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Co2 emission reduction from modal shift to railways (Pre-Study)

1 Topic of the study

Transport’s carbon footprint is the issue to be solved if Europe wishes to realize its ambitious targets of Co2
reductions for 2020.

Volumes in Europe are constantly increasing and transport demand scenarios for the next decades confirm this
trend. The split of the transport volumes (and market shares) betwe\en transport modes is still unbalanced: road,
in particular, is predominant in both passengers and freight. This unbalanced situation determines heavy
environmental effects, in particular on GHG emissions.

As clearly visible in Figure, in the last 20 years transport sector CO, emissions increased by nearly 40% in
Europe, while in all other sectors the “Kyoto™ targets have been more or less achieved.

Graph 1 - CO2 emissions by Sector, EU-27
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The 2008-2009 financial and economic crisis has reduced this negative trend, but still comparably less than in
other sectors. The emissions may continue to grow until 2020 within a range of up to 1.400 CO, Mton.

Graphs 2 — CO2 transport emission 1990-2020 without modal shift
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Co2 emission reduction from modal shift to railways (Pre-Study)

EEA showed recently that transport emissions projected at 2050 will higher than the total emission targets for all
sectors, and a CER/UIC recent paper analyzed that, based on current trends, a major “emissions gap” will most
probably occur in transport in 2020 already. This gap could range from 13% to 23% .

Action is needed, and only a strong policy based on the threefold strategy “avoid, shift, improve”could be
effective in the medium term.

Graphs 3 — CO:z emissions from transport sector

1990 2010 2020

Some initiatives have been realized in order to implement the “improve” principle, in particular within vehicle
emission targets legislation and Intelligent transport systems dissemination and EEA recently raised awareness
on how reducing transport demand is important.

The aim of this study, thus, is to focus the investigation on the possible “shift “ to railways and on its potential of
reducing CO, emissions from transport.

It is generally known that shifting people and goods from road and air transport to railways can lead to
substantial reductions in CO, emissions, as many EU analyses, good practice examples and some member’s
state policy can already prove. Can we assess the modal shift potential contribution to the achievement of EU
2020 targets in terms of CO, Mton reduction, with a reasonable and sound approach?

Can we scientifically determine how much CO; reduction European railways could technically realize in freight
and passenger services?

A proven 10% possible reduction of transport emissions by modal shift alone in 2020, for example, could be a
significant input for transport planners and policy makers.

The EU commission recently launched the study “EU Transport GHG: Routes to 2050”, a major piece of work
which led to a number of draft reports produced in September-December 2009 . The draft chapter of this study
dedicated to modal split and decoupling options states that = there are no reliable estimates available for the
overall GHG reduction potential of modal shif”. Nevertheless the study shows that there might be a potential
CO; reduction from modal shift to railways in a range from 2 to 16% in passenger transport and from 4 to 23%
in freight transport, depending on different cases and scenario.



Co2 emission reduction from modal shift to railways (Pre-Study)

A first theoretical analysis shown in the context of Copenhagen COP15 indicates that the shift of 25% of
transport units from air and road to rail would directly reduce CO, emissions in 2020 by 21%, i.e. more than the
EU target for non-ETS sectors'.

Graphs 4 — CO:z emissions from transport sector

1980 2010 2020

In order to investigate more deeply the issue, this scoping study would aim to analyse on a Europe-wide basis the
potential railway capacity in medium-term scenario and therefore calculate the CO, reduction deriving from
shifting reasonably achievable transport units from road and air to rail.

Considering the statement in the EU “2050 GHG study™ related to the idea that high investments needed to
improve the network can be barriers to modal shift, this study will consider in the first instance only existing or

planned infrastructure (available in 2020) rather than stressing the need for major new investments.

It will be based on the railway supply potential of the infrastructure in major corridors and passenger routes in
Europe that are able to shift traffic units from air and road.

2 Methodology

In order to analyze the modal shift potential it is very important to define in which cases railway transport may
be considered as a feasible alternative to road and air, excluding the other cases from the analysis.

This study considers time, speed, and distance as the indicators driving the identification of all possible relations
where a shift to rail could be realized.

It will be based upon the technical analysis of potential transport offer and will not discuss the policy options
that may affect the transport demand: its aim is to set the grounds for possible policy conclusions.

The main methodological pillars of the study are:

e  Transport demand scenario (Chapter 3):

The trend 2010-2020 will be investigated, using the main European tools available and a specific evaluation of
air transport growth.

