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1. Introduction:
Transport since 1970
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Fact Sheet 1: Transport volume

» Passenger and goods transport activities have grown rapidly since the 1970s.

 They are projected to continue growing, driven primarily by rapid growth in real per

capita income.

*  Transport activity growth will be especially rapid in developing countries.

» According to Sustainable Mobility Project calculations (WBCSD 2004), annual growth in
passenger transport activity over the period between 2000 and 2030 is estimated to be

at an average of approximately:

— 3% in China and Latin America;

— 2% in the Former Soviet Union, India, and the Middle East;

— 1% orless in the three OECD regions including Europe.

« A large “mobility opportunity gap” will
developing countries.

Trends in passenger transport (passenger-kms)
— Western Europe —
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Source: ITF / ECMT 2007 , Trends in the Transport Sector

persist between developed countries and

Freight transport trends (tonne-kms)
-Western Europe —
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Projected freight transport activity by region
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Unless indicated otherwise, all figures in this document taken from the Sustainable Mobility Project Full
Report 2004 are based on the SMP reference case projections, which rely on IEA projections, but
substantially increased modal and regional detail using information from public sources and information
supplied by SMP member companies. They also incorporated data and relationships reflecting aspects of
sustainability that the IEA does not address including transport-related “conventional” emissions, safety,
and materials use.

Projected per capita transport activity by region
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Source: Sustainable Mobility Project calculations.

Source (both figures): The Sustainable Mobility Project Full Report 2004
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Fact Sheet 2: Motorization
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The overall number of cars is rising continuously — in the European Union as well as
worldwide. This also applies private motorized vehicles ownership per capita (measured
in terms of vehicles per 1000 persons).

In the industrialized countries, motorization will mainly consist of increase in passenger
cars and light duty vehicles, while in Asia a significant share of increased “motorized
two-wheelers (WBCSD 2004, see figure on next page and Fact Sheet 4) will be seen.

By 2050, private motorized vehicle ownership (vehicles per 1,000 persons) in Eastern
Europe and the Former Soviet Union will be higher than those in OECD Pacific or
OECD Europe today. Ownership in Latin American and China will be approaching those
achieved now in OECD Europe (WBCSD 2004).

Number of passenger cars per 1000 inhabitants

—EU27
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Source: EU DG TREN, 2009
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Projected growth in private motorized vehicle ownership

Light Duty Vehicles +
Motorized Two-Wheelers/1,000 people
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Source: WBCSD: 2004

Annual production of cars, trucks, and buses

*  “Growth in motor vehicle production since 1945 has been dramatic, rising from
approximately 5 million vehicles annually to more than 60 million. Between 1970 and 2005,
approximately 1 million more vehicles have been produced each year compared to the year
before, with almost 66 million vehicles produced in 2005 alone.

* Since vehicles have been produced at a faster rate than they have been scrapped, the
global vehicle fleet has steadily grown (see Figure 2). The global vehicle population
exceeded 1 billion in 2002 and continues to rise. Since 1990, approximately 27 million
more vehicles are on roads and highways each year compared to the previous year.”
(Source em - feature Michael Walsh, page 11)
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30
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Source:. em « feature Michael Walsh Moving Toward Clean Vehicles and Fuels A Global Overview; Page 11
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Fact Sheet 3: Market share of vehicles

 Small and medium cars account for the vast majority of cars in Europe and, to a
somewhat lesser extent, in Japan. The market share of SUVs, Pickups and large cars was
at only slightly more than 10 percent in 2002. Trends in the past few years may have
altered this pattern. However, current data for Germany, the most important market for
vehicles in the EU, largely confirm the 2002 patterns.

* The US relies heavily on large cars and Pick-ups with high energy consumption.

* Maintaining fleet patterns such as in the US implies serious obstacles for GHG emission
reduction via car-based technological improvements.

Market share of vehicles, 2002
0O Subcompact
O Compact

g I
| Medium
O Minivan
- [ .

B sSWwy

B Pickup
0% 20% 40% 60% 80% 100%

Source: Adapted from Austin and Sauer 2003, Chapter Three of Changing Drivers: The Impact of Climate Change on Competitiveness and Value
Creation in the Automotive Industry.
http://earthtrends.wri.org/features/view_feature.php?theme=5&fid=53

Vehicle stock in Germany by category, as of 1/1/2009

Categary Mini Small Compact | Medium | Upper Upper | Suv/ Vans | Light Others
Medium 4WD Utility
Vehicles
5,4 19,9 27,9 20,1 5,9 0,5

Share 3,2 8,0 6,2

in %

Source: Kraftfahrzeugbundesamt Online Datenbank, 2010
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Fact Sheet 4: Length of roads and railways

The length of motorways in the EU has been growing constantly in the past 20 years. This
applies to the EU-15 as well as to the new member states. Overall, the length of motorways
in the EU-27 has risen by 51% during the period from 1990 to 2006.

In contrast, the rail network has been shrinking during the same period, especially in the
EU-12. This reflects the abandoning of a large number of secondary lines especially in rural
areas, as well as the rapid reduction of feeder lines to and from former cargo customers
which now rely on road transport. The railway network in the EU-27 as of 2007 is 8%
smaller than in 1990, with the reduction in EU-12 even amounting to more than 11% of the
respective network.

An opposite trend can be observed for high-speed rail networks, whose overall length has
increased by more than 800% since the mid-1980s. This growth is also mirrored with regard
to geographic coverage. While high speed rail systems could only be found in very few
countries in the 1980s, they have now spread to all major European countries.

Length of motorways in the EU
km (at end of year)

1990 1995 2000 2003 2004 2005 2006
EU-27 41885 47970 54700 58850 60100 62000 63400
EU-15 39616 45468 51471 55292 56294 58000 59205
EU-12 2269 2502 3229 3558 3806 4000 4195

Length of overall road network the EU

km (at the end of 2006)
EU-27 1561 948

Note: Number is based on the sum of motorways, main/national roads and
secondary/regional roads. Due to differences in the definitions of road types,
other roads are not included in the above calculated sum. In general, the number
should be interpreted with caution due to statistical problems (also compare with
numbers cited in the figure on ‘Transport-related infrastructure’ on the next page).

Length of railways in the EU

OF WHICH:
ELECTRIFIED
1990 1995 2000 2005 2006 2007 2007

EU-27 | 231582 227105 217349 215542 215856 212336 51.6
EU-15 162132 160000 151938 153515 154087 150763 | 82505] 547
EU-12 | 69450 67105 65411 62027 61769 61573 27059 439]

Source: EU Energy and transport in figures — 2009 Pocketbook, pp.147
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Length of high speed railway network in the EU (Vmax > 250km/h)

km (at end of year)

BE DE ES FR IT UK
1985 = = = 417 224 =
1990 = 90 = 699 224 e
1995 = 447 471 1220 248 =
2000 58 636 471 1278 248 5
2001 58 636 471 1573 248 &
2002 120 833 471 1573 248 K
2003 120 875 1069 1573 248 74
2004 120 1202 1069 1573 248 74
2005 120 1202 1090 1573 468 74
2006 120 1291 1272 1573 562 74

2007 120 1300 1516 1893 562 113
2008 120 1300 1594 1893 744 113

Comparison of transport-related infrastructure: EU and worldwide

TRANSPORT INFRASTRUCTURE

EU-27 USA JAPAN  CHINA  RUSSIA
1000 km [@PANS 2006 2006 2006 2006
Road network (paved) 5000 6463 1190 2283 755
Motorway network 634 953() 74(2) 453 29.0
Railway network 2159 203.6(3) 276 77.1 85.5
Electrified rail lines 108.2 15.7 234 423
Navigable inland waterways 43.0 41.8 1.8 1234 1020
Oil Pipelines 336 2725 0.2 24.1(4) 46.7 (5

Notes: (1) USA: 2007: divided highways with 4 or more lanes
(rural or urban interstate, freeways, expressways, arterial and collector)
with full access control by the authorities.
(2) Japan: national expressways. Length of roads with a central zone: 17 000 km.
(3) USA: a sum of overlapping networks.
(4) China: 2007: Crude oil pipelines. Refined oil pipelines: 2005: 5 443 km.
(5) Russia: Oil pipelines. Oil products pipelines= 16 000 km.

