82.7
38.6 417.9 3133
24.1 241.4 2393
5.4% 6.3% 3.0%
13.5 10.9 37.9
2.9% 3.2% 1.6%
T.9% 8.3% 3.9%
22.6 183.6 1206.9
24.8 178.9 054.8
17.4% 86.7% 84.0%
37.0% 12.9% 8.7%
45.6% 0.4% 7.2%
0.0% 0.0% 0.1%
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The accumulated foreign direct investment amount in Finland in 20 14 comprised of EUR 77.3 bin.
Investments from other region C €ounties have reached the top -five investor mark 7. Finland is also the
only region C €untry with a positive FDI balance. The Baltic and Polish markets are also too small to
make signi{ ~xvaa y~{{ z" zimporexpdri¢balgnees. tnv201y,C &e region comprised only
KCFH: ¥{ [~&5¢voy @experk(seé Figu@ 15)8.y KCHF

@@@@@

Rest of the World 64.3 Germany 12 Sweden 10% Russia 7.4 RB region 6.3

Figure 15 [ ~ & ¢ export@ificture in 2014
Estonia
The accumulated foreign direct investment amount in Estonia reached EUR 17.3 bln in 2015. Only
Finland is amongst the top investors from the Rail Baltica region contributing with 22.6%, or EUR 3.9
bin. Three of the Rail Baltica region countries were among the top five export markets fo r Estonia in

2015; two gamong the top five import origins (see Table 7).

Table 7 Z ©2 ¥ arade agner structure in 2015 19

Export form Estonia Import to Estonia
Top trade partners Share, % | Top trade partners Share, %
Sweden 18.8 | Finland 14.5
Finland 16.0 | Germany 11.1
Latvia 10.3 | Lithuania 9.4
Russia 6.7 | Latvia 8.7
Lithuania 5.8 | Sweden 8.5
Germany 5.2 | Poland 7.4
Norway 4.1 | Russia 5.8
Netherlands 3.2 | Netherlands 5.5
USA 3.1 | China 4.0
Denmark 2.9 | United Kingdom 2.7
Others 23.9 | Others 22.4

Latvia

The accumulated foreign direct investment amount in Latvia has continually risen since joining the EU in
2004, reaching its peak in 2015 with EUR 15 bIn. Rail Baltica regionC @ountries are not the main
investors, but still contribute with cumulative 11.22% or EUR 1 .68 bin2°. Two of the region C @untries g

Lithuania and Estonia g are among top five export destinations with EUR 2.57 bin and EUR 1.04 bin

17 http:/Iwww.stat.fiftil/ssij/2014/ssij_2014 2015 -10-30_tie_001_en.html

18 http://atlas.media.mit.edu/en/profile/country/fin/#Origins

9 https://www.tradewithestonia. com/estonian/economy -facts

20 hitp://www.liaa.gov.Ivienfinvest  -latvia/investor -business-guidefforeign -direct -investment
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respectively. Among top five importer partners are Estonia, Lithuania and Poland with EUR 1.30 bin,
EUR 3 bin and ELR 1.94 bin respectively 2.

Lithuania
The cumulative FDI amount in Lithuania in 2014 totalled of EUR 12 bin , having the lowest FDI amount
among the Baltic States. Poland is the only Rail Baltica regionC @ountry among the top investors in

Lithuania, with inv estments comprising of EUR 713.3 min (5.9%) 22.

Latvia (EUR 3 bln) and Poland (EUR 1.80 bln) are amongst top five export destinations of Lithuania and
top five import origins with EUR 2.58 bin and EUR 3.45 bin respectively 23.

Poland

The accumulated foreign di rect investment amount in Poland in 2015 reached EUR 159 bin, and was
mostly contributed by Western Europe an countries 2. Poland had a negative trade balance of EUR 14.3
bin in 2014, and the total export value of EUR 228.6 bin, Poland is one of the largest economies in
Europe. The top export destinations of Poland are Germany, the United Kingdom, the Czech Republic,
France and lItaly. The top import origins are Germany, China, Russia, Italy and the Netherlands. Export

to Rail Baltica region countries cumulate s to 3.84% and import to 2.05% 2°.

All region C @ountries have close but unequal economic ties due to significant differences in economic
and socio-economic levels. Rail Baltica would greatly benefit from Northern connection to Finland and

from large export/ import volumes of Poland.

5.2 Passenger ecosystem overview

Key messages:
3 As evidenced by the Baltic States historic al visitor data and mobility survey results , there are
strong and growing connections between the Baltic States in terms of people mobility
3 Due to the passenger perception of time and cost of travel, Rail Baltica is expected to be the
most competitive mode of transport compared to other transport modes for intra-Baltic
travel lers

5.2.1 Existing passenger movements in the region

Overall cross -border movements between the Baltic States

The observed mobility of inhabitants of the Baltic States initially was examined using publicly available
data. Various data sources were used for analysing the historical passenger movement trends in the
Baltic States regi on. Firstly, border crossing and accommodations statistics were used for assessing the
overall passenger movement volumes in the region. This data was supplemented with the publicly
available data from airlines, bus and rail companies for comparing transpo rt modes against each other
and Rail Baltica. Lastly, existing passenger movement volumes were compared and aligned by the
mobility survey in order to get a clearer picture of passenger movement preferences by transport mode

between key Rail Baltica relevant nodes.

21 2014 data; http://atlas.media.mit.edu/en/profile/country/lva/

22 hitp://www.lbank.lt/direct_investment_in_2014_1

% hitp:/fatlas.media.mi t.edu/en/profile/country/ltu/

24 hitp://www.paiz.gov.pl/ipoland_in_figuresfforeign_direct_investment
% hitp://atlas.media.mit.edu/en/profile/country/pol/#Destinations
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Table 8 to Table 10 indicates the annual number of visitors that originate from the Baltic States and
travels within the Baltic States and the total number of visitors in each of the Baltic States countries.
Numbers are based on one-day visitor amount and on visitor amount at accommodation establishments.
To estimate the potential traveller base, the numbers are multiplied by two, to reflect the total number

of journeys taken by a visitor when traveling to and from a destination.

Please note that as the numbers from Table 8 to Table 10 are compiled from various data sources, they
should be viewed as approximations not as entirely accurate data. In addition, they might potentially
underestimate the actual visitor volumes as they are based on accommodation and one-day visitor
statistics only, as the one-day trips are estimated by the national statistics offices in contrast to

accommodation data that are registered by the hospitality industry.

Furthermore, the intra Baltic States traveller share could also be argued to be larger ( Table 8 to Table
10). This is due to visitor origin country breakdown being based on accommodation statistics only (the
same proportion being applied to one -day visitors as the national statistics offices do not have such a
breakdown available for one-day visitors). Even though there is a statistic uncertainty, it seems
reasonable that on average the portion of one -day visitors from the Baltic States could be larger
compared to other countries due to such factors as, for example, s trong economic integration (see

chapter 5.1 Macroeconomic overview of the region ), geographical proximity and connectivity.

Table 8 Estonia's visitors (in thousands )2®

LV LT
share of Elzlie 0 share of izl 0 Total SIEIE Total e
- total LV - total LT - of LV & of 1-
Visitors total EE Visitors total EE visitors amount
Year i travelers i travelers LT L day
from LV visitor e from LT visitor e from LV - visiting o
amount visiting amount visiting & LT visitors, EE visits,
% ’ EE, % - EE, % % %
o %)
2010 359 4.6% 10.8% 168 2.2% 2.4% 527 6.8% 7725 49.2%
2011 417 4.7% 10.8% 230 2.6% 3.1% 647 7.3% 8 845 49.5%
2012 477 5.4% 10.1% 224 2.5% 2.8% 701 7.9% 8872 48.3%
2013 563 5.4% 12.7% 279 2.7% 3.0% 842 8.1% | 10361 53.0%
2014 598 5.7% 7.0% 278 2.6% 2.9% 876 8.3% | 10516 52.9%
2015 619 6.6% 13.6% 265 2.8% 2.9% 884 9.5% 9 339 47.8%
CAGRY 11.5% 9.5% 10.9% 3.9%
Table 9 Latvia's visitors (in th ousands)?®
LT EE
share of e 0 share of e 0 Total SiElre Total SIERE
- total LT . total EE L of LT & of 1-
Visitors total LV Visitors total LV visitors amount
Year o travelers e travelers EE L day
from LT visitor I from EE visitor L from LT - visiting -
amount visiting, amount visiting & EE visitors, LV visits,
' LV, % ’ LV, % % %
% %
2010 685 6.7% 9.1% 510 5.0% 15.6% 1195 11.8% 10 168 72.4%
2011 1008 8.0% 11.8% 713 5.7% 15.6% 1722 13.7% 12 604 73.0%
2012 880 6.7% 9.5% 738 5.6% 13.7% 1618 12.3% 13 125 74.2%
2013 1 000 7.2% 10.8% 848 6.1% 16.4% 1848 13.3% 13 850 73.6%
2014 1060 7.3% 11.7% 939 6.5% 28.5% 2 000 13.7% 14 557 70.5%

2 hitps:/Mww.visitestonia.com/enffor  -tourism -professionalfreviews

http://statistika.eestip ank.ee/?Ing=en#listMenu/1770/treeMenu/MAKSEBIL_JA INVPOS/1410

2 Hereinafter g6 X¥ £ ! ¥«oy Voo«ve \"¥-2a} gvazC(C

28 hitp://data.csh.gov.lvipxweb/Ivitransp/transp__ikgad__ turisms/TU0020.px/?rxid=649bf089 -fcf3 -42f8 -84f3 -37e8c37af823
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LT EE
share of SIETE of share of SIENE ol Total s Total hE
. total LT . total EE L of LT & of 1-
Visitors total LV Visitors total LV visitors amount
Year S travelers - travelers EE L day
from LT visitor L from EE visitor e from LT - visiting .
amount visiting, amount visiting & EE visitors, LV Visits,
' LV, % ’ LV, % % %
% %
2015 1307 8.5% 13.1% 1108 7.2% 20.1% 2415 15.7% 15 384 70.4%
CAGR 13.8% 16.8% 15.1% 8.6%
Table 10 a ~ 2 } « wisiters/(i€ thousands )2
LV EE
share of S Ol share of S Ol Total SES Total SIENE
- total LV - total EE . of LV & of 1-
Visitors total LT Visitors total LT visit ors amount
Year - travelers e travelers EE L day
from LV visitor o from EE visitor o from LV - visiting .
amount visiting, amount visiting, & EE visitors, LT visits,
’ LT, % ’ LT, % % %
% %
2010 590 7.9% 11.5%** 289 3.9% 4.9%** 879 11.8% 7 458 61.1%
2011 581 6.6% 11.5%** 329 3.7% 4.9%** 910 10.3% 8820 61.1%
2012 641 6.8% 10.9% 333 3.5% 3.0% 975 10.3% 9444 61.1%
2013 675 6.7% 9.9% 341 3.4% 5.5% 1016 10.1% 10 012 61.1%
2014 811 7.9% 11.4% 368 3.6% 7.6% 1180 11.5% 10 296 61.1%
2015 897 8.6% 13.8% 404 3.9% 6.1% 1301 12.4% 10 465 61.1%
CAGR 8.7% 7.0% 8.2% 7.0%

* Estimated as the average of 1-day visits of Latvia and Estonia, due to limited data available
** Average of 2012 to 2015 numbers to due to limited data available

The overall statistic al foreign travel data provide the following observations about the travelling habits:

The share of people visiting Estonia from the other two Baltic States countries has gone up from
6.8% to 9.5% between 2010 and 2015 (from 527 thousand to 884 thousand, CAGR of 10.9%).

In addition to that, between 2010 and 2015 10.8% of Latvians and 2.9% of

abroad chose to go to Estonia. Furthermore, out of all visits to Estonia, 50.1% were 1

Lithuanians going

-day visits.

The share of people visiting Latvia from the other two Baltic States countries has gone up from

11.8% to 15.7 % between 2010 and 2015 (from 1 195 thousand to 2 415 thousand, CAGR of
15.1%), and is the highest amongst the Baltic States. This is reinforced by the fact that between
2010 and 2015 11.0% of Lithuanians and 18.3% of Estonians going abroad chose to go to
Latvia. Furthermore, out of al | visits to Latvia, 72.4% were 1 -day visits.

Share of people visiting Lithuania from the other two Baltic States countries has gone up from
11.8% to 12.4% between 2010 and 2015 (from 879 thousand to 1 301 thousand, CAGR of
8.2%). Even though the intra Balt ic States visitor growth has been lower in Lithuania compared
to Latvia and Estonia, as of 2015, the total visitor amount in Lithuania still remained by 400
thousand more than in Estonia. In addition to that, between 2010 and 2015 11.5% of Latvians
and 5.3% of Estonians going abroad chose to go to Lithuania. Furthermore, out of all visits to

Lithuania, 61.1% are estimated to have been 1-day visits.

Publicly available passenger movement statistics in the Baltic States are limited as they do not provide a

detailed enough passenger movement breakdown by Rail Baltica relevant transport routes, and they do

not fully align with the implied estimations when observing the road traffic data (see next sub

-chapter).

2 hitp:/losp.stat.gov.ltlen/sta

tistiniu -rodikliu -analize?portletFormName=visualization&hash=d0d1del4 -1fe5-4cce-9612 -

81f78e94a2bf

http:/iwww.tourism.ltlen/accommodation

-statistics
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Similarly, there is not transport modal split breakdo wn available to the level of detail requir ed for the
CBA. To overcome data limitations, a mobility survey was conducted in the Baltic States get a better
insight on passenger travelling preferences. The survey contributed to understanding passenger traffic
intensities across the Rail Baltica relevant origin/destination nodes, as well as getting a modal split
breakdown across the relevant transport modes. The survey covered a sample of over 1 000
participants in each country (spread across age, geographic lo cation and other factors to statistically

represent the populations of the respective countries).
Existing transport movements between relevant nodes for Rail Baltica

In addition to the mobility survey, publicly available data about traffic intensities per country was
gathered to supplement the analysis and determine the intensity and modal split of movements along
the planned Rail Baltica route. Also, the results of the mobility survey were calibrated to correspond the
available traffic intensities data (t 0 avoid any potential overestimation of the traffic due to limited scope

and time of the mobility survey). Figure 16 shows travel intensity data collected from public sources .

Helsinki Tallinn Pamu  IKla/ AinaZi Riga Bauska LV Border Panevezys Kaunas Magj:\gﬁ(?le'
. : | | t | | i ' |
e}
L © ! I I 1 1 1
238 | : 1 } ! ; ; ; | 5275 |
- : : : 2949 1 Loes 1 2282 : !
so—ol 890 | 4836 & q9g | 1804 V2 . © | 2378 | !
=@ 3562 | 6956 | 282 | 2595 | 6266 | 2395 | 5062 | 6602 | 8703
i a8 48 1 32 L4 10
—eF, 1 i ! | | H
2 _§§ Tallinn Parnu Valka Sigulda Riga Jelgava Siauliai Kaisiadorys Kaunas Marijampole Bialystok
[ 1 I I 1 1 1 1 1 I !
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4 6 18 1 48 . 6 40 ! 8 ] <=

Vilnius

Flights
( per week
(2016)

| Tallinn
1

* 5 trains per week

Figure 16 Overview of existing transport unit movements between relevant nodes for  Rail Baltica
Note that the discrepancies in the vehicle average daily movement number (Figure 16) between
different points of measurement are due to vehicles going on and off from the main motorway (Via
Baltica for the most of the journey) at different sections and in various volumes (e.g. 2 395 cars from
Bauska to LV border and 5 062 cars from LV border to Panevezys is caused by cars going on and off the
main road at such points as Birzai, Pasvalys etc. In such cases the lower number is taken as reference

for the analysis for prudency purposes ).

30 Source: Latvian State Roads, Estonia Road administration, Road and transport research institute in Lithuan ia, Riga
International airport, Vilnius International airport, Kaunas airport homepage, Lithuanian railways, City of Helsinki, Online ticket
aggregators
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The resulting estimates of passenger movements along the Rail Baltica route can be observed in the
Figure 17 which indicates an estimate of daily two -way travel intensities along the key Rail Baltica

sections (for the base year of forecasts) and which indicate s traffic intensities for all transport modes.

A Helsink
n
n

Berlin 3342« Warsaw 2605 *
* Mot including passengers travelling by air

Figure 17 Overview of daily passenger movements between relevant nodes for Rail Baltica (2015 estimate)
The mobility survey also provided an insight for the reasons for travel. According to the responses,
approximately one third of travellers from Tallinn to Riga are travelling due to  the business reasons,
while only 20% of travellers from Riga to Tallinn are business travellers. Approximately 70% of people
travelling from Parnu to Tallinn are travelling due t o private reasons, while only 14% are business trips.

The percentage of business travellers between Vilnius and Riga is around 25%.
Modal split

Based on the mobility survey and existing traffic intensities in  the Baltic States, the following modal split
has been estimated (see Table 11 and Figure 18). Personal cars are estimated to account for more than
80% of the total passenger traffic in the observed key Rail Baltica relevant routes. An other road
transport mode gbuses - has the second place with nearly 9% of the relevant traffic volume. Existing rail
and air transport modes combined represent modal share roughly similar to the buses. Note that the
figures represent the annual number of trips for the relevant O/D pairs for Rail Baltica. Unique trip s are

those that are not double counted due to their trip overlapping with other O/D pairs, e.g., one unique
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trip from Kaunas to Tallinn is counted in the following sections of

Panevezys g RIX, RIXaRiga, RigagParnu, Parnu drallinn.

Table 11 Passenger modal split in the key relevant Rail Baltica routes

Rail Baltica

. Kaunas g Panevezys,

Passengers

Transport mode (in thousands) Share, %
Personal car 33073 80.8%
Bus 3517 8.6%
Existing rail 2478 6.1%
Air 1878 4.6%
Total 40 945 100%

80.8%

Existing rail Adr

Figure 18 Passenger modal split in the key relevant Rail Baltica routes

In addition to the overall intra -Baltic visitors growth (Table 8 to Table 10), the bus and air passenger

growth data also supports the overall growth of passenger movements, despite adverse demographic

trends. Figure 19 indicates that between 2013 and 2016 there has been a significant growth (CAGR of

10.3%) of passengers travelling by LUX Express busses (Lux Express was chosen due to availability of

data) between the Baltic States countries.

| 313

272

+7%

| 1 l 365
341

2013

2015 2016

Figure 19 Passenger traffic between the Baltic States countries by LUX Express busses (in thousands of

passengers)3!

In addition, there has been observable growth in air passengers travelling within the Baltic States.

Between 2005 and 2014 the total pa ssenger amount increased from 121.1 thousand (see Table 12) to

nearly half a million (17.0% CAGR).

