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Before TTR

Before TTR
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with TTR
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+ Freight RUs request at any time
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Reduction of external effects
(congestion, accidents)

Figure 1 Executive Summary
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Note: Explanation for figures changes from Business Case Creation (2017) to Business Case Evolution 2019

Figure Business Case Business Case Explanation
Creation (2017) Evolution 2019

Total Sector 1,5BEUR 0,95 BEUR More accurate data on system

Investments cost from RNE side by definition
of IT landscape

Potential Benefits for 32 BEUR/year 23,5 BEUR/year Introduced increasing

Europe capitalisation rate i starting with
10% in 2025 (full benefits will are
applied after 2030)

Potential Benefits IM/RU 2,1 BEUR/year 2 BEUR/year Factor correction and introduced

capitalisation rate

» TTR Scenario BC-Creation (2017)

Positive Cash flow after 2024 (32 BEUR/year).
Break-even point after one year in 2025.

Total investment cost 1,5 BEUR.

Total benefits 224 BEUR within 15 years.

Return on Investment = 162 times the investment.

O O O o o

» TTR Scenario BC-Evolution (2019)

Positive Cash flow after 2025 (Average: BEUR 24/year)
Break-even point in 2025

Total investment cost MEUR 950

Total discounted benefits BEUR 129

Return on Investment = 346 times the investment

O O O O O

Assumption underlying update BC Evolultion 2019 deviating BC Creation 2017

f
f

f
f

E ]

E ]

RNE
of t

Start date 2019

Investment approach - not budget approach (Financing necessities, etc. shall not taken in
consideration)

Investments includes planning, software development, hardware, maintenance and licences
Investments in IT-Systems which will be born even TTR will not be implemented (but are a prerequisit
for TTR implementation) will not be calculated (e.g. TSI PCS compliant mandatory interfaces)

Costs are estimated based on low-cost supplier and optimal system and process implementation (no
major delays or modifications)

RNE/FTE HR cost for project management, steering, etc. are included in system cost

Cost for change management, internal process modification, staff training estimated (is carried forward
from Business case 2017 since it could not be further specified)

Railway-related research and innovation cost (C) are not taken in consideration

IM/RU investmentsl: 5 Major RUs invest in respective interfaces, 20 European IMs invest in respective
interfaces - Cost are mirrored on centralised system

and FTE have agreed to jointly reform international

he I nternational Ti met albtheiEorgpeaR tinee@dirgg €adnmynity Bl )with

the support of ERFA (European Rail Freight Association). The objectives are:

1 a survey in respect to potential implementation/change cost along the members of RNE and FTE did not
supply usable indication for cost estimate

6
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» clear market orientation,

» greater reliability (including planning and implementation of possessions),

» improved commitment to the international timetabling process by all parties involved,

» greater efficiency in terms of capacities and resources in order to avoid duplication of planning and/or
work, and

» alarger rail market share thanks to a better use of existing track capacity (rather than adding new
infrastructure)

The first phase of this ambitious project gave a prominent role to Railway Undertakings that expressed their
points of view, leading to a market requirements portfolio. The second phase worked out innovative answers
to the questions raised in an interactive way within the rail community. The ongoing Phase 3 shall define the
framework for the new process incl. the IT system and legal framework and furthermore sets the prerequisites
for the endorsement and pilot implementation phase.

The current Business Case takes into account the achieved results and proposals dated end of March. The
project is still ongoing and major commercially-oriented issues are in the process of the final specification (e.g.
commercial conditions). However, some of the project parts with significant financial impact, especially for the
IMs (e.g. IT system requirements), are still under discussion and will not be finalised until delivery of the present
Business Case.

The current Business Case is a major basis for the endorsement phase and decision-making process for
implementation. It shall be seen as a framework analysis which shall be further detailed as soon as final
agreements and specifications are finalised.

Furthermore, according to the results of the Business Case of the previous Phase 2 (TTR project is now in
Phase 3), the present Business Case shall not only quantify or qualify potential benefits with respect to micro-
economic effects of business process re-engineering i since TTR deals with a key business process heavily
influencing the choice of transport mode (rail, road, water), it is obvious that European transport policy
requirements and the basic logic of those policies (macro-economic effects) have to be taken into consideration
when calculating the business chances. This means in general:

» de-carbonise and reduce emissions A i S a theeenvironmento

» increase in efficiency and utilisation of rail network capacity to avoid bottle necks A Safeguard
European investments

» increase in the reliability, lower operating and administrative costs of rail transport A Increase in
competitiveness to support shift to rail

» ensure structural change to enable rail to compete effectively and take a significantly greater share of
medium and long distance freight and passenger traffic A Change towards market-orientation

The BC-studies refer to the data provided by the stakeholders, expert opinions, and international research
studies. BC-Team does not take any liability with respect to the published data.

However, BC-Team tried its best to put the most useful and reliable information together and generate
trackable conclusions. All estimations made by the BC-Team were conservative.

The survey on modifications showed different detailing grade on evaluation possibilities which was mainly
based on a lack of statistical functionalities of systems in place, which did not allow a tracking of
dossier/requests and their status. Additionally, the return of surveys was very limited, only allowing a projection
based on estimation.