Data for Road Network (paved) include Motorway network, Railway network includes Electrified
rail lines.

Source (both figures): EU Energy and transport in figures — 2009 Pocketbook, p.105/p.150
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. There is an uneven distribution of world road (above) and rail (below) networks. In 2002 there were 29 million kilometres of road
and one million kilometres of railway in the world.
. “Regionally the highest number of roads per square kilometre are found in Japan and the lowest in the Middle East, where most

of the world’s petroleum is extracted and where some of the oldest cities are sited. Many of the territories without a rail network

are relatively small islands.
. Of the seven territories with the largest land areas, six also have the longest distances of railway.” (Source: 2006 SASI Group)

The territory size shows the proportion of all the roads/rail networks in the world that are located there.

~d

LENGTH OF ROAD LENGTH OF RAILWAYS
250,
9
30 £ g 200 2 [
Source 2006 SASI Group (University of £5 3 E £ 2 5 P g £
Sheffield) and Mark Newman (University of g & E 2 M s = 150 B ] E . Z s Hp
Michigan) £ g H . g - g g5 f=2:i[ g
(both maps): Worldmapper iz & E il g s £ ¢ Emd, 3 % % % a 3 F
http://www.worldmapper.org/display.php?se Eg‘ % § E g 2 A — = = g £ 2 2 ] &
lected=35 EHE £ £ s gojE 3 2 I = g
{2 & = I 2 5 B
Jemminl || ([ e T
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Fact Sheet 5: Modal Split

Global passenger transport modal spilt shows significant regional difference.

Private motorized transport with cars and light trucks dominates in highly developed OECD
countries, but also in Eastern Europe and the Middle East.

Cars dominated with 74 % the passenger transport (pkm) in EU 27 in the year 2006. (Air
9%, Railway 7%, Tram and Metro 1 % Bus and Coach 9%)

“In the EU-15 the modal shares of road and rail freight stayed almost constant. At the same
time, the modal share of rail and road in the EU-10 diverged as the removal of trade
barriers and liberalisation of markets led to a decline in heavy industry, which prompted
increased demand for road transport. A change in the geographic orientation of trade (from
east to west) has also contributed to the shift because the new markets are not connected
by rail links and offer much more flexible road transport connections as an alternative. At
the present rate of change, the balance of rail and road freight transport in the EU-10 will be
similar to the EU-15 within a decade” (Term 2008 page 13)

In most Asian and African countries large and small public buses dominate passenger
transport.

Retaining the larger share of public transportation modes in developing countries is
important: Once the transport system is centered on private motorized transport modes, it
may become persistent.

Until 2050, freight transport will triple (based to the year 2000), mainly driven by heavy duty
trucks

In passenger transport the main growth is in road and air transport.

Global motorized passenger travel by modal split, 2005

Travel mode share (% of pkm)

100% —

1B
70% — Cars
60% — M Minibuses
50% | I Buses
40% | I . M Rail

B b= ‘ T 3-wheelers
90% — . W 2-wheelers
80% — M Light trucks

e H A
30% — ’
20% —|
10% —
0% |
X, @ g & ° 0 0 & & &
I & &° <o0@‘20 & ¥ &
P a & O ¥
é(’b . %(,Q %(;Q & 6 o \}\b &
o O A 4
&

Source: |EA Mobility Model database estimates.
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Persistent percentage: Share of cars in total passenger travel, EU-15

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

2005 2006 2007

84% 84% 84% 85% 85% 84% 85% 85% 85% 85% 85% 85% 85% 85%

84%

85%

84%)

Source: EUROSTAT

Modal split in selected Asian cities

Table 3 Mode Split In Selected Asian Cities (ADEB, 2001)

Private Train, Bus Motorcycle Bicycle, Walking Others,
Automoible Tram, or Three- including including Boat,

Light Rail Wheeler pedi-cab Taxi, Animal,

Bangalore 11% 7% 38 18 1% 16%

Bishkek 10%% 60% 20%% 2% 1% %% 0%
Cebu Yo % 60% %% %% Yo 36%
Colombo 4% 4% 1% 13% %% 6% 2%
Dhaka 3% e e 3% 1% 60%% pie)
Hanoi NAV NAV %% 9% 29% Yo %%
Hohhot 2% L 2% 4% 91% 1% 0%
Hong Kong 2% 4% 33% ) ) 0% 3%
Kathmandu NAV NAV 4% 33% %% Yo 63%
Lahore 18% NAV 13% 19% 19% 17% 12%
Mandaluyong 12%% 1% 1% 17% 3% 13% 3%
Medan 3% NAV 86% 8% %% Yo %%
Melbourne 55% 40% 2% 1% 1% 1% 1%
Naga 19%% e 38% 19%% 4% 0% 0%
Phnom Penh 10% % 13% 60% 2% 3% 10%
Seoul 20%% 32% 29% NAV NAV NAV 19%%
Bangalore 11% % 38% 18% 11% 16% 0%
Bishkek 10% 60% 20% 2% £ 1% 0%
AW — not svailable

Source: Victoria Transport Policy Institute; Transportation Statistics; TDM Encyclopedia :http://www.vtpi.org/tdm/tdm80.htm; original
from: Asian Development Bank (ADB) Urban Indicators for Managing Cities
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Key Transport Statistics

: OECD:

Source
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Projections for global freight and passenger transport growth (Source: WBCSD)

*  World Business Council for Sustainable Development (WBCSD) projects (if the present
trends continue) that personal transport activity (measured in terms of passenger kilometers
traveled) grows at an average annual rate of 1.7% per year worldwide between 2000 and
2050.

»  Growth rates differ widely by region (period 2000 through 2030): 3% in China and Latin
America; 2% in the Former Soviet Union, India, and the Middle East; and about 1% per year
or less in the three OECD regions.

»  Air transport will be the fastest growing mode of personal transport. The second most
rapidly growing rate will be passenger rail, followed by travel by two- and threewheelers.
Though travel by light-duty vehicle represents by far the largest component of personal
transport demand.

*  Freight transport is projected to grow 2,3% per yeatr.

