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ASTRA Federal Office for streets (‘Bundesamt fiir Stra3en’)

BAV Federal Office of Transport (‘Bundesamt fur Verkehr’)

BIF Railway infrastructure fund (‘Bahninfrastrukturfonds’)

CHF Swiss francs

CO2e Carbon dioxide equivalent

EU European Union

EUR Euro

EV Electric vehicle

g Grams

GHG Greenhouse gas

LULUCF Land use, land-use change and forestry

LSVA Duty on heavy-duty transport (‘Leistungsabhangige Schwerverkehrsabgabe’)
NDC Nationally determined contribution

NIMBY Not In My Back Yard

NRLA New Railway Link through the Alps

Rp Centime

TJ Terajoule

tkm Tonne-kilometre

UNFCCC The United Nations Framework Convention on Climate Change
UVEK Federal Department of the Environment, Transport, Energy and Communications

(‘Eidgendssisches Departement fur Umwelt, Verkehr, Energie und Kommunikation’)
uUsSD United States Dollar
VAT Value added tax
ZEB Programme on the future development of the railway infrastructure

(‘Zuklnftige Entwicklung der Bahninfrastruktur’)
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The Swiss modal shift policy is an ambitious policy package designed to shift freight transport from
roadways to railways'. The modal shift policy has been advocated in both Germany and Switzerland by
representatives from a wide political spectrum, but the appropriate policies to achieve this target were
never enacted in Germany in a manner similar to Switzerland.

While Switzerland has achieved a large share of railway transport in overall freight transport with 39%
of tonne-kilometres (tkm) in 2016, the share in Germany is lower at 17% (2017) and decreasing. Given
increasing international freight transport volumes and urgent emission reduction requirements, the
Swiss modal shift policy may represent an example for Germany.

The Swiss modal shift policy will most likely not achieve its key target of limiting the number of
transalpine heavy-duty vehicle crossings to 650,000 in the two years after the opening of the Gotthard
tunnel, ergo in 2018. Nevertheless, the policy package has effectively limited road transport and shifted
freight volumes to railway. It is estimated that in the absence of the policy 651,000 additional trucks
would have passed through the Alps in 2016. In terms of COzreductions, at least 0.7 million tCO2 were
saved in 2017. In the German context, freight trains only require about 20% of the energy and emit
around 25% of greenhouse gases per tkm compared to heavy-duty vehicles. Therefore, the emission
reduction potential of shifting freight transport from roadways to railways is large. Besides COze
emission savings, railway transport has a range of benefits, including lower external costs in terms of
noise, landscape and health impacts, as well as reliability and speed. These factors represent strong
arguments in the attempt to achieve a commitment to a comprehensive modal shift policy in Germany.

The most striking difference between the German and Swiss railway extension regimes lies in the
investment volumes dedicated to road and railway transport, with Switzerland investing 60% of federal
infrastructure investments in railway infrastructure in 2016 in contrast to only 47% in Germany. While
Switzerland uses revenues from its levy on heavy-duty vehicles to finance railway infrastructure,
Germany has explicitly decided against such a cross-financing mechanism. Further, Switzerland has
implemented effective planning processes for infrastructure extension and introduced highly efficient
railway timetables. Besides limited investment volumes, challenges to transfer the policy package to
Germany include that policies must be in line with EU regulation and that political commitment to the
shift has not been sufficient in the past. However, these challenges do not represent an impediment to
Germany learning from the Swiss example. Public acceptance is rather high, with 90% of citizens in
favour of shifting freight transport from the street to the railway network and extending the public
transport network.

In conclusion, the shift to railway transport is an important element of meeting the necessary sector
emission reductions and has extensive co-benefits. With regard to the Swiss example, especially the
planning processes and financing mechanisms can be a source of inspiration to Germany. A shift to
railway is conditional on a substantial extension of the railway network on the one hand, as well as
sufficient incentives for logistics companies to choose railway over road transport on the other hand.

" We thank Mathias Wagner (Swiss Federal Office for Transport, BAV), Erhard Michel and Markus Ksoll (Deutsche Bahn AG) for insights shared during
expert interviews on 13 June 2018 and 19 June 2018.
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The Swiss modal shift policy (‘Verlagerungspolitik’) emerged in the 1990s. It is designed to limit freight
transport through the Alps and shift it from road to railway transport. The policy package is based on
two main pillars: to enable the shift to railway transport and to disincentivise road transport.

The first pillar involves the construction of new railway routes, with the New Railway Link through the
Alps (NRLA) (‘Neue Eisenbahn-Alpentransversale’, NEAT) being the most prominent recent project,
and the reconstruction of existing routes, including preparing routes for trains of up to four metres in
height. It also includes the financial support of transshipment terminals both nationally and in
neighbouring countries.

The second pillar comprises a duty for heavy-duty transport calculated with distance travelled, weight,
and emissions (‘Leistungsabhangige Schwerverkehrsabgabe’, LSVA), as well as a travel ban for trucks
at night. In addition, the capacity of transit roads is not extended anymore, and controls of freight
transport have been tightened.

©2018 Ecofys and adelphi 2
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3.1 National climate policy

Total annual greenhouse gas (GHG) emissions in Switzerland amount to 48.3 million tonnes COz2
equivalents (MtCOze) (2016) (BAFU, 2018). Accounting for almost a third of emissions (32%) in 2016,
the transport sector is the largest domestic emitter. It is followed by the buildings and industry sectors
as well as other sources (BAFU, 2017a) as presented in Figure 1.

22%

26%

m Transport = Buildings Industry = Other

Figure 1: CO2e emissions per sector in Switzerland in 2016 (BAFU 2017a)

Power generation in Switzerland originates mostly from hydroelectric sources and nuclear power with
57% and 35%, respectively, in 2016 (IEA, 2017). The carbon intensity of the generated electricity is
29.8 gCO2e/kWh (BAFU, 2016). Although final energy demand, including electricity, heating and
transport fuels, is heavily impacted by seasonal and annual variation due to differences in climatic
conditions, the overall trend points towards a decline in energy consumption over the past five years.
In 2016, gross energy consumption was at 1,087,820 TJ (FOEN, 2018a).