The approved TTR IT landscape gave to possibility to estimate implementation cost for the central system on
an already accurate level. However, data for implementation efforts on RU/IM side are rather limited even
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though RNE initiated a survey in this respect. Harmonised commercial conditions concept was still not
available during the update of the Business Case. Therefore, these quantitative items could not be analysed.

4, Method

4.1. Methodological approach

The applicable methods for business cases highly depend on the cases themselves. A strategy-oriented
business case can only be developed under a high degree of uncertainty. For a concretely- planned project or
investment alternative, detailed estimates of economic values are more likely to be predictable. In this way,
the business case is more a guiding evaluation: It leads the conception and implementation towards the
intended objectives and helps to identify the levers, necessary decisions and risks.

Actual status of

Major ideas are identified as part

Concept of the project
ideas A
= Concept e
= ideas
- Concept
o]
3 idess Concept Range of potential solutions
[« ideas
Concept
ideas o meeme®
Concept Q/ i

ideas Conception

P > <
. g > <

mplementation

4

Figure 2 Project conception and implementation? - Status of TTR

The following chapter describes the methodological approach.

* Desk research
s Interviews

Analysis BC

(latest) + data
review = Inventory

Decription * Interviews

* Analysis of project documentation

current TTR
process status

* Brainstorming
* Interviews

* Brainstorming
* Interviews

 Cross/check with stakeholders

Elaboration of BC

Figure 3 Method

* Data collection (Interviews,
Questionnairs, other ongoing
initiatives, Desk research)

* Data assessment (Comparison and
Approximation analysis,
Quantitative analysis — Scrum
methodology, Qualitative analysis)

The method follows a step-to-step approach. For the different Business Cases, specific methodologies are

applied based on the data availability and estimated outcome.

2 Development of Business Cases for the Redesign of the International Timetabling Process i Documentation

Dr. G6tz Volkenandt

8
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4.2. Business Case scope and boundaries

This chapter deals with the analysis of stakeholders to be affected by the new process and their respective
benefits.

The Business Case tried to analyse and compile financial benefits and cost for the stakeholders on a European
level, based on an extrapolation of data samples provided by the stakeholders.

The benefits and cost for single stakeholders such as European IMs or one single IM shall not be analysed
since

» Resilient statements require high data-quality;

»  Currently comparable statistical data is only available on a high aggregation level since there is a wide
range of definitions on which basis the data is compiled;

» Maturity level of IMs and RUs differ i therefore, results may be interpreted differently_(positive/negative;
e.g. standardised process A shared capacity management based on standard software may be
positive for younger underfinanced IMs but not for matured IMs with self-developed IT);

4.2.1. Stakeholders

The intention of stakeholders is documented through the goals of a project. The TTR-project states the
following goals:

»  Market orientation (different deadlines for the KEY STAKEHOLDER TTR
placement of path requests in order to fulfil the
requirements of the logistics industry). Rallway

» Reliability of the planning and execution of ﬁg;’?;‘j;“

possessions as a basic requirement for higher
efficiency, better utilisation and quality products.

» Commitment to the timetabling process, since an
optimisation of planning results and effects is only

Infrastruct
ure
Managers
possible if the process is handled deterministically. ‘b (IM)

» Process efficiency as a result of the minimisation of
y Rail Bodies Customers of
manual and unnecessary work. RUs /

»  Improved rail market shares through better use of Applicants
existing capacity.
It is clear that the last goal is the overall objective since the other goals are (e.g.) requirements and
preconditions.

5. Comparison of current and new TTR process

The following Figure shows briefly the main obstacles in the current timetabling process and respective TTR
solutions.
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After TTR

* Onerequest method for all traffic
* One hard request deadline in year

Long term capacity planning by taking into account TCRs and capacity needs

announcements of the applicants

» Nonharmonized deadlines for path offers and

allocation across Europe

* Nonharmonized approach to changes and
modifications

* Nonharmonized capacity restrictions, works and
possessions with majorimpacts to the timetable

Flexible request methods

Rolling Planning

* 365 Request possibilities in the year
* Multi-year allocation of capacity
+ No annualtimetable request
deadlines
* Quick request process execution:
o Maximal 4 monthsahead of
train run
©  Executable in 4 weeks of lead
time
+ Regular updates of the capacity -
overview available daily

Annual Timetable

e Shorter path construction time
» Stable path offerearlier available
o Consequencefor passenger
traffic:
Ticket sales can start 6
months before the timetable
change
* Earlier path allocation
* Even for requests after the
deadline, the ticket sales can be
opened 2 months earlier than
today

Figure 4 New vs. Old TT process

6. Business Case Studies

This chapter serves to legitimise all important financial and non-financial impacts for the Business Case on
Business Case Studies (BC-S) and shows how they can be valued.

6.1.

Scenario 1: Implement new TTR process

Benefits and cost will be analysed in the following Business Case Study themes:

6.1.1.