31 hitps://luxexpress.eufen/results
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Table 12 Air passenger movements within the Baltic States 32

O/D Pair RIX-TLLS3 RIX-VNO* VNO-TLL Total Growth

2005 27 703 20536 72 903 121 142

2006 32 443 21307 77714 131 464 8.5%
2007 42 798 29234 103 036 175 068 33.2%
2008 78 382 88 199 166 582 333 163 90.3%
2009 154 985 192 059 69 652 416 696 25.1%
2010 150 382 157 066 111173 418 621 0.5%
2011 173971 192 097 70432 436 500 4.3%
2012 187 121 178 527 111 845 477 493 9.4%
2013 198 219 181 615 85 224 465 058 -2.6%
2014 185 088 176 117 136 784 497 989 7.1%
CAGR 23.5% 27.0% 7.2% 17.0%

Due to competitiveness reasons explained in the next chapter, foreign (outside of the Baltic States)

tourist flow is not included in the base demand model passenger flow but treated as potentially a very

conservative induced demand created by Rail Baltica.

5.2.2 Comparison of competing transport modes in the region

For the purpose of this study, this section examines the competitive position s of Rail Baltica, existing
railways network, road, sea and air for passenger transport. The competitive position examin ation is
conducted through the estimation of time and costs (see Figure 20) as well as other factors that may
influence passenger choice of mode for travel through the major trade regions (reflective of the WCAS)
examined within the context of this study . The passenger travel destinations were considered for the

following regional connections:

The Baltic States gintra travel.

The Baltic States gPoland (Warsaw).

The Baltic States g Germany (Berlin, Hamburg).
The Baltic States gBenelux.

The Baltic States gAdriatic region.

The Baltic States g Southeast Europe.

The Baltic States gLargest CIS countries (that have the 1520 mm railway gauge).

32 hitp:/lec.europa.eu/eurostat/statistics

33 Tallinn Airport
34 Vilnius Airport

-explained/index.php/Air_pa ssenger_transport_-_monthly_statistics

35 Some regions have not been included as there were no available passenger travel routes for those regions based on the

assumptions.
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Baltic States €100km hr/100km | €100km hr/100km | €/100km hr/100 km | €100km he/100km | €/100km hr/100 km €100km  hr/100 km | €/100km  hr./100 km
RB 10.4 0.66 ! .

Existing rail 517 1.39 4,41 1.40%* - - -* -* 569 3.76
Road (PT)** 6.24 1.73 4,09 1.90 4.45 152 485 178 -+ 454 183 571 2.20
Road (Own)* 22 1,21 22 1.32 22 1.13 22 1.05 22 1.08 22 1,14 2211.26
Air (P)* 11.24 0.50 13,38 0.27 11.58 0.35 8.81 0.23 5.17 0.22 6.61 0.35 12,64 0.34
Air (B)** 24.98 0.50 18 0.27 19.82 0.35 15.36 0.23 7 022 1303 035 | 18.17 0.34

* Denotes that the connection with this destination currently is not possible based on the presented assumptions

** Road transport is from the perspective of Public Transport (PT) and the use of own vehicle (Own).

=== Additional 1 h is added to reflect the additional time spent on arriving earlier to an airport to have a sufficient ime for secunty check, boarding etc. Air (P)
denotes estimati p ted for p gers lling for personal purposes whereby tickets are purchased month advance, and Air (B) denotes estimation
presented for passengers traveling for business purposes whereby tickets are purchased a few weeks in advance.

**** Price and time estimation are based on the only train service currently available: Kaunas — Bialystok.

Figure 20 Summary information regarding p rice and time estimation of passenger travel by different transport
modes from the Baltic States to selected regions (based on EY calculations from publicly available data)

In terms of travel time between the Rail Baltica relevant routes, Rail Baltica has an advantage over cars
and buses (seeTable 13). In addition, in relatively short distances within the Baltic States (highlighted in
green colour), it is estimated that travelling with  Rail Baltica would take similar amount of time as air

travel considering the time spent in the airport and getting to/from the airport . This is due to the fact

that air travel requires additional time on such activities as security check, boarding etc ., as well as
longer access times due to usually non-central location of airports . However, when travelling longer
distances (e.g. Tallinn g Warsaw, Riga g Berlin), airplanes do provide a significant time savings compared

to Rail Baltica.
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Table 13 Transport mode travelling time comparison for selected journeys 3¢

o o ) — =

Airplanes (including
Route Cars Buses security, check in and RB

boarding time - 1h*)
Tallinn - Riga®* 4:05 4:20 1:50 1:55
Tallinn - Kaunas T:24 8:40 - 3:20
Tallinn - Warsaw 12:10 16:20 2:40 6:00
Tallinn - Berlin 17:00 23:50 3:20 9:40
Tallinn - Vilnius T7:00 8:50 2:10 3:55
Riga - Tallinn** 4:05 4:20 1:50 1:55
Riga - Kaunas 3:19 3:50 - 1:25
Riga - Warsaw 8:20 11:50 2:30 4:00
Riga - Berlin 15:40 19:20 3:00 T:40
Riga - Vilnius 3:30 4:00 1:50 2:00
Kaunas - Riga 3:19 3:50 - 1:25
Kaunas - Tallinn T:24 8:40 - 3:20
Kaunas - Warsaw 5:30 7:10 - 2:20
Kaunas - Berlin 10:50 14:20 - 6:00
Kaunas - Vilnius*** 1:10 1:30 - 0:35
Vilnius - Riga 3:30 4:00 1:50 2:00
Vilnius - Tallinn T:00 8:50 2:10 3:55
Vilnius - Warsaw 6:00 7:45 2:10 3:10
Vilnius - Berlin 11:20 16:30 3:00 6:50
Vilnius - Kaunas*** 1:10 1:30 - 0:35

* 1 his added to reflect the additional time spent on arriving earlier to an airport to have a sufficient time for security chec k and boarding. In
addition,1} Vv ¢O¥ ~ax¢t«yz®© v~" | ¢vocof@@aftedanding.o| 2 ~£z wz{¥ z 2aviz
** Currently there is a 1520 mm train operating between Tallinn -Tartu-Valga/Valka-Riga. Journey takes approximately 8 hours

*** Currently there is a 1520 mm train operating between Vilnius and Kaunas. The journey takes between 1:09h an  d 1:36h.

36 Source: Google maps, Lux Express, Air Baltic, Online ticket aggregators, Lithuanian railways
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The estimation of time and costs are based on publically available passenger ticket portals. The key

assumptions®® for the a ssessment of price and time estimations consisted of:

Passenger transport only considered for direct connections with the defined transport mode to
the major cities of the considered major trade regions above (i.e. capital ci ties, major
destination cities) .
A single passenger is travelling to a single direction (one-way journey).
Ticket price was selected by taking the average (if available) prices of the lower tier tickets (i.e.
luxury tickets of the selected transport mode for the selected journey were no t considered), and
calculated on a EUR/ 100 km basis.
Time is based on the average time taken to the destination which corresponded with the
selected tickets for the price calculations, and is pres ented on a hours / 100 km basis.
Ticket prices were estimated by reviewing the price, availability and duration of travel on
Friday3°, where possible.
There are ferries operating between Liepaja (LV) and Travemunde (DE) #°, and between Klaipeda (LT)
and Kiel (DEY!. However, Liepaja is located 216 km from Riga and Kl aipeda is 213 km away from
Kaunas*. In addition to that, these ferries have limited facilities and are more intended for truck

transportation. Accordingly, the potential amount of passengers travelling on these ferries instead of

37 Based on publicly available information and EY estimations

Bl«"2}z" VOO«E]| 2 ~¥n®© v z | "zOzwmdazy ~o ©zx?2~¥aq EXWV VvOO«E! 2~¥o0©C
3 The week day Friday was taken on the basis as it can serve both business passengers and passengers travelling for vacation or
family visits.

40 www.stenaline.lv
4 https:/ivww.dfdsseaways.Ivipramju  -linijas/klaipeda -kile/saraksts
2 hitps://maps.google.com
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choosing Rail Baltica is estimated to be marginal. Therefore, sea transportation is perceived as a non -
competitive mode of transport for passengers traveling from/to the Baltic States and will not b e
considered further. T he price and time estimations of direct passenger travel by d ifferent transport

modes from the Baltic States to the selected major trade regions are summarized in Figure 20.

Table 14 provides an insight of travel cost comparison betw een the key Rail Baltica relevant routes with

different transport modes. Car travel cost derives from the estimated average cost of per 1km (see

section 9.1 CBA assumptions for detailed list of pricing and cost assumptions) multiplied by the distance

of the respective route (see section 9.1 CBA assumptions) and is rounded to full figures. Bus and

Airplane cost derives from the approximation ofther ¥ «2zC© v-z " v]|z 2 ~xjz2a x¥02 2a}ya
by the companies operating in the route (Lux Express, Ecolines, Air Baltic, Lot airlines, Ryanair,

Nordica). In order to reflect also business traveller booking patterns, ticket prices are used for bookings

1-2 weeks in advance (data gathered during March 2017).

As Table 14 indicates, travelling with Rail Baltica would be cheaper than travelling with cars in all of the
given routes, (for comparative purposes it has been considered that there is only one person per a car).
On the other hand, in every given case, traveling by bus tends to be significantly cheaper than with  Rail
Baltica. Nonetheless, such pattern can be observed in the European transportation market, as fast
conventional and/or high speed rail provides time saving in exchange for higher price 3. When Rail
Baltica potential ticket cost is compared to aviation ticket prices, Rail Baltica tends to provide significant
cost savings on shorter distance travelli ng (e.g. the intra -Baltic travelling). However, in longer distances,
the difference in the ticked prices between Rail Baltica and airplanes tends to narrow, eventually leading

to observation that flying to Berlin from the Baltic States  would be cheaper than using Rail Baltica.

43 Online ticket aggregator www.goeuro.com
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Table 14 Transport mode cost comparison for selected journeys 44

Route Personal cars* Buses Airplanes RB
Tallinn - Riga** 68 17 110 38
Tallinn - Kaunas 127 30 = 65
Tallinn - Vilnius 132 28 130 76
Tallinn - Warsaw 213 38 150 106
Tallinn - Berlin 336 55 160 166
Riga - Tallinn** 68 17 110 38

Riga - Kaunas 59 19 - 27
Riga - Vilnius 65 16 48 38
Riga - Warsaw 146 30 101 68
Riga - Berlin 259 25 60 128
Kaunas - Tallinn 127 30 - 65
Kaunas - Riga 59 19 = 27
Kaunas - Vilnius*** 24 6 - 11
Kaunas - Warsaw 90 15 = 41
Kaunas - Berlin 213 44 - 100
Vilnius - Tallinn 132 28 130 76
Vilnius - Riga 65 16 48 38
Vilnius - Kaunas*** 24 6 - 11
Vilnius - Warsaw 101 18 165 51
Vilnius - Berlin 224 44 44 111

* Car costs include not only the cost of the fuel, but all car related costs (maintenance, depreciation, taxes etc.)
** Currently there is a 1520 mm train operating between Tallinn -Tartu-Valga/Valka-Riga. The journey costs approximately 22 EUR
*** Currently there is a 1520 mm train operating between Vilnius and Kaunas. The journey costs between 4.46 EUR and 6.08 EUR

It is important to note that the connection between Finland and the Baltic States and then the rest of
major connection regions is primarily served by shuttle ferries. Thus, passenger travel from Finland
(except by air) should include an additional 2.5 hour journey time and the respective costs based on
transport mode to cross the Baltic Sea between Tallinn and Helsinki 4. This should be added on top of
the journey time and cost estimation by Rail Baltica from the Baltic States to the considered major
regional connections above. Accordingly, the passenger amount that would originate from Finland

would be marginal and to a large extent considered as induced demand.

Air transport is by far the fastest mode of transport, especially in longer distance journeys. Ho  wever, for
intra -Baltic travelling, this difference is diminished due to routes being in rather medium distance length

and additional time required before and after the flight.

Road transport with personal car is the second fastest mode of transport, howe ver, it is also the most
expensive one in case only a single person“® is travelling. Multi passenger transport via road (own) costs
linearly decrease based on the number of passengers travelling by a single vehicle as the costs can be

shared.

4 Source: Lux Express, Ecolines, Air Baltic, Lot airlines, Ryanair, Nordica, Online ticket aggregators

% The ferry takes approximately 2,5 hours and the prices for a return ticket start from approximately 90 euros for a standard ¢ ar
with passenger, and for a single passenger prices st art from approximately 40 euros (based on https://www.aferry.com).

46 Note that one person per a car is presented for simplicity of the illustration, however, in further analysis (section 10.1.1 Core

CBA assumptions) the average Baltic traveller number per car is u sed (1.45)
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Based on the results of the analysis, it can be argued that passenger travelling for private needs by air (

assuming a booking is made many months in advance at a lower cost, compared to booking a few or
several days before the flight) also is more competitive in terms of price compared to other modes of
transport. For air passengers who are travelling for business purposes, price tends to be significantl y

higher, as air fares tend to be more expensive closer to the date of the scheduled flights.

Similarly as for airpla ne tickets, rail ticket prices also tend to vary based on how many days before the
journey they are purchased , as an example, if the tickets are purchased well in advance National rail
offers discounts .#” Nonetheless, when travelling regularly by train, mon thly or annual advance tickets
can be purchased to mitigate the purchase time impact on the average ticket price , as an example
Deutsche Bahn offers a variety of frequent travel cards that can reduce the fare price  starting from
259,48

Also, it can be noted that the average travel time (hours per 100 km) by road transport varies

depending on the region being travell ed to (see Table 13). Notably, the average travel time per 100 km
in Poland and in the Baltic States is significantly greater than the average travel time in Germany and

Benelux. Journey time via road transport is highly depen dent on the availability of high -speed roads.
This creates a favourable position for a high speed passenger railway to travel the jou rney from the
Baltic States to Poland, as railroad conditions will not impact average travelling time , therefore , the
route from the Baltic States to Poland by fast conventional rail may also be very competitive compared
to road transport, if the prices remain similar to th e values presented above (see Table 14) for the intra-

Baltic travel and travel to CIS region.

While for travel by existing railways (to the regions where it is currently possible) the price is
comparable to ro ad public transport mode pricing, and in the case of intra -Baltic travel, the journey
time is also more favourable for travel with the existing railway. With respect to comparability of travel
to the CIS region, it is important to note that in the time estimates for existing railways and road

connections, the element of border crossing has been factored in.

Furthermore, it is also important to note that currently there is only a single  limited railway connection
for passengers between the Baltic States to the EU, Kaunas g Bialystok. With the addition of different
routes, passenger travel by railways may become a competitive alternative mode of transport,
especially for the route Vilnius/Kaunas g Warsaw. This is because Warsaw if one of the closest major
international airports that passengers utilize for cheaper and direct flights, and currently the land leg is

provided by road public transport mode.

Of course, passenger choice of transport mode is not always dependent on price and time of the
journey. Other journey components need to be considered as well when comparing the competitiveness

of different passenger transport modes, including:

Flexibility

Passenger comfort

47 http://ojp.nationalrail.co.uk/service/farefinder/search
8 hitps:/Mmww.bahn.com/en/viewloffers/bahncard/bahncard.shtml?dbkanal_007=L04_S02_D002_KIN0060_ST
BAHNCARD_LZ01
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Productive time

Auxiliary services
Flexibility

Flexibility refers to travel lers to be able to change/adapt their travel destination options to better suit
their final destination. From this perspective, road ( personal) transport is the most flexible, allowing the
traveller to reach the final point of destination directly, while other transport modes such as railways
and air travel have fixed arrival locations . Road public transport may provide some flexibility, depending
on the level of service provided by the operator and may make some interim stops that allow certain
passengers to arrive closer to their final destination. The necessity to make additional journeys via
public transport or taxi services to reach the final destination may be key discouraging passengers from

choosing different modes of transport as opposed to travelling with their own vehicles.
Passenger comfort

Passenger comfort refers to the environment that the passenger is in whilst making the journey. This
includes a variety of aspects such as size of the seat, leg room, surrounding passengers and personal

space, etc.

It can be argued that there are advantages in the terms of passenger comfort for modern passenger
railway carriages, which provide comfortable seating, greatest areas of leg room and overall more
personal space. Furthermore, it is common that passenger railway car riages provide larger fixed tables,

in comparison to those available on air or road public transport services.

In addition, there are electricity outlets, food and drinks services, rest rooms and other service level
increasing facilities and services. Mor eover, train journeys tend to be smoother than air (due to landing,
take-off and turbulence zones) and road journeys (due to roads being uneven and potentially not

maintained well).
Productive time

Productive time is the time that a passenger during his jo urney can spend on doing more productive
aspects than being involved with the actual travel (e.g. driving a vehicle). As illustrated in VIA Rail

Canada example®®, Toronto to Montreal journey;, if taken by:

Rail, consists of approximately 5 hours of productiv e and no wasted time
Plane, consists of approximately 1:15 hours of productive and 2 hours of wasted time

Car, consists of approximately zero productive and 5:30 hours of wasted time
Auxiliary services

Auxiliary services refer to the aspects that provide ¢ omfort and convenience to the traveller, such as
catering, power outlets, Wi-Fi, bathrooms, etc. where in certain categories rail transport might have

competitive advantage.

4 hitp://www.viarail.calen/plan  -your -trip/book -travel/compare -train -and-car
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5.3 Freight ecosystem overview

Key messages:
3 Europe has close economic ties with mult iple overseas countries and trade is mostly organized
via sea
3 There is potential for rail freight from/to China and other East/Central Asian countries
increasingly use the land connection as an alternative to sea transport

as they

5.3.1 Trade from global and p an-European perspective

Overview

Volumes of the world trade and the global population are constantly growing, and, with them, the
demand for transportation. This is true for both passenger transportation, which will increase
particularly strongly in develo ping and emerging markets, and freight transportation, where the growth

forecasts are even higher.

One of the reasons that goods exports have historically been growing faster than the economy as a
whole has been the increasing cross-border trade in interme diate goods. Lower costs of trading are
making it increasingly attractive to split value chains and create "multi -layered, regional and
international production processes (fragmentation °)." Current observations indicate that the ratio of

alz ¢z-z¢ ¥{ FNLECOA
whether this is cyclical or permanent trend and the ratio even after the reduction is still above 1 at the

level of 1.5 51,

trade vs economyg” ¥- 23} ~© " zy«x-~wo| &¥

Figure 22 provides an insight in the top five EU export and import markets by the average freight
volume (in million tonnes) between 2004 and 2015. In addition, the average value per weight is
indicated (thous. EUR per tonne), indicating to which countries we re exported and imported more value

adding goods and vice versa.