Personal transport activity by mode

. . Average Annual Growth Rates
Trillions (10'?) of Passenger-Kilometers/Year

2000-2030 2000-2050

&0 === Total o V6% 1.7%
70 Bl Minibuses ... 0:196 i 0.1%

BUSES .o oo o v adiem ovaion 0.1%.............. -0.1%
o0 PassengerRall ..............c.ccc...... DA% s 2.2%
50 B Two- + Three-Wheelers.._._..........2.1% ... 1.9%

WIE oo o5 usionsimmsisconsmsnensiymsRitomsnns 3.590....cc000mese0. 3:3%0
40 I Light Duty Vehicles (LDVs) . ..........1.7% ............... 1.7%
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Freight transport activity by mode

% Average Annual Growth Rates
Trillions (10'?) of Tonne-Kilometers/Year

2000-2030 2000-2050

50 o TOtAl e, 25% ... 23%

Medium Duty Trucks ... ............ 3.0%.....cconnnnne. 2.7%

FrelohtRall ... 23 2.2%

I Heavy Duty Trucks _............... 2.7% ............... 2.4%

2000 2010 2020 2030 2040 2050
Note: Excludes alr, waterborne and pipeline Source: Sustainable Mobllity Project calculations.

Source: The Sustainable Mobility Project Full Report 2004, based on Sustainable Mobility Project calculations, page 30 — 31.
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Fact Sheet 6: Transport and GDP

* There is a strong correlation between growth in transport activities and economic indicators
such as GDP.

*  Growth in freight transport in the EU since 2003 has been even stronger than corresponding
GDP growth.

* In contrast, passenger transport in the EU has already “decoupled” from GDP growth for
several years, with only minor exceptions.

*  The most significant “driver” of personal transport activity is growth in household disposable
income — the income remaining to a household after payment of taxes.

Freight (left) and passenger (right) transport volumes in the EU: Passenger transport decouples
from GDP growth, freight transport increases more than proportionally

Volume and GDP (index 2000 = 100) Decoupling (%)  Volume and GDP (index 2000 = 100) Decoupling (%)
120~ -10 115, 8
/ L6
110 o
/‘X/ 4
105 1 ﬁ*‘/ 2
100 1 = 0
-2
95 A
ot
90 A >
.f’f‘f -6
85 ] -8
B0t t—+t—F a0 gyt o L
5 0 AN RO O DDA DO > O L 9 0 AN R O QDAL D> L
DO DD LTLTLT L LT 97 O° O O OO QLR
KHFCHIC G IR PSS MPAMEANPAN IR I LR LG LI S SR NS
B Decoupling = tkm = GDP B Decoupling === pkm == GDP (2000 base year)
Note:  The two curves show the development in GDP and ~ NOt€:  The two curves show the development in GDP and

passenger transport volumes, while the columns show
the level of annual decoupling. Green indicates faster
growth in GDP than in transport while purple indicates
stronger growth in transport than in GDP. A number

freight transport volumes, while the columns show
the level of annual decoupling. Green indicates faste
growth in GDP than in transport while purple indicate

Stronge[' growth in transport th{‘m in GDP. The |5_’"Qe of countries have changed accounting methodology or
change in 2004 appears to be tied to a change in have incomplete time series but no correction factor
methodology but no correction figure exists. See exist. See Annex 1 on metadata for details.

Annex 1 on metadata for details.

Source: EEA 2009, based on EUROSTAT 2008
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Transport Growth in EU27
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Source: EU Energy and Transport in Figures, 2009
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The relationship between GDP and motorized personal transport

£ 100
2 et Proerc 4 iomo
Q
€
[ ®Los Angeles
2 3 .
(>_} Brishane Cm(cgc. M ancisco
3 = Ottawa
. 80 Ml #Voncowver ’
Pg Y '9'0:‘ oSydney oNew York North American pattern
5 Melbourne
% #Kuala Lumpur
£ Lile
-« . Hombur
g 60 — * Monchester Rome N.un‘es Sriomdueg
4 e
o *Taipe: ¢ Bologne Stockholm oOslo 1.,
< # Ho Chi Minh City *Glasgow ®_Tuiiney - nn‘ T O iCopen}‘cgen.pr *Geneva
2 . ngapore Sa
3 Tehron ¢ oSeoul  *NewcostlE™® Borcelong® London = wSlutigart
0 Mexico City o Curifiba *Graz Dosatdert o Zurich
s ) ® Bedin *Brussels Viena  p usseldort & it
o 2 #Salvador 2y oBeme o Fronkfurt
! saka id
G0 ppentlig Munich
i Pcu\o:""oww o Rio de Janeiro
o Amsterdom * Tokyo
Most efficient pattern
Manil
20 -, oo wHong Kong
| Chenni
* Mumbo
Shanghai .
¢ GDP per Capita (USD)
0 T T T T 1
0 10 000 20 000 30000 40000 50000 60 000

Source: IEA, Energy Technology Perspectives, Paris 2008, based on UITP 2006

+ To a certain extent, the modal share of motorized personal transport in cities is tied to the level
of GDP. However, this trend is generally stopped and, in some cases, reversed above a
certain GDP threshold.

+ Two major variations of this trend can be observed: A North American and a European
pattern. The modal share of motorized personal transport rises much faster in North American
cities, reflecting land use patterns and car-based ‘way of life’. In contrast, European cities
show a significantly slower rise of motorized personal transport modal shares. Above the
30,000US%/capita GDP threshold, its share remains stable or even decreases, as illustrated
by the examples of Zurich, Frankfurt and Munich.

+ Some cities, such as Tokyo, show a very efficient modal split with a low level of motorized
personal despite a high level of GDP/capita. This shows that more sustainable urban transport
patterns can be maintained even in high income agglomerations.
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Fact Sheet 7: Oil consumption

*  Energy security and dependency from oil is a major problem for many countries

*  Oil will remain the leading energy source, but...
— The era of low oil price has seen an end, although price volatility will remain
— OQilfield decline is the key determinant of investment needs
— There is no consensus, when peak oil will be achieved.

*  Most of the world oil production is used as a energy source for transport.

*  The transportation sector is most vulnerable to a supply shortage or a strong oil price
increase.

1973 and 2006 transport shares of world oil consumption

1973 2007
Non-ener
use ¥ |ndustry
11.5% Industry Nonenergy "9 9,
19.9% use
16.8%

Other sectors*

23.2%

Transport  Other sectors* Transport
45.4% 12.8% 61.2%

| 2248 Mtoe | | 3532 Mtoe |

*Includes agriculture, commercial & public services, residential
and non-specified other sectors.

Source: International Energy Agency, Key World Energy Statistics 2009, page: 33
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Fact Sheet 8: Fuel taxation for gasoline

* Fuel taxes are an important source of revenue for the financing of the transport sector in that
they charge road user the costs of transport infrastructure. Numerous countries earn revenues
through taxation on petroleum products, which can be used for reducing public transport fares
or providing social services such as schools and healthcare. In line with the polluter pays
principle, fuel taxation can shift the burden of the so-called external costs of transport (such as
environmental pollution, noise, congestion costs, etc.) onto transport users.