BC-Study 1 (TTR reduce modifications)

The BC-Team collected data in respect to the changes and modifications on the path requests and respectively
allocated paths. The information was collected by means of a survey.

The overview of the results is provided in the tables and graphs below.

Freight appHcantsF

igures TT 2014 TT 2015 TT 2016

Total Total Annual TT requests ~ 12.616 14.514 11.964

requests -

Total Total modifications 28.887 32.420 28.893

modifications -
in % of total 229% 223% 241%

Table 1 Summary of the survey results for the freight applicants (SNCB-Logistic, DB Cargo and BLS

Cargo)

Passenger applicants

Figures TT 2014 TT 2015 TT2016
Total Total Annual TT requests 1438 1401 1475 ’
requests
Total Total modifications 1012 1013 1050 -
modifications -
in % of total 70% 2% 1% )

Table 1 Brief overview of survey results for passenger companies (Trenitalia and DB Fernverkehr)

Infrastructure Managers

Figures TT2014
Total requests Total Annual TT reguests 131.254
Total Total modifications (X-12 to X-0)  291.010
modifications

in % of total path requests 222%

Table 1 Infrastructure Manager survey results — only annual TT requests are taken into account (SBB, ADIF, DB,

PKP RFI, SNCF, SZDC)

Total request vs.

TT2015 TT2016
135.449 136.889

284.767 309.871

217% 236%

Legend

number of

tatal modifications

» Red/orange =

modifications
(X-12 till X-0

» Blue Annual
TT requests

10
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The comparison of the figures and tables indicates that the amount of changes and the rate between number
of modifications and total number of requests of changes is significantly higher for the freight applicants than
for the passenger applicant.

Finally, the survey was applied to the IMs, and the facts / figures were provided by more IMs. As was the case
with freight, the IMs also indicated the difficulty to gather the data without having the appropriate IT-tool-
support.

In all three cases BC-Team took into account only the figures for annual timetable requests since the ad-hoc
request handling varies dramatically from one applicant to the other. For some applicants, all modifications
during the running timetable are interpreted as ad-hoc requests. Other applicants only calculate the new traffic
during the running -hometable period as fad

As reference are taken the operational research results of the Swedish IM, one of the stakeholder of the TTR
project. They show the analogy between lean production and its challenges and timetable planning (see the
presentation of Trafikverket in Business Case inventory). The Figure 5, Figure 6 and Figure 7, indicate that the
cost of changes applied to the process as well as on the resources involved in the process increase as the
degrees of freedom decrease. Trafikverket and SICS institute operatively analysed 8.000 allocated train paths
on the dedicated line in Sweden and recorded even 100.000 (!) changes on them.

The BC-Team assumes that the reason for such a high number compared to the result of the survey is related
to the fact that Trafikverket / SICS institute has also calculated the servicing and additional ad-hoc traffic.

» Early decisions impacts flexibility and cost.

Product Development Resource Planning

Process Cost of
Changes

I Degrees of } Degrees of
Freedom Freedom

Product Decisions Planning Decisions

Cost of
Changes

Planning Pecisions

{ /
Product Resource
roduction Optimizati
Decisions  Production prim{zation
. Optimization
. .
Fimre Firme®
Problem esign Production Resource Allocation Process
Identification Planning
Conceptual Development Manufacturing

Design

If these findings are applied on the timetabling process, the degrees of freedom would decrease if there was
just one day in the year as the request possibility. As the day of operation gets closer, the more changes are
applied, as reported in the surveys showed above. According to the rules of Alean productionoapplied to the
timetabling process the costs of each modification increases the day of train operation approaches.

11
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Date of request 8 only one possibility Date of operation

Cost of
Changes

>

Degrees of freedom

Figure 6 Costs of changes applied to todays' process

Applying any change requires an administrative effort of at least ¥ of the whole amount (this is an experience-
based value provided by timetabling experts). By entering the number of requests processed by the applicant,
multiplying them with the cost per request (e.g. 1 1 applicant and 1 IM with the cost of EUR 550 per request)

the costs of additional 25 % are significant, even for one applicant.

According to the survey results the number of changes / modifications registered by IMs and freight companies
is more than two times higher than the number of the requests. When applying this cost calculation to the

results of the survey (just for TT 2016 for simplicity reasons), the following values are obtained:

Item Value
Cost per request (LRU T 11M) EUR 550.00
Cost per change (25% of cost per EUR 137.50
request)

Survey result: total number of 136,889.00
requests registered by IMs
Survey result: total number of 309,871.00
changes/modifications registered by
IMs
Survey result for IMs: 50% of total 68,444.50
requests for Passenger applicants
(assumption!)
Survey result for IMs: 50% of total 68,444.50
requests for Freight applicants
(assumption)
Number of changes for passenger 48,723.20
applicants multiplied with the factor
71% (see survey results table)
Number of changes for freight
applicants multiplied with the factor 165,293.12
241% (see survey results table)
Cost of changes based on the rate for EUR 6,699,440.47
passenger applicants (71%)
Cost of changes for based on the rate EUR 22,727,804.58
for freight applicants (241%)
Cost of changes based on the records EUR 42,607,262.50
of IMs (actually, joint costs for RUs
and IMs)

Table 3 Cost of changes / modifications

Itisobviousthats uch unnecessary costs should be avoided.

assumptions mentioned before i the readers are free to calculate the costs according to their specific cost and

effort estimations.