Table 15 EU top export markets summary between 2004 and 2015 (in million tonnes) 52

Year Uiise Switzerland Turkey China Russia
States

CAGR (2004 -2015) -3.2% 0.9% 4.6% 8.8% 0.3%
Average (2004 -2015) 73 41 38 32 23
Thous. EUR/t (2004) 25 1.9 15 2.6 2.9
Thous. EUR/t (2015) 5.6 3.6 1.8 3.7 4.4
CAGR (thous. EUR/t) (2004 -2015) 7.7% 5.6% 1.7% 3.1% 4.1%
Avg. Thous. EUR/t 3.7 2.8 1.6 3.3 3.8

50 hitp:/lec.europa.eu/economy_finance/publicationsfeconomic_paper/2013/pdflecp484_en.pdf

51 http:/ivoxeu.org/sites/default/files/file/Global%20Trade%20Slowdown_nocover.pdf
52 hitp://madb.europa.eu/madb/statistical_form.htm
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Figure 22 EU top export markets between 2004 and 2015 (in million tonnes) 52

In terms of export , the highest growth in volume between 2004 and 2015 was observed in China (CAGR
of 8.8%). Even though, on average, the most valuable goods were exported to Russi a (3.8 thous. EUR

per tonne), the highest growth in value of goods was observed in China (7.7% CAGR, see) in the period

(see Table 15).

Table 16 EU top import markets between 2004 and 2015 (in million tonnes) >4

. . United .
Year Russia Norway Brazil States Algeria
CAGR (2004 -2015) -0.2% -0.9% -2.2% 3.5% -1.8%
Average (2004 -2015) 411 195 106 82 62
Thous. EUR/t (2004) 0.2 0.3 0.2 25 0.2
Thous. EUR/t (2015) 0.3 0.4 0.3 2.7 0.4
CAGR (thous. EUR/t) (2004 -2015) 4.6% 3.6% 5.6% 0.7% 4.8%
Avg. Thous. EUR/t 0.3 0.4 0.3 3.1 0.3
450
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Figure 23 EU top import markets between 2004 and 2015 (in million tonnes) 5%

53 hitp://madb.europa.eu/madb/stati

stical_form.htm
54 http://madb.europa.eu/madb/statistical_form.htm
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In terms of import , the highest growth in volume between 2004 and 2015 wa s observed in the United
States (CAGR of 3.5% see Table 16). Nevertheless, in terms of total volumes, as of 2015, Russia
confidently remains in the first place with 404 million tonnes  (see Figure 23). However, most of the high
volume imported goods are significantly lower value adding (0.3 -0.4 thous. EUR per tonne between
2004 and 2015) compared to the exported goods, but are being compensated with much higher
volume. Furth ermore, between 2004 and 2015, countries that had imported relatively low value adding
goods (Russia, Norway, Brazil and Algeria), has been steadily growing their imports (CAGR between
3.6% and 5.6%). Even though in terms of import volume to the EU, China ranks only is the sixth place
with 57 million tonnes between 2004 and 2015, these products are high value adding (6.2 thous. EUR

per tonne).
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Figure 24 Top five import and export markets, 2015
Out of the top trade partners, there are four countries (Norway, Russia, Algeria and USA) from which
the EU imports oil and other energy generating minerals (see Figure 24). These cargoes are not relevant

for Rail Baltica, thus are excluded from furth er analysis and considerations.

Trade volumes and transport connections

From the identified trade patterns above, the following trading corridors can be distinguished:

1) North America gEuropean Union (sea)

2) Mercosur g European Union (sea)

3) China/South Asia g European Union (sea, rail)
4) Russia/Central Asia g European Union (rail)

5) Norway gEuropean Union (sea)

United States g European Union
North America is one of the key trade partners of the EU. According to the Eurostat®®, the main

commodities traded between the USand the EU are machinery, transport equipment and chemicals (see

55 http://madb.europa.eu/madb/statistical_form.htm
56 hitp:/lec.europa.eu/eurostat/statistics  -explained/index.php/File:Trade_in_goods_with_the_US, by product_(SITC level 1), EU-
28, 2013.png
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Figure 25). Most of the goods are transported in containerized form with ships or airplanes, which on

average provide acceptable speed, high capacity and potent ial for just -in-time logistics chain.

Compared to other top five export destinations of the EU (see Table 15), the US was the only one were
export volumes shrank between 2004 and 2015 (CAGR of -3.2%). Even though the volume shrank,
added value (thousand EUR per tonne) grew by CAGR of 3.7% in the same period, indicating that the EU
exports to the US switched to higher value adding goods. In contrast, import (see Table 16) volumes

from the US grew at a higher pace than added value - CAGR of 3.5%versus CAGR of 0.7% accordingly.

Machinery and transport equipment

Chemicals and related products, n.e.s.
Miscellaneous manufactured articles
Manufactured goods classified chiefly by material
Mineralfuels, lubricants and related materials
Beverages and tobacco

Food and live animals

Crude materials, inedible, except fuels

Commodities and transactions not classified elsewhere in the
SITC

Animal and vegetable oils, fats and waxes
0 5 10 15 20 25 30 35 40 45 50

mExports ®Imports
Figure 25 US-EU traded commodities, 2013 57
The main connection points in the trade corridor are ports of Rotterdam, Hamburg, Antwerp,
Bremerhaven (EU) and ports of New York, New Jersey (US). From these hubs cargoes are distributed

onto different modes of transport or feeder ships to be carried to their final destinations.

Mercosur g European Union

Mercosur alliance consists of five countries g Argentina, Brazil, Venezuela, Paraguay and Uruguay (see
Figure 26). This region is the sixth largest trading partner for EU. Mercosur's biggest exports to  the EU
are made up of agricultural products (43% of total e xports) and raw materials (28%), while the EU
mostly exports manufactured products, machinery and transport equipment (46% of total exports) and

chemicals (22% of total exports).

Amongst the top five importing countries to  the EU between 2004 and 2015 (see Table 16), Brazil had
the highest drop in volumes (CAGR of-2.2%). However, this was counterbalanced by the strongest

increase in added value (CAGR of 5.6%).

57 http:/fec.europa.eu/eurostat/statistics  -explained/index.php/File:Trade_in_goods_with_the_US, by product_(SITC level 1), EU-
28, 2013.png
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Figure 26 Mercosur alliance
Similar to North America, most commodities are traded in containerized form and are carried with ships
or airplanes. The main connection points for sea freight are ports of Santos, Paranaque, Buenos Aires

(Mercosur) and ports of Rotterdam, Hamburg and Antwerp.

China/South Asia g European Union

China, with its growing economy , is one of the key trading partners for the EU. Both regions actively

trade machinery and transport equipment, manufacturing material s, chemicals and inedible crude

materials (except oil) 5. The majority of goods, historically, have been and still are transported via

vessels (mostly via Suez Canal) or air freight; however,2 } z ¢cz- h~¢j; " ¥vyC ¢voy x¥wooz)
to have a considerable growth potential and transfer some of the cargo flow from sea/air to land (see

Figure 27). Figure 27 provides an illustrationon } ¥- “v~¢ { "z ~|}28 {"¥£ X} ~@mv xva wz
Sik r¥vyC -~0~¥uo x¥-z  O©see-Figye 28). Besides air Ar@ight¥ Whjch is costly and

provides low capacity, there is no other fast transport option for the trade.

Between 2004 and 2015 EU export volumes to China grew at the highest rate (CAGR of 8.6%)
compared to the other top five export destinations (see Table 15). Not only the export volumes grew,
but also the added value of the goods increased at solid rate (CAGR of 3.1%), ind icating advancing trade
relationships with China. In the same period import volumes from China grew at 3.6% CAGR, whilst
added value of goods increased by at a higher rate (CAGR of 5.6%), signalling the increase of higher

added value product imports from C hina.

58 hitp://trade.ec.europa.eu/doclib/docs/2006/september/tradoc_113366.pdf
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The main connection points for sea freight are ports of Rotterdam, Hamburg, Antwerp, Marseille,
Piraeus and ports of Shanghai, Shenzhen, Hong Kong and various others in South and East China Sea.
The main air cargo routes connect Shanghai, Hong Kong, Beijing and other cities in China with London
(Heathrow), Paris (CDG), Frankfurt and Amsterdam in the EU.

Russia/Central Asia g European Union

The main import products from Russia comprises oil products, natural gas and metal s. Vice versa, the
export segments consist of automobiles, machinery and equipment, pharmaceuticals a nd food
products. Transportation is performed via rail, air or sea. Russia has made significant investments in
ports of Ust-Luga, St. Petersburg, Bronka and Primorsk to provide cargo maritime transportation
services to Western Europe. For different liquid and dry bulk cargo types, ports of Riga, Ventspils,

Klaipeda and Kaliningrad are used as well.

Between 2004 and 2015, export import volumes from Russia to the EU were by 17.6 times smaller
than export volumes. However, the volume discrepancies were partly counterbalanced by the EU

exporting more value adding products to Russia (by 11.3 times).

There are several rail routes between Russia and the EU which all face the same obstacle gthe need to
change the 1520 mm gauge rail to/from 1435 mm gauge, used as standard in the most of Europe. This
break of gauge is among the factors that have promoted the existing trade pattern whereby the last leg
uses sea transport, i.e., freight is delivered by 1520 mm network to a Baltic Sea or Black sea port and

then shipped to the largest ports of Western Europe (Rotterdam, Antwerp, Hamburg etc.) .

Norway g European Union

Norway is one of the richest countries by GDP per capita and a large trading partner of the EU. Norway
is a significant exporter of natural gas, oil and oil prod ucts, metals, ferro -alloys and fishery products.
For example, Norway is the EU's main source of natural gas and primary aluminium. The EU export to
Norway mostly comprises of machinery and equipment, manufacturing sub -products and chemicals.
Norway has multiple seaports for feeder trade from the largest Wester n Europe ports (Hamburg,

Antwerp, and Rotterdam). There is also a land connection route between Sweden and Denmark.

Even though Norway being a relatively small country in terms of population , it was the second highest
exporter to the EU in terms of volume (falling just behind Russia) with an average of 195 million tonnes
between 2004 and 2015.

5.3.2 Regional trade from the perspective of Rail Baltica

Key messages:

3 Regionally, the key trading partners of the Baltic States and Finland (in the 1435 mm system)
can be clustered into two axis g along the North Sea-Baltic corridor (encompassing Germany,
Belgium, Netherlands and further to UK) and Baltic -Adriatic corridor (encompassing Central and
Eastern Europe countries route to Adriatic Sea)

3 Short sea shipping and trucks will remain the main competitor s of Rail Baltica for the identified
axis, respectively

3 Even with current break -of-gauge restriction there are combinations of O/D pairs and shipment

% EY material based on public statistics data, 2015
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parameters for wh ich rail can be cheaper than road transport. However, the competitiveness of
Rail Baltica is limited by the greater flexibility of the competing modes

3 Several case studies indicate the feasibility of certain industries and supply/logistics chains to
be developed with the help of rail as well as the impact of intermodal hubs on attracting traffic

EU level trade dynamics and trends
Figure 29 and Figure 30 shows the geographical locations of the Europe's largest logistics regions a nd

illustrates their importance 6.

B High density core market

Established market in expansion phase
Developing market Qe Joows Lang Lasate GmoM

Figure 29 European logistics regions 62
According to the view of DB Mobility logistics 3, Rail Baltica corridor corresponds to the logistics region
expected to be still under development, which is complemented by the view of Colliers International (see
Figure 30).

8lvVisions of the future: transportation and logistics 2030, DB Mobility logistics, 2014
52 Visions of the future: transportation and logistics 2030, DB M  obility logistics, 2014
8 Visions of the future: transportation and logistics 2030, DB Mobility logistics, 2014
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Figure 30 Europe's logistics hubs in 2020 54

According to the survey conducted by JLL in 2014 , in which the respondents comprised of more than
60 corporations that are major users of logistics and industrial real estate across Europe, countries that

are expected to emerge or develop further over the next 5 years are Rus sia, Turkey and Poland.
Additionally, according to the survey, the most important factors for freight carriers  are transport costs,

proximity to motorway network, property costs and access to customers .

Currently, Germany, due to its central location,is Z« " ¥! zCO £¥©2 ~f£! ¥ " ayp2a (¥| ~02 ~xC
across all modes of transport is expected to increase by some 25% in the period from 2012 to 2030.
Transit by road will increase faster than by rail. Fgure 31 shows this development in freight transport

for Germany.
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Figure 31 Forecast of volume sold in freight transportation - Germany up to the year 2050 56
In summary, traffic is expected to increase in the years ahead, and therefore create major challenges,
especially for road transportation, but also for rail. The share of international traffic, particularly transit

traffic, is expected to increase further in the coming years. The most important factors considered in

4 European Industrial Logistics: A long -term view, Colliers international, 2012
5 Qccupier survey on European logistics and industrial trends, J LL, 2014
5 Visions of the future: transportation and logistics 2030, DB Mobility logistics, 2014
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this forecast are the general growth in transport ation levels, especially in freight, and the close
correlation with economic growth. Furthermore , the importance of cross -border cooperation between
logistics service providers is also reinforcing this trend. Although road w ill remain the most important
mode of freight transportation in the future, there are also trends that will support rail transportation

and cause the share of cross-border international traffic to increase.
According to DHL, the four major global trends a re®’:

Continued global trade growth, but shift in pattern
Growth in long -haul trade and transport slowing down.
Importance of emerging markets still increasing.
Acceleration of e -commerce and more demand for last -mile solutions :
b¥“ "z ¢{ ~oz gnddréctshipping alsiimBE2B.
Multi-channel delivery for B2C.
Accelerating impact of process technology and automation
Automation drives efficiencies.
Importance of data leads to new ways of running businesses.
Increasing demands for responsible busin ess:
Increasing importance o f social and ethical behavior.
Growing need for greener solutions.
In addition, the challenges resulting from globalization and the growth of freight transportation can be
summarized below:
Congestion of infrastructure reducing quality of transportation .
Merging of individual logistics regions .
Transportation corridors with mismatched transport flows 8.
In the context of the region and Rail Baltica axis and corresponding geographic positioning within the
pan-European trade flow s, the following key transport (transit) corridors are assessed to have potential
impact on Rail Baltica; Euro-Asia trade by sea (either in the form of short sea shipping to/from Northern
Sea ports or using Adriatic corridor via Adriatic Sea ports or the p otential Arctic sea route) and Euro -
Asia Land bridge (especially the direct trade links between Scandinavia/Finland with Central Asia and
China).

Trade and transport network in the  Rail Baltica region
For the purpose of this study and according to the scop e of work, the region is defined as the direct

catchment area of Rail Baltica, thus includes Finland, Estonia, Latvia, Lithuania, and Poland.

The Rail Baltica region is considered as a medium densely populated area. Working age population
varies significantly between counties g from <57.5% in Finland, 57.5 -59% in the Baltics to >62% in

Poland (see Figure 32)%°,

57 http:/mww.dpdhl.com/content/dam/dpdhl/Investoren/Veranstaltungen/Investorenkonferenzen/2014/DPDHL_DZ_Bank_Roadsh
ow_Frankfurt_2014 -08-06.pdf

%8 Visions of the future: transportation and logistics 2030, DB Mobility logistics, 2014

59 hitp:/lec.europa.eu/eurostat/statistics  -explained/index.php/Population_statistics_at_regional_level#Population_density
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Inequality also can be observed among the economic outputs per country, since GDP per capita in
Finland varies between 90 -100% of the EU average while for Latvia and the largest parts of Poland the
indicator is below 75% from the EU average’. As explained in the methodology section before, apart
from the specific development factors considered, the demand for  Rail Baltica services will directly rely
on purchasing power of the region. However, the countries in the region are also expected to outgrow

the EU average GDP growth rate (1.93% in comparison to 1.66% between 2020 and 2055, according to

public macroeconomic outlooks) in dicating potential for strong transportation demand growth.
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sqkm
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50-100 [ 130-260
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19 [ 24
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)| 0 @ Capials ard cties
7 1 million and over
o Capials under 1 mition

Figure 32 Population density, Europe 7*
Table 17 summarizes Baltic States trade (in million tonnes per annum) with the key Rail Baltica
catchment areas. As of 2015, the top trading partners were 1520 mm connection countries (35.9% of
total), WCA IV (14.0% of total) and Benelux & UK (13.2%). Between 2015 and 3035 the trade is
forecasted to accelerate on the fastest pace with China ( from 1.4% to 4.6%), Finland (from 7.5% to
12.4%) and Poland (from 9.9% to 12.6%).

Table 17 Baltic States trade dynamics (in million tonnes) 73

2004 2015 2025 2035
Export | Import % Export | Import % Export | Import % Export | Import %
Poland 15 1.2 4.3% 4.8 3.1 9.9% 8.8 6.9 | 12.1% 11.4 8.1 | 12.6%
Germany 2.6 1.4 6.3% 4.0 15 7.0% 6.4 3.1 7.4% 7.0 3.7 6.9%
Benelux & UK 5.6 0.9 | 10.4% 8.0 24 | 13.2% 9.4 3.9 | 10.2% 10.1 4.4 9.4%
WCA | 0.7 0.7 2.3% 1.7 1.0 3.3% 2.4 2.0 3.4% 2.7 2.5 3.3%
WCAII 3.6 0.4 6.4% 3.0 0.8 4.8% 3.3 1.8 4.0% 3.5 2.2 3.7%
WCA Il 0.6 0.3 1.4% 2.0 0.3 2.9% 2.8 0.8 2.8% 3.5 1.0 2.9%
WCA IV 9.3 1.7 | 17.5% 7.7 3.5 | 14.0% 12.3 6.3 | 14.4% 13.5 74 | 13.6%
Finland 2.8 1.4 6.7% 2.9 3.1 7.5% 5.0 8.7 | 10.5% 5.7 135 | 12.4%
China 0.0 0.2 0.3% 0.7 0.4 1.4% 3.2 1.5 3.6% 5.1 1.9 4.6%
1520 mm 2.3 255 | 44.4% 4.9 23.6 | 35.9% 8.7 32.2 | 31.6% 10.1 36.7 | 30.4%
Total 29.0 33.7 - 39.6 39.8 - 62.2 67.1 - 72.7 81.5 -

0 hitp:/lec.europa.eu/eurostat/statistics  -explained/index.php/GD P_at_regional_level
" https:/feconstudentlog.files.wordpress.com/2011/11/europepopl.jpg

72 Wider catchment area IV (WCA V) g Scandinavia: Denmark, Norway and Sweden.
3 Eurostat and EY forecasts
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Table 18 O« £ £v " ~°z © [ ~(m tnillienytoGres peramnyra) with the key Rail Baltica catchment

areas. As of 2015, the top trading partners were 1520 mm connection countries (38.5% of total), WCA

"Nk =FMCN: ¥{ 2¥ay¢ -~2} h-zyzo vVvXX¥«no?2 ~o|andBéneluxl&E: ¥{ | X\
UK (14.5%).
Table18[ ~a¢voyCO ¥-z " vee a8 " vyz®y ovE~Xx©®© =~a £~¢¢~¥an 2¥oonz©>
2004 2015
Export Import Share of total trade, % Export Import Share of total trade, %
Poland 0.5 1.9 2.6% 0.9 0.6 2.1%
Germany 5.3 2.4 8.6% 0.5 0.3 1.0%
Benelux & UK 6.9 4.0 12.2% 7.6 3.9 14.5%
WCA I* 1.4 0.6 2.2% 13 0.6 2.6%
WCA [I** 3.4 1.4 5.4% 1.9 1.4 4.7%
WCA []]*** 0.9 0.2 1.3% 1.0 0.3 1.9%
WCA [V**** 7.0 10.8 19.8% 5.9 9.2 18.9%
Baltic States 14 2.8 4.7% 3.1 29 8.4%
China 0.8 0.2 1.1% 2.0 0.4 3.4%
1520 mm 2.2 35.8 42.1% 1.8 25.5 38.5%
Total 29.8 60.2 - 26.0 45.0 -

* Austria, Croatia, Czech Republic, Italy, Slovakia, and Slovenia

** France, Portugal, Spain, and Switzerland

*** Bulgaria, Greece, Hungary, Moldova, Romania, Serbia and Turkey

**+% - Denmark, Norway and Sweden

Overview of the trade dynamics in the last decade (in million tonnes), outlook for next two decades and
the respective growth rates are presented from Figure 33 to Figure 39 (for historic al figures, data has
been obtained from Eurostat, forecasts are based on EY estimations (see chapter 4 for forecasting
methodology description). Furthermore, Table 19 to Table 24 illustrates Baltic States and their

respective catchment areas key traded and forecasted trade product groups (data source is Eurostat).