«  Four different country categories can be distinguished: Countries highly subsidizing gasoline
(retail price below price for crude oil; mainly in Middle East oil exporting countries such as
Saudi Arabia, Bahrain etc.), countries with gasoline subsidies (retail price above crude oil
price, but below the benchmark US retail price; several developing countries including
Malaysia, Ecuador, Oman), countries with some gasoline taxation (retail price above the US
level, but below the Spanish level; includes most of the developing world plus some OECD
countries such as Canada, Australia and New Zealand), and finally countries with high
gasoline taxation (retail price above the Spanish price level; includes most members of the
European Union and Japan, but also some developing countries)

Fuel taxation for gasoline, 170 countries worldwide, 2008
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2. A key challenge:
Climate change
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Fact Sheet 9: GHG Emissions

» Transportation plays a significant role in global GHG emissions, with most of its share
originating from burning of fossil fuels. The largest contributor by far is road transport.

» Overall, transportation is responsible for 13% of global GHG emissions and 23% of energy-
related CO, emissions. These numbers do not consider the fact that the climatic effect of GHG
emissions from aviation may be larger than their nominal share due to the emission in upper
layers of the atmosphere.

» Industrialized countries are currently the main contributors for overall GHG emissions, but:
— a2-4 % increase per annum in global south is projected;

— 80% of projected increase until 2030 is related to road transport in developing
countries, mainly the countries with emerging economies like e.g. China.

» Transport emissions in developing countries will exceed industrialized countries before 2030.

World Greenhouse gas emissions by sector

- Sector

Source: UNEP/GRID-Arendal Maps and Graphics Library, based on WRI.
http://maps.grida.no/go/graphic/world-greenhouse-gas-emissions-by-sector
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Fact Sheet 10: Energy Related Transport CO, Emissions

Road traffic is responsible for the largest share of emissions.

* The dependency on fossil fuels poses a serious challenge: The short- to medium-term
prospects for shifting to other energy sources are limited.

* Inthe EU, growing transport volumes have driven emissions up by 28 % between 1990 and
2006 (excluding the international aviation and marine sectors). In contrast to a reduction of 3
% in emissions across all sectors (Term 2008).

* Very few countries managed a decrease in transport emissions. Germany achieved a
change of the trend in 2000 and subsequently reduced GHG emissions from transport to
about 99% of 1990 levels.

Worldwide Transport CO,-Emissions by mode, 2005

> B Inland Shipping Rail
S 2.0% \ V/ 20% |
\ Other Traffic

Aviation
11.0%

BT 3.0%

International Shipping
9.0%

Road Traffic

73.0% Source: ITF/IEA

Transport Sector CO, Emission by region
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Note: WEO Reference Scenario, 1980-2030, in million tonnes
Source: based on IEA 2009
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Trends in transport sector greenhouse gas emissions by country 1990-2006

Trends in transport sector greenhouse Transport sector greenhouse gas emissions 1990-2006
gas emissions by country 1990-2006

Estonia - 28 ] Index (1990 = 100)
Lithuania -22 [ 180
Bulgaria -21
Germany -|1: 170
Liechtenstein os 160
Switzerand o8
Sweden 0o 150
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France 17
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EEA-32 [ 28 80
Norway 32
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Malta 51 EU-15 EU-12 ===FEA-32 ===Turkey ===EFTA-4
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Romania 61 Source: European Topic Centre for Air and Climate Change,
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Spain |1
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- 75 - 25 25 75 125 175
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Source: European Topic Centre for Air and Climate Change,
2008.

Source: Transport at a crossroads indicators tracking transport and environment in the European Union (TERM 2008) page 17
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Fact Sheet 11: Per Capita GHG Emissions

+ European countries emit about 10t
CO,e per capita;

« 2-3tons are related to transport;

« Due to limited motorization, this is
much lower in developing countries;

*  The currently relatively modest share
of transport energy use in countries
like China or India is likely to grow in
the future.

Energy consumption by sector,
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Source: IEA World Energy
Balances 2009.
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Per capita emissions of Top Ten global CO, emitters, 2006
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Fact Sheet 12: Development of CO,e concentration

+  “Stabilization at 450ppm CO.e is already almost out of reach, given that we are likely
to reach this level within ten years and that there are real difficulties of making the
sharp reductions required with current and foreseeable technologies.

*  The concentration of CO,e of maximum 500 ppm can be reached fast, before it
stabilizes at 450 ppm, and the annual reduction rate would drop from 7% to 3% if the
emissions will reach their maximum till 2010. Excess curves, however represent a big
risk to the outcome.

*  Weak action in the next 10-20 years would put stabilization even at 550ppm CO.e
beyond reach — and this level is already associated with significant risks.” (source
Stern Review page 200)

*  More than 3 % of CO, reduction per year is unlikely to reach.

lllustrative Emissions Paths to CO,e concentration stabilization

Stabilisation | Date of peak | Global emissions Percentage reductign in
global reduction rate (% emissions below 2005* values
Level (CO.€) o
emissions per year) 2050 2100
450 ppm 2010 7.0 70 75
2020 - - -
2010 3.0 50 75
f5|(|3_0 ppm 2020 40-6.0 60-70 75
e 2150) 2030 5.0[1] - 5.5 [2] 50 - 60 75— 80
2040 - - -
2015 1.0 25 50
2020 15-25 25-30 50 - 55
550 ppm
2030 25-4.0 25-30 50 — 55
2040 3.0-45/[3] 5-15 50— 60

Notes: overshoots: [1] to 520 ppm, [2] to 550 ppm, [3] to 600 ppm. 2005 emissions taken as 45 GtCO.efyr.
Source: Generated with the SIMCaP EQW model and averaged over multiple scenarios (Meinshausen et al. 20086)

Source: The Stern Review on the Economics of Climate Change, Page 200
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Fact Sheet 13: Objectives for GHG reduction

* A major decarbonisation of the world’s energy system is necessary to avoid and
"abrupt and irreversible" climate change.

* Limiting temperature rise to 2 C will require significant emission reductions in all
regions & technological breakthroughs.

+ The following table provides an indicative range of likelihoods of exceeding a certain
temperature change for a given stabilization level (in CO.e).

+ At a stabilization level of 550 ppm CO.,e, there is a chance of 63 - 99 % for exceeding
a warming of 2C relative to the pre-industrial level and a chance of 21 — 69 % for
exceeding a warming of 3 C relative to the pre-industrial level. (Source: Stern Review)

Likelihood of exceeding a temperature increase at equilibrium

Stabilisation Maximum Hadley Centre IPCC TAR Minimum
Level (COze) Ensemble 2001 Ensemble
Probability of exceeding 2°C (relative to pre-industrial levels)

400 57% 33% 13% 8%

38% 26%

Probability of exceeding 3°C (relative to pre-industrial levels)

400 34% 3% 1% 1%
450 50% 18% 6% 4%
44% 18% 11%

32%
57%

Probability of exceeding 4 °C (relative to pre-industrial levels)

400 17% 1% 0% 0%
450 34% 3% 1% 0%
500 45% 11% 4% 2%
550 53% 24% 9% 6%
650 58% 25% 16%
750 1% 29%
Probability of exceeding 5°C (relative to pre-industrial levels)
400 3% 0% 0% 0%
450 21% 1% 0% 0%
500 32% 3% 1% 0%
550 41% 7% 2% 1%
650 53% 24% 9% 5%
— 750 e a7% 19% 1%