Efforts to contribute to the reduction of GHG emissions can be tracked back to ratifying the United
Nations Framework Convention on Climate Change (UNFCCC) in 1993, the Kyoto Protocol in 2003,
the Doha Amendment to the Kyoto Protocol in 2015, and the recent Paris Agreement. The Swiss
nationally determined contribution (NDC) commits to an overall GHG emission reduction of 50% by
2030 compared to the baseline of 1990 (including LULUCF). 30% of the reductions shall be achieved
domestically and the rest through emission reductions abroad. Despite an overall declining trend in
Swiss GHG emissions in recent years with -3% between 2005 and 2015 (FOEN, 2018b) (FOEN,
2018a), the Climate Action Tracker rates Switzerland’s climate policies and NDC as insufficient to meet
its targets. The current Swiss emission level is found to be consistent with global warming between two
and three degrees Celsius (Climate Action Tracker, 2018), which is slightly better than the global
average of agreed-to-targets (NDCs).

At the national level, the CO2 Act is the most comprehensive set of policy measures to tackle climate
change and emission reductions in Switzerland. The current, second COz Act entered into force in 2013
and is aimed at translating international climate commitments into national policy (FOEN, 2018a). It
defines instruments for the buildings, transport and industry sectors. Measures include a COzlevy on
fuels, an emissions trading system for major emitters, a building efficiency program, efficiency
requirements for passenger cars, CO2 emission compensation, and research and development
programmes (Viscom, 2013).

©2018 Ecofys and adelphi 3
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The CO2 Act was revised in 2017 to cover the timeframe from 2021 to 2030 (BAFU, 2017b). Concrete
policy measures in the energy sector are set out in the Energy Strategy 2050. Energy efficiency and
the expansion of hydropower and use of renewable energies are at the core of the policy measures
(BFE, 2018). Despite these overall targets, the lack of a comprehensive policy plan to tackle emissions
per sector, including the transportation sector, is notable (Kiing, Georges, Pareschi, & Boulouchos,
2017).

Switzerland is a relatively densely populated country compared to the rest of Europe. The European
Union (EU) average of inhabitants per km? is at 117.2, whereas Switzerland counts 207.5 inhabitants
per km2 (WKO, 2018). Between 1995 and 2016, the total Swiss population grew by 18%, from 7 million
to 8.3 million inhabitants. The current population growth rate is moderate with an annual rate of 1.8%
(OECD, 2018). With its high overall economic performance and a GDP per capita at around USD 65,000
(~EUR 55,085), Switzerland is one of the wealthiest countries in the world (OECD, 2018). The overall
high level of GDP per capita in international comparison is originating from both high levels of
employment and labour productivity. Over the past few years, Switzerland has profiled itself with
remarkable resilience towards potential negative influences on the economy, such as the effects of the
currency appreciation in 2015 (OECD, 2017).

3.2 Sector context

The share of overall GHG emissions from the transport sector (32%) is very high when compared with
the share in Germany of 18% (160 MtCOze). The difference between Germany and Switzerland is
largely due to the high energy sector emissions in Germany?2. The OECD transport emission average
fluctuates around 30% in 2016, making Switzerland an above average transport polluter with the sixth
highest emission levels from the transport sector (IEA, 2018b). The annual per capita emissions from
the transport sector approximately amount to 1.43 t in Switzerland compared with 1.94 t in Germany.

Absolute emission levels from transport significantly increased between 1990 and 2008 but have
declined slightly since 2008 (FOEN, 2017). Meanwhile, the relative share of the transport sector
increased from 28% to 32% between 1990 and 20163.

Figure 2 illustrates the distribution of emissions within transport in Switzerland. It shows that three
fourths (75%) of CO2e emissions from the transport sector originate from passenger cars. Freight
transport makes up 18% of sector emissions, of which two thirds are allocated to heavy-duty vehicles
(=/>3.51t) (FSO, 2018) (BAFU, 2017a). In Germany, passenger cars make up for roughly 61% of sector
emissions and a relatively high share of 35% is emitted by commercial vehicles including buses and
heavy-duty vehicles (BMU, 2018).

2 Germany’s electricity mix is more carbon-intense, i.e. decreasing the relative share of the other sectors in total GHG emissions.

3 GHG emissions according to the revised CO Act and Kyoto Protocol (period 2013-2020).
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CO, emissions from transport

by means of transport, 2016
Without international aviation
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I votorcycles (1.3%)
Rail (0.2%)
Shipping (0.8%)
I wational aviation (0.9%)
75% B ripelines (0.1%)
Petrol tourism and
statistical difference (0.7%)

Total: 15.0 million tonnes

Source: FOEN — Greenhouse gas inventory ©FS0O 2018
Figure 2: CO2 emissions from the transport sector by means of transport (FSO, 2018) (FOEN, 2018c)

With one of the most important European freight routes (from Northern to Southern Europe) crossing
the country, Switzerland is a key transit country*. The most important route passes from Basel to Luzern
and Altdorf through the Gotthard tunnel to Lugano and Chiasso. Other routes passing over the Alps
include the alpine passes San Bernardino, the Simplon and the great Saint Bernhard, but these are far
less important in terms of transported goods.

The transport of goods relies heavily on rail transport, with a share of 39% in total tonne-kilometres
(tkm) transported in 2016 (BFS, Guterverkehr in der Schweiz 2015, 2016). The historical trend is shown
in Figure 3, illustrating that road transport has grown significantly in share since 1980 and emphasising
the need for a modal shift policy.

4 Transit is defined as traffic not related to import, export or domestic traffic, but only to traffic passing through the country.
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Transport capacity on road and rail

Billion tkm
30

25

20

198 1985 1990 1995 2000 2005 2010 2016

B Rail Road

Database road: heavy domestic and foreign freight vehicles, light domestic
freight vehicles

Rail: Values in net-tkm (without own weight of containers and road goods
vehicles in combined vehicles)

Quellen: BFS - Giitertransportstatistik (GTS), @ BFS 2017
Statistik des dffentlichen Verkehrs (OeV)

Figure 3: Modal split of street and railway transport of goods (BFS, Giiterverkehr in der Schweiz 2015, 2016)

It should be noted that Switzerland closely monitors the number of alpine crossings, the indicator that
is at the core of the modal shift key target. The share of railway transport in alpine crossings is much
higher than in overall freight transport with 71% in 2016. Looking at the distribution of passenger-
kilometre (km) travelled by land in 2015 reveals that the primary mode of transportation is passenger
cars with 77%, followed by railway with 17% (Statista, 2018).