Figure33Wv ¢2 ~x havaz@© voy [~o¢voyCO a8 vyz =-~o £~¢C¢~¥an
Whilst Baltic States export to Finland between 2004 and 2015 was stable (3% growth), import

experienced a significant uplift, growing by more than 2 times. Between 2015 and 2035 export to

74 Eurostat and EY forecasts
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Finland is expected to accelerate by growing by almost 2 times. However, import from Finland is
expected to accelerate even more between 2015 and 2035 by increasing by approximately 4.5 times.
VO v ~“zO@«t2A [ ~o¢ \enBaliccStates is/fyrecastadvtatincrease frord minus 1.4 million

tonnes in 2004 to 7.8 million tonnes in 2035.

Table19  z~ Wve¢a~x havaz© vaoy [~o¢voyCO 2" vyz | "¥y«x? | ¥«!l© wz?-z
EXPORT FROM BALTIC STATESTO FINLAND IMPORT TO BALTIC STATESFROM FINLAND
Top product groups Share, % | Top product groups Share, %
Wood and articles of wood 61.20% | Mineral products 58.50%
Mineral products 18.90% | Base metals and articles of base metal 10.30%
Base metals and articles of base metal 5.90% | Pulp of wood or of other fibrous cellulosic material 7.60%
Fastest growing product groups CAGR, %| Fastest growing product groups CAGR, %
Plastics and articles thereof 20.40% | Wood and articles of wood 19.70%
Vegetable products 19.10% | Mineral products 12.90%
Articles of stone, glass and glassware 16.20% | Vegetable products 8.80%

Key observations:
Top product groups traded between Baltic States and Finland are fairly similar - mineral and

metal products. Besides that, approxima tely 60% of Baltic States exports are relatively low value
adding wood products and some 8% of imports from Finland are higher value adding pulp of
wood products.

In contrast to the top export products, amongst the fastest growing ones, there are more valu e

adding groups as plastics and vegetable products.
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Figure3d Wv ¢ 2 ~x hayvaz@© voy [~o¢vayCginmilionjoanes) ~2} e¥¢v
Between 2004 and 2015 the Baltic States import and export to Poland has increased by approximately
3 times, whilst between 2015 and 2035, it is expected to experience a grad ual slowdown. Nonetheless,
whilst in 2004 Baltic States had a positive trade balance over Poland of approximately 0.3 million

tonnes, the surplus is forecasted to increase to approximately 3.3 million tonnes by 2035.

Between 2004 and 2015 the Baltic States export to Germany increased by 57%, whilst import
experienced only a slight uplift of 8%. Between 2015 and 2035 export and import is expected to
increase by approximately times. As a result , in 2004 the Baltic States had a 1.2 million tonnes positive

trade balance over Germany, it is forecasted to increase to 3.3 million tonnes by 2035.

Wza-zzo GEEI voey GEFJ [~o¢veyCO z®! ¥"2a 2y e¥¢voy V(E£¥OQ

than 3 times. Whilst between 2015 and 2025 the export is expected to continu e its rapid growth by
increasing by more than 2 times, between 2025 and 2035 it is expected to experience a gradual
slowdown (24% increase). Between 2015 and 2025 import from Poland is expected to partly rebound by
increasing more than 2 times. Nevertheles s, the growth is expected to experience a significant
©OC¥-y¥-o wz?2@-zza GEGJ vay GEHJ =H: ~ox" zv©z>C "o

14£~¢¢~¥o 2¥oozOC | ¥-z-z"A w  GEFJ 2}z ©-~2«va~-¥o }vy

was already by 0.3 million tonnes, and it is forecasted to increase to1.2 million tonnes by 2035.
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trade balance over Germany still remained 1.9 million tonnes as of 2015.

Table 20 Key Baltic States trade product groups with Poland and Germany between 2004 and 2015

M: C

Vyz =wz:

C¥pvz2a3}lz¢z0OO©

POLAND

EXPORT FROM BALTIC SATES IMPORT TO BALTIC STATES
Top product groups Share, % | Top product groups Share, %
Mineral products 49.50% | Mineral products 29.60%
Wood and articles of wood 18.40% | Articles of stone, glass and glassware 12.80%
Base metals and articles of base metal 7.70% | Prepared foodstuffs, beverages, tobacco 10.70%
Fastest growing product groups CAGR, % | Fastest growing product groups CAGR, %
Live animals; animal products 40.70% | Mineral products 21.20%
Vegetable products 30.80% | Prepared foodstuffs, beve rages, tobacco 17.60%
Articles of stone, glass and glassware 27.40% | Live animals; animal products 16.20%
GERMANY

EXPORT FROM BALTIC STATES IMPORT TO BALTIC STATES
Top product groups Share, % | Top product groups Share, %
Mineral products 38.20% | Mineral products 22.40%
Wood and articles of wood 29.00% | Vehicles, aircraft, vessels and equipment 15.30%
Vegetable products 10.40% | Base metals and articles of base metal 11.30%
Fastest growing product groups CAGR, % | Fastest growing product groups CACR, %
Vegetable products 22.50% | Mineral products 12.50%
Plastics and articles thereof 15.10% | Plastics and articles thereof 7.60%
Wood and articles of wood 10.10% | Live animals; animal products 6.20%

Key observations:

Top export groups to both of the cou ntries were more mineral and wood related products, whilst

import consisted of mineral and also processed manufactured goods.

In Germany, part of the fastest growing export and import product groups (vegetable and

mineral products), are also amongst the t op product groups. Accordingly, this should potentially

ensure that these products remain amongst the top groups also in the future.
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Whilst the Baltic States export to Benelux and UK grew by 44% between 2004 and 2015, import
increased by 37%. Furthermore, between 2015 and 2035 export is expected to grow by approximately
20%. In the same period the import is expected to almost double. Even though the Baltic States nominal
trade balance over Benelux and UK is forecasted to increase from 4.7 million tonnes in 2004 to 5.7

million tonnes in 2035, the ratio of it is forecasted to decrease from 6.2 to 2.3 in the same period.

Whilst the Baltic States export to WCA | grew by approximately 2.5 times between 20 04 and 2015,
import increased by 159%, however from significantly lower nominal base. Between 2015 and 2035

export and import is expected to grow by approximately 60% and 160% respectively.

VO {¥" E£v3« 7z zZX¥o¥£~7zOA [ ~&¢vayCRol hadsremgired faidystpadyWz o0z ¢ « ® v
between 2004 and 2015. Export to Benelux decreased by 4%, while import grew by 10%. Similarly,
between 2015 and 2035 export to WCA | decreased by 12%, while import grew by 6%.
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Table 21 Key Baltic States trade product groups with Benelux & UK and with WCA | between 2004 and 2015

BENELUX & UK

EXPORT FROM BALTIC STATES

IMPORT TO BALTIC STATES

Share, Share,
Top product groups % Top product groups %
Mineral products 59.50% | Mineral products 36.60%
Wood and articles of wood 24.90% | Vegetable products 19.10%
Vegetable products 5.40% | Prepared foodstuffs, beverages, tobacco 11.80%
CAGR, CAGR,
Fastest growing product groups % Fastest growing product groups %
Vegetable products 34.50% | Mineral products 22.00%
Plastics and articles thereof 17.00% | Vegetable products 16.10%
Pulp of wood or of other fibrous cellulosic Pulp of wood or of other fibrous cellulosic
material 19.20% | material 12.20%
WCA |
EXPORT FROM BALTIC STATES IMPORT TO BALTIC STATES
Share, Share,
Top product groups % Top product groups %
Mineral products 45.80% | Vegetable products 17.10%
Wood and articles of wood 25.10% | Base metals and articles of base metal 14.50%
Prepared foodstuffs; beverages , tobacco
Live animals; animal products 4.50% | substitutes 12.90%
CAGR, CAGR,
Fastest growing product groups % Fastest growing product groups %
Prepared foodstuffs; beverages, tobacco
Plastics and articles thereof 30.70% | substitutes 18.60%
Miscellaneous manufactured articles 21.80% | Mineral products 12.00%
Pulp of wood or of other fibrous cellulosic Pulp of wood or of other fibrous cellulosic
material 19.70% | material 10.70%

Key observations:

Whilst the Baltic States top export groups are heavily dominated by mineral and wood produc ts,

in return a large portion of imports from both of the regions consist of food products.

Plastic, mineral and food related products were amongst the fastest growing trading groups for

both of the regions. Even though mineral products are already amongs t the top import groups

from both regions, they are also amongst the fastest growing groups, indicating that their total

share could increase even more.
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Figure 36 Baltic Statesand [ ~ & ¢ v a y C© WEA lvapdzWCA HIir} million tonnes)

Whist the Baltic States export to WCA 1l has remained and is expected to remain relatively stable
between 2004 and 2035 (decrease from 3.6 million tonnes to 3.5 million tonnes), import is expected to
reach 2.2 million tonnes by 2035 (an increase by almost 6 times from 0.4 million tonnes in 2004). As a
result, the Baltic States trade surplus vis-¥avis WCA Il is forecasted to shrink from 3.2 million tonnes in
2004 to 1.3 million tonnes in 2035.

The Baltic States export to WCA IIl grew by more than 3 times between 2004 and 2015. However,
import remained relatively stable in the same period (growth of 15%). Between 2015 and 2035 export
to WCA Il is expected to increase by 75%, with import expected to increase by 3 times. As a result the
Baltic States trade surplus vis-%zvis over WCA Il is forecasted to grow from 0.3 million tonnes in 2004

to 2.5 million tonnes in 2035.
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respectively.

Table 22 Key Baltic States trade product groups with WCA Il and with WCA 11l between 2004 and 2015

WCA I
EXPORT FROM BALTIC STATES IMPORT TO BALTIC STATES
Share, Share,
Top product groups % Top product groups %
Mineral products 60.10% | Vegetable products 20.20%
Prepared foodstuffs; beverages, tobacco
Vegetable products 12.10% | substitutes 17.40%
Wood and articles of wood 10.10% | Mineral products 16.30%
CAGR, CAGR,
Fastest growing product groups % Faste st growing product groups %
Miscellaneous manufactured articles 30.70% | Vegetable products 15.50%
Prepared foodstuffs; beverages, tobacco
Plastics and articles thereof 22.60% | substitutes 12.90%
Pulp of wood or of other fibrous cellulosic Pulp of wood or of other fibrous cellulosic
material 21.00% | material 11.90%
WCA 1l
EXPORT FROM BALTIC STATES IMPORT TO BALTIC STATES
Share, Share,
Top product groups % Top product groups %
Prepared foodstuffs; bever ages. tobacco
Base metals and articles of base metal 52.90% | substitutes 21.40%
Mineral products 24.70% | Vegetable products 18.70%
Vegetable products 7.80% | Base metals and articles of base metal 17.00%
CAGR, CAGR,
Fastest growing product groups % Fastest growing product groups %
Vegetable products 43.10% | Wood and articles of wood 14.40%
Pulp of wood or of other fibrous cellulosic
Articles of stone, glass and glassware 28.40% | material 9.40%
Base metals and articles of base metal 23.10% | Machinery and mechanical appliances 9.00%

Key observations:
Similarly, as trade with Benelux & UK and with WCA |, Baltic States top export groups are heavily

dominated by solid material products g minerals and metals. However, import volumes, to a
large extent consist of food and related products.

Whilst fastest growing export groups to WCA 1l are not amongst the top groups, it is quite
opposite with export to WCA Ill where two of the fastest growing product groups are also
amongst the top groups, indicating growing importance of the top product groups. S imilar

pattern can be observed with import flows.
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Whilst between 2004 and 2015 The Baltic States experienced a drop in export to WCA 1V, between
2015 and 2035 export levels are expected to almost d ouble. As a result, the Baltic States trade balance
over WCA 1V is forecasted to shrink from 7.6 million tonnes in 2004 to 5.9 million tonnes in 2035, and

ratio of it to decrease from 5.5 to 1.8 in the same period.

Historically, between 2004 and 2015 Finla sy CO© 2 "vyz -~2} | XV "~k }aesortyzx zv©Ozy
and import).

Table 23 Key Baltic States and WCA 1V trade product groups between 2004 and 2015

EXPORT FROM BALTIC STATES IMPORT TO BALTIC STATES
Share, Share,
Top product groups % Top product groups %
Wood and articles of wood 53.50% | Mineral products 70.70%
Prepared foodstuffs, beverages,
Mineral products 14.40% | tobacco 5.20%
Vegetable products 10.60% | Base metals and articles of base metal 4.10%
CAGR, CAGR,
Fastest growing product groups % Fastest growing product groups %
Pulp of wood or of other fibrous cellulosic
material 30.20% | Mineral products 33.50%
Prepared foodstuffs, beverages, tobacco 19.60% | Wood and articles of wood 26.60%
Articles of stone, glass a nd glassware 17.50% | Articles of stone, glass and glassware 15.10%

Key observations:
None of the fastest growing export product groups are amongst the top groups. Therefore,

there could potentially be a change in shares of trade in relatively near future  (for the second
and third most important categories, as the top type of product has dominant share).
In terms of import, not only it is heavily dominated by mineral products, mineral products also

enjoyed the fastest growth pace in the periods.
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The Baltic States trade volume with China considerably increased (from the very low base) between
2004 and 2015, and is expected to remain at high growth rates between 2015  and 2035. Export with
1520 mm connection countries had more than doubled between 2004 and 2015, and is expected to
further double between 2015 and 2035. However, import from 1520 mm connection countries
experienced a slight drop between 2004 and 2015. Nev ertheless, it is expected to pick up between
2015 and 2035 growing by approximately 50%.

[~o¢voyCO 2"vyz -~2} X}~ov wz?2-zzaw GEEI voy GEFJ z®|z" ~
157%, import growth of 61%), however from a low nominal base. Both export and import with 1520 mm

countries plummeted between 2004 and 2015 with decrease of 17% and 29% respectively.

Table 24 Key Baltic States trade product groups with China and with 1520 mm gauge connection countries
between 2004 and 2015

CHINA
EXPORT FROM BALTIC STATES IMPORT TO BALTIC STATES
Share, Share,
Top product groups % Top product groups %
Wood and articles of wood 53.90% | Base metals and articles of base metal 20.80%
Mineral products 25.30% | Articles of stone, glass a nd glassware 16.40%
Base metals and articles of base metal 6.60% | Machinery and mechanical appliances 14.50%
CAGR, CAGR,
Fastest growing product groups % Fastest growing product groups %
Pulp of wood or of other fibrous cellulosic
material 76.80% | Plastics and articles thereof 15.70%
Wood and articles of wood 51.10% | Base metals and articles of base metal 13.20%
Miscellaneous manufactured articles 36.30% | Miscellaneous manufactured articles 9.60%
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1520 mm GAUGE RAILWAY REGION

EXPORT FROM BALTIC SATES IMPORT TO BALTIC STATES
Share, Share,
Top product groups % Top product groups %
Mineral products 38.40% | Mineral products 81.00%
Vegetable products 12.70% | Wood and articles of wood 8.90%
Prepared foodstuffs, beverages, tobacco 9.40% | Base metals and articles of base metal 5.10%
CAGR, CAGR,
Fastest growing product groups % Fastest growing product groups %
Miscellaneous manufactured articles 24.40% | Animal or vegetable fats and oils 26.30%
Mineral products 16.90% | Vegetable products 11.10%
Prepared foodstuffs; beverages,
Plastics and articles thereof 15.40% | tobacco 6.40%

Key observations:
Top trade product groups with both of the regions were dominated with relatively heavier and

less value adding product groups.
Fastest growing export produ ct structure to both regions are fairly similar to the top product
group structure, accordingly, potentially less value adding. In terms of the fastest growing
import groups from both region, only one group is amongst the top product groups, signalling
about the increase of potentially higher value adding product groups.
The export structure for the region mostly consists of raw materials, agricultural goods, metal sub -
products, food products, chemicals and packaged pharmaceuticals, paper (mostly Finland) a nd vehicle
parts and furniture (mostly Poland). The region imports are mostly agricultural products, refined

petroleum, computers, food products and basic metals and raw materials.

180.0 170.2 171.3
160.0
140.0
120.0
100.0
80.0
60.0 51.6 484

40.0 513 234

20.0 11.1 12.2 10.1 12.3

Finland Estonia Latvia Lithuania Poland

Export Import

Figure 39 Importlexport balance for regionC @untries (bln EUR)"®

s Country data retrieved from http ://atlas.media.mit.edu/en/
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Current freight transport modes in the  region

Most of the trade for all five countries in the region currently is organized via short sea maritime routes
and road transport (see Figure 40). Due to the geograp hical restrictions (limited draft through Danish
straits) and lack of demand, large container vessels rarely call in Lithuanian, Latvian, Estonian or
Finnish ports, even though ports tend to have the necessary technological capabilities. PANAMAX and
SUEZMAX container ships usually stop at Northern Europe an ports or Poland and feed the East Baltic
Sea ports by feeder short sea ships. Cargo structure shipped by the region countries with super -size
ships currently consists mostly of cargoes that are not the ta rget market for Rail Baltica gdry and liquid
bulk.

Feeding by

trucks

Rotterdam Kiel
Hamburg Travemunde
Antwerp Rostock

Figure 40 Import/export paths for the region

Trucks usually carry out inter -Europe trade or service the locations that are more distant from the Baltic

Sea and North Sea ports, often utilizing ferries for a part of their journey (see Figure 41).