Source: The Stern Review on the Economics of Climate Change, page 57
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Fact Sheet 14: The challenge

General:

*  “The World is expecting a double danger for the power economy against: First of all,
inability of a sufficient and safe energy supply at an affordable price. And secondly, the
ecological risk due to over consumption” (IEA WEO 2007)

*  “Current energy trends are patently unsustainable - socially, environmentally,
economically

+  Oilwill remain the leading energy source but the era of cheap oil is over, although price
volatility will remain

+ Toavoid "abrupt and irreversible" climate change we need a major decarbonisation of
the world’s energy system

+ Limiting temperature rise to 2°C will require significant emission reductions in all regions
& technological breakthroughs

+  Mitigating climate change will substantially improve energy security

*  The present economic worries do not excuse back-tracking or delays in taking action to
address energy challenges” (IEA WEO 2008)

Transport System (Source: WBCSD) :
*  The transportation sector is most vulnerable to a oil price increase
* Greenhouse-gas emissions mitigation possibilities in the transport sector are:
* Reducing the amount of greenhouse-gas emissions per unit of transport activity:
1. Energy necessary to perform a given amount of transport activity

2. Greenhouse-gas emissions produced by the production, distribution and use of
a unit of transport fuel

* Reduce the vehicle kilometres travelled:
* 1. Volume of transport activities
* 2. Modal-split changes

Facts and Figures on Transport
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Fact Sheet 15: Regional Differences

*  OECD countries are projected to stabilize their transport-related emissions from now on
(except international air travel),

*  Emissions in Non-OECD members will rise dramatically if no countermeasures are
taken.

Transport emissions by country (1990-2030)

10 O OECD North Americal
9 B OECD Europe
8 W OECD Pacific
7 O Transition economies
6 B China
o3
o~
QO 5| ® India
=4
o W Other Asia
4
O Middle East
34
5 OLatin America
W Africa
1
O Statistical balancing
0 factor

1990 2000 2010 2020 2030

Source: The Stern Review on the Economics of Climate Change Annex 7.c Emissions from the transport sector

Transport Sector CO2 Emission by Mode and Region, Changes 2006-2030
(WEO Reference Scenario)

3 . Inter-regional
Total = 2,5 Gt i M Non-QECD
0.5% § { M OQECD

International marine
bunkers and aviation

15.7%
Rail

Domestic navigation

Aviation

Road

1
-0.5 0 0.5 1.0 1.5 2.0

Source: IEA 2008 Gigatonnes

* According to the IEA estimates (WEO Reference Scenario), the annual GHG emissions of the
transport sector in 2030 will be 2.5 Gigatonnes higher than in 2006.

* Most of this increase can be contributed to emissions from road transport in non-OECD
countries. Inter-regional emissions from aviation and the maritime sector are second.
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IEA transport related GHG emission projections for 2050
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Source: IEA 2009

Note: For a description of assumptions and trends underlying different scenarios used by the IEA please see the second page of Fact
Sheet 17 in this document.

In the absence of new policies (Baseline scenario), IEA estimates show that transport-related
GHG emissions in emerging economies such as China and developing countries like India will
rise dramatically until 2050, equaling or even surpassing emissions from Europe and North
America. Emissions from other developing countries are also estimated to more than double
until 2050 under the Baseline scenario. The BLUE Map/Shifts Scenario assumes emission
reductions against the baseline in both developed and developing countries.

Carbon dioxide emissions (well to exhaust) from
on-road vehicles: India and China
(ADB baseline scenario)

Vehicle populations forecast
in China (ADB baseline scenario)
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Source: Asian Development Bank (2006)

+ Estimates by the Asian Development Bank (ADB) show that the total vehicle population
in China is estimated to grow almost eight-fold from 2005 to 2035.

+ CO, emissions are projected to triple in China, and to rise four-fold in India.
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Fact Sheet 16: The knowledge gap

reduction are not considered.

transport sector. This, among others, are caused by the following facts:

gtz

There is a knowledge gap regarding the reduction potential beyond technology measures.

The popular abatement cost curve provided by McKinsey illustrates this, as shift or distance

There is a serious knowledge gap regarding the emission reduction potential in the

* Most information available is related to technological solutions, i.e. energy efficiency
improvement, fuel switch and introduction of plug-in hybrids and electric vehicles

(e.g. McKinsey Cost curves).

» There is hardly any information available in terms of land-use change. This includes
major difficulties. The US study “Moving Cooler’ indicates possible options by

calculating the reduction in distances.

Global GHG abatement cost curve beyond business-as-usual — 2030
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Mote: The curve presents an estimate of the maximum potential of all technical GHG abatement measures below €60 per tCO.e if each
ever was pursued aggressively. It iz not a forecast of what role different abatement measures and technologies will play.
Source: Global GHG Abatement Cost Curve v2.0
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Fact Sheet 17: IEA GHG Reduction Scenarios

With regard to Public Transport, the IEA recently published a study including a
calculation for potential modal shift reduction. There are also project based
experiences calculating the energy savings (and GHG reduction) of modal shift
projects (e.g. CDM, Bus-Rapid-Transit projects, European bus companies etc.).

The IEA argues that based on 2005, a 50 percent reduction of total transport GHG
emissions is possible.

The IEA projections include relatively optimistic assumptions on GHG reduction
potential from alternative fuels.

As far as electric vehicles are concerned, however, these reductions can only be
achieved if the necessary energy is produced in climate friendly ways.

This entails the use of nuclear energy and the CCS technology, which is currently only
in a developing stage.

Nevertheless, the IEA study also sees significant potential for modal shift towards
alternative passenger and freight transport modes.

GHG reduction potential (IEA 2009)

GHG emissions (Gt CO, eq)
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18 — Savi f .
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10 —

8 _— -

& -
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2 |
o | | | | I | | | |
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Source: |[EA 2009

Note: For a description of assumptions and trends underlying different scenarios used by the IEA please see next page of this document.
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GHG reduction potential, according to different strategies
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The IEA scenarios

Baseline: follows the IEA World Energy Outlook 2008 (WEO 2008) Reference Case to 2030
and then extends it to 2050. It reflects current and expected future trends in the absence of new
policies.

High Baseline: this scenario considers the possibility of higher growth rates in car ownership,
aviation and freight travel over the period to 2050 than occur in the Baseline.

BLUE COZ2 reduction scenarios: these scenarios update those presented in the IEA Energy
Technology Perspectives 2008 report. The BLUE variant scenarios are developed based on
achieving the maximum CO2 reduction in transport by 2050 using measures costing up to
USD 200 per tonne. These scenarios will require strong policies to be achieved.

BLUE Map: this scenario achieves CO2 emissions by 2050 that are 30% below 2005 levels.
It does this via strong improvements in vehicle efficiency and introduction of advanced
technologies and fuels such as plug-in hybrids (PHEVS), electric vehicles (EVs), and fuel cell
vehicles (FCVs). It does not envisage significant changes in travel patterns.

BLUE EV Success: Similar to BLUE Map and achieving a similar CO2 reduction, but with
electric and plug-in hybrid vehicles achieving greater cost reductions and better performance
to the point where they dominate light-duty vehicle (LDV) sales by 2050, to the exclusion of
fuel cell vehicles.