! Sustainable Development Foundation, based on EU DG TREN 2030 trends



Co2 emission reduction from modal shift to railways (Pre-Study)

e  Assessment of railway capacity (Chapter 4):

In order to analyze the maximum level of potential CO, reduction deriving from modal shift to railways, the
most important factor to be considered is the possible saturation of railway capacity.

The study will analyze the existing and planned capacity (meaning existing lines or financed lines under
construction) . The basic reference for this analysis will be the European Rail Infrastructure Masterplan (ERIM)
developed by UIC.

e (O, emissions allocation (Chapter 5)

Calculation of GHG emissions from transport modes will be based on the Ecopassenger and Ecotransit
methodology, adapted to modal shift scenario. The effects of the shift in terms of saved CO; will keep track also
of the technical improvements of vehicles and services from 2010 to 2020.

Modal shift scenario (Chapter 6):

—  From car to intercity regional and, for specific relations, high-speed train
—  From plane to high speed train

—  From lorry to freight train

—  From ship to freight train

3 Transport demand scenario

Transport flows forecasts at medium term time horizon (2020) represent the basis upon which effective modal
shift scenarios can be built. In fact, in terms of CO; emission reduction scenarios, the medium term horizon is
the background against which to evaluate the effectiveness of modal shift.

The reference here is to the recent literature and scientific evidence on the long term forecasts on GhG
emissions; notably, the Intergovernmental Panel on Climate Change (IPCC, 2007) and the seminal report on the
economics of global change (Stern, 2006), setting compelling targets to the next 20/30 years to stabilise CO,
emissions at levels considered acceptable. In fact, if nothing is done, global GHG emissions are projected to
increase by 52% by 2050 and this would raise mean temperature by 1.7° C — 2.4° C, compared to pre-industrial
levels, in 2050. The consequence is a risk of a “snowball” effect, e.g. factors like reduced sea ice cover, which
would change the regional albedo (reflectivity of the Earth’s surface) and increased methane emissions from
melting permafrost soil, that could accelerate climate change even more.

The European transport policy has proactively been ready to shape its targets over a medium long period. For
example, approaching the end of the ten-year period covered by the 2001 White Paper, the European
Commission (2009) has embarked in a long term strategy for the sustainable mobility of people and goods,
which must be able to take account of structural policies that take long time to implement and must be planned
well in advance.

The identification of low-carbon transport scenarios, and the corresponding transport policies, must be rooted in
such a long term strategy, and “that is why transport policies for the next ten years must be based on a reflection
on the future of the transport system that embraces also the following decades™ (EC, 2009). The Commission has
launched such a reflection, comprising by the other things, an evaluation study on the possible low-carbon
scenarios for transport that can be envisaged on the basis of the future challenges and trends (TRANSvisions,
2009).

In the context of the modal shift study, the room for modal shift of transport demand in Europe from the less
environmental friendly transport modes (road, air and shipping) to rail, relies on the pillar of the estimation of
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the future transport demand, on the one hand, as described in the present chapter. The other pillar is the
assessment of the rail capacity, which will be described in chapter 1.

The methodology to estimate transport demand for rail (passenger and freight) and for the competing modes
(road, air and maritime) will be based on the review of the most recent demand forecasts and transport scenarios
at EU 29 level (including Norway and Switzerland), as developed in a recent stream of European Commission
funded projects, described in the following sections.. Furthermore, the assessment of transport demand and
capacity of the rail sector will also benefit of the scenario to 2020 carried out by the UIC project ERIM (ERIM,
2008).

The forecasts of traffic growth in the EU research projects to 2020 have been estimated according to a Business
As Usual perspective, in which there will be the completion of the major TEN-T priority projects to 2020 as
planned according to the most recent updating of the implementation process (TEN-T, 2008). As far as the UIC
scenario is concerned, the forecasts of rail growth assume the completion of the national railways investment
plans up to 2020.

From the methodological point of view, it is important to take into account the differences in scale and in the
degree of coverage of transport flows, that are characterising the current development of transport model
outcomes.

Concerning the difference in scale, it should be considered that the medium /short (below 500 km) and the long
distance (higher than 500 km) rail transport flows suffer of different levels of accuracy.