8 hitp://www.europarl.europa.eu/RegData/etudes/STUD/2015/540350/IPOL_STU(2015)540350_EN.pdf
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DISTRIBUTION HUBS

© Key Land Transport Logistics Hubs
in Europe

Existing land transport connections
with Continental Europe

Potentional land transport
connections with Continental Europe

Figure 41 Main trade links and key hubs between Finland and Baltic States and Continental Europe
Based on the assessment of cargo flows and case studies (see further in the text), the land transport
corridors of Finland/Baltic States with Continental Europe presented in  Figure 41 have been assessed to

be the most relevant for Rail Baltica (shifting freight from trucks to rail).

Cargo transit to and from CIS countries is organized either by trucks, or by rail, depending on cargo

type (bulk is transported almost exclusively by rail, general cargo gby trucks).

Current shipping routes and ports in the region and their development perspectives
There are 15 average to high activity seaports in the East Baltic Seareg ~ ¥ @ =~ o x ¢ « Balti€Seay « ©©~ v C©
ports and Rail Baltica region). The Table 25 summarizes the main technical characteristics and cargo

structure of each port.

Table 25 The main characteristics of seaports in the East Baltic Sea region 77

Rk Sl l585007 Liqui
Wh. (m2) | storage | Container =O=0L Ha Dry bulk
d bulk
(m) (m2) Conwv.
10.2
| z z z Zz Zz
6
15 548 00 3 berths 6+ (1) berth Various 4-5
Gdansk 653 10 399 106 300 0 berths S 35.9
‘ 6.4-
9.5-  5-10.2m;
9.2-16.5m 6.4-9.4m 15m 15 m coal 9;1
‘ 11 000 z z z z z
i 492. 1 18.2 2z
Gdynia 92.6 Y 3 230 000 AUDLY 5 berths 3+ (1) berths . - 3 quays 8
berths 0 quays @ quay

7 Riga Port Development Program 2009 -2018; Table is illustrative and may not present exactly precise current measurement
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m m 135m
160 628
£1P
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. 13- £0 23 v. 78030 7 berths
ALl 415 19216 5 563000t 0 z 1300 m ? ? 85 =2
‘ dry;
45 500 8.5-9.4 m
£1 "z
Z Z Z Z
1 berth, 320
SEARM 140 NA 16 N.A 2 berths m Coal
13.5m 10m
4.5
U ss[I Tanks : Buoy 20 e, ) N/A Z (2007
cbm )
Helsinki z z z z
. 11/15
(\OLEEETOM 150 11 2 berths berths 11.4
(2 x 750 m)
120 00 B
Liepaja §ey(V] 1 600 12 20 000 0 Z Z z = (2014
)
2640 11012 17|.0 000;
iquid
. 190 00
Ventspils 15 cargo z z z z 226 @z
(2.20 : (overall 0
o0f 1500 00
ree) ) omd
Mine/&{@m Tanks . 2035 | 17.5 z 59.6
Petersbur RPTE IR T z z z 515 2
z z z z z
__ . 1+8 21+2 15.8
OCILUCICR o)  Approx o SeaPort  2+2berths oM perh berths; (2007
d .7 000 yPort 8m
‘ )
7.5- 1 +2200m
(dry bulk) 8m 94m quay
Riga 1962 13 818 1145 z z z z 37.1 z
z = Commodity Group is handled at respective port
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There are only few comparable new ports in the area. Most of the main ports remain in their historical

locations, as there have been no significant changes in the general commodity flows.
There are two general shipping routes from the region (see Figure 42):

1) Cargo feeding to larger Northern Europe ports (for the purposes of the analysis defined as the
largest ports in the Norther Sea and South Baltic Sea g Gdansk, Hamburg, Rotterdam or
similar).

2) Direct transcontinental shipment.

Finland™

Germany

Figure 42 Vessel traffic intensity in the region , 2016 (marinetraf fic.com)

For the purpose of the analysis, only the key ports relevant to the region are reviewed (see Figure 43) g
Rotterdam, Amsterdam (The Netherlands), Hamburg and Bremen (both Germany), Antwerp (Belgium).
Irrespective of the f uture potential development perspectives, Northern Europe ports have several
geographical advantages over Southern ports (for the purposes of the analysis defined as the largest
l'¥y"a© ~m 2}z bzy~2z""veozva hzv> -@3w™ati@Comasitcnh Yfor £
European import/export cargoes.
However, the key ports of Northern Europe still have identified the perspective fields for further
development:

1) IT infrastructure modernisation to improve cargo flow management;

2) Reducing carbon footprin t to increase sustainability 78;

3) Productivity increase for existing terminals to fully utilise potential;

4) Upgrading of hinterland connections.
The main competitors for Rail Baltica for trade with Northern Europe seaports are short sea shipping
lines. In 2014 , short sea shipping from/to the direct Rail Baltica catchment area (DCA I&ll, mostly to the

large Northern Europe ports) accounted for total of 3 998 thous. TEUs®.

8 hitp://www.shi p-technology.com/features/featurehow -and-why-have-northern -european-ports -surpassed-their -southern -
counterparts -4944128/

® hitp:/lec.europa.eu/eurostat/statistics  -explained/index.php/File:SSS_of containers_by_reporting_country, 2005 -

2014 _(volume_of_contain ers_in_1000_TEUs).PNG
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Figure 43 North Sea gBaltic corridor

Rail Baltica has a potential to be competitor to short sea shipping lines with the following advantages:

1) Speed a freight transport between Riga and Northern Europe ports would take less than two
days while the same shipping route takes up to four days;

2) Scheduling afreight train schedule is more elastic and can be arranged with greater frequency
than short-sea feeder ship schedule, e.g., freight train schedule can be aligned with ferry
schedule between Tallinn and Helsinki;

3) Reliability g with limited stops and high resilience to unfavourable weather conditions, supply
chains via rail can be organized on just -in-time basis;

4) Full loads gthe region has several key stopping points (hubs) where full load can be obtained,
thus limiting empty kilometres.

With continuous increase of carg o volumes in Northern Europe ports, Rail Baltica might overtake some
of the cargo currently transported via short sea shipping routes by feeder ships. This could occur if

short sea shipping becomes more expensive than rail due to additional environmental r estrictions
implemented in the future in the Baltic Sea region . Detailed assessment of the competitive position is

presented in the next chapter.

Competitive pos ition of rail transport in the R egion
For the purposes of this study, this section examines th e competitive positions of Rail Baltica, existing
railway network, road, sea and air freight transport. The competitive position examination is conducted
through the estimation of time and costs of transporting cargo by different transport modes to the
major trade regions (reflective of the DCAs and WCASs) examined within the context of this study. The
cargo transportation connections were considered for the following major trade regions:

Baltic States gFinland.

Baltic States gintra trade .

80 hitp:/lec.europa.eu/environment/airftransport/pdf/sss_report.pdf
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Baltic States gPoland.

Baltic States g Germany.

Baltic States gBenelux.

Baltic States g Adriatic cluster .

Baltic States glLargest CIS countries (that have 1520 mm railways gauge) .

Baltic States g China.
The estimation of time and costs are based on responses from transp ort services providers and
associated organizations. The key assumptions 8 for the assessment of price and time estimations
consisted of:

Cargo transportation by different transport modes was considered only for direct transport by

transport mode (not consi dering the intermodal possibilities).

Cargo origin/destination (O/D) pairs was considered only for the key Rail Baltica stop cities g

Kaunas, Riga, Tallinn, and including Helsinki where applicable.

Cargo O/D pair destination were selected, where possible, which can accommodate direct cargo

transportation by all of the transport modes.

Transportation of general cargo for a single journey, transported in a dry 40 foot container,

weighing 15 tonnes (or their equivalents).

Price is based on the averages of the provided estimations for O/D pairs of the key cities of

major trade regions defined above, and calculated on a km/EUR basis.

Time is based on the averages of the provided estimations for O/D pairs of the key cities of

major trade regions defined above, an d calculated on a day basis and does not consider

externalities such as transit times or scheduling.

[~o¢voyCO "¥vy 2" vyz ~0© VOO«Ez3jRode¥trawport.©} ~! ' zy ¥-z"

Disclaimer
The price and time estimates provided are indicative only , i.e. they do not represent permanent
combination of the best prices or fastest travel durations as these are subject to numerous variables

The analysis of the comparability of different transport modes surrounding the Baltics States and major
trade regions, provided an important distinction of the position of Finland. Given the geographical
position of Finland, sea transport is the dominant form of cargo transportation with the EU. Road and
railway transport requires ferry (or container feeder) servi ces between Helsinki and other ports & to
continue their transportation journeys. In the absence of any form of tunnels or bridges, land transport,

in particular railways are not very competitive.

On the other hand, sea competitiveness position is no long er so significant when considering trade with
Russia g Asia regions, whereby existing railway connections provide a very viable alternative so sea,

which requires to sail significantly more distance to reach destinations.

Bl« 2} z" VOO«E!a~¥o© v’z | " z©zmadzy ~o ©zxa~¥n FECF é6XWV vOO«E!a~¥ooC
82 |n these analysis it was assumed that freight from Finland would be carried over by sea to Port  of Tallinn
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Figure 44 depicts the price (as measured by EUR / km) and time (as measured in days) estimations of

direct cargo transport by different transport modes from the Baltic States to the selected major trade

regions.
Baltic States €/km day = €/km day €/km day | €/km day €/km day  €/km day | €/km day | €/km day
RB 0.75 1d.
Existing rail™ - -* 0,97 5d. 070 64 | 07364 0.9 6d. 091 3d | 044 154
Road 107 1d. 0.72 1d. 0.80 14d. 108 24 | 09 3d 106 3d. 082 3d | 042 154
Sea 047 24. - 050 2d. 050 2d. 050 3d. 039 5d. - 018 30d.
Air 140 1d. 17 14, 43 1d. - 140 14, 20 14 107 1d. 6.78 1d.

* Denotes thatthe connection with this destination has either been considered as a non-competitive alternative, or direction connections are not possible
basedonthe presented assumptions.
** Existing rail has been calculated based fromthe perspective of cargo transportation with Finland.

Figure 44 Price and time estimation of cargo transport by different transport modes from the Baltic States to
selected regions (based on EY calculations from publicly available data)

Based on the results presented, there is a tendency for rail price per km to decrease substantially when
delivering goods to Germany and Benelux regions from the Baltic States and Finland. Rail has a
favourable position in comparison to road transport (when measuring price per km). Furthermore, the
difference between delivery times of road and rail are 3 days respectively in favour of transport by road,
however, the railway transport can deliver cargo at approximately 25% less cost. Such trends can be

exemplified by the prices and time estimation to a few sample routes as presented in the Table 26.

Table 26 Price and time estimation by different transport modes for sample routes

Route Description Cost and time estimates Difference
Sample route A glonger route with compe tition from sea
Al Rotterdam g Helsinki via A.11) Rotterdam gHelsinki A Zj g JEE | z~
sea container ; ETA 3 days
A.21) Rotterdam gTallinn A EUR1I EE | z - | E| Seatransportis the cheapest
A2 Rotterdam g Helsinki via rail container_(le tonngs)? ETA 4 days ) and the fastest. However, rail
A.22) Tallinn gHelsinki A Zj g HEE | z I E transport is 25% cheaper than
(16 tonnes); ETA 1 day, plus 1 day stay in Tallinn .
A.31) Rotterdam aTallinn A EUR 1800pz - | E C ¢| '0ad transport, while only 1
A3 Rotterdam gHelsinki via container (16 tonnes); ETA 4 days day longer in duration.
road A.32) Tallinn gHelsinki A Zj g HEE | z" | E

(16 tonnes); ETA 1 day

Sample route B gshorter route with limited competition from sea

B.2:) KaunasgWarsaw A EUR380perl ECC x ¥ o

B.1 Kaunas g Warsaw via rail ETA 3 days Road transport is 1 day faster
B.11) Kaun Warsaw A Z E | z" |I;E anditis 30% cheaper.

B.2 Kaunas g Warsaw via road 1) Kaunas g Azig GJ 12 ' ° P
ETA 2 days

There is a favourable competitive position for rail for delivering goods, esp ecially in greater quantities
than truckloads, to regions that are further away from the Baltic States than Poland as opposed to road,
especially when the final destination does not have strong connections to sea. Although, sea transport
also provides a plausible alternative, with the lowest price and delivery time estimations of all the
modes, but railway transport maintains a competitive position against sea, especially when considering
that railways can deliver goods to inland areas in those regions, whi le sea would require an intermodal

component that would increase the price and duration.
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When considering transportation to/from the Adriatic cluster (WCA 1), there appears to be relatively
equal competitive position between existing rail, road and sea tra nsport. While sea transport appears to
be cheaper and quicker than existing rail connection (if shipped to/from Finland), the concerns again
arise with the final destination delivery and requirement for intermodal transfer from the ports.
Whereas, the road transport may be slightly quicker (Figure 44 depicts as 3 days as road delivery time,
however, additional time of 1 day is required to be added for the truck to cross the Finnish Gulf (as the
existing railway com parison is presented from Helsinki)), but the cost per km of existing railways is

lower.

When considering transportation to/from the 1520 mm rail gauge system countries, it appears that
road and railway transport modes are approximately equal in the cost a nd delivery time of cargo. One of
the key reasons is that there is no additional costs and time needed for transferring between 1435 mm

and 1520 mm railway gauge.

Also, it is important to note that current market conditions for road transport for the Baltic States and
Poland may not be directly reflective of the estimates provided for smaller (1 truck load) and single
cargo transportations. This is because the market is very saturated with smaller road transport
providers who, for a variety of reasons such as returning for maintenance or fuel excise tax expenditure

optimization, may provide prices that are well below market norms.

In addition, the prices of Ro -Ro ferries that are being used to travel from the Baltic States to/from ports
of Northern Germany as part of the journey are highly flexible toward market conditions, e.g.,
immediately after dispute between Poland and Russia on truck entry allowances the ferries from
Klaipeda increased their rates for non -Lithuanian licence plate holders. These circum stances would limit
the potential market share of Rail Baltica, as one of the expected advantages would be relatively fixed
price for longer periods of time. However, it has been noted from the interviews with industry
representatives that, for example in Lithuania, regular container trains are becoming cheaper than road

transport for, even, short journeys.

As per the presented results in the Figure 44, railway transport has the best competitive position when
considering cargo transportation to/from China. Railways costs are less than transportation by road,
while taking the same time for delivery. Sea, on the other hand, presents the most cost effective
alternative, however, their delivery time is nearly double to t hat of railways. However, the key concern
for the competitiveness of railway transport is the availability of end destinations (hubs), thus requiring
an additional intermodal component (which might travel a greater distance than destination from

seaport) and may increase the price.

As indicated by industry representatives, additional factor for land bridge rail competitiveness is current
discount policies of China rail infrastructure, which currently reduce the rail transportation cost in the

territory of China by approximately 50%.

While air transportation may be competitive in terms of time taken to transport goods to destination,
key concerns are the availability of direct transport routes of the airports in the Baltic States and

Finland that can service required deliveries. Transit time between different airports for larger cargo
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transportation may significantly impact the duration of transport, and when considering the high price,

makes such mode of transport for greater volumes not competitive with oth  er transport modes.

Based on the price and time estimation results, it can be deducted that railway holds a competitive
position for the delivery of goods for medium to long distance, provided that there is a developed
railway network and intermodal hub in frastructure at those destinations, allowing for the delivery of

goods closer to the final destination.

Furthermore, the correlations between the indicative prices may be affected if the cargo is transported
on a pallet basis, rather than a tonnage. This i s due to pallet primarily being based on volume, rather
than weight, which may result in a larger volume requiring to be transported. When considering the
volume being transported, this has significant impact onto the amount of containers and their size
needed to be utilized. For example, if one measures how many euro standard pallets can fit into a 40
foot container used for rail and the standard tent containers used by trucks, the trucks can fit
approximately 30% more euro standard pallets 83. The differenc es are also more significant if comparing
20 foot containers. Therefore, for lighter packaged goods, transport by road may result in not only
being faster but also cheaper per euro standard pallet transported. Also, the flexibility of road
transportation p rovides it with capabilities to maintain competitive prices in the event when there is no
return cargo from the destination of initial delivery. This is not the case with rail, and in the event that
there limited amount of return cargo, the price for trans portation by rail (for the initial cargo) may rise

almost two fold, whereas for road transport this may be a rise of a few percent.

In addition, for transportation by rail, the price and time is significantly impacted 84 by whether the train
is a regular shuttle train or a single container transport via rail. On the other hand, regularity of
schedule, may not be so significant on the time factor when the cargo is transported by road. Although,
prices are positively affected in road transport, as similar tot he scheduled shuttle train, when there is a
consistent and regular volume that is required to be transported between two destinations, giving rise
to economies of scale. Therefore, for regular container cargo that would be transported between two
destination (i.e. from Finland/Baltic States to other EU or CIS destinations) may result in the road
transport being not only faster and more convenient but also highly competitive on price as opposed to

current railways.

Thus, for rail transport to be competitive, it is largely dependent on regular bi -directional and significant
amount of volume of cargo to be transported, especially, when there is no significant difference
between the amounts that can be fitted onto rail versus road versus sea containers. Furtherm ore,
competitiveness off rail freight transportation can arise from the stable scheduling and consistency in
long-term rates, which may be taken up positively by the market, as the sea rates and truck rates may
fluctuate significantly month to month. Also, transport by railway may be subject to the preferred
transport mode of large organizations who transport greater amounts of manufactured products based

on their corporate ecological policies, whereby there is willingness to pay a price premium for the use  of
€| "zzvz " C 2zx}uo¥¢¥| ~zOC

8 Based on the discussions and information provided by Lithuanian Railways.
84 Based on the time and price estimations provided by Lithuanian Railways, the price and time increase for a single wagon load
train in comparison to a shuttle train ar e over 200% and 100% respectively.
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Case Study: Integrated logistics of the paper industry

"o GEFJA 28}z Z« " ¥!'zvm !v!z" ~agy«©2 " CO !z " {¥ £voxz
with a stable production and increased consumption compared to 2014. T } z ' VvXijvVv]| ~o]
production continued to increase whilst graphic paper (newsprint, printing and writing paper)
maintained its recent decline mainly due to ongoing digitalization trend especially in developed
countries. According to CEPI (Confederation of European Paper Industries), overall pulp and paper
industry in the member countries of CEPI & consisted of 633 companies operating overall 917 mills and
employing about 17 8 212 people in 2015 (Estonia, Latvia and Lithuania are not CEPI members,
therefor e these stats do not include the Baltic States). Total industry turnover was approximately 79
billion Euros in the same year, contributing with almost 16.5 bin EUR to the EU GDP. The industry, as
such, underwent a structural change in the early 2000s, whic h made consolidation of businesses
necessary. In this course, over 50% of employment was cut down and number of mills were reduced by
1/3rd, while maintaining almost stable turnover and overall production capacity. Leading countries of
paper and board prod uction (about 90.9 million tonnes p.a.) within CEPI are Germany (24.9%), followed
by Finland (11.4%) and Sweden (11.2%), the global market share of CEPI in terms of production is about
22.4% and in terms of consumption 18.9%. 8¢ The global industry outlook f or the coming years is

considered to follow a declining trend with round about -2% in paper product sales?’.