BLUE Shifts: this scenario focuses on the potential of modal shift to cut energy use and CO2
emissions. Air and LDV travel grow by 25% less than in the Baseline to 2050, and trucking

by 50% less. The travel is shifted to more efficient modes and (for passenger travel) to some
extent eliminated via better land-use planning, greater use of information technology, and
other measures that reduce the need for motorised travel. Compared to the Baseline in 2050,
BLUE Shifts results in a 20% reduction in energy use and CO2.

BLUE Map/Shifts: this scenario combines the BLUE Map and BLUE Shifts scenarios, gaining
CO2 reductions from efficiency improvements, new vehicle and fuel technologies, and modal
shift. It results in a 40% reduction in CO2 below 2005 levels by 2050.

Source: taken from IEA 2009, 30
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Fact Sheet 18: Modal Shift in the IEA Scenario

«  Shifting from high to low energy-intensive transport modes can significantly reduce GHG
emissions (for details see box ‘The IEA scenarios ‘ above).

*  The shift scenario can be realized at relatively low costs.
IEA Scenarios: GHG intensity in passenger transport

E_ 14 000 N Air
6‘ 12 000 B Rail
2 10000 Buses
3 B Minibuses
5 = . B Light trucks
é 6 000 . . Cars
(; 4000 W . . 3-Wheelers
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IEA Scenarios: Passenger travel by mode
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Potential for mode shift according to IEA scenarios
Baseline BLUE Shifts
g]OO% 0100% B Plane
2 90% 2 90% : .
@ % High-speed rail
[ o o
3 80% '§ 80% M Train/bus
s 70% = 70%
60% 60% Personal cars
o o
50% 50% B 2-wheelers
40% 40% B Urban public
30% 30% transport
20% 20% M Bicycle
10% 10% B Walk
0% 0%
1 10 100 1000 1 10 100 1000
Trip distance (km) Trip distance (km) Source: IEA 2009

Two major options for emission reduction through mode shift emerge from the IEA calculations:

1. Fostering non-motorized transport (especially cycling) and urban public transport for short
distances, and

2. Shifting short flights and medium- to long-distance car trips to (high speed) rail and bus
services. The resulting reduction in mode shares for personal cars and aviation is reflected in
the smaller orange and red areas in the above illustration.
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3. Global, national and local
challenges
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Fact Sheet 19: Millennium Development Goals (MDG)

« Transport affects health, the environment, the quality of life and the air quality especially
in urban agglomerations.

* In a wider perspective, transportation — managed in a sustainable way — can contribute
significantly to the achievement of the Millenium Development Goals (MDGs, see
below). In 2000, 191 member states of the United Nations agreed on a catalogue of
eight such goals in the UN Millennium Declaration. The eight MDGs are divided into 18
further subcategories/targets with according indicators. Most of the goals have
guantifiable target values, which are to be achieved by the year 2015 (with the year 1990
as baseline).

*  With regard to the national and local perspective, there are four major challenges: Air
pollution, noise, road safety and economic effects.

Global perspective: Transport and the MDGs

Target Major contributions of transport
MDG 1 Eradication of hunger and * Making transport accessible to the
extreme poverty poor
* Improving transport infrastructure to
foster market access and rural-urban
linkages
MDG 2+3 Universal primary education * Reducing transport costs to facilitate
and gender equality higher school enroliment
Improving transportation to reduce the
workload of women
MDG 4+5+6  Reduce child mortality, Improving road safety
combat malaria and other Tackling the role of transportation in
deseases, [...], reduce road spreading HIV/AIDS
accidents Improving transport infrastructure for
better access to medical facilities
MDG 7 Ensure environmental Reduction of air pollution

sustainability

Avoiding damage to ecosystems

Source: Based on GTZ 2005, ‘Why transport matters’
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Fact Sheet 20: Air pollution

» Transport activities generate a wide range of other relevant emissions, which tend to
influence air quality rather on a local but on a global level. They have various
detrimental effects on human health and the environment.

General Trends (based on WBCSD projections):

+ Transport-related conventional emissions (emissions of NOx, VOCs, CO, and
particulates) will decline sharply in developed countries over the next two decades
reflecting more stringent emissions standards, improved technology, and relatively
slow increases in total vehicle numbers.

* In urbanized areas of many developing countries, emissions are likely to grow in the
next few decades before declining, reflecting rapidly increasing numbers of vehicles.

Regional Disparities:
+ Emissions of regulated air pollutants from vehicles continue to fall across EEA
member countries but concentrations remain high in some urban areas.

+ Despite reduced road transport exhaust emissions across Europe, there have been
no significant improvements in concentrations of PM10 and nitrogen dioxide (NO,).

* However, the highest concentrations of the “classical” indicators such as PM10 and
sulfur dioxide are found in Africa, Asia and Latin America.

* The highest levels of secondary pollutants such as ozone and nitrogen dioxide are
measured in Latin America and in some larger cities and urban airsheds in the
developed countries.

Ranges of annual average concentrations (ug/ms3) of selected pollutants and one-hour average
maximum concentrations of ozone for different regions

I I

- Ozone
Region Annual average concentration (1-hrmax.
PM,o NO, SO, X
Africa 40-150 | 35-65 10-100 | 120 - 300
Asia 35-220 | 20-75 6-65 |100-250

Australia/ New Zealand | 2g_.127 | 11-28 3-17 |120-310
Canada / United States 20 -60 35-70 9-35 |150-380
Europe 20-70 18- 57 8-36 |150-350
Latin America 30-129 [ 30-82 40-70 |200-600

Source: Air Quality Guidelines Global Update 2005, p. 31.
Note: Based on selected urban data
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Overview: Origins and effects of transport-related pollutants

Pollutant Origins (transport-related) Selected effects on health and WHO AQG
environment guideline
limit (ug/m3)
Nitrogen Oxides High combustion Causes changes in lung function for people 40
temperatures causing with asthma, contributes to acid rain, and is (NO,, average
bonding of nitrogen and a precursor of ground level ozone per year)
oxygen
Carbon Motor-vehicle exhaust People with chronic heart disease may
Monoxide experience chest pain when CO levels are
high
Volatile Organic Vehicle exhausts and fuel Eye, nose, and throat irritation; headaches,
Compounds tanks, petrol refining, fuel loss of coordination, nausea; damage to
storage liver, kidney, and central nervous system;
some are suspected or known to cause
cancer. Major contributing factor to ozone
Ozone Emissions of motor vehicle Damage to the cell membrane of plants, 100
traffic interruption of photosynthesis, destruction of | (average per
cell structures. Health effects include 8h, daily
spasms, reduction in lung volume (athletes, maximum)
babies, sick persons) and continuous
irritation of the respiratory tracts
Particulate Combustion of fossil fuels, Chronic bronchitis, asthma attacks and 20
Matter (PM) biomass fly ash, abrasion of other forms of respiratory illness, and (PM10,
the street and tyres. Diesel- premature death from heart and lung average per
fuelled and two-stroke disease year)
engine gasoline vehicles are 10
two significant sources of (PM 2,5,

PM emissions

average per
year)

Lead

Use of leaded gasoline

Affects intellectual development of children;
many other adverse effects

Sulphur Dioxide

Motor fuels

Causes changes in a lung function with
asthma and exacerbates respiratory
symptoms; contributes to acid rain

20
(Average per
24h)
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Two indicators (NO,), PM,,) illustrate
global differences.