The long distance forecasts of pan European rail transport flows are assigned to the main, TEN-T network
according to the algorithms of transport models, with a good coverage of the European geographical landscape,
extended in such a case to the neighbouring countries. For example, the on going EC funded project ETIS-PLUS
(2009) is set out to collect more data for the newest member states, neighbouring countries as well as the
relations with the rest of the world. The project will in fact endeavour to include accession countries,
neighbouring countries participating in initiatives such as TACIS, MEDA and TRACECA. In general, it can be
said that the long distance transport assigned on the TEN-T network benefits from a consistent methodology, i.e.
robust and tested procedures of assignment and a good geographical coverage, even if data gaps and room for
improvement still exists.

On the contrary, the forecasts of pan European short distance transport flows suffer from a lack of data; in
particular for rail, for which regional and local lines are often missing, and therefore, short distance rail
passengers and time distributions are not included in the assignment of rail passengers on the network.

The implication in terms of modal shift assessment is that for the long distance, transport data availability on
O/D pairs make possible the evaluation of the room for competition between rail and air passenger transport
market, on the one hand, and for rail and road (freight) market, on the other. On the contrary, the potential for
modal shift between rail and road for the short distance transport flows can only be evaluated according to rough
hypothesis, and tested through sensitivity analysis., as described in the next sections.

Concerning the coverage of transport flows by transport mode, it can be said that it is good for road and rail
(leaving aside the lack of intra regional network allocation flows). In particular, data availability allows to
identify mode-specific sub-segments, by technology and type of good, e.g.

e Road passenger cars (diesel, gasoline, other)

e Road freight (LGV, HDV > 32 ton, between 16 ton and 32 ton, < 16 ton)

e  Rail passenger (High Speed Rail and other)

e  Rail freight (bulk, unitised, general cargo)
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Concerning the air sector, since data availability on the air transport routes is lacking, transport volumes are
measured at a matrix level. In order to fill the gaps, the University of Bologna has developed its own database on
air transport movements across Europe.

Concerning maritime, as for the air sector, detailed traffic data at route level are lacking (short sea shipping). In
the current transport models, given that the number of main ports is limited, the main relations are connected
manually, if no sea route network exists.

However, in the context of the present study, it should be considered that the room for competition between air
(mainly passenger) and maritime (freight) services will be analysed on the long distance transport and for a
limited sample of routes.

3.1 Long distance transport forecasts in EU funded research projects

This section describes the methodology for analysing traffic flows and transport forecasts in the medium term
(2020). The transport flows, in the form of actual observations or forecasted values, represent the basis upon
which the modal shift can be realistically evaluated.

The figure below shows the available models which have been used in different studies on traffic flows and
traffic forecasts funded by the European Commission DG TREN over the past years, such as TEN-STAC (2000),
TRANS-TOOLS (2005), ASSESS (2005), TEN-CONNECT (2009) and iTREN2030 (2010).

Figure 1: The chain of transport models
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The figure shows the inter-linkage of the different models and projects; in fact several projects and models have
been input for the development of a new model and this model has been processed further in other projects. The
process towards the progressive improvements of the estimates is not yet complete, for, as showed in the figure,
the new version of TRANS-TOOLS 3 is projected to be delivered in 2014.

The modal shift study intends to analyse the results of the following models.
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3.1.1 TEN-STAC "Scenarios, Traffic Forecasts, and Analyses of Corridors on the Trans-European
Transport Network” 2020

The project tested different alternatives of development and realization of TEN-T policies for the European
Community. This objective has required the specification of several scenarios, depending on the different
implementation of the accompanying measures of the TEN-T policy packages.

The TEN STAC baseline scenario at 2020 assumes a normal economic development in all EU 27 (the EU 15 +
the 10 new member states), incorporating the so called consensus values for the key relevant national and
international transport generation indicators. The next table shows the results at 2020 of the transport forecasts in
billion pkm and tkm in the baseline scenario (TREND) compared to the base year (2000).

Table 1: TEN STAC transport forecasts (2020)

EULIS Base year 2000 TREND+ 2020

Total [ Y M-8 I Int’l | % m-s | Total | %o m-3 | Int’l Yo M-8
Passenger transport
Car & coach $,351 §7% 2G40) 531% 5,394 85% 163 44%
Rail way 156 T 28 5% 426 T 38 5%
At 281 6% 226 42% 528 8% 424 51%
Total
passengers 4,988 100% S44 10%% ] 6,348 100% 825
Growth 27% 529
2000 - 2020
Freight transport®
Road 087 74% 167 66% 647 T2°4 667 6R8%
Railway 210 W g1 15% 192 % 46 5%
Inland
Waterway's 145 105 9 242 f J
]','1|;¢_|_!__l,'|(r;l~; 1.342 1005 553 100°% 2281 100%% OR3
Growth goods T0P% TR
2000 — 2020
Growth in GDP 60% 60%
2000 - 202

All the traffic flows have been presented through network assignments.