The largest paper and pulp factories in Finland and the Baltics and the planned projects are: in Estonia -
completed factories: Kunda Estonia Cell (around 160 000 tonnes), Kehra Horizon (ca 130 000 tonnes),
~£! ¥"aypa ! ¢yvoaozy | ¢vo?2 EDInvEsATanujBstenja); both [nvestrients gmoul t Z © 2

to above 1 bin EUR and could provide significant cargo traffic to Rail Baltica.

Overall, the paper industry is highly globalized, with raw materials being supplied (e.g. kaolin/ china

clay, hardwood pulp) from emerging countries such as South America, Russia and China, and principle
production conducted in facilities in Asia, the US, and Europe, while consumption disbursed across the
world with the consumption being slightly decreasing in developed countries but increasing in emerging

and developing countries. The Figure 45 exemplifies the structure of the paper (and pulp) market.

8 Member countries are: Austria, Belgium, Czech Republic, Finland, France, Germany, Hungary, Italy, Netherlands, Norway,

Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, and United Kingdom.

86 Source: CEPI Key Statistics 2015
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Structure

Key Parameters and Drivers

Consumers - households and industries
(graphic and publication paper, packaging paper,
cardboard and containerboard, sanitary paper,
and paper for technical purposes)

Reels

| ‘ « Unbleached or bleached

Integrated paper
mills (i.e. Pulp and Paper mills
paper production)

i j

Pulp feed Pulp (dried and De-inked paper
directly into pressedinto (in compressed
process bales) bales)
Pulp mills
T Tt ETTT s s s | 1
! Chemical pulp* | ! Mechanical pulp | De-Inking
i mills = softwood L mills — hardwoods !
_______________ e e e e e e e e e e e =
r 9 I 3
Hardwoods — Eucalyptus, birch, aspen Recovered
Softwoods — Spruce, pine, cedar paper
[Non-woods — Cotton, cereals]
Forests, plantations (Raw material might be Recycling
chipped mainly for chemical pulp processing) industries

*Chemical pulp process is an alkaline kraft or sulphate process which uses
caustic soda and sodium sulphate to " cook” the wood.

Figure 45: Paper (and pulp) market structure

Being reliant on globally traded commodity prices (e.g. for kaolin and pulp), the industry, especially in

Population growth

Income growth
Communication needs
Consumer good trade growth

Rising input share of recycled
material

For bleaching of paper minerals
such as Kaolin are needed
Depending on type of paper
demanded

Huge quantities of water
needed (vol. - 100x)
Process steered

Split of raw materials

Climate conditions

Fast growing species

Wood as only cellulose fibres
Transport costs

Rising Input share of recycled
material

Europe, is very cost sensitive. As a result, leading market players, such as Stora Enso or UPM Kymmene

from Finland, continuously optimize their sourcing and distribution network (logistics), monitor the

overall supply chain efficiency in terms of frequency, reliability, visibilit

employment of different transport modes, establishment of regional hubs, the usage of special designed

y and cost. This includes the

load units (e.g. SECU unit® of Stora Enso, see Figure 46), as well as employment of own vehicles and

vessels (e.g. own or charted vessels on main routes by UPM, tailor made SECU-carriers by Stora Enso).

88 Note: The Stora Enso Cargo Unit (SECU) is a type of intermodal container specially designed for moving bulk cargo like paper on
railways and vessels. Itis slightly tallerthan 2} z ©2veoyv~ 'y | EC
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Figure 46: Main traffic solutions of Stora Enso, 2006

Even though companies such as Stora Enso or UPM operate on established logistic networks, industry
outlooks as well as interviews with decision makers from these companies indicate that a new transport
solution such as the Rail Baltica in the region would enrich the existing networks and could potentially
attract business from these companies in case, Rail Baltica services are competitive in terms of cost,

time and frequency and are able to offer integrated services (e.g. handling and transport of SECUS).

Case Study: Reconfiguration of the Supply Chain Struc ture (IKEA context) 8°

The caseprofiles * © ZVCO ¢¥| ~©2 ~x© ¥|z"va~¥o© -~2} v v’ a~-x«tv" 2Zf
furniture is being sourced. IKEA is known in the logistics industry as a company that strives to use

railway transport whenever po ssible (in 2007, 18% of its all transportations were by rail) for

transporting its products. The usage of railway is supported by an argument that IKEA prefers

transporting its products in an environmentally friendly manner. By switching to rail, some of t he

benefits generated are:

Transport cost reduction .
Supplier lead time reduction .
Reduction of CO, and noise emission.
Reduction of noise emission.
Reduction of road accidents number.
In Rail Baltica context, a strong case can be made that IKEA would use its services for transporting its

products to/from Baltic countries and potentially to/from Scandinavia (via the Baltic States).

8 hitp://www.elabestlog.org/sites/defaultfiiles/cases/Ikea%20Reconfiguration%20Supply%20Chain.pdf
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Case Study: UUSIKAUPUNKI MERCEDES FACTORY SUPPLY CHAIN®
One of the Mercedes-Benz factories (Valmet Automotive) is located in western Finland. Currently,
Mercedes parts from plants in Germany, are sent to Travemunde by rail in piggyback semi-trailers , and

trans-loaded onto a Ro-Ro ferry and shipped to Finland for assembling.

In the future, there is a potential to shift some of this and similar type of logistic s chains onto Rail
Baltica. In this particular case, a clear benefit for Rail Baltica versus the sea transport is a faster delivery
time and also savings on intermodal transloading costs (parts are already loaded on train w hen leaving

the plant in Germany).

Case Study: Copenhagen-Malmo Port (CMP) automotive logistics °?

CMP is a hub for import and handling of new cars in the Baltic Sea region. The four ultra -modern
terminals can accommodate up to 40 000 cars simultaneously. It is the biggest Nordic port for cars,
with hundreds of thousands of vehicles passing through annually. The success of the hub has been

achieved largely due to:

Location (4 million consumers in Oresund region and Denmark, Sweden and Norway can be
reached without further being shipped ).

Wide range of automotive in dustry services being available.

Modern facilities.

Professional team and well managed operations.

In relation to Rail Baltica, this is a good example on how to add extra value through specializatio n.

Case Study: Duisport 2

Duisport trimodal logistics hub is the largest inland hub in Europe. It handles 3.7 million TEU annually. It
is considered as one of the leading railway hubs in Europe and is well connected with North Sea via the
Rhine. Furthermore , it is able to effectively shift between road, ship and rail freight types. It has also
emerged as one of the key destinations for the goods traveling along the China -Europe land bridge rail

connection.

One of the main advantages of Duisport is the abilit y to leverage the existing railway network in order to

ship the received cargo internationally. In cases where further connections are needed, the rail

infrastructure is used to deliver the cargo to other ports. For instance, there is a continuous containe  r

traffic to and from Finland, which is provided by eight freight operators. With this logistics network, it is

l ¥O0O~wetz {¥° 2a}yz {"z~]|]})2 ©}~]|£zo?d 2a¥ y' " ~oz ~o 28}z yz0O2 -

In addition, the hub adds extra value by providing:

Sophisticated all-in-one packaging solutions for various sized units.
Facility management.

Transportation and logistics services.

Project logistics.

9 hitp://www.dsv.com/About -DSV/imedia/latest -news/2013/02/Valmet -automotive -Mercedes
9 hitp://www .cmport.com/en/business/cars

92 hitp://www.duisport.defen/

% hitp://www.duisport.de//mediaffiles/576bd76ca9462 -bahnl_en_06-2016.pdf
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In relation to Rail Baltica, it is an example on how to add extra value by offering various additional
services and leverage railway network for the delivery of cargo. As indicated by the logistics chart of
Duisport, due to the lack of rail infrastructure, freight to the Baltic region and Finland is being delivered
by sea. There is a good potential for the new rail in frastructure to attract part of the freight, which is
currently being transported by the sea, not only from Duisport, but also from other freight shipping

companies in the Mainland Europe (see Figure 47).
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Figure 47 Duisport intermodal connections
Case Study: DHL Hub Leipzig ¢V @z - y ¥ ¥~ 2wk ~2¢2z ~a¥ "¥zyx ¥y 2 ~£zC
Political decisions halted the expansion of Y] a$d@ing hub in Brussels. In order to continue expanding
the business, DHL decided to build an intermodal airfreight hub in Leipzig/Halle. Investments reached
around EUR 300 million. The new intermodal airfreight hub uses modern technologies and is capable of
sorting 100 000 items per hour. Part of the success is the operation layout o  f the hub. Airplanes land,
swap the containers and take off again. The received cargo is then then sorted and cleared for onward

transport by air, truck or rail.

With the new airfreight hub, DHL managed to obtain the capacity needed to solidify the current  position
and grow the business in the future. It is now the main gateway to the world for DHL, based on the

number of interconnected flights.

DHL's example is relevant as it indicates the benefits of a modern multimodal intermodal transport hub
with a particular emphasis on the air -rail connectivity for freight . Rail Baltica potentially might replicate
the success of DHL by having a similar setup that would take advantage of the Rail Baltica's ability to
quickly deliver freight to/from a centralized sort ing facility or transcontinental hub that would then

distribute the freight further in the region , not least in connection with an intercontinental air freight

9 hitp://www.dpdhl.com/en/logistics_around_us/from_our_divisions/leipzig_hub/hub_built_in_record_time.html
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the Rail Baltica logistics corridor .

Case Study: The Port of Helsinki has significant positive economy and employment  -related
effects %

According to a research conducted by the Brahea Centre at the University of Turku , the total value of
the business operations at the port of Helsinki in 2015 was 1.6 bln EUR. In addition, the port employed
approximately 15 000 thousand people. Furthermore, if adding indirect economic benefits generated by
the port, the total financial effect of the port was up to 2.6 bl n EUR in 2015. Accordingly, Rail Baltica
would enjoy the economic benefits of being located within relatively close proximity from the Helsinki

port.

5.3.3 Factors influencing the regional trade patterns in the future: Arctic
corridor

Key message:
3 Arctic sea corridor might be the most cost-efficient logistics solution for trade between Europe
and East, however, its regular use is subject to significant environmental barriers and fulfilment
of necessary market conditions .

It is expected that, in the near future the Northern Sea Route (shipping route in Arctic Ocean between
Far East and Northwest Europe) will account for 2/3 of cargo flows currently routed from Far East to
Europe via Suez Canal (see Figure 48)%. As for now, Northern Sea Route is not a reliable and safe
passage for constant cargo shipments. The current condition of the Arctic cap allows regular cargo
ships to use the passage only two to four months a year and it remains unpredictable even if all passage

rout es will be free from ice.

Figure 48 Northern Sea Route (blue) %’
As a result, in 2015 only 18 vessels passed the Northern Sea Route mostly with insignificant food
cargoes. Yet the route has a tremendous potential (see Figure 49). With the current pace of climate
change, Northern Sea Route will be free from ice year -round by 2050 and the Arctic cap will shrink to

such a diameter to allow for a straight shipping route from Alaska to Europe. Red lines indicate ship

% http:/Avww.porto fhelsinki.filen/port -helsinkifwhats -new/news/port -helsinki-has-significant -positive -economy-and-employment -
related

9 http:/Avorldmaritimenews.com/archives/161360/study -northern -sea-route -to-overpower -suez-canal/

97 http:/Avww.highnorthnews.com/new  -rules-to-ensure-cleaner-shipping-in-the -arctic/
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routes available during the summer, whilst the blue lines show available routes during the winter for

ships with moderate icebreaker capacity.
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Figure 49 Climate change effect on Northern Sea Route %
The future choice between Northern Sea Route and the currently used Southern Sea Route in obvious.
Passage time saving on the route between Yokohama, Japan, and Rotterdam, Netherlands, is estimated
at 35% in comparison to the route through the Suez Canal. Significant cost saving and productivity

increase can be expected from such time saving s.

In relation to Rail Baltica, in the near future, there are no realistic indications of Northern Sea Route
cargo shift to land transport in Northern Norway and further carried by rail to Central/Southern Europe.
Even with removed physical barriers, political barriers would most likely remain if tension between
Russia and the EU countries do not settle. However, there is a scenario with certain preconditions,
under which increased use of the Northern Sea Route would positively affect Rail Baltica. The

preconditions are the following :

1) Time sensitive goods prevail over cost sensitive goods along the route;
2) Port of Kirkenes (Norway) experiences significant development in terms of ca pacity and inter -
modality;

3) Arctic railway ( Figure 50) is in active use with a minimum capacity of 3 min ton nes;

4) There is a feasible ferry solution between Finland and Estonia.
Under these preconditions, it can be expected that the re would be a potential for containerized LNG,
fishery product and Arctic resource cargoes to flow from the Northern Sea Route to  Rail Baltica and
further to Europe. Furthermore , under the listed preconditions, the potential of  freight flows relevant
for Rail Baltica might be up to 1 min ton nes by the years 2030 -2040 and up to 3 min ton nes in period of
2040 -2050 *°.

% hitps:/Mmww.washingtonpost.com/news/wonk/wp/2013/03/05/climate -change-will-open-up-surprising -new-arctic -shipping-

routes/

9 Freight Flow Forecasting from Arctic Sea Route and Adriatic Route to Rail Baltica Railway L ~2zC _ 0" ~ hvijz«®©A Vvy¥ ' zOj
Erik Terk
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5.3.4 Factors influencing the regional trade patterns in the future: Adriatic
corridor

Key messages:
3 Rail Baltica has a potential to be one of the links in the Adriatic transit corridor for trade
between Scandinavia and Finland and the East

Adriatic corridor temporarily holds a significant advantage over Arctic sea routes as a transit corrid or
for the cargo flows from Scandinavia to Asia via Rail Baltica. This chapter does not investigate the direct
trade of the region with the Adriatic region countries (WCA 1), for which the abovementioned
competitiveness and Rail Baltica service considerati ons have been applied. According to TLU, even
though the Adriatic seaports still have to significantly increase their competitiveness in terms of depth,
capacity and intermodal hinterland connections compared to Northern Europe an ports, it holds the
potential for serving Asia -bound trade, as it is approximately 2000 nautical miles closer to Suez Canal

than its Northern Europe competing ports.

However, according to experts from the TLU, distance would not be the key criteria in this case. A
sample calculation shows that intermodal transfers required for a container trip from Asia to Finland via
Adriatic corridor would be nearly twice as expensive and only around four days quicker, which is not

enough to justify the costs (see Table 27).

Table 27 Sample route for Adriatic corridor

Route | Description Costs and time by route Total costs and Difference
time

Singapore gby sea a1) Singapore gKoper A EUR 1200 per TEU; ETA 18 EUR 1600 in
to Koper gby rail days EUR 3300 favor 1o route
(partially Rail az) Koper gTallinn A (calculating: distance 2 200 km; per TEU B:

A Baltica) to Tallinn g EUR 0.9 per TEU) EUR 1980 per TEU; ETA: 2.5 days, ETA: 24-25 ' .
by sea (specialised plus stay in Koper: 2 days days 3-4 days in
container carrier) to | as) Tallinn gHelsinki A EUR 120 per TEU; ETA: 2 days favor of route
Helsinki (incl. stay in Muuga) A.

W z~|}2 [¢C¥- [¥ zxvOa~ao| {"¥E£ V' x2~x hzv g¥«az Vy " ~va~x
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Route | Description Costs and time by route Total costs and Difference
time
Singapore aby sea | |y ginoanore gRotterdam A EUR 1200 per TEU; EUR 1700
(large container ETA: 23 davs: in R d 2d ;
carrien) to : 23 days; stay :n_ I(c_)tter am approx. ay_s . per TEU;
B Rotterdam by a 3;) sRotterdam gHelsinki A EUR 500 per TEU; ETA: 3 ETA: 28
feeder vessel to Y ays
Helsinki

Yet there are several realistic preconditions under which Adriatic corridor would make  more economic
sense in the future. According to TLU, the Adriatic corridor would be a fixed logistics solution for
relatively expensive and time -sensitive goods, which are currently transported by air. As of now, the
catchment area of the transit corridor - Scandinavia, Baltics, Poland g does not trade enough of such
goods to make the corridor feasible. According to estimates by TLU 0.13 min. tonnes of containerized
cargoes per year are required to achieve an acceptable economic feasibility for a container train line

from Scandinavia to Adriatic Sea (see Figure 51).

Besides the minimum cargo volumes, there are several other preconditions required to be met for the

corridor to be feasible:

1) Feasible container traffic between Tallinn and Helsinki;

2) Increased demand for expensive goods and just-in-time deliveries;

3) Improved hinterland connections to Adriatic seaports.
With the implementation of Rail Baltica and the fulfilment of the necessary preconditions for the
transport mode shift fro m feeder vessels to rail, the competition between Northern Europe ports
(currently serving the Eastern Europe and Scandinavian markets with feeder ships) and Southern
Europe ports should increase significantly, even though they typically are expected to op erate in

separate cargo segments.

For the purpose of the analysis, only the key ports of the corridor are reviewed g Koper (Slovenia),
Trieste, Venice (ltaly) and Rijeka (Croatia). According to TEN -T research project carried out in 2015,
some of the major development initiatives that the ports are expected to take place including - building

new terminals, upgrading infrastructure and systems, and other improvements.

With the mentioned upgrades, Adriatic corridor will considerably increase the number of di  rect calls and
overall throughput. According to estimates by TLU, by 2030 the freight and passenger transportation
demand in the corridor could increase by 33% and 32% respectively. The container flow from Eastern

Europe and Poland is estimated to rise by 70-90%°!.

The politically expressed aim for the Adriatic region is to attract containerized cargoes flowing from
Balkans, Central Europe, Eastern Europe, and north of the Alps to Germany and Austria, Switzerland
and Romania. Considerable amount of the cargoes originating in or flowing to Eastern Europe,

consequently, might be carried via Rail Baltica.