+ Average national nitrogen dioxide
concentrations have generally not
declined, except in the United States.

* PMy, levels had decreased in Europe
by the end of last century but have the
tendency to rise again (partially
explained by changing weather
conditions).

» Large Asian and Latin America cities
still experience high levels of PM, even
though the former have seen a slight
reduction in PM,, levels over the last
few decades.

Transport Policy
Advisory Services

Annual average NO,concentrations in selected
cities worldwide, 2000-2005
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Fact Sheet 21: Noise

gtz:

» Traffic noise has severe impacts on health and quality of life not only in cities, but

anywhere near major transport infrastructure.

* Health effects:

- from 65 to 75 dB(A): stress, increased blood pressure, disorders of

cardiovascular system, heart attack

- from 85 dB(A): impairment of hearing, for short-time impact, e. g.
hammering, temporary hearing threshold shift, long-time or short-time very loud
noise impact, e. g. noise exceeding 120 dB(A): permanent shift of hearing

threshold
Targets and limits in the EU:

* The current EU policy framework sets general objectives for reducing exposure to

transport noise (Directive 2002/49/EC).

* It does not, however, establish any time-related or measurable targets on the number

of people exposed to transport noise.

People affected by transport noise in agglomerations > 250 000 inhabitants (EU-27)

Millions
70

60
50
40
30
20

10

0 l—- [l

Roads Railways Airports

WL, >5d8 ®WL, >50dB

n

Source: Page 23: Transport at a crossroads; TERM 2008:
indicators tracking transport and environment in the
European Union; EEA Report No 3/2009.

(Page 23 TERM 2008 “The set of data on noise
exposure in major agglomerations and along major
infrastructures reported to the European
Commission in 2007 comprised information on 162
agglomerations (with more than 250 000
inhabitants), roughly 82 000 km of major roads,
approximately 12 000 km of major railways, and 74
major civil airports (DG ENV, 2008a). The analysis
below is based on those data and therefore does
not depict the full exposure to transport noise in
Europe”).
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Fact Sheet 22: Road safety

* High income countries are likely to further reduce the number of persons killed in traffic

accidents.

* In contrast, the number will rise dramatically in low and middle income countries if no

countermeasures are taken.

Road traffic injury mortality rates (per 100 000 population) in WHO regions, 2002

{

[]Nodata

[ 19.1-28.3
[ 16.3-19.0
[ 12.1-16.2
[ J11.0-120

Source: WHO, Global burden of disease, www.who.int/topics/global_burden_of_disease/en/

Ten leading causes of burden of disease, world, 2004 and 2030 (projection)

2004 As % of

total Rank
Disease or injury DALYs
Lower respiratory infections 6.2
Diarrhoeal diseases 4.8
Unipolar depressive disorders 4.3
Ischaemic heart disease 4.1
HIV/AIDS 3.8
Cerebrovascular disease 3.1

Prematurity and low birth weight 29
Birth asphyxia and birth trauma 2.7
Road traffic accidents
Neonatal infections and other®

OCfx N OV & W N =

COPD 2.0 13
Refractive errors 1.8 14
Hearing loss, adult onset 1.8 15
Diabetes mellitus 1.3 19

As % of 2030

Rank total

Disease or injury

DALYs
1 6.2 Unipolar depressive disorders
2 55 I i
I 3 4.9 Road traffic accidents I
4 4.3 Cerebrovascular disease
5 3.8 COPD
6 3.2 Lower respiratory infections
7 2.9 Hearing loss, adult onset
8 2.7 Refractive errors
9 2.5 HIV/AIDS
10 23 Diabetes mellitus
11 1.9 Neonatal infections and other
12 1.9 Prematurity and low birth weight
15 1.9 Birth asphyxia and birth trauma
18 1.6 Diarrhoeal diseases

Source: WHO, Global burden of disease, www.who.int/topics/global_burden_of_disease/en/
Note: The WHO global burden of disease (GBD) measures burden of disease using the disability-adjusted life year (DALY).
This time-based measure combines years of life lost due to premature mortality and years of life lost due to time lived in

states of less than full health.
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Fact Sheet 23: Road safety

Road traffic accidents are likely to
become the 3rd important cause of
deaths and injuries by 2030.

Victims include a large number of
pedestrians and cyclists, especially
in developing cities.

Roads in the EU have become
safer. The number of casualties has
dropped by 44% in the period from
1991 to 2007. The EU aimed to
reduce their number by 50% until
2010 (based on the 2001 number of
fatalities), as outlined in the 2001
‘White Paper on the European
transport policy for 2010*. Despite
significant progress, this goal will
probably not be achieved (EU 2009,
‘A sustainable future for transport’).

Thailand also aims to reduce road
casualties by 5,000 until 2012 (out
of the current 13,000 annual
deaths), as stated in the ‘Thailand
Road Safety Manifesto’.

Road users killed in various modes of transport as a
proportion of all road traffic deaths

Australia

Delhi, India

Bandung, Indonesia
Japan

Malaysia

Netherlands

Norway

Colombo, Sri Lanka

Thailand

USA

|
100

Percentage

. Pedestrians . Cyclists . Motorized two-wheelers Motorized four-wheelers . Other

Source: WHO, World report on road traffic injury prevention, 2004, p. 42

Road fatalities in the EU-27 since 1990 and 2010 reduction target
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Source: EU report ,A sustainable future for transport, based on CARE database, national data
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*+ Germany has succeeded in significantly reducing the number of people injured and killed in
road traffic. Since the 1970s, a wide range of measures has contributed to this development.
Most important are several legislative regulations with regard to safety for car occupants (e.g.
mandatory safety belt), speed limits, and fines for traffic offences. In addition, these
measures (shown below) were supported by raised safety standards for vehicles, as well as
improvements in rescue services and medical treatment.

Road fatalities in Germany from 1960 to 2008

s e s

Source: Statistisches Bundesamt Germany

Facts and Figures on Transport 43



gtz

Fact Sheet 24: Economic and social costs

* Transport activities cause different kinds of negative economic and social costs, often
summarized under the term ,external effects

* Such costs arise if the society has to bear the monetary costs impaired by transportation.
This is the case if such costs are not factored in the costs of transportation service providers.
Estimations of true external costs are difficult due to methodological problems.

* The international comparison of various external costs of transportation shown in the
following figures is based on studies which used different methodological calculation
approaches. Therefore the figures should be interpreted with caution.