Overall transport services of both freight and passenger transport have increased in recent years.
Between 1980 and 2015, total passenger km in motorised private transport increased by 44% while
public transport on road and rail increased by 83% (FSO, 2018). For railway transport the number of
tonnes transported increased by 10% to 29 Mt between 2014 and 2016. Stagnation is expected for 2017
(UVEK, 2017a).

The Ministry mainly responsible for the sector is the Federal Office of Transport (‘Bundesamt fur
Vekehr’, BAV). Concrete policy measures tackling the reduction of CO., emission in the transport sector
include the policy package from the modal shift policy, energy efficiency regulations for newly registered
passenger cars, an energy label for new motor vehicles and the mineral oil tax reduction on biofuels
and natural gas (FOEN, 2018a) (Thalmann & Vielle, 2018). With regards to CO2e emission
requirements for new passenger vehicles, Switzerland missed its target of 130 g CO2 per km by about
5gin 2015 (FOEN, 2018a). The new target for 2020 of 95 grams per km links the EU target with the
Swiss target, as both are at the same emission level (FOEN, 2018b) (Climate Action Tracker, 2018).

©2018 Ecofys and adelphi 6
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4.1 Functioning

The Swiss modal shift aims only at freight transport. It follows an integrated approach and can be
understood as a modal shift policy package. As described in chapter 2, it is based on two main pillars—
enabling and incentivising railway transport while disincentivising road transport. A financing
mechanism ensures the transfer of revenues from the second pillar to the first. Table 1 provides a brief
overview of the individual policy instruments that make up the policy mix.

Table 1: Overview of modal shift policy instruments

Type of instrument Instrument name

Instruments to disincentivise road Heavy-duty vehicle levy (LSVA)

t rt
ranspo Temporary travel ban on freight transport

Construction and renovation of railway routes

. . . Financial support for transshipment terminals
Instruments to incentivise railway

transport Noise reduction
Liberalisation of railway transport
Financing mechanism Railway infrastructure fund (BIF)

Some of the individual policy instruments have an equivalent in Germany. The most relevant
instruments regarding transferability to the German context are the measures to extend the railway
network (‘Construction and renovation of railway routes’) and the financing mechanism (‘Fin6V Fund’),
which is why they will be the focus of this analysis.

e Construction and renovation of railway routes: The extension and optimisation of the
railway network is implemented in large-scale programmes that can include concrete
construction projects as well as measures for the optimisation of the railway system. Each of
these programmes must pass national referendums and has an allocated budget. The first of
these programmes was ‘Bahn 2000'. It began in 1987 and focussed on the introduction of clock-
face scheduling, meaning that trains from all directions meet at railway stations at half and full
hours. This minimises waiting time for passenger transport. Bahn 2000 was followed by the
prestigious NRLA, a project that consists of three new basis tunnels at Lotschberg, Gotthard
and Ceneri. The Létschberg axis was opened in 2007, the Gotthard tunnel has been open to
traffic since December 2016 and the Ceneri tunnel is scheduled to open in 2019. The
subsequent project was the high-speed railway traffic connection, a programme which
optimised some routes and co-financed railway optimisation measures in France and Germany.
The HGV connection was followed by the ‘Future development of the railway infrastructure
programme’ ZEB (‘Zukunftige Entwicklung der Bahninfrastruktur’). Under ZEB, the feeder
routes to the NRLA will be reconstructed to support waggons up to four metres in height until
2020. Switzerland also financially supports feeder routes in Italy. In addition, noise reduction
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measures are part of the ZEB. After ZEB, the ‘expansion phase 2025’ FABI (‘Finanzierung und
Ausbau der Bahninfrastruktur’) was decided on by the Swiss people. In 2018, the Swiss
parliament will decide on the extension phase to 2035, which is also part of FABI. Future
potential measures to extend the railway network are combined under the STEP development
programme (‘Strategisches Entwicklungsprogramm Bahninfrastruktur’), which lists possible
construction measures to be implemented after 2030. As each of the programmes needs to be
agreed upon by the public through binding referendums, a high degree of transparency is
ensured and NIMBY? effects become less likely.

e BIF Fund: In 1998, the federal decree on the construction and financing of public transport
infrastructure (Fin6V) was adopted to finance major infrastructure projects for the modernisation
of the Swiss railways. Fin6V was absorbed by the new railway infrastructure fund BIF
(‘Bahninfrastrukturfonds’) in 2016. Different sources contribute to the fund, including two per
mille of the VAT, two thirds of the revenues from the LSVA, 9% of the revenues from the mineral
oil tax, as well as federal and canton contributions. The fund is used to finance the operation
and maintenance of the network, research and development as well as network extension,
which consumes about a quarter of the fund. The fund ensures that the financing of the long-
term construction projects is transparent and reliable.

¢ Heavy-duty vehicle levy (LSVA): The LSVA follows the polluter pays principle. Heavy-duty
freight vehicles of 3.5 t and more (either registered domestically or abroad) must pay a duty. It
is based on the European emission standards and tkm. The three categories are divided as
follows. Category I: Euro 0, 1, 2, 3; Category Il: Euro 4, 5; Category I: Euro 6 (EZV, 2018).
There is a fee cap at EUR 325, which corresponds to the weighted average for the voyage from
Basel to Chiasso. The average fee was CHF 290 (EUR 252) in 2017. To ensure compliance,
the Federal Office for roads ASTRA is increasing the number of heavy-duty freight transport
control centres to increase control capacities, in particular on the North-South axis. The seventh
centre will be opened in 2019 (ASTRA, 2017).

e Temporary ban on freight transport: The travel ban on heavy-duty vehicles is in effect all day
on public holidays and every other day between 10 p.m. and 5 a.m. There are several
exceptions, including passenger transport, agricultural vehicles, public service, etc.
(Verkehrsrecht Schweiz, 2018). The travel ban makes freight transport on the roads less
convenient and more expensive for logistics companies, increasing the appeal of railway freight
transport.

¢ Financial support for transhipment terminals: The construction of transshipment terminals
is supported financially. This includes transshipment terminals abroad if they are used for the
transhipment of goods transported through Switzerland.