101 Accessibility Improved At Border Crossing For The Integration Of South Ea st Europe g ACROSSEE WP3 Institutional Platform
and Administrative Cooperation
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Under the fulfilment of mentioned preconditions, it is estimated that the potential of cargo volumes in
Adriatic corridor as a transit between Scandinavia an d Finland via Rail Baltica might warrant several

trains per day by 2050 192,
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Figure 51 Baltic-Adriatic Rail Corridor 1°3 according to the AS Baltic Rail vision

5.3.5 Factors influencing the regional trade patterns in the future: Euro-Asia
Land Bridge

Key messages:
3 Rail Baltica has a potential to act as feeder for Euro -Asia Land Bridge.
3 The preconditions and volume potential is similar to the Adriatic transit corridor

The strongly growing economy of China (approx. 7% annually 1%*) has determined a clear need for

additional logistics solutions to Europe 1%. With overcrowding and bottlenecking seaports along coast of

China, for several manufacturing regions in in -land China it has become a more attractive option to

organize container train lines ove r the Euro-V©~v avey w’ ' ~y| z =v(¢O¥ jjoga o v©O 2} ;
railroad crossing China, Kazakhstan, Russia, Belarus and reaching Central Europe through Poland (see

Figure 52). With several alternative routes, the corridor also crosses Mongolia and Northern China,

directly connecting to the Trans -Siberian railway already in Siberia.

102 Freight Flow Forecasting from Arctic Sea Route and Adriatic Route to Rail Baltica gv ~¢-v~ a~zozC _ 0" ~akhvi jz«©A Vvy ¥
Erik Terk

198 The corridor vision represents current rail network, upon the completion of Rail Baltica the route of the Baltic States would be

changed to Rail Baltica alignment

104 http:/www.tradingeconomics.com/china/gdp  -growth -annual

105 http://www.forbes.com/sitesiwadeshepard/2016/08/03/how -the-new-silk-road-is-stimulating -local-economies-and-changing-

lives-from -china-to-europe/#184dcf07b77e
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constraints and barriers. Firstly g the 10 000 km railway passes three economically, politically and

culturally different countries making it difficult to harmonize safety, customs and other regulations.

Secondly g full tran shipment from China to Europe requires double gauge shift as China and Europe

uses the regular 1435 mm gauge while Russia uses 1520 mm gauge. These shifts increase the costs and

lead times. Thirdly g economic feasibility. According to The Geography of Transp ort Systems

estimations, train is the most feasible mode of transport for distances of up to 3 000 -4 000 km, which

is 3 to 4 times less than the length of Euro -Asia Land Bridge. Similar to Adriatic corridor, the time gain

(approx. 6 days to reach Europe co mpared to Southern Sea Routes to Northern Europe ports) does not

compensate for additional costs 1.

Similarly to the Adriatic transit corridor, Euro -Asia Land Bridge is feasible only for expensive to semi -
expensive, time-sensitive goods. As there currently is no direct service link between Euro -Asia Land
Bridge and the Baltic States and a direct rail branch from Moscow and St. Petersburg connects the Land
Bridge to Finland, Rail Baltica might contribute as a feeder facility toffrom the link currently
tested/ operated between China and Western Europe.. According to TLU %7, the estimated potential for
Rail Baltica might be similar to cargo volumes intended for Adriatic corridor gapprox. 0.39 min tonnes

by the year 2050 - as both logistic solutions have similar ba ckground O/D combinations.

5.3.6 Factors influencing the regional trade patterns in the future: Finnish
cargo contribution to  Rail Baltica

Key messages:
3 Finnish economy is expected to grow its share of time -sensitive cargo exports in next 20 years,
thus creating potential for Rail Baltica freight flows
3 The level to which the Finnish freight potential might be reached depends on the competitive
position of Rail Baltica and transit facilities in the Gulf of Finland

108 https://people.hofstra.edu/geotransfeng/ich5en/conc5en/NEW_Corridor_Freight.html
197 Freight Flow Forecasting from Arctic Sea Route and Adriatic Route to Rail BalticaRai ¢ - v~ a~zozC _ 0"~ hvijijz«®©A Vvy¥
Erik Terk
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As described in previous sections, in the near fu ture, the Adriatic transit corridor, under several
conditions, is one of the potential logistics paths for Rail Baltica cargoes. The success of Rail Baltica and
Adriatic transit corridor depends on export ability of Finland, in particular on the Finland to Asia
direction export capabilities. In 2015, Finland contributed 60% of cumulative Finnish/Baltic State

exports to Asia. Currently 90% Finnish exports and 80% imports is organized via sea trade.

According to considerations mentioned above, the Adriatic t ransit corridor would make economic sense

only when transporting goods of certain characteristics:

1) Relatively expensive;

2) Time asensitive;

3) High quantity.
As of now, the potential catchment area of Rail Baltica (let alone Finland only) does not have enough
cargo of such characteristics. However, according to predictions of TLU experts, in 20 -30 years Finland
will shift its export segment from small machinery and spare parts to biological products and large
machinery with high added value, which are more time -sensitive and more expensive products thus
more rail -friendly . According to study ordered by Finnish Transport Agency in 2014, around the year
GEIEA 2}z £v~@m [~moa~0} z® ¥"2 £ \gallAsian ceuntrdeg outside th¥y ©~v v oy
Near and Middle East. Summing the estimates together, it is expected that the potential of Finnish
export that might be serviced by Rail Baltica by year 2040 could reach nearly seven min tonnes (see
Table 28).

These estimates, however, present the optimal case development when Rail Baltica would capture a
rather high market share for the cargo. The three forecast scenarios of this CBA have been done by
assuming a more conservative impact of cargo from Finland and such volume s from Finland are only

considered in the optimistic sensitivity scenario.

Table 28 Finland freight export flow forecast for 2040 108

2013, million t 2040, million t Increase, million t Increase, %
Paper and board 0.65 0.74 0.09 14
Pulp 0.90 1.80 0.90 100
Sawmill products 0.68 2.80 2.12 312
Metal products 0.21 0.96 0.75 357
Chemicals 0.16 0.65 0.49 306
TOTAL 2.60 6.95 4.35 167

However, there are still multiple preconditions that need to be met to capture the potential and ach  ieve
the modal shift of the Finnish cargoes to rail. One of the main ones is the transit over Gulf of Finland to
Estonia and onto Rail Baltica (see next chapter). Other considerations include ensuring a competitive
service versus the short sea shipping, wh ich, as discussed above, is a strong alternative to the land

connection.
Considerations on transit link between Finland  and Estonia (Vousaari -Muuga)

Three main Finland-Estonia connection solutions have been discussed in various decision-making levels.

According to TLU, all three are worth deeper analytical consideration, in particular reflecting of the

Wz~ 12 [C¥- [¥ zxvOa~uo| {"¥E£ V' Xx2~x hzv g¥«2z voy Vy ~va~x g¥«idz 2¥
Erik Terk. Forecasts of this CBA have been done by assuming more conservative i mpact of cargo from Finland.
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technical aspects, in making the final decision. The general description and analysis of benefits for all

three considered solutions is given below.

Rail fer ry

Rail ferry is a ship designed to carry rail wagons using Ro-Ro principle (Figure 53). According to experts
interviewed, rail ferry is considered an expensive project to implement and operate, as it requires
highest safety standards and specialized ro -ro ships. In addition, such connection would limit flexibility.
On the other hand, rail -ferry would be a considerably faster connection than loading containers onto

ships for standard seaborne passage.

o
< L1 <
h—— — y h——
Muuga Rail ferry Vuosaari

(Estonia) (Finland)

Figure 53 Rail gferry option for the crossing of the Gulf of Finland

Container ship

An alternative for rail ferry traffic is a regular short sea shipping container line. Both Helsinki and Tallinn
ports currently operate container handling te rminals, thus there would be no need of significant
expenditure for infrastructure upgrades. However, double loading of containers would add additional
time of passage, thus decreasing the added value of Rail Baltica (see Figure 54). In addition, from long -
term perspective, short sea shipping in the Baltic Sea is not sustainable due to expectations of various
potential restrictions aimed at ecological sustainability (e.g. Sulphur directive, Natura 2000 site

expansion, etc.).

— ﬁ::.f.ha? l‘_====== ﬁ==§? ——

Muuga Loading Short sea Unloading Vuosaari
(Estonia) passage (Finland)

Figure 54 Rail g sea - rail option for the crossing of the Gulf of Finland

Tunnel

For various reasons, the development of a tunnel underneath the Gulf of Finland in recent years has
gained considerable political and pu blic support. Even though it is the most expensive alternative, a
tunnel would completely remove the Gulf of Finland barrier to enable a fast, sustainable and reliable
cargo flow between Finland and Eastern Europe (see Figure 55). In June 2016, the EU INTERREG
Central Baltic Programme 2014 -2020 allocated one million euros for conducting a feasibility study for
the potential tunnel project as it would potentially have a high impact on the areas freight ecosystem
However, due to unclear feasibility and time schedule for this project, for the purposes of the analysis it

is expected that the tunnel will not be completed within the life cycle of the  Rail Baltica project.
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Figure 55 Rail - tunnel - rail option for the crossing of the Gulf of Finland

5.3.7 Factors influencing the regional trade patterns in the future:
development trends of competing transport modes

Key message:
3 Rail Baltica is expected to be increasingly competitive in comparison to other modes of
transport due to lower environmental impact, especially if the environment policy will  remain a
key priority of the EU

Air

Competitiveness of airfreight significantly relies on two factors a fuel price and technological
innovations. The main advantage of airfreight has always been the speed it offers, yet it comes with
additional costs. At the same time, freight volumes keep growing and air traffic tends to face capacity
shortages, congestions and, thus, delays *°°. In addition, airports face ch allenges in expanding their
capacity, as exemplified by, for example, the Heathrow or Vienna cases.

It has become a trend to build larger airfreight hubs and collaborate with other infrastructure hubs to
increase efficiency. This is mostly done to retain a nd increase the speed advantage and offer larger
variety of services.

In the era of e-commerce and need for short delivery times, the role of airfreight has increased
significantly. This trend has led e -commerce companies such as Amazon, Alibaba etc. to vertically
integrate by establishing their own in -house or directly associating with niche airfreight companies,
l «228 ~pg| |7 7z20@0O« "z ¥w 2}z ¢¢z|vx C v~"{"z~|}2 X¥E£lvo-~z0 O«

Sea

The general trend for small and medium ports, like ports located in the Region, is to specialize in
handling one or few types of cargoes and in many cases it is driven by demand or geographical
restrictions. However, there are many examples of small ports doing exactly the opposite, i.e.
diversifying their cargo base and adding new value added logistics services. One of the main concerns
for maritime traffic will remain the environmental protection regulations. One of such example is the
sulphur directive 10 that requires vessels in the Baltic Sea to use low sulphu r fuel, which, according to
experts!, will cause significant costs for shipping lines. This effect has been partially mitigated by

current period of lower fuel price levels.

Another development trend is the increasing capacity g deepening sea routes, increasing hinterland
connections and maximizing the speed of cargo handling. In larger ports, it has become imperative to

automat e processes to increase productivity and decrease possibilities of human errors. Besides, global

109 http:/www.bauhaus -luftfahrt.netiresearch/fokus -operationelle -aspekte/herausforderungen -und-entwicklungsperspektiven -
fuer -drehkreuzflughaefen -in-europa-1

110 DIRECTIVE 201233/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCILaif November 2012 amending Council
Directive 1999/32/EC as regards the sulphur content of marine fuels

111 schonescheepvaart.nl/downloads/rapporten/doc_1361790123.pdf
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trends such as big data and analyti cs, mega ship construction, fleet over -capacity management etc. has

led to optimization and competitiveness improvements of maritime transport.
Road

Road transport remains one of the most competitive short -distance transport modes. Not only does it
provides highly competitive just -in-time/just -in-place service, it also has wide future growth
perspectives:
1) Increased speed and capacity g with continued development of high -speed intercity highways
and vehicle technological development, services will be provide d even faster;
2) Increased mobility gsignificant funds every year are invested in building new roads, thus making
even the most remote rural areas more accessible;
3) Increased safety g with technological advancements and investments in road infrastructure,
road transport is likely to become safer'*?.
Road transport remains the main competitor of Rail Baltica. However, there is also a high potential for

collaboration between the two transport modes (e.g. container traffic , piggyback transportation ).

5.3.8 Factors influ encing regional trade patterns in the future: rail transport
industry trends and innovative technologies

Key message:
3 Technological advancements might level the competitiveness of rail vs other road
transportation modes from the point of view of informatio n accessibility

Currently the rail sector is focused on safety, productivity and adding convenience. Advancements in
technology have brought multiple innovative solutions for these development needs. More and more ralil
companies implement different types of predictive analytical software to advance communication,
identify problems and find the right solutions. These innovative solutions can drive efficiencies in
operations, to provide better information to customers and better information to communities th us
increasing the competitiveness (or achieving similar information level as key competitors) of  Rail Baltica.
Automatization is another trend and an innovati on platform for the rail industry. There are multiple

train and metro lines that already use drive rless trains, however it is still not a widely -used solution.

Train and railway inspection is another field for innovati on in the railway sector. There is a number of
companies working on a portal -like sensors system with cameras, lasers and strobes that i nspect rail
cars as a train passes by, providing a 3-D model and image of each car to identify any anomalies. Drone

technologies are also becoming more popular for the inspection of large rail yards.

Even though innovations and digital applications in the rail industry are numerous, rail companies need
to establish a closer collaboration with technology developers as rail is a niche industry, thus scope for

technology sales is limited 113,

12 http://www.transport -

research.info/sites/default/files/project/documents/20120316_153333_ 22169 _Publishable%20Report.pdf
13 http://www.progressiverailroading.com/rail_industry_trends/article/The -next-wave-of-technological -wonders-in-rail-country --
49381
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6. Macroeconomic and sector development scenarios

Key messages:

3

6.1

The chosen macroeconomic scenarios are based on the ambiguous development of the global
trade and the level of environmental consciousness. Each scenario represents a combination of

various outcomes of these two dimensions

Expert panels and industry representativ e surveys were used during the development of
influence factors for forecasting purposes

Overall approach

To ensure robustness and avoid excessive bias of the set of factors that form a particular scenario, for

passenger and freight forecasting the scena rios technique has been applied as follows:

1

2)

To demonstrate the effect s of the expected macroeconomic development without any influence
from the factors , a neutral (Base case) scenario has been created and used as a reference
scenario. This scenario assumes that overall trade and passenger flows would grow according to
"zO©!zxa~az x¥«wma’ ~z0OC '\ éomsideving istoridally obgervedzcoriélhtifrz o 2
between trade and mobility growth vs GDP and GVA growth respectively.

To test the viability of the project in different macroeconomic circumstances and account for
uncertainty of future developments , we have added to the Base case two scenarios that would
represent opposite potential development trends. Based on panel discussions and factor
surveys, one of the scenarios g Scenario 4 g was dropped from further evaluation as it was
deemed to have the lowest probability (significantly lower than the other scenarios) and
therefore , not reasonable for inclusion in further analysis. Afterwards, to strengthen the
sensitivity effect of the scenarios, two scenarios with the most diverse expected

macroeconomic developments were chosen:

High case scenario: Scenario 2 g Waste of resources in the name of economic progress .

Low case scenario: Scenario 3 gResponsibility for sustainability in a local economy.
The scenarios have been constructed as a set of factors that influence positively or negatively
the future overall freight and passenger movement. A scenario can contain both positive and
negative factors, e.g., th ere might be factors that increase economic growth (wh ich is a basic
driver for trade), however, the effect of the factor might be (partially) outweighed by  trade
fragmentation or deployment of protectionis t policies (which hinder trade growth). In additio n,
the effect of each factor was assessed over three separate forecast periods (2020 -2030, 2031 -
2040, 2041 -2055), i.e., a factor might have more strong influence in the short term and
weaker influence in long -term etc. The influence of particular factors h as been gauged for the
chosen scenarios using information gathered from expert panel discussions and online surveys.
For the calculation of each Influence factor C© - zrespls ®f the Rail Baltica factor impact

survey have been taken into account accord ing to the following approach.

Each reply of the survey participants for every single valuated influence factor received a point

for calculation purposes as per Table 29 below.
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Table 29 Survey impact assessment and calculation

Survey impact assessment Points for calculation
High negative impact -1.5
Average negative impact -1
Low negative impact -0.5
Neutral 0
Low positive impact +0.5
Average positive impact +1
High positive imp act +15

The summary of points for each influence factor then has been divided by the number of survey
participants and further by a model factor between 90 and 110 depending on the respective time
period. This model factor is required for adapting the i nfluence factor weighting gathered through the
survey process to the model calculation structure while maintaining the original proportion of survey
results. Results of this calculation have been applied for the High case Scenario, while for the Base case
Scenario, as described above, a neutral weighting for all influence factors has been considered. For the
Low case Scenario, mark-ups for the probability have been added to the calculated factor points based
on a stochastic approach. In other words, the Low case received negative mark-ups for each time

period.

6.2 High case scenario: Scenario 2
The scenario is characterized by increasing global integration between countries and a significant

foreign trade growth can be observed between the countries (growth of t rade exceeds GDP growth

"v2zo>C b¥o® ¥ { alz -¥7" ¢y Vvy¥,2a0 2}z -~ vC«z® voy z®] zX

countries, trust is placed in further globalization and liberalization to increase corporate wealth, create
new enterprises and liveli hoods!!*. Consumerist values aimed at technologies has a growing role in
Europe, the growth itself becomes more important than social equality and quality of life, and the global
interdependency increases 1*°, with market fluctuations having a huge impact on ec onomic and social

,development.

EU and the Member States continue consuming the available resources while failing to apply sustainable
environmental policy principles and failing to achieve a balanced development. Out of the aims set by
the White Paper 201F ¢ g¥vy £ v | a¥ v h~g#o]| ¢z ZTlowads$ a competitive\amd© | ¥ © 2

V" z

"zO©¥« " xz z{{~x~zwm2a a"yop@©!¥ 2 © ©2z£C ¥o¢ v {z- zCzEfzma

compromise or insufficiency ofEU support policy the European countries, desp ite the fact such political
agreements exist formally. This means a much slower shift of freight and passenger transportation to

rail, and a relatively large adverse impact by the transport industry on environment. The Baltic States

Uhxzav' ~¥ Ebv ' jz2aCoO [~"©aC ~un [¥« " hxzav’  ~¥@enf{O4tlook2Q03. Waiklle awWv ©zy ¥ o
https:/iweb.unep.org/geolsites/unep.org.geoffiles/documents/four_scenarios_europe.pdf

Whxzav' ~¥ EI| ¥" ¢y -BconomiczStedatios ofEurdp&ar Be¥elopment and Integrated Management of the Marine

Environment, Uni versity of Bath School of Management Working Paper Series, 2008. Available at:
http:/iwww.bath.ac.uk/management/research/pdf/2008 -08.pdf
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engage actively in establishing international relations, especially in the field of trade and services,

through involvement in international trade value chains.