International Comparison of various external costs of transportation

Transportation Accident Cost as % of the GDP

United United States  Sweden Germany Denmark France France EU 17 Canada
Kingdom

Road Congestion as % of the GDP

9.0%
8.0%
OHIGH
T.0%
mLOwW
6.0%
5.0%
4.0%
3.0%
2.0% H —
1.0% H H H H H
0.0% T T T |
& & & Y & & A @
,b(\(ﬁ ,b(\(F' oS (o‘?’ S © ,,,“CP lb{\cﬁ' Q}(’\\ < A < A \3\ (\,ob
A A ‘l}¢® zbf-: & I & & L% o
.\.gb' 0{\‘" ‘o‘f' b{\‘F (*) High as the sum of charges to internalise congestion
o < <* costs (INFRAS 2004)

Source: Transport Canada 2008, , Estimates of the Full Cost of Transportation in Canada’
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Transportation Air Pollution as % of the GDP

(*) Health Only () Yegetation aonly

Transportation Noise Costs as % of the GDP
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Source: Transport Canada 2008, , Estimates of the Full Cost of Transportation in Canada’
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Average External costs in Western Europe in 2000 Passenger Transport (without
congestions)
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Source: INFRAS/IWW, October 2004, External Cost of Transport, Summary, Study financed by the International Union of Railways; Internet:
www?2.uic.asso.fr/d_environnement/ envissues/ext-cost-summary_en.pdf

300
2714
8 —
© 250
g
o
2 200
()
£
o
- 150
c
e
o
§ 100 87.9
@
o
g 50
o 17.9 22.5
0 f— | : ‘
Road Rail Air Waterways

O Accidents H Noise O Air Pollution O Climate Change
W Landscape O Up-/Downstream B Urban Effects

Source: INFRAS/IWW, October 2004, External Cost of Transport, Summary, Study financed by the International Union of Railways; Internet:
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Facts and Figures on Transport

46



Deadweight loss, charging revenues and delay costs in road transport 2000

DEADWEIGHT LOSS, CHARGING REVENUES AND DELAY COSTS IN ROAD TRANSPORT 2000
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Figure 5 Comparison of the results (2000) based on different congestion cost estimations.

Source: INFRAS/IWW, October 2004, External Cost of Transport, page 19
http://www.uic.org/html/environnement/cd_external/docs/externalcosts_en.pdf

* “The deadweight loss reflects the economic costs in relation to an optimal traffic situation. The

costs are roughly 63 billion Euro.
* The two other approaches show the following results for 2000:

* Revenues from optimal congestion pricing amount to 753 billion Euros (8.4°/o of

GDP).

*  Additional time costs amount to 268 billion Euro (3.0°/0 of GDP).” (INFRAS/IWW

page 19)

Source: INFRAS/IWW, October 2004, External Cost of Transport, Summary, Study financed by the International Union of Railways; Internet:

www?2.uic.asso.fr/d_environnement/ envissues/ext-cost-summary_en.pdf
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4. Reaping benefits
The ,avoid-shift-improve’ approach
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Fact Sheet 25: The ,avoid-shift-improve‘ approach

* In contrast to other sectors, transport includes small and mobile sources of GHG
emissions.

*  Mobility policies involve a large number of stakeholders.

* To achieve GHG emission reductions, it is necessary to combine instruments intelligently,
forming policy packages which often require coordinating action on both national and local
level.

AVOID SHIFT IMPROVE

v v

Reduce or avoid travel Shift to more environmentally Improve the energy efficiency
or the need to travel friendly modes of transport modes

Traffic generation & Carbon emissions:
What aspects should we concentrate on?

= Example: Shopping

Second decision:

Which mode of
. . transport will you
First decision: (have to) use?
How far do you ]

have to go?

>

A household

requires a wide
range of goods,
with varying
Reduce car
frequency. size and
consider using
alternative fuels!
IMPROVE

Source: GTZ/Schmid 2008
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ct Sheet 26: Urban Density & Energy Efficiency

The way cities are build our influences many aspects of people’s lifestyle.

By integrating shopping and leisure areas into residential areas, the need for daily travels
decreases.

Mode shifts to non-motorized transport is facilitated.

Reducing urban sprawl and making inner cities more attractive for urban dwellers has direct
effects on commuting distances.

Modal split patterns vary among different regions, even if they are at equal levels of GDP per
capita.

North American patterns, resulting from low-density urban development, are most
unsustainable in the long run.

European cities generally fare better, even though there still remains ample space for
improvement.

Decoupling the share of private motorized transport from GDP values is possible.

nsport-related energy consumption

Gigajoules per capita per year

801

Houston
70 Phoenix

Detroit Urban density and
s Heavar transport-related
Los Angeles energy consumption
San Francisco
Boston
50 Washington Source: Newman et Kenworthy, 1989;
Atlas Environnement du Monde Diplomatique 2007.
Chicago
New York
40
Toronto
@ Perth 7 .
A e Brisbane North American cities
% Melbourne ® Australian cities
Sydney ® E it
i han uropean cities
Stockholm Asian cities
20 ~ Frankfurt
- Zurich
Parls [ Brus;iels

London e OJK""?ML‘"'Ch s

10-{Copenhagen @ SN ‘Y/‘Ii?;itnge”m
Amsterdam igkyo
Singapore Hong Kong
0 @ Moscow
0 25 50 75 100 125 150 200 250 300

Urban density
Inhabitants per hectare

Facts and Figures on Transport 50



Fact Sheet 27: Energy efficiency of different modes

* The first table shows the performance in specific CO2 emissions per Person or ton
kilometre of different transport modes in Germany and China (i.e. energy efficiency). These
are highly dependent from load factors. While the dark part of figures (orange/dark blue)
describes the full load, the light part (yellow/light blue) assumes a country specific average.

+  Shift to low carbon modes have a great potential to reduce GHG emissions. In average,
Public Transport and freight trains&ships are more efficient by factor 2-4 and sometimes
even above.

* Rebound effects like induced travel have to be considered when evaluating effects
Specific CO,-Emissions of Different Transport Modes 2005

Urban Passenger Transport
BRT (load factor 39%) |
Urban bus average China (load factor 39%)
Urban bus average Germany (load factor 21%)
Metro China Incl. statlons (load factor 39%)
i 9%,
GiPassangerkm Metro China (load factor 39%)
Metro Germany (load factor 17%)
Passenger car China urban (1.3 persons)
Passenger car Germany urban (1.3 persons)

Full Load. 100% of person capacity
Part Load: see legend

Long Distance Passenger Transport
Coach average (load factor 70%)
Long distance passenger train electric China (load factor 70%)
Long distance passenger train electric Germany (load factor 44%)
Passenger car China highway (2 persons)
Passenger car Germany highway (2 persons)
Airplane. average distance (load factor 70%) |

Long Distance Freight Transport

Inland ship China _:
Train electric 4000t (China) |

Train electric 1000t (Germany)
o Lorry <60t

Lorry <40t
Lorry <20t
Lorry <7,5t

Full Load: 100% of weight capacity
Part Load: 50% of weight capacity

0 50 100 150 200 250 300

Sources: KfW: Transport in China: Energy Consumption and Emissions of Different Transport Modes,
Final Report, ifeu — Institute for Energy and Environmental Research Heidelberg

How far can you travel with 460kg CO,?* (460kg CO, are 23 percent of 2 tons = today's transport share in CO2 applied
to the average CO, emissions per person in 2050, as recommended by the IPCC in 2007)

25.000

20.000

15.000

Pkm

10.000

5.000

S S

Bus Passenger Car Metro Walking Cycling

* Ranges depend on different countries, technologies and load factors
Source: GTZ 2009, own calculation based on KfW/IFEU 2007
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Encouraging mode shift: Making public transportation more attractive and
competitive in comparison with individual motorized transport

Comparison of parking fees in European cities
(On-street per hour, CBD) with costs of single bus fare
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