¢ Noise reduction: Trains that do not make a lot of noise can profit from reduced route charges.
From 2022 onwards, new and old freight vehicles must comply with a very low noise threshold
to use particular routes.

o Liberalisation of railway transport: The Swiss railway has been liberalised to the extent that
the national railway company SBB does not hold a monopoly anymore, as other railway
companies can use the railway network. However, the sector is under governmental control
and detailed regulation.

5 The “Not In My Back Yard” effect describes the opposition by residents to a proposed development in their local area.
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In addition to the instruments currently in place, an alpine transit exchange has been a matter of intense
discussion for years. An alpine transit exchange would define a maximum number of annual transits.
The right to passage would be allocated or, depending on the chosen model, traded, effectively
minimising the number of heavy-duty vehicle transits. Since the instrument would only be effective if it
was introduced in an internationally coordinated manner, Switzerland is not currently pursuing it.

4.2 History and legal basis

Swiss modal shift policy has been based on federal referenda and consequently anchored in the
constitution for over 20 years. While the optimisation of the railway system began in 1987 with ‘Bahn
2000’, the focus on shifting freight transport emerged later. The impetus for an overarching Swiss modal
shift policy was provided by the Initiative for the Alps (‘Alpen-Initiative’6). This association of
environmentalists has its origins in the late 1980s. In May 1989, the group launched an initiative to
protect the Alpine region from the negative effects of transit traffic. One year later, the required 100,000
signatures were collected to trigger a federal referendum.

It took another four years for the initiative to be successful. In 1994, Switzerland voted to adopt Art. 84
on alpine transit traffic in the Swiss federal constitution, which would determine Switzerland’s transport
policy for the coming decades. In the same year, another referendum resulted in the introduction of Art.
85 of the Swiss federal constitution on the heavy goods vehicle levy (‘Leistungsabhangige
Schwerverkehrsabgabe’, LSVA). After another four years, Art. 86 was adopted, which regulates the
construction and financing of infrastructure projects in public transport. In the subsequent years, these
guiding principles were translated into federal law. Table 1 provides an overview of the individual
constitutional principles and laws. The fact that the modal shift policy is anchored on the constitutional
level reflects Switzerland’s high degree of commitment to modal shift.

Table 2: Legal basis of Swiss modal shift policy

Year . .

introduced Legal instrument Type of legal instrument

Federal decision on the construction of the alpine

1991 railway transversal (‘Bundesbeschluss Uiber den Bau der  Federal decision
schweizerischen Eisenbahn-Alpentransversale’)

Federal Constitution: Art. 84 Alpine transit traffic
(,Bundesverfassung: Art. 84 Alpenquerender
1994 Transitverkehr’) Constitutional articles
Federal Constitution: Art. 85 Heavy-duty traffic levy
(,Bundesverfassung: Art. 85 Schwerverkehrsabgabe®)

Schwerverkehrsabgabegesetz, SVAG

1997 Bundesgesetz vom 19. Dezember Uber eine
leistungsabhangige Schwerverkehrsabgabe
(,Schwerverkehrsabgabegesetz, SVAG)

Implementation law

Federal Constitution: Art. 86 Excise tax on fuel and
other traffic taxes (,Bundesverfassung: Art. 86
Verbrauchssteuer auf Treibstoffen und Gbrige
Verkehrsabgaben®)

1998 Constitutional article

8 The official German title is ,Eidgendssische Volksinitiative zum Schutze des Alpengebietes vor dem Transitverkehr*.
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Year . .
introduced Legal instrument Type of legal instrument
Bundesgesetz vom 8. Oktober zur Verlagerung von
1999 alpenquerendem Glterschwerverkehr auf die Schiene
(,Verkehrsverlagerungsgesetz')

Implementation law

2008 Law on the shift of goods transport

(‘Guterverkehrsverlagerungsgesetz, GVVG') Implementation law

4.3 Interlinkages with other policy instruments

The individual policy instruments that make up the modal shift policy are interlinked with each other and
work as a package to drive the shift from street to railway transport.

In addition to national priorities, the legislation of the EU influences the development of freight transport
in Switzerland. Not being part of the EU, Switzerland has greater leeway in the design of its modal shift
policies than, for instance, Austria. To find a compromise between Swiss priorities and EU legislation,
the ‘Landverkehrsabkommen’ (LVA) was adopted in 1999. It opened the road and rail transport market
to the transport of persons and goods. At the same time, it formed the legal basis for the introduction of
the LSVA in 2001, as the EU officially recognised this modal shift instrument. Overall, the Swiss modal
shift policies are deemed more effective than the instruments Austria is permitted to employ according
to EU regulation (SRF, 2018), which means that part of the shift from road to railway transport is in fact
a shift of heavy-duty vehicles from Switzerland to Austria (EDA, Landverkehr, 2017).

With a significant impact on electricity demand, the policy also indirectly interacts with electricity sector

planning and electricity policy. Given that the railway network is covered by its own grid, this relationship
would have to be examined more closely to determine the concrete interactions.

©2018 Ecofys and adelphi 10
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5.1 Effectiveness

The Swiss modal shift policy was not originally designed with the aim to reduce GHG emissions and
still does not have a dedicated GHG emission reduction target. In addition to the impact on CO-ze
emissions, it is therefore worth taking into consideration the reduction in total transalpine heavy-duty
vehicle rides and the change in modal split between road and railway transport when assessing the
effectiveness of the instrument.

The reductions in the number of heavy-duty vehicles crossing the Alps are the primary indicator
observed by the Federal Office for Transport (BAV). In 2016, ca. 975,000 heavy-duty vehicles crossed
the Alps, marking the first time that the number was under one million since 1994. This means that the
intermediate target for 2011 was reached, but five years later. However, the targets to reach 650,000
heavy-duty vehicles two years after the opening of the Gotthard tunnel (which would have been in 2018)
will not be reached (Bundesrat, 2008). It is generally expected that it will not be reached in the near
future either given the large remaining discrepancy (UVEK, 2017a). Nonetheless, the modal shift policy
has been effective. It is estimated that in the absence of the policy, 651,000 additional trucks would
have passed the Alps in 2016. The development in the number of annual transalpine rides in relation
to the estimated business-as-usual (BAU) scenario is presented in Figure 4.
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Figure 4: Transalpine traffic development in the old and new regime according to calculations and extrapolations of the BAV (UVEK,
2017b) (Ecoplan & Infras, 2012)

The significant decrease in road traffic was achieved despite the price development being relatively in
favour of road transport, e.g. due to the strength of the Swiss franc and low fuel prices.