6.3 Low case scenario: Scenario 3

Globalisation processes in the world slow down and are not that comprehensive any more . Polycentric
development and regional networks around development centres of various sizes (including of regional
significance) gain higher importance. Economy, production and external trade volumes continue to
grow, at the same time growth rates in Europe become steadier and the economy is based on ecological
and sustainable development primarily aimed at the welfare of the inhabitants. Cooperation and
knowledge transfer gain higher importance than competition as the driving forces of businesses, which
account for a slower, but more stable economic growth. The economy and the policy of the EU becomes
fragmented, there is local development within some countries and smaller regions, which accounts also
for a larger role of local administration systems and dec reased impact by trans -national authorities 6.
Large-scale de-materialism and self -sufficiency is present, trade barriers for products and services with

high environmental and social harm are introduced 7, thus external trade volumes in Europe decrease.

At the local level, focus is on social equality and environmental protection, and Member States pass
strict regulations to achieve specific social and environmental sustainability aims!®. Priorities defined
by Europe 2020 are met g development of knowledge and innovation -based economy; promotion of
resource -efficient, less environmentally harmful and more competitive economy; promotion of high
employment economy allowing for economic, social, and territorial cohesion 1® g however, each
Member state takes more care of its domestic development with less focus on the European level or
cross-border projects. Also in transport policy , sustainable and intermodal solutions as well as shift ing
of freight and passenger transportation to rail are preferred, yet integrated development within the
Single European Transport Area is missing. Baltic States do not become more active in globalisation
processes, rural development is more distinct, and sustainable management and consumption of local
resources is promoted. Developme nt of the Baltic States is focused on the improvement of local and
regional transport connections, eco -friendly transportation, sustainable management, and a lifestyle

that promot es the significance of local markets.

6.4 Summary of factors used in scenarios

External macroeconomic factor analysis was conducted in order to evaluate the impact that certain
factors may have on the project according to the PEST methodology. PEST analysis describes the
operating environment from political, economic, social and techn ical dimensions. In each dimension,

multiple macroeconomic factors were identified . The identified macroeconomic factors then were rated

Whxzaov' ~¥ Ea¥xve¢ gz @todomi® Scenaribs-of Eu@peandDevilépmentand Integrated Management of the

Marine Environment, University of Bath School of Management Working Paper Series, 2008. Available at:
http:/iwww.bath.ac.uk/management/research/pdf/2008 -08.pdf

Whxzav'  ~¥ Eh¢¥- b¥2a-~¥olC ~a deZcOZj hxzuaov’ ™ ~¥ ohom¥in EubpePR@EQTz ! ¥" 20 hxzav’
REPORT, 2011. Available at: http:/Mmww.oneplaneteconomynetwork.org/resources/programme -

documents/WP6_Scenarios_Storyline_Report_Cover.pdf

WAw~yC “z{z"zuxz FIA ©zz vetO¥ hxzav  ~¥ Ee ¥UNERsthirdGlcb@®Endronment [ ¥«~ hxzav " ~:
Outlook, 2003. Available at: https://web.unep.org/geolsites/unep.org.geoffiles/documents/four_scenarios_europe.pdf

11° Europe 2020: A European Strategy for Smart, Sustainable, and Inclusive Growth. Available at:

http://ec.euro pa.eu/eu2020/pdf/1_LV_ACT_partl_v1.pdf
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by industry experts in every Rail Baltica partner country. Experts rated the impact of the

macroeconomic factor by the following options:

Significant negative impact .

Low negative impact.

Neutral impact .

Low positive impact .

Significant positive impact.

Each answer option has a particular score. At the end, all answers in each option category w ere

counted, multiplied by the score and the total sum of all scores was divided by the number of

respondents.

The key macroeconomic factors are summarized in Table 30. Macroeconomic factors that the experts

evaluated as the most important are presented in bold letters and highlighted in light grey.

Table 30 PAX and freight factors

Passenger traffic

Passenger transport
system development -

planning that would

EU environment al

legislation - further

Geopolitics - limitations of

Development of the
single European railway

area - political will

. o limitations on mobility to Russia and CIS
Political foresee optimization of the o . . B ensures access to
emissions in order to countries due to political ) )
current mode of tran sport railway infrastructure
protect the stance
with the goal of directing . for all interested
environment
the passenger flows to rail passenger carriers
Development of more
Economic development Growth and Local economic
service oriented
(effect on passenger flows) development of global integration (PAX) -
economy (PAX) - ability
. - increased economic economy - additional increased cooperation
Economic to cater to the needs of
activity around rail passenger flows due to between businesses
passengers who make
infrastructure due to increased economic due to creation of
frequent busines s trips
favourable location activity infrastructure hubs
in the region
Social Urbanization Tourism Demographic tendencies

Technological

Airport connectivity - new
way of reaching the

destination (Airport)

Passenger transport
system development -
new way of travelling
to the largest cities in

the region

Competitiveness in
quality for passenger
service - raised standards

of provided services

Digitalization -
increased usage of
various digital
technologies in the

provision of the service

96



Freight traffic

EU directives for

environment - further

Geopolitics - further

development of own

Freight transport system
development (Inter -

modality) - political will

Adriatic corridor
development - political

decision to develop

Political limitations on emissions in infrastructure in Russia i o ) )
) to invest in inter modal this corridor may lead
order to protect the and CIS countries due ) - _ )
. - connections to facilitate to in creased freight
environment to political stance ) )
trade traffic from the region
Economic integration - Growth and Economic development )
) ) China development
deeper economic development of global (effect on freight flows) - .
o _ N ) ) (new silk road) -
. cooperation in the Baltic economy - additional increased economic N )
Economic . . . o . additional freight flows
region leading to increased cargo flows due to activity around rail )
) . _ ) from increased
demand for freight increased ec onomic infrastructure due to ) o
) . ) ) economic activity
services activity inter modal connections
Eco friendly vehicle
development -
technological progress
Social allowing for vehicles that

comply with strict
environmental

requirements

Technological

Freight transport system
development (Inter -
modality) - new way of
combining means of
transport for freigh t

transportation purposes

Airport connectivity -
new way of
transporting freight to

the airport

Development of Rail
Freight Corridor #8
(RFC#8) - new way of
connecting the regions in
the North Sea - Baltic

freight corridor

Digitalization -
increased usage of
various digital
technologies in the

provision of the service

A summary of the factors and their influence on the expected growth of trade and passenger flows

relevant to Rail Baltica for both scenarios is provided in Table 31 and Table 32 (the values of influence

factors estimated based on expert input and acquired knowledge of expected macroeconomic and

industry trends).

The following formula was used in order to calculate the passenger flows:

PAXX = PAXX-1 + [PAXx -1 * grGVAX -1 *(Mx + IX)]

PAXx: Passenger volume of an individual connection in year X

grGVAx-1: Growth rate of GVA in year x -1

M: GVA multiplier (M = Passenger Growth / GVA Growth) adjusted past average

I: Total e-multipliers for year x (s um of e-multipliers for each influence factor)

For detailed description of the approach please see section Passenger flow forecasting methodology .
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Table 31 Passenger flows factor summary (basis points, basis point equals | value multiplied by 1000 )

Low case High case
Passenger Flows
2020 -2030 2031 -2040 2041 -2055 [2020-2030 2031-2040 2041 -2055
TOTAL impact -50 -20 -10 90 70 70
Tourism -8 -3 -1 14 9 9
European passenger rail
P P g -6 -2 -1 10 7 9
transport syst em
European economic integration
(increased cooperation on pan - -5 -3 -1 10 9 8
European level)
Economic development of
European countries (in terms of -6 -2 -1 10 8 7
growth of economy)
Pan-Baltic economic integration
(focus on pan-Baltic cooperation,
-5 -2 -1 9 7 6
Europe as a whole does not
necessary integrate)
Airport connectivity of Baltic
) ] o -2 -1 -1 4 2 4
airports with other destinations
Growth and development of
lobal economy (Overall global
g v g -5 -2 -1 9 7 6
growth, not necessary only
Europe)
Urbanization (Higher amount of
S -4 -2 -1 7 8 6
people living in cities)
Geopolitics (Political -economic
relationship among countries on -4 -2 -1 7 6 6
European continent)
More service-oriented economies -5 -2 -1 8 7 6

The following fo rmula was used in order to calculate the freight flows:
TVX = TVX-1 + [TVx -1 * grGDPx-1 *(Mx + IX)]
TVx: Trade volume of an individual trade link in year X
grGDPx1: Growth rate of GDP (importing country) in year x -1
M: GDP multiplier (M = Trade Growth / GDP Growth) adjusted past average
I: Total e-multipliers for year x (sum of e -multipliers for each influence factor)

For detailed description of the approach please see section Freight flow forecasting methodology.
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Table 32 Freight flows factor summary (basis points, basis point equals | value multiplied by 1000 )

Low case High case
Freight Flows

2020 -2030 2031-2040 2041 -2055 | 2020 -2030 2031 -2040 2041 -2055

TOTAL impact -10 10 0 70 90 90

Adriatic ports and related trade
flows (focus on pan-European
South-North trade flows and -1 1 0 5 10 8
goods coming from China and
USA)

North Sea gBaltic Rail Freight

Corridor development

EU directives for environment
(shifting trans portation towards
more environmentally friendly

modes)

European freight rail transport

system and intermodality

Airport connectivity of Baltic

airports with other destinations

Growth and development of
global economy (Overall global
growth, not necessar ily only

Europe)

Urbanization (Higher amount of

people living in cities)

Geopolitics (Political -economic
relationship among countries on 0 1 0 3 5 7

the European continent)

European economic integration
(increased cooperation on pan - -1 1 0 9 8 10

European level)

Economic development of
European countries (in terms of -1 1 0 9 10 9

economic growth)
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7. Option identification

7.1 Do-nothing option analysis

7.1.1 Do-nothing option definition

Since CBA measures changes in values against the Base case, at first, a benchmark do-nothing option

needs to be defined, which takes into account the following parameters:

For the do-nothing option, current infrastructure managers (holders) were s

traffic accidents, etc.).

Investments in as-is road, port, railway, airport infrastructure

Maintenance costs as-is of road, port, railway, airport infrastructure

Economic costs and benefits of existing road, sea, railway, and air traffic (noise, air pollution,

urveyed and their

development plans analysed. Key highlights are presented below, detailed description of as -is situation

and do-nothing option is provided in the Appendix

7.1.2 Summary of expected developments in the do

-nothing option

7.1.2.1 Infrastructure
Estonia Latvia Lithuania Notes
Thgre ISa neeq o The do-nothing option
maintain the rail >
. assumes that it is
infrastructure between .
necessary to construct | No railway
Parnu and Lelle T .
Rail (annual costs approx and maintain a infrastructure
- ’ 1520 mm connection developments affected
EUR 1.5 million as : - .
. between the Riga by Rail Baltica
estimated by -
) central station and
infrastructure ; .
Riga Airport.
manager).
Current traffic
intensities on the
majority of Via Baltica
sections are still
The infrastructure relatively low, .
. - compared to maximum
managing authorities ) !
. . All road development intensity allowances on
The infrastructure do not have particular
. i plans are planned to be | these roads. The
managing authorities development plans ; ;
. implemented maintenance works are
do not have particular that would be affected .
Road . - independently of the planned on a regular
development plans by Rail Baltica. The A S
. realization (or not) of basis, independently of
that would be affected maintenance and . . }
) - . the Rail Baltica changes of traffic
by Rail Baltica. investment schedules . ) o .
. . . project. intensities, thus it is
not directly linked with
. assumed that reduced
traffic volume. . "
traffic intensities on
roads will not in any
way impact expected
maintenance costs in
the future.
The infrastructure . The infrastructure
. - No changes to airport . "
managing authori ties . managing authorities
) operations (no .
do not have particular Co . do not have particular
. significant difference
Air development plans development plans

that would be affected
by the realization (or
not) of Rail Baltica.

in operations between
1520 mm and Rail
Baltica connection)

that would be affected
by the realization (or
not) of Rail Baltica.
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Estonia

Latvia

Lithuania Notes

Sea

The infrastructure
managing authorities
do not have particular
development plans
that would be affected
by the realization (or

The infrastructure
managing authorities
do not have particular
development plans
that would be affected
by the realization (or

not) of Rail Baltica. not) of Rail Baltica.

The infrastructure
managing authorities
do not have particular
development plans
that would be affected
by the realization (or
not) of Rail Baltica.

7.1.2.2 Market developments

Passenger market Freight market
Rail system development regarding passenger Existing rail system development on the north -
service expected to occur in commuter segment, south axis already developed (project Rail Baltica
Rail no significant improvements expe cted regarding I) thus no further capacity improvements
intra -Baltic connections on the existing 1520 mm expected in the do -nothing scenario.
network.
Incremental capacity and quality improvements Incremental capacity and quality improvements
expected to be outweighed by the increase of expected to be outweighed by the increase of
Road traffic, therefore, the key road traffic parameters traffic, therefore, the key road traffic parameters
(the effective speed, safety etc.) are expected to (the effective speed, safety etc.) are expected to
remain constant. remain constant.
Air No significant improvements expected regarding No significant improvements expected regarding
intra -Baltic air connections. intra -Baltic air connections.
No improvements expected regarding intra -Baltic | No improvements expected regarding intra -Baltic
Sea sea connections that would be influenced by Rail sea connections that would be i nfluenced by Rail
Baltica. Baltica.

7.2 With project option analysis

7.2.1 Global project definition

Key messages:

3 Rall Baltica project scope needs to be assessed via functional, infrastructure and technical
layers

3 The scope of the CBA relates to the public railway infrastructure part of the project that serves
the primary purpose of fast conventional international rail traffic

Based on the RBRh} v~
fast conventional double track electrified

and European standard gauge (1435 mm) on the Route (from Tallinn through Parnu

z}¥¢yz " ©C V| " zz£zwm2A

-Riga-Panevezys-

Kaunas to Lithuania -Poland Border on the route as proposed by AECOM study with a connection of

Vilnius -Kaunas as a part of the Railway).

This definition also has been referenced in the latest Joint

a } z RdlB&tita isvajnew ¥ |

railway line with the maximum design speed of 240 km/h

Declaration of Transport Ministers (Rotterdam 2016). The Contracting Scheme Agreement *2° provides
yz{~o~2~¥YRailBalca\ ¢¥ywv & e ¥ z x 2 Ces un@ertakdn by the}Parties/ix drder-to~ 2@ ~
build, render operational an d commercialize the Rail Baltica railway and related Railway Infrastructure in

accordance with the agreed route, technical parameters and time schedule.

The expected core outcome of the Global Rail Baltica Project is a fully interoperable railway line of more
than 870 km in length, meant for both passenger and freight transport and the required additional

railway infrastructure (such as passenger and freight terminals , maintenance and rol ling stock facilities ).
It will be integrated into the EU TENT Core Network as part of the North Sea g Baltic Corridor and will

be competitive in terms of quality with other modes of transport in the region.

120 Agreement on the contracting scheme fo the RB, 30 September 2016
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Rail Baltica Global Project is an initiativ e of great significance and add s value, both, in the Baltic Sea

region and Europe as a whole.

Itis in line with the Regulation (EU) No 1315/2013 of the European Parliament and of the Council of 11
December 2013 on Union guidelines for the development of the trans-European transport network
(TENT) and the Regulation (EU) No 1316/2013 of the European Parliament establishing the
Connecting Europe Facility, where Rail Baltica is mentioned in the pre -identified project list of the
European Union TENT Core Network 121,

Among all Core Network Corridors set out in the CEF regulation (Annex I), the North Sea -Baltic corridor
has the potential of becoming one of the most economically diverse transport c orridors in the European
Union. However, it is currently characte rized by insufficient transport infrastructure with long sections
where the core network railway infrastructure (1435 mm gauge) is completely missing , as a result of
which the part of the corridor in the Baltic States is currently an isolated network. Remo ving this
bottleneck would provide individuals, consumers and businesses in the Baltic States and neighbouring
countries with new efficient possibilities to access Central Europe and beyond, thereby increasing the
capacity for the free movement of people, goods and services. The improved connectivity would

promote further economic and social cohesion between Baltic States and the rest of the EU .

i} ~© ~© ©«!!'¥"azy w a2}z X¥E£f«o~xva~¥no {"¥E 3}z X¥EE£~OC
Core Network Cor™ ~y ¥" © vaoy X¥oozx?~ago] Z« ¥z [vx~¢~2a" 8 ["¥Ef L
which identifies the Rail Baltica project as a major missing cross -border project and a project with a high

added value to EU. Rail Baltica is also defined as one of the flagship projects!?® of the trans-European

transport network (TEN -T), highlighting its particular significance for the region.

Implementation of the Project will also have a positive impact on the environment as availability of the
railway alternative for both passe nger and freight transportation would facilitate a modal shift in
passenger traffic from road and air transport and freight traffic from road and sea transport to railways ,

which would result in a reduction of transport related CO , emissions.

Since there are multiple projects directly and indirectly related to  Rail Baltica, it is reasonable to split

the definitions into three layers:

Functional layer (separate sub-layer for passenger and freight transportation, describing
potential services within the scope of the Rail Baltica supply chain).

Infrastructure elements layer (fundamental infrastructure elements, necessary for the
fulfilment of necessary functional and technical requirements)

Technical layer (list of projects and sub -projects directly and indire ctly related to Rail Baltica
separated into global, extended and wider project categories) .

The technical layer project categories are defined as follows:

21 Kaunas-Vilnius connection is out of the scope of TEN -T and CEF regulations
122 hitp:/lec.europa.eu/transparencyfregdoc/rep/1/2013/EN/1 -2013 -940 -EN-F1-1.Pdf
123 http:/leuropa.eufrapid/press -release IP-15-5269 en.htm
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The Global project *?* includes infrastructure elements that guarantee primary functionality and
technical requirements to ensure that Rail Baltica delivers international fast conventional
passenger and freight services, including interoperability.

The Extended global project includes potential enhancements of Rail Baltica, which are not part
of the infrastr ucture elements required to guarantee technical requirements for  Rail Baltica as a
fast conventional passenger and freight international connection. These enhancements create
value added for the Project by generating additional international passenger and freight flows
and further leverage the Rail Baltica infrastructure and promote its integration into functional
intermodal supply chains, as well as promote cross -industrial synergies.

The Wider project includes local scale projects with limited impact on i nternational flows and

the primary aim of Rail Baltica as an international connection.

7.2.1.1 Functional layer
The primary functionality of Rail Baltica is to serve as a connection to the European international freight

and passenger logistics ecosystem, taking t wo parts into consideration (see Figure 56):

The definition of passenger transportation services (passenger service needs facilities and other
infrastructure that does not end at the PL/LT border).

The definition of freight transp ortation services .

Figure 56 Functional layer of Rail Baltica

Passenger transportation services
Besides passenger transportation within the Baltic States, Rail Baltica would allow for competitive

passenger transportation s ervices northbound , for example to Helsinki (via the sea), and southbound to

24 1yz 2z £ ¢\Ve¥wve | ¥ zx2C }vO wzzo yz{~@mzy O!zx~{~xvee  {¥°

coincide with the use of th is term for institutional and eligibilit y purposes in the wider context of project implementation and other
documents
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