12
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NAatAa Af ramiinct A 2QE rnAaccihilitias

NAatAn Af AnAratinn
Degrees of freedom

Cost of
Changes

The proposal of the TTR project is to apply the new TTR process to avoid or reduce these costs. If the daily
request possibility is offered (especially for freight), as specified in the Rolling Planning concept, the cases like
Use Case 4,5 and 6 (see Annex 2 of full version TTR BC-V3.0) can be covered, and the cost of the changes
can be significantly reduced. The changes after the initial Rolling Planning request may be applied much later
than today, the amount of such changes is significantly lower. According to the timetable experts from the
stakeholder companies of the TTR project, the requests for the freight traffic in the yearly timetable for the Use
Cases 4, 5 and 6 are very often applied 10 t iRolmg
Planning, such changes may be avoided, and the effort is automatically reduced, due to the customer-oriented,
fijdngti meod r e q u ¢ adchanmged aremeeded by applying the more flexible process, the costs as
i ndi c at eTdblei3 €ostohchanges / modificationsdfor handling of the changes may not appear in that
enormous amount any more.

Finally, the quantitative benefits of the new approach are:
» Reducing costs of the resources due to the reduction of modifications (JIT- Just In Time timetable
production)
» Increasing the potential offer for the end-customer i with better earnings due to the reduced resources
cost, with more reliability on the capacity due to the capacity increase (see Assumption 8)

» Generating additional earnings due to modal shift in a certain percentage area (see BC-study 4), due to
t he -if-f usme o Rol | i ng Fieadlyapproagh. cust omer

Additionally, taking into account the new capacity concept and real-time capacity calculation, the current
available capacity could be extended by 15% (BC Inventory i St udi e s/ T rUnéoveked epakitg in
Incremental Allocationd and DB projX)ct results Nex

Based on the above-mentioned study the BC-Team calculated the capacity gains on following assumptions:
30% of the capacity increase is directly usable, by calculating the product of (3,425,000,000 train km EU (UIC
2014) * (1.10*30%) i 3,425,000,000) *139 SEK (EUR 14.7)/km leading to a potential benefit of up to BEUR
1.5 lyear.

What does this mean for the shareholders of rail transport?

Beneficiaries of increased capacity

» I'M = all service levels (Minimum Access Package,

» Industry = Electritiy/Diesel suppliers

» RUs = railway undertakings, |l ogistics providers,
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Benefit sharing on capacity
improvements

u IMs
¥ Industry (Electrictiy/Diesel)

RUs

Figure 8 Benefit sharing on capacity improvements?

Calculation can be found in Annex 8 of full version of BC Evolution-V3.0.

6.1.2. BC-Study 2 (TTR improve coordination and capacity)

The need for improvement of the coordination about the capacity restrictions, works and possessions has been
clearly demonstrated during the TTR project. Additionally, in parallel, the RUs within the UIC working groups
for cooperation with RFCs have expressed the needs. Some highlights from the presentation made for the
AdWorld Bank Seminar Strategies to deliver opportunities and enhance effectiveness: a response from the
sector Sandra Géhénot, UIC Freight Director Vienna, 08 November 20160 ar e gi ven here.

Productivity
Example: Coordination of Infrastructure Works

Capacity optimisation in terms of
resource planning .
Optimize technical performance.
Examples:
Develop and operate quality and resource-optimised
rail freight services (PCS)
Remove infrastructure bottlenecks Productivity
Longer and heavier trains
Coordination of infrastructure works
(within and outside of RFC”s)

DUE TO UNCOORDINATED CONSTRUCTION WORKS RAIL LOOSES COMPETITIVENESS!

= Asignificant increase of
transportation time

€ ’ Active monitoring Frequency
= Decreased refiability of rail
transportation ) Uncoordinated
" "“‘T'“ of transportation construction works Transport cast Reliability
costs

= High coordinatien effort
along the chain

Transport tme

!

= RUs losing creditability

=  RUs losing traffic

=  Previously agreed timetables
(FTE) cannot be used

= Modal split going into the
‘wrong direction - rail to road

= CQ,emission increasing

wic/

Figure 9 The need for coordination to avoid the loss of competitiveness

The BC-Team gathered the qualitative inputs by means of the survey with the stakeholders of TTR. The survey
has shown the numerous examples of insufficient TCR coordination and their consequences to the business.
The most drastic example has been indicated by a major German RU on the case of uncoordinated TCRs on
the Scandinavian route (see BC-Study 2 inventory).