With regard to transalpine transport, road transport has slowly, but continually lost significant shares in
the alpine transit traffic to rail transport, as can be seen in Figure 5. The share of railway in freight
transport (in tkm) crossing the Alps was 71% in 2016. This share is particularly impressive when
compared with the neighbouring alpine countries: 15% in France and 28% in Austria (UVEK, 2017a).
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As discussed in section 3.2, the share of railway in overall freight transport in Switzerland is much lower
at 39% in tkm than the one crossing the Alps.

1
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Figure 5: Modal split in transalpine freight traffic 1984-2016 in % (UVEK, 2017b)

The effect on CO2 emissions is less straightforward. Heavy freight street transport (>/=3,5 t) produced
1.78 MtCO2in 2015 (BAFU, 2017c).” Overall rail transport (freight and passenger transport) produced
only 0.3 MtCO2in 2016 (0.2% of transport sector emissions). This data does not include the emissions
from electricity production. Data for emissions from freight railway transport only is not available either;
emissions from the railway sector are hence included in the freight transport emissions for this
calculation, resulting in 2.08 MtCO:2 from freight transport in 2015. The Swiss Federal Department of
the Environment, Transport, Energy and Communications (DETEC) (‘Eidgendssisches Departement
fur Umwelt, Verkehr, Energie und Kommunikation’, UVEK) estimated that the CO2e emissions of freight
transport would be at least 30% higher in 2017, had the instruments of the modal shift policy not been
in place. This estimation includes the LSVA, night travel ban, liberalisation of railway transport and
extension and support of the railway network (BAV, 2017). From this, it can be derived that annual
emissions in 2015 would have been at least 2.7 Mt, meaning that approximately 0.7 MtCO2 were saved
in 2017.8

The achieved emission reductions are due to railway transport being generally more energy efficient as
well as the decrease in slope which is one result of the NRLA and makes train travel less energy
intensive. Some companies have quantified their energy consumption to be 15 to 20% lower than before
the construction of the NRLA in the Swiss sections of the Gotthard axis (UVEK, 2017a). The savings
due to reduced traction imply that all trains under 1,600 t travelling from Basel to Chiasso will be in need
of only one locomotive instead of two. The BAV has commissioned a comprehensive study on the
reductions of GHG emissions that will be available in summer 2018 (BAV, 2017).

7 The calculation includes only tank-to-wheel emissions.

8 The limitation of this calculation is that the data for emissions and assumed emission savings are two years apart. The calculation hence can only provide a
general guideline.
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An UVEK study from 2017 suggests that tightening the regulations and increasing support for railway
transport in an ambitious manner until 2040 (scenario ‘Regulativ’) would only have a small impact on
emissions of the transport sectors emissions, namely a 3% reduction. The reductions resulting from
technological efficiency gains until 2040 are estimated to be in the same range, with a potential
reduction of 4% of the transport sector emission (scenario ‘Technik’).

As most efficiency policies, the modal shift policy is subject to rebound effects. The most important
rebound effect in this context is one that applies for all traffic and has been described by Daniel
Goeudevert: “Who sows roads will reap congestion.”® The proverb describes the dilemma that arises
from new, more convenient traffic infrastructure that may attract more traffic. The general target of the
modal shift policy is that the growth in transport will only take place on the railway. In any case, the
transport growth cannot continue indefinitely. Eventually, the need for further regulation of goods traffic
will have to increase to avoid congestion of the railway network. The increase in traffic can also take
place in the passenger transport sector, as the newly constructed network decreases travel times and
thereby incentivises longer distances.

5.2 Cost efficiency

Determining the cost efficiency in terms of investments spent per tCO2e is challenging due to a number
of reasons. First, the investment decision is taken based on multiple factors including, for example,
health and landscape impacts as discussed in more detail in the following section 5.3. Reducing the
efficiency to a single indicator is therefore misleading. Second, the investments are long-term: an
investment into a new route helps save COze emissions over multiple decades. While this is similar for
other energy efficiency measures such as extensive building retrofits, the difference is that there is no
one route that will affect the CO2e savings, instead it is the efficiency of the overall system that will be
decisive for whether or not railway is chosen as the preferred mode. Third, there is insufficient data
available for the Swiss example. Notwithstanding these challenges, the study ‘Klimapfade in
Deutschland’ commissioned by the Confederation of German Industry (BDI) assumes the extension of
the railway network to be a cost-efficient measure to reduce transport sector emissions in Germany
(BCG, 2018).

In 2016, Switzerland spent EUR 2.94 billion on the railway network (Allianz pro Schiene, 2018)'0. This
compares to at least an estimated 0.7 MtCO2 emission savings in the freight sector in 2017 but does
not include the savings from passenger transport that also increase with the quality of the railway
network. Data for emission savings from the transport sector are not available. Until 2025,
CHF 6.4 billion (EUR 5.5 billion) shall be spent on further extensions of the railway network. Until 2035,
an investment volume of CHF 11.5 billion (EUR 9.9 billion) has been proposed (UVEK, Finanzierung
und Ausbau der Bahninfrastruktur (FABI), 2017a). The expenditures compare to a net revenue of CHF
18.652 billion that were collected from the LSVA between 2003 and 2016 (EDA, 2017a).

5.3 Co-benefits and side-effects

The main target of the modal shift policy is formulated as a quantitative reduction in the number of alpine
crossings on the roads. However, there is a range of co-benefits that come with the policy package.
The external costs of traffic are defined as costs to the general public, include accidents, noise, health
impacts, damages to buildings due to air pollution, climate impacts, environmental and landscape

 German: “Wer StraRen sét, wird Stau ernten”, quote by Daniel Goeudevert, a French poet, and automobile industry consultant.

"0 Calculation: In 2016, Switzerland spent EUR 351 per inhabitant on the railway network and had a population of 8.372 million inhabitants.
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impacts, reductions in agricultural yields, damages to forests and soil, habitat loss and traffic jams.
These are monitored by the Federal Office for spatial development (‘Bundesamt fir Raumentwicklung’,
ARE). Overall, it is estimated that transport of goods on roads causes ten times the external costs of
railway transport (Moll, 2016).