3.1.2 TRANS-TOOLS "TOOLS for Transport forecasting And Scenario testing”

The TRANSTOOLS reference scenario 15 a ‘Business as usual’ scenario: 1.e. it will assume that the evolution of
the transport system is an extension of the current trends. Therefore, the definition of the reference scenario will
mclude:

e projections concerning the population (which is a relevant element for the generation of passengers
trips);
e  projections concerning the GDP (which is a relevant element for the generation of freight trips);

e autonomous changes in transport costs (i.e. due to more expensive oil price);

13



TRai (%) Intww (%) Sea (%)
]Bas: r  Reference |Bas r___Reference JBaseyear Reference
i 13,7% 16,0% 1.4% 1,7% 0,0% 0,0%
i 10,3% 10,1% 12,3% 12,4%)| 14,6% 17,6%
i 2,0% 2,1% 0,6% 0,7% 36,6% 38,6%|
i 6,3% 6,3% 0,0% 0,0% 11,7% 13,4%
i 5,9% 6.2% 24% 2,5% 8,0% 8,0%
i 7.6% 8,5% 3.7% 4,2%)| 3,5% 4,7%
i 1,0% 5,0% 0,0% 0,0% 21,1% 41,7%|
i 4,0% 4,3% 0,0% 0,0% 12,1% 9,5%
i 4,9% 5,5% 0,0% 0,0% 15,8% 16,9%
i 4,5% 3.2% 3.0% 2,4% 0,0% 0,0%
i 4,7% 5.4% 24 6% 24,0%)| 18,3% 20,7%|
i 2,8% 3,1% 0,0% 0,0% 10,9% 11,4%
i 3,7% 3,.9% 0,0% 0,0% 15,9% 15,3%
i 5,2% 5,1% 0,0% 0,0% 22,9% 24,1%|
i 5,0% 5,2% 0,1% 0,1% 13,8% 12,3%
i 31% 2,7% 0,0% 0,0% 93,6% 94,3%|
i 16,1% 19,3% 0.4% 0,5% 0,0% 0,0%
i 21,6% 25,9% 0,0% 0,0% 58,0% 54,7%|
i 10,8% 10,4% 0,8% 1,1% 0,0% 0,0%
i 5,7% 6.4% 0,0% 0,0% 57,7% 57,7%|
i 15,9% 15,5% 0,0% 0,0% 28,1% 33,5%|
i 0,1% 0,1% 0,0% 0,0% 98,1% 97,2%|
i 16,8% 21,2% 0,6% 0,8% 2,4% 3,2%)|
i 27,6% 31,6% 0,8% 0,8% 0,0% 0,0%
i 8,3% 11,4% 0,0% 0,0% 1,4% 3,4%)
R S e - - 33,7% 31,5% 2,7% 1,2%) 28,4% 19,6%
Romania 6.024.151 29.771.068 31,6% 51,3%)| 17.8% 10,9% 1.0% 0,7% 49.7% 37.1%|
EU27 18.992.482.083 28.229.079.366 78,5% 76,2% 7.1% 8,5% 34% 3,2% 11,0% 12,1%

All the traffic flows have been presented through network assignments.

3.1.3 ASSESS Assessment of the contribution of the TEN and other transport policy measures to the
midterm implementation of the White Paper on the European Transport Policy for 2010

The White Paper was published in 2001 and presented a number of objectives to be achieved in 2010. The mid
term evaluation had two objectives. Firstly, it is assessed to what extent the implementation activities in the
period 2001-2005 are in conformance with what has been proposed in the White Paper and secondly, it is
assessed whether the objectives are still feasible, taking into account the policy and trend developments in the
past period.

To comply with these objectives, the ASSESS study developed four scenarios, as described below in increasing
level of ambition:

(1) Null scenario (N-scenario): assumes that none of the White Paper measures has been implemented.

(i1) Partial implementation scenario (P-scenario): includes only measures that will most likely be implemented
before 2010. This scenario is what — under current conditions — will actually happen in the future.

(ii1) Full implementation scenario (F-scenario): includes all White Paper measures.
(iv) Extended scenario (E-scenario): for most measures the extended scenario follows the full scenario while for

some measures the partial scenario is followed because there is no indication that the full implementation is
feasible. Additional to this two policy changes have been introduced.
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