3 Calculated based on average transport price of SEK 139 and Swedish Network Statement i see Annex 8 of
full version TTR BC-V3.0
14
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Item Amounts

Number of train paths needed for transport on 275
the route in 2017

Number of transports rerouted via sea 87

Total trains cancelled 188

Loss according to additional ferry costs (2017) EUR 133,000.00
The loss according to the cancelled trains MEUR 3.8

Loss for infrastructure manager for cancelled EUR 415,000
275 paths

Total loss of the Group (ferry, missing infrastructure Approx. MEUR 4.3
charges, cancelled trains for customers)

The analysis of the major German RU brought about the result of around MEUR 4 of loss due to the
uncoordinated TCR, which could be avoided if the new TTR process had been implemented. The loss is
actually not only registered by the major German RU, but it also affects the IM DB Netze (no access charges
can be billed if the capacity is unused).

To calculate the potential benefit, gain on a European basis the BC-Team calculated an average loss per tkm
and approximated it to the European level. This approach was highly simplified and did not take into account
losses neither for the IM nor for the passenger products which lead also to a loss of client retention since
alternatives for long-distance and short-distance passenger traffic are given.

» Inthe Cost-Benefit calculationpr ovi ded i n the ABC Financial o0 spreads
has been taken in detail: MEUR 4 loss of DB A estimation /74,818,000,000 (UIC Statistics tkm 2014) *
tkm Europe EU 261,054,000,000 (UIC Statistics tkm 2014) = approx. MEUR 14 Mio

The new approach of the synchronised and coordinated TCRs with the support of an efficient IT is supposed
to eliminate (or at least to decrease) the risk of such a loss as described in the study.

The cost-benefit analysis is actually simple and reliable. Investment currently approved by TTR Stakeholder
RNE for the TCR IT coordination web-tool is approximately EUR 150,000 for development and EUR
50,000/year for maintenance and improvement. These costs are minor compared to the loss indicated above.

Freight traffic

The initial idea of RFC offer of the Pre-Arranged Paths (PaPs) was to support the freight traffic through the
structured safeguarding of the dedicated capacity on European corridors. However, the examples provided by
the TTR stakeholders showed that without a common approach to capacity safeguarding throughout Europe
(i.e. without applying the same synchronised and harmonised procedures by all IMs participating at a corridor),
the success would be strongly limited.

In the analysis, the number of offered PaPs on the particular corridor was compared with the number of finally
allocated paths (i.e. contracted train-paths used in the operation), according to the original PaP. The analysis
contains the information from 3 companies and shows the results for 2017 (the results for previous years also
exist 7 to be found in the BC-Study3 Inventory).

Item Values
Requested PaPs 175
Allocated PaPs 72

Non-(or partially) harmonised PaP offers 103
Unsuccessful PaP allocation in % (average for 3 companies) 58.9% waste
Best rate (reported by SNCB-Log) 32% wasted
Worst rate (reported by BLS Cargo) 78% wasted

Middle value reported by DB Cargo (but with extreme case of 100% 60% wasted
waste on RFC2 and RFC6)
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The fibest cased examples gat her ed -Lbgiste,®B Cdrge and DXmhpgastiti es BL
show the highest rate of utilisation of the offered PaPs of 68%.
The fAwor st c as e dhe e8xavasted, arsl undohtumately the 100% of unusable PaPs in some
cases (see example of DB Cargo on RFC-2/4/6)!
The loss incurred due to unusable PaPs was calculated as follows:
» The loss according to effort of IMs to produce it (40h /IM A in average 3 IMs per corridor/PaP A
120h/PaP. With the resource costs of EUR 50/hit leads to EUR 6,000/PaP A 2,539 PaPsin TT 2017 A
EUR 15,234,000.00). This is an optimistic assumption, without taking into account the cost of the RFC
organisations! Taking the results from the Table 5 the 59% of wasted capacity generate approximately
MEUR 15thatwas i nvested in producing the PaPs. Hence, th
participating at the RFCs is EUR 8,966,297.14, a clear indication for alert.
» The loss according to effort for RUs to request it (and waste it) can be calculated as follows:
Ef fort per request i s g¢gi venAIEUR 20h(wastedeetiort permorks sumpt i on

Usable-PaP). Hence, just for the 3 RUs that contributed to the survey, the 103 * EUR 200 represents
already the EUR 206,000 of loss.

» The loss for RUs due to not providing the transport for the final customer (depending on applicant®
pricing policyi each applicant can calculate it individually) can be calculated according to the example
of the major German RU from BC Study 2, taking the 188 cancelled trains for the customers reflecting
MEUR 3.8 of loss. Hence, the 103 wasted PaPs seen as cancelled trains reflect the loss of approx.
MEUR 2 for the 3 railway companies.

» The loss for IMs by not billing the track access charge for the unused capacity (IMs may get back the
capacity, upon the decision by the RFC Managing Board, 30 days before the first operational day and
may sell it on demand i therefore the calculation represents the worst case for not using the capacity).
Taking the example from DB Group given in BC Study 2, with loss for the IM of not billing the 275 train
paths amounts to approximately EUR 415,000. Taking this factor for the 103 wasted PaPs, the loss
would amount to approximately EUR 156,000 for infrastructure charges only.