In addition to the reduction of external costs, the NRLA has decreased the distance for freight trains
between the cantons Uri and Tessin by 30 km, which can, depending on the availability of tracks,
shorten travel time by up to 60 minutes. The average reduction is expected to be between 30 and 45
minutes.

Another positive side effect of increasing railway freight transport capacity is that rail passenger
transport also benefits since railways are open to both freight and passenger transport. However, freight
and passenger transport can also work against each other, as one blocks the routes for the other. The
BAV emphasises that an integrated coordination is key to minimising conflict. Clock-face scheduling is
one solution in this regard. This potential co-benefit is key given that most emissions in road transport
are due to passenger vehicles.

A negative side effect of the expansion of railways is the closure of routes for long periods of time due
to construction, which in some cases lasts for up to half a year (UVEK, 2017a).

5.4 Success factors and challenges

The most important success factor is the long-term reliability of the policy. This has been possible in
part because of a high degree of public support and repeated agreement with extensions of the policy
in referendums. It is also partly due to the nature of the political system in which consensus and the
continuation of existing policies play an important role.

The main challenge lies in the lack of international cooperation. The modal shift to the railway can only
achieve its full potential if neighbouring countries provide equally efficient infrastructure. Currently,
neither Germany nor France or ltaly are implementing corresponding measures to meet the
requirements of an efficient Europe-wide railway network that allows for a modal shift to railway.
Switzerland has been addressing this through different measures. First, it is financially supporting the
construction of transshipment terminals on feeder routes in other European countries. Second, it seeks
bilateral agreements with neighbouring states. In 1996, such an agreement was adopted between
Switzerland and Germany, named the ‘Agreement of Lugano’. It formed the basis of the cooperation on
an efficient railway network. In particular, the agreement defined the route between Karlsruhe and
Basel, also called ‘Rheintalbahn’, as the main feeder route from the North. Notwithstanding the
agreement, the extension of the route has been severely delayed both due to a lack of commitment as
well as construction errors in Rastatt (DB Netze, 2016). Construction of the Rastatt tunnel on this route
began in 2013 and was expected to finish in 2022. Following a tunnel collapse during construction in
August 2017, the Rhine Valley Railway was closed for almost two months and construction is expected
to be delayed by two years.

The need for coordination with EU policies is another potential challenge, as Switzerland is in many

aspects dependent on the developments in its neighbouring countries but does not have a vote in the
EU.
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6.1 General comparability of the context

Switzerland’s modal shift policy is an ambitious, long-term commitment. The adaptability to another
national context depends on several contextual factors, some of which are quite different in Germany
and Switzerland. In principle, the modal shift policy has been advocated in both countries by almost all
political parties for decades. As early as 1967, then German transport Minister Georg Leber spoke out
in favour of the shift. However, the appropriate policies to achieve this target were not put into place in
a manner similar to Switzerland. The key contextual factors are outlined and compared below.

e In both countries, the volume of freight transport is expected to increase. In Germany, the
volume increased from 4 billion t in 2004 to 4.5 billion t in 2014. Similarly, CO2e emissions from
freight transport increased from 37 to 59 Mt between 1990 and 2014. The German Ministry for
Transport and Digital Infrastructure (BMVI) predicts an increase of 38% in tkm by 2030
compared with 2010, when 607.1 billion tkm were recorded (BMVI, 2014). In Switzerland, the
overall trade volume is much smaller, but increases in freight volume can also be noted.
Between 2000 and 2016, freight transport increased by 18% to 27.8 billion tkm (BFS,
Guterverkehr, 2018).

e The current modal split for freight transport in Germany is dominated by road transport as
presented in Figure 6. The share of freight transport is 16.9% in Germany compared to 39% in
Switzerland (BFS, 2016). The share of railway transport is currently decreasing slowly in favour
of road transport, which stands in contrast to the Swiss development.

Freight railway

16,9 %

Inland
waterway
navigation

Long-

distance
oil pipeline

Heavy-duty
vehicles

Figure 6: German modal split of freight transport in 2017 (Allianz pro Schiene, 2018)

o The most decisive difference lies in the investment volumes dedicated to road and railway
transport respectively, as illustrated in Figure 7.
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Figure 7: Federal investments in infrastructure in 2016 (Allianz pro Schiene, 2018)

o Although the German Federal traffic plan 2030 (‘Bundesverkehrswegeplan 2030’) allocates
EUR 112 billion to rail, the planned investments in road renovation and construction totals
EUR 132.8 billion (49% of investments). The per capita investments are another indicator that
indicates the relatively low investment volumes in Germany compared with other countries from
the EU and Switzerland, as presented in Figure 8.
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Figure 8: Federal per capita investments into the railway infrastructure in 2016 (Allianz pro Schiene, 2018)

e While Switzerland uses revenues from its levy on heavy-duty vehicles to finance railway
infrastructure, Germany has explicitly decided against this manner of cross-financing in favour
of a ‘closed financing circle’, meaning that revenues from the heavy-duty vehicle toll are only
invested in road infrastructure. In Switzerland, the annual revenues from the LSVA (~EUR 1.5
billion annually) make up for a significant contribution to the financing of the railway network.