Therefore, the BC-Team recommends the implementation of the new TTR approach. The new approach
shoul d wor k iThi nmehbe nmRdlingeRlanning) as the Use Cases for freight traffic indicate
(provided in the annex of full version TTR BC-V3.0). For this purpose, the new approach envisages a careful
investigation in order to form a capacity model, the careful calculation of the capacity partitioning, intelligent
management for capacity management at the request time and finally, the harmonisation of the pre-planned
products and capacity bands of the IMs on the international / interoperable level.

The following measures offered by the new TTR concept should help avoiding the loss indicated in this study:

» Daily possibility of request (just-in-t i me) : no need for fAemptyod requests

year (X-81 second Monday in April). With this approach, the RU/Applicants come closer to customer
needs as indicated in the Annex 2 Use Cases of full version TTR BC-V3.0.

» Daily update of the capacity: less possibility for wasted capacity. According to the assumption 8, the
daily capacity management increases the available capacity from 10% to 15% without physical building
of the infrastructure.

» The safeguarding of capacity is recommended in the Preparatory Study3* commissioned by EC for
impact assessment of the rail network: securing that the capacity reserved for the purpose of freight
should not be jeopardised

» Harmonisation of the capacity bands and slots between the IMs will help avoid the main reason for
rejection of the PaP allocation by the RUs/applicants i the low quality and non-harmonised paths.

Applying the measures of the new TTR process would help avoiding the loss indicated in the study.

Passenger traffic

Itis not only the rolling planning approach that needs the capacity safeguarding, it is also the Annual Timetable
request method. According to the new approach for ATT requests and offers, the draft offer should already be
provided at X-6.5. Thus, the sales of the tickets for the passengers can be started 6 months before the
timetable change. This would create the competitive advantage to the other modes of passenger transports.
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One of the TTR project stakeholders, OBB Personenverkehr (Austrian State Railways, Department for
Passenger Traffic) has already opened the ticket sales six months before the timetable change date. The train
ticket sales significantly increased compared to the period before this processual step had been introduced,
according to the report submitted to the management team of the TTR project. Due to the OBB corporate data
protection guidelines, the quantitative data could not be delivered, but OBB is ready to confirm this statement.
The current risk, taken into account by OBB is that there might be some instabilities of the timetable due to
works and possessions. In that case, the customers would be informed, and the refund is offered.

However, the new TTR approach minimizes this risk. TTR envisages that the draft offer at X-6.5 is already
stable and takes into account all major and medium TCRs (Temporary Capacity Restrictions, i.e. works and
possessions). The implementation of the complete TTR approach (safeguarding capacity, coordinated TCRS)
would guarantee the stability of the timetables provided to the end-customers, i.e. passengers.

Before launching legislative initiatives, the EC carries out impact assessments that constitute a useful source
for the Business Case at hand.

The Preparatory Study for the impact assessment of a freight railway network supposed measures for a
fsmooth and efficient path allocation process for international freight trainso . Together with the
non-RU to apply for train paths, the Study expected a positive influence on commercial speed and line capacity.
The activities stipulated to achieve the objective show a remarkable similarity to the TTR project. They include*

» reserve a pre-defined amount of good paths after having carried out a needs assessment by
way of a market study;
A this correspondstoBC-St udy 3 i . e. i Ca p a adpdsed bySTAR, ®4ftorm r d i n
Benefits Map

» setup acatalogue of good ad hoc paths;
A this correspondstoBC-St udy 3 i . e. fCapacity Saf,®4gfomr di n
Benefits Map

» it will not be possible for IM to cancel paths for freight to serve passenger traffic;
A this correspondstoBC St udy 3, i .e fACapacity SabDddrguar di
Benefits Map

» revise timetabling procedure so that requests for freight paths can be better satisfied;
A this corresponds to BC Study 1, D2 and D3 from Benefits Map

» propose differentiated paths in terms of quality, i.e. in terms of journey time and/or risk of
delay and attach commitments, for both contractors (operator and IM), to these different
quality levels;

A this corresponds to BC Study 2 and 3, D1, D2, D3 and D4 from Benefits Map

» setup procedures and processes to ensure the consistency of the capacity distributed to
freight applicants for cross-border trains composed by paths from different IM.
A this corresponds to BC Study 2 and 3, D1, D2 and D4 from Benefits Map

The study expects an increase of freight train paths and therewith, an increase in freight tkm of 10 % as
compared to the Baseline Scenario by improved path allocation rules. This equals an increase of freight traffic

4 PriceWaterhouseCoopersi NEA, Preparatory study for an impact assessment for a rail network giving priority
to freight i Final Report (commissioned by European Commission - Directorate General Energy And
Transport), 11.11.2008,
http://ec.europa.eu/transport/sites/transport/files/modes/rail/studies/doc/2008_11_ia_rapport_final_pwc.pdf,
p. 26-27.
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on the main corridors and the ERIM network (European Rail Infrastructure Masterplan) of 41,008 million tkm
per year®.

The study expects benefits between BEUR 5 and 12 when all measures proposed for the rail freight corridors
are implementeds®.