¢ In Switzerland, continued public support has been a major success factor for the modal shift
policy. The regular referendums on the proposed railway infrastructure extension programmes
ensure that the citizens are well informed of the developments and are less likely to oppose
concrete projects due to the democratic legitimisation. In principle, public acceptance in
Germany is also high, with 90% of citizens in favour of shifting freight transport from the street
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to the railway network and extending the public transport network (Allianz pro Schiene, 2018).
Yet, large infrastructure projects are often faced with large protests such as the construction of
Stuttgart’s railway station, Stuttgart 21 (Fietz, 2012).

o With 59% electrification of the railway network in 2015, the German railway network lags behind
that of the Swiss network with 99% (Allianz pro Schiene, 2012). (In terms of the tkm and
passengers transported, about 90% of the railway network are electrified according to Deutsche
Bahn AG; corresponding data is not available for Switzerland). Furthermore, the carbon
intensity per kWh is significantly higher in Germany, where it exceeds 500 g/kWh, compared
with 181.5 gCO2e/kWh in Switzerland (BAFU, 2016). Both factors mean that the emission
savings from shifting away from roads and to rail are lower in Germany than in Switzerland, yet
the inclusion of electricity under the EU ETS raises the possibility that electricity sector
emissions can be treated as zero (see also sections 6.4 and 2.3 of the Policy Paper).

e Given the much smaller Swiss dimensions both in terms of tkm and passengers transported as
well as in terms of the total area, it can be argued that Germany is faced with a greater
challenge. The overall larger railway network complicates the introduction of a clock-face
scheduling. Further, the important transport routes are more dispersed in comparison with
Switzerland having essentially one main route that channels the majority of freight transport.

o While Switzerland was internationally famed for the precise planning of the Gotthard tunnel as
it remained within budget and on time, major German projects have recently received negative
attention for the opposite reasons, including Berlin’s main railway station, Stuttgart 21, the
Berlin airport and most recently, the costly delay of the Rastatt construction site in Baden-
Warttemberg.

e Switzerland’s construction projects are particularly challenging because of the country’s
mountainous landscape. This means that the construction is costlier than in Germany. At the
same time, the efficiency gains in Switzerland are larger as the incline can be decreased by
base tunnels, reducing the fuel required.

e In contrast to Switzerland, Germany has a national industry for heavy-duty vehicles. The two
major companies are Volkswagen with the brands MAN and Scania as well as Daimler, which
owns the brands Mercedes Trucks, Freightliner, Western Star, Blamat Benz und Mitsubishi
Fuso (Verlag Moderne Industrie, 2016). At the same time, Germany has a significant railway
industry with over 1,000 companies and 165,000 employees being directly or indirectly involved
in the value chain. Important producers include Siemens, Bombardier Transportation and
Alstom (Hans-Bockler-Stiftung, 2016). The analysis of economic impacts of efforts to shift
freight volumes to railways should take account of both industries.

6.2 Properties of the instrument

Several of the individual policy instruments that make up the policy mix already exist in Germany. Table
3 provides an overview of the equivalent instruments in the German context.
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Table 3: Considerations for transfer of individual policy instruments to Germany

stinent Considerations for transfer to Germany
name
Germany also has a toll on heavy-duty vehicles (‘LKW-Maut’) in place. The
toll is levied in accordance with the emission class, but the overall cost is
Heavy transport lower than in Switzerland. The toll was recently extended from federal
duty (LSVA) highways to all federal roads in the beginning of July 2018 (Toll Collect,

2018). It is estimated that the tax revenue will increase from ca. EUR 4.8
billion to EUR 7.2 billion as a result (Spiegel Online, 2018).

There is a partial driving ban for heavy-duty vehicles in place. On
Sundays and public holidays, HGVs are only allowed to drive from
Temporary travel 10 p.m. to midnight. In addition, some highways and federal motorways

Instruments to disincentivise road
transport

ban for freight are closed to heavy-duty vehicles over 7.5t in the holiday period from 1

transport July to 31 August (BAG, 2018). In addition, federal states may close
federal roads to HGVs during the night if residents are excessively
burdened.

The utilisation of the railway network is already high with little leeway for
additional shares to be shifted to rail transport. The renovation and
construction of railway networks is defined in amending laws to the Federal
railway extension law (‘Bundesschienenwege-Ausbaugesetzes’) from
1993. The latest amendment from December 2016 distinguishes between
ongoing and planned projects, some of which have priority over others. As

Construction and  part of the renovation of the railway network, the coalition treaty of 2018

renovation of proposes the prioritisation of re-fitting the railway network to allow for trains

railway network up to 740m (compared to approximately 500m at present) until 2020, a
relatively cost-efficient measure to increase capacities. Such long trains
lower costs and increase utilisation of the railway network. The coalition
treaty also proposes to introduce the ‘Deutschlandtakt’, a clock-face
schedule similar to the Swiss example (CDU, 2018). Further, the European
Train Control System (ETCS) shall be promoted and electrification
increased from 60 to 70% of the railway infrastructure.

Transshipment terminals for combined transport'’ have been supported
since 1998. In 2012, the funding was redesigned and expanded and went
into the third extension in 2017. Up to EUR 14 million are available annually
for the promotion of private transshipment terminals and freight cars. Over
the past 13 years, 135 projects have been funded and implemented, with

Financial support 30 other projects currently in the waiting loop. The new conditions for

for transhipment  support will last until 2020. They include that the limit value for ‘technical

terminals specification for interoperability (TSI) noise +’ is met. For each freight car,
the allowance is limited to max. EUR 20,000 (renovation) or EUR 25,000
(replacement). A maximum of EUR 15 million can be applied for per
beneficiary within five years (Allianz pro Schiene, 2017a). The grants are
given out as non-repayable grants amounting to a maximum of 50% of the
eligible costs (Allianz pro Schiene, 2017b).

Instruments to incentivise railway transport

" Combined transport is defined as intermodal transport where the largest part of the journey is by rail and the initial or final parts of the journey, which are
as short as possible, by road transport.
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Instrument
name

Considerations for transfer to Germany

To reduce noise, the BMVI covers 40% of the additional costs incurred in
the renovation of existing freight cars or their replacement, provided that
they fall below the limit values of the current TSI noise by a certain
threshold. According to the Pro-Rail Alliance (‘Allianz Pro Schiene’), the
amount of funding is expected to total EUR 60 million. Further, from 2022

Noise reduction onwards, new and old freight cars must comply with a very low noise
threshold to be allowed on routes. This is analogous to the Swiss
regulation. The EU is planning to implement an EU-wide regulation for all
freight cars until 2026. In Germany, the introduction of night-time travel
bans has been under discussion, but not implemented until today (Eurail
Press, 2013).

Railway transport has been liberalised in Germany. Liberalisation was
Liberalisation of implemented after the adoption of EU Directive 91/440/EWG on the
railway transport  development of the Community’s railways (Council of the European
Communities, 1991).

While in Switzerland the revenue from the LSVA is used to finance the
railway network, Germany decided in 2010 to introduce a so-called closed
financing circle (‘geschlossener Finanzierungskreislauf’), meaning that
revenues from the heavy-duty vehicle toll are only invested in roads.