The relation between heavy duty road vehicles and freight trains with electric traction is calculated with the
factor five. In total, road transport caused 93 % of total EU external cost of transportation (BEUR 314 p.a. in
2008, excluding congestion), rail transport 2 % (BEUR 10 p.a. in 2008)7. The low and sinking modal share of
railways translates directly into higher external cost of transportation in the EU.

The first TTR Business Case used input parameters from a 2016 SCI Verkehr study on the European rail
freight transport market. The main parameters taken over are &

» 18 % modal share of rail freight

» MEUR 17,500 market volume of rail freight transport
» 440 billion tkm transport performance

» 51 % share of international transport

Mode of transportation 1,000 tkm Modal share
Road 1,725,000,000 71.9%
Rail 411,000,000 17.1%
Inland waterways 151,000,000 6.3 %
Pipelines 113,000,000 4.7 %
Total 2,400,000,000 100.0 %

A hypothetical shift of one percentage point of modal share on the basis of current EU statistical data, i.e.
24,000,000 x 1,000 tkm, from road freight to freight rail would therefore induce the following changes of external
cost of transportation in the EU (prices 2011, see above, excluding congestion cost):

Road freight external cost: 24,000,000 x EUR 50.5 = EUR 1,212,000,000
Rail freight external cost: 24,000,000 x EUR7.9 = EUR 189,600,000
Difference: EUR 1,022,400,000

i.e.ca.BEUR 1

5 PriceWaterhouseCoopers i NEA, Preparatory study for an impact assessment for a rail network giving priority
to freight i Final Report (commissioned by European Commission - Directorate General Energy And
Transport), 11.11.2008,
http://ec.europa.eu/transport/sites/transport/files/modes/rail/studies/doc/2008_11_ia_rapport_final_pwc.pdf,
p. 85-86.

6 PriceWaterhouseCoopers i NEA, Preparatory study for an impact assessment for a rail network giving priority
to freight i Final Report (commissioned by European Commission - Directorate General Energy And
Transport), 11.11.2008,
http://ec.europa.eu/transport/sites/transport/files/modes/rail/studies/doc/2008_11_ia_rapport_final_pwc.pdf,
p. 123.

7 Van Esse, Huib et al., External Costs of Transport in Europe i Update Study for 2008, Delft, September
2011, http://ecocalc-test.ecotransit.org/CE Delft 4215 External Costs of Transport in Europe def.pdf, p.
78.

8 SCI Verkehr GmbH, European Rail Freight Transport Market - Developments i Volumes i Players, Berlin
2016 https://www.sci.de/uploads/tx_edocuments/Flyer_MC_Rail_Freight_Transport.pdf, p. 5.
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The preparatory study for the impact assessment of a freight railway network estimates congestion costs per
tkm for a lorry at EUR 2.17; for a freight train at EUR 0.01 (2007)°. With the above shift of 24 billion tkm from
road to rail, this would result in a reduction of EU congestion costs by BEUR 53!

Road freight external cost: 24,000,000 x EUR 50.50 = EUR 1,212,000,000
24,000,000,000 x EUR 2.17 = EUR 52,080,000,000

Rail freight external cost: 24,000,000 x EUR 7.90 = EUR 189,600,000
24,000,000,000 x EUR 0.01 = EUR 240,000,000

Difference: EUR 52,862,400,000
i.e. ca. BEUR 53

The marginal cost estimate for freight rail congestion as contained in the Marco Polo calculator is EUR 0.2 per
1000 tkm (average for EU27, in 2011 prices). The average is calculated by assuming equal freight rail
congestion costs in most EU countries at the level of EUR 0.1 per 1000 tkm. For Italy, the estimated unit cost
is EUR 0.25, for Germany and France EUR 0.4, and for Belgium and the Netherlands EUR 0.510,

The assumed modal shift of 1% means additional 4.4 Billion tkm per year. The question arises; Is the European
Rail Capacity sufficient to take over those volumes?

For calculation of network capacity several theoretical approaches have been developed. Commonly used is
the so-call Timetable compressing approach according to UIC Leaflet 406. In this approach several parameters
(line characteristics i gradients, signals, block lengths, etc. and vehicle characteristics 1 speed, acceleration,
etc.) are taken in consideration to prepare a timetable which is compressed to show the utilisation rate of a
current line and express the theoretical capacity.

The capacity calculation is a complex topic and depends on many factors. Therefore, no European Rail
Capacity is available.

However, in order to cross-check the possibility of a modal shift of 1% following estimates have been taken
into consideration.

Between 2004-2007 the ERIM project carried out a study including a database which covers:
»  Current and planned 2020 infrastructure provision (including detailed investment plans).
» Estimations on current and 2020 traffic volumes
» Estimations on current and 2020 capacity utilisation

The working hypothesis has been applied to the entire ERIM network suggesting that 32% (16 000 route km)
of the ERIM network will potentially be capacity constrained in 2020, even taken into account the expected
productivity gains and the currently planned infrastructure investments increasing theoretical capacity. The
results of this approach are shown in the following table.

9 PriceWaterhouseCoopersi NEA, Preparatory study for an impact assessment for a rail network giving priority
to freight i Final Report (commissioned by European Commission - Directorate General Energy And
Transport), 11.11.2008,
http://ec.europa.eul/transport/sites/transport/files/modes/rail/studies/doc/2008_11_ia_rapport_final_pwc.pdf,
p. 113.
10 Gibson, Gena et al. (2014), Update of the Handbook on External Costs of Transport i Final Report, Ricardo
AEA, commissioned by the European Commission: DG MOVE, 08.01.2014,
http://ec.europa.eu/transport/sites/transport/files/themes/sustainable/studies/doc/2014-handbook-external-
costs-transport.pdf, p. 17.
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Degree of utilisation (u) % km
u=<70% 68 35 330
70% = u < 85% 14 7 089
u = 85% 18 9254

B UIC 2009, Source: ERIM Database

Based on these results, an additional working hypothesis to estimate the amount of capacity constrained line
sections has been applied in the ERIM Investment Analysis. This additional analysis having very positive
assumptions indicates that total route-length of the capacity constrained line sections would be as low as 3,000
km. Probably the plausible projection of the capacity constrained line sections is somewhere between the two
Scenarios.

However, taking into account the above-mentioned figures, the estimation may be based on the degree of
utilisation of the total European capacity presented in the ERIM database and assuming a direct link between
utilisation, network length and transported tkm.

km Degree of Degree of Utilised
utilisation  utilisation  km
(u) acc. (u) acc.
To UIC To BC-

2009 Team
35,330 <70% 60% 21,198
7,089 70% - 80% 5,671
85%
9,254 >85% 95% 8,791
51,673 Total 35,661

Based on conservative assumptions such as a utilisation of 35,661 km (average = 70%) currently used to
transport 440 Billion tkm, upscaled to 100% utilisation, the network shall be able to transport approximately
637 Billion tkm.

This approach can be considered as quite hypothetical but it shows that a shift of 4.4 Billion tkm shall be
feasible. It also takes into account that the network is able to serve the European passenger transport with
475.3 Billion*! pkm.

The following chapter describes the cost estimates and modelling in more detail.

Assumptions and expectations taken in Business Case calculations are the following:

No. Item Effort/Cost/ Description Source
Benefit
1 Modal share of 18% 2016 SCI Verkehr study
rail freight
2 Market volume BEUR 17,500 2016 SCI Verkehr study
of rail freight
transport

11 http://www.uic.org/IMG/pdf/synopsis _2014.pdf - Europe incl. Turkey
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the same idea as the concept of Rolling Planning
described above) is utilised. This Important
assumption is based on the research results of some
of the TTR project stakeholders. The research was
provided independently from the TTR project with the
aim of railway capacity optimisation. The operational
research®? of Trafikverket (Swedish Ministry of
Transport, Department for Railway Traffic,
Infrastructure Manager) together with the Swedish
ICT (SICS'i Swedish state research institute of ICT)

showed
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request and planning provides an optimisation*® of the
infrastructure up to 15%. The similar idea of daily
optimisation of the infrastructure was investigated by

DB Netz (German Infrastructure Manager). The

research'* showed that the railway infrastructure
capacity can be optimised around 10% if the daily
capacity optimisation process is applied. Therefore,

2016 SCI Verkehr study

http://www.uic.org/IMG/p
df/synopsis_2014.pdf

http://www.uic.org/IMG/p
df/synopsis_2014.pdf
PriceWaterhouseCooper
s 1T NEA, Preparatory
study for an impact
assessment for a rall
network giving priority to
freight 7 Final Report
(commissioned by
European Commission -
Directorate General
Energy And Transport),
11.11.2008,
PriceWaterhouseCooper
s 1T NEA, Preparatory
study for an impact
assessment for a rall
network giving priority to
freight 1 Final Report
(commissioned by
European Commission -
Directorate General
Energy And Transport),
11.11.2008,
http://link.springer.com/ch
apter/10.1007%2F978-3-
319-28697-6_20.
(Research supported by
DB Netz)

Research Insitutes of
Sweden (ICT/SICS):
Technical Report
T2017:01

http://soda.swedishict.se/
5852

(Research supported by
Trafikverket

12 http://soda.swedishict.se/5852 (Gestrelius, Sara and Bohlin, Markus and Aronsson, Martin (2015) On the

uniqueness of operation days and delivery commitment generation for train timetables. In: 6th International
Conference on Railway Operations Modelling and Analysis (RailTokyo2015), 23-16 March 2015, Tokyo,

Japan.)

13 Research Institutes of Sweden (ICT/SICS): Technical Report T2017:01 (Full paper available in BC Inventory)
14 http://link.springer.com/chapter/10.1007%2F978-3-319-28697-6_20. (Feil M., Péhle D. (2016) Why Does a

Railway Infrastructure Company Need an Optimized Train Path Assignment for Industrialized Timetabling?.
In: Lubbecke M., Koster A., Letmathe P., Madlener R., Peis B., Walther G. (eds) Operations Research
Proceedings 2014. Operations Research Proceedings (GOR (Gesellschaft fiir Operations Research e.V.)).

Springer, Cham)
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