In 2009, Germany and the railway transport companies of the DB AG
agreed to the financing agreement (‘Leistungs- und Finanzierungs-

Funding vereinbarung’, LUFV), which obliges Germany to provide an annual sum for
replacement investments into the existing railway network. Between 2009
and 2013, the sum was EUR 2.5 billion per year. In return, the railway
transport companies commit to maintaining the network to appropriate
standards and making appropriate investments themselves. In 2015, the
deal was renewed (LUVF Il) with a timeframe of five years. Until 2019, EUR
19.5 billion are provided, an average of EUR 3.9 billion per year.

Financing mechanism

Besides the instruments that are officially part of the modal shift policy, route charges are an influential
factor for the business case of railway transport companies and should be considered in any attempt to
shift freight transport from the street to the road: In Germany as well as Switzerland, railway transport
companies pay to use the routes. In Switzerland, the charge depends on noise, whether dangerous
goods are transported, and the weight. The payment is adjusted according to a set timeframe with the
next adjustment planned for 2021. In 2017, the German government committed to reducing the route
charge by half with an allocated budget of EUR 350 million (timeframe to be determined). However, it
is unclear whether this will be implemented (DVZ, 2018).

Another phenomenon in the context of freight transport in Germany that has received public attention
are extensive cases of wage dumping. There is ample evidence that even the large logistics companies
are engaged in systematic wage dumping by hiring Eastern European drivers that do not sue for their
worker’s rights (BR, 2017). There have been similar reports in Switzerland, but the lack of reliable data
impedes an exact quantification or comparison (Schweizer Parlament, 2017). In general, the
development drives down prices for road freight transport, thereby increasing the current competitive
disadvantage of railway transport.

The current coalition treaty of the German government mentions the target to increase the railway

freight transport volumes. To this end, the network shall be extended and modernised, a clock-face
schedule introduced, the network retrofitted to suit trains of 740 m length and route charges shall be
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lowered. Finally, the imperative of revenue maximisation shall be abolished. Furthermore, a nation-wide
coordination of timetables to improve passenger transport and a halve of noise reduction is foreseen.
However, the most urgent measure, namely a large increase in investments into the railway network, is
not addressed (Zeit Online, 2018). The recent study ‘Climate pathways for Germany’ (‘Klimapfade fir
Deutschland’) commissioned by the Federation of German Industry (BDI) argues that to achieve
appropriate emissions savings in line with the aim to decrease emissions by 80—95% until 2050, the
implicit goal of the Federal railway extension law to achieve 154 billion tkm until 2030 would have to be
increased. Further, it is estimated that in order to almost double transport capacity from 117 billion tkm
in 2015 to 220 billion tkm in 2050, the infrastructure would have to be extended by 750 km (BCG &
Prognos, 2018). The study conducted comprehensive sector analyses to evaluate the role of different
measures and technologies for effective emission reductions.

In conclusion, measures that may lend themselves for transfer to the German context include the
increase in budget allocation to the renovation and reconstruction of the railway network, an increase
in the heavy-duty vehicle toll, an extension of the temporary bans and tightening controls of road freight
transport.

6.3 Potential impacts

Measured in COze per tkm, railway freight transport only requires about 20% of the energy and emit
around 25% of GHG in the German context compared with road transport, including electricity
production (Agora Verkehrswende, 2018). There is some disagreement on this value, but the range is
similar in different sources. The Pro-Railway Alliance estimates that in the German context, railway
transport emits 20 g COze/tkm compared to 104 gCO2e/tkm from heavy-duty vehicles, as is presented
in Figure 9. Importantly, in the German context, the electricity-related emissions for railway fall under
the EU ETS whereas fossil combustion in heavy-duty transport does not. The emissions vary depending
on the route. In a well-to-wheel analysis, the German Oko-Institut calculated COze emissions in the
range of 5-13 tCO-e per km per year depending on the route (Oko-Institut, 2013).

The methodological challenges of determining the exact emissions savings notwithstanding, the
emission savings potential is large. A more extensive railway network enabling a passenger transport
shift to rail would also positively affect other factors including air quality, environmental and landscape
impacts, and traffic congestion.
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Figure 9: CO2 emissions in g/tkm from freight transport by mode of transport in Germany in 2016 (Well-to-wheel methodology (UBA,
2018))

Besides the impacts on CO2 emissions, measures such as an increased toll or tighter controls of
freight transport would increase the costs of transport. However, in the long-term, a reliable, efficient
railway network for freight transport may be more advantageous to the economy than short- and
medium-term cost savings.

6.4 Conclusion

Given the large difference in tkm emission intensity between heavy-duty vehicles and railway transport,
the shift from road to railway is an important step to reduce sector emissions. To achieve significant
shares of railway transport, a substantial modernisation and extension of the railway network in
Germany as well as sufficient incentives for logistics companies to choose railway over road transport
are necessary, including disincentivising road transport. To achieve the target of shifting significant
shares of freight transport to railway transport, Germany can learn from the Swiss experiences with the
modal shift policy.

The Swiss example gives an indication of required investment volumes and timeframes needed to
achieve a shift in modal shares and associated CO2e reductions. More specifically, Germany could
learn from the planning process as well as the financing mechanisms. Clearly, the instruments would
need to be adapted to the German circumstances and be coordinated with EU Member States.

While climate protection is a key argument in the debate on the role of railway transport, there are other
strong incentives to shift from road to railway transport including considerations of noise, landscape,
health etc. These factors can help to build alliances in favour of railway transport.

More concretely, transferring Swiss policies to the German context would involve the following steps.
Financial investments in the railway network would have to be extended significantly. Funding measures
for combined transport would have to be continued and potentially extended. The support of noise
reduction measures would similarly be continued, also to reduce the risk of NIMBY effects. At the same
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time, street transport would have to be discouraged. An increase of the heavy-duty toll rates as well as
a night-time travel ban should be considered. Finally, freight street transport controls could be tightened
to prevent wage dumping. The proposals from the current coalition treaty address a majority of these
instruments and therefore present a good starting point. However, they need to be stringently
implemented; and further policy instruments are necessary. Given that the extension of railway transport

has been the subject of lip service for decades, an extensive, reliable and long-term political and
financial commitment will not be easy to reach.
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