1.1

Global study

Global (ITPS)
Background
According to the IPCC, transportation accounted for 23% of CO 2
emissions from all sectors in 2004. Since that date emissions of
greenhouse gases from the sector have been steadily increasing in all
countries except Japan and several industrialized countries in Europe.
The IEA projects that under business as usual (ETP 2008 baseline case)
state that CO2 emissions in 2050 will have increased to nearly twice the
emissions in 2000 by the tank-to-wheel (TTW) measurement. The
emissions by region remain largely unchanged until 2050 in the
industrialized countries (i.e. North American, European, and Pacific OECD
countries). However, the increase in CO2 emissions in developing
countries, in particular in China, India and other Asian countries, will be
significant, indicating the importance of implementing emission reduction
measures in these countries.

Driving forces and assumptions
Transport trends at the global scale are likely to be driven primarily by population and economic factors:
Population
growth

Economic
growth

Urbanization

Cultural and
historic
factors

 The world population in 2050 is estimated to be 9 billion, or 1.5 times the present population (UN World
Population Prospects 2008 - medium variant)
 Steady upward trends are expected until 2050 in many developing countries, although some countries
such as China will have peaked by 2050
 Economic growth is expected to continue in all regions, and world GDP is expected to surpass 216 trillion
by 2050 - more than a four-fold increase compared to 2000 levels
 Large growth is predicted in emerging and developing countries, in particular China and India
 Based on the World Bank’s statistics on urban population, it is expected that urbanization will advance
steadily until 2050 leading to increased traffic volumes in urban areas
 Urban form and the size of cities will affect the viability of public transit systems, the format of its
implementation (i.e. choice of mode to implement), and automobile ownership. For example the current
study assumes that rail type infrastructure will be implemented in cities with a population exceeding one
million in contrast to a focus on bus systems in smaller cities
 Historical and cultural backgrounds as well as lifestyles and people’s attitudes to the present will have
strong impacts on the future transport demand
 It is expected that a number of factors, including increased awareness of the impacts of climate change,
policies to support emissions reduction and availability and understanding of energy saving and low
carbon products, will cause society to become more environmentally aware and willing to adopt less
carbon intensive modes of transport

Study approach








The study considers the potential for reducing global transport CO2 emissions in 2050 by 50% (compared to 2000).
A backcasting approach is used to determine how the target may be achieved and the policies and pathways considered
effective for this purpose.
As an image of the future, the study assumes that society continues to experience globalisation and urbanisation. The
backcasting exercise therefore centres on a combination of policies that have the potential to reduce transport emissions
divided into three main groups – those that reduce the need to travel (‘avoid’), those that shift travel to more carbon
efficient modes (‘shift)’ and policies that improve the energy/carbon efficiency of motorised vehicles (‘improve’).
Elements of each of the three principles are combined through 5 major policy packages (information technology, restriction
of can use, low carbon vehicles, public transport and reduction of traffic volume).
The effectiveness of the policy packages are set differently for urban and non-urban transportation. For example, it is
expected that the restriction of car use (Package 2) will be more effective in urban areas than non-urban transportation.
The effects of applying these policies are modelled quantitatively using a backcasting tool developed by ITPS, which uses data
from IEA’s Mobility Model to provide emissions estimates for both BAU and to quantify emissions reductions expected under
the reduction scenario.

Scenarios of the future
Two future scenarios were initially proposed, namely Globalisation and Glocalisation. N.B. The global study focuses solely on the
Globalisation scenario as the Glocalisation scenario was felt to be better suited for evaluation within separate studies being
undertaken at the regional level.
Globalisation
Glocalisation
The Globalisation scenario focuses on a future similar to the Under the Glocalisation scenario, a society is envisioned where
extension of the present path of industrialized countries,
traffic and economic activities become more active within
but with:
regions, reducing distances travelled.
 More active international trade
The scenario assumes a more ‘bottom up’ problem solving
 The population and economy more concentrated in
world. Local concerns for reducing transportation problems
specific cities in many countries
leads to a concerted effort to reduce individual automobile use
The Globalisation scenario represents a ‘top down’
and create modal shifts to less CO2 intensive modes through
approach in which world leaders agree to take action on
transport policies and significant changes in land use.
climate protection.

Policies
Selection of policies
The study applies five packages of policies and measures to bring about emissions reductions:
 Package 1: A shift to Information Technology covering policies and measures to support a reduction in traffic volume as
a result of increased use of IT for communication.
 Package 2: Restriction of car use: including policies to reduce distance travelled, reduce car ownership and reduce car
usage, including road pricing and regulations to limit car use in cities, fuel taxes and parking charges.
 Package 3: Promotion of low carbon vehicles: including policies that provide incentives for using low carbon fuels and
vehicles and taxes on carbon intensive fuels vehicles to encourage conversion to low carbon technologies.
 Package 4: Increased use of public transport systems: encouraging a shift from private vehicle use to public transport
through the development of public transport systems and disincentives to the use of private vehicles (through estimating
the proportion of automobile users in Package 2 that would shift to public transport).
 Package 5: Traffic volume reduction: through supply chain management.
Packages 2 and 5 are regarded as those that avoid the need to travel, Package 1 and 4 as those that shift travel towards lower
emitting modes (for the purpose of this study the reduction that will result from IT technology has been considered as a form of
‘shift’), and Package 3 as that which improves the environmental efficiency of each vehicle.

Policy path towards low carbon mobility
The study shows that a 50% reduction from 2000
levels can be achieved if a mix of the policy packages
is aggressively and quickly implemented.





‘Avoid’ measures (Packages 2 and 5) are
responsible for 30% of the reduction from the
BAU in 2050.
‘Shift’ measures (Packages 1 and 4) account for
18% of the reduction.
‘Improve’ measures (Package 3) are most
effective at reducing emissions - responsible for
52% of the reduction.

Summary and conclusions





Under BAU, global CO2 emissions in 2050 will have increased to twice the 2000 level.
The study demonstrates that a package of ‘avoid’, ‘shift’ and ‘improve’ polices is needed to enable a halving of the 2000 level
of global transport emissions by 2050.
This target can be achieved if a combination of the 5 major policy packages is actively and immediately pursued.
The study highlights the need for greater opportunities to be provided for users to choose less carbon intensive transport
modes of transport through developing safe and comfortable public transport systems for both urban areas and to provide
alternative to air for inter-city travel. Changing attitudes of consumers are needed to support greater uptake of electric
vehicles, which are felt to be a particularly effective option for reducing urban transport emissions.

1.2

North America (GMS)

North America (GMS)
Background
North America has the highest vehicle ownership rate of all world regions
(618 vehicles per 1000 population in 2000 according to IEA data) and the
highest ratio of road transport emissions per unit of GDP of all of the
developed countries. Transport CO2 emissions are dominated by the road
sector (75 percent), with air travel, rail shipping accounting for the rest.
Freight transportation is dominated by rail and heavy trucks, utilizing
extensive and well-developed highway and railway networks.
Under BAU, transport emissions are projected to increase from 2005
absolute emissions levels by 63% in the region by 2050. This increase
demonstrates that the existing efforts to improve transportation energy
efficiency and reduce dependence on fossil fuels are not enough halt the
growth of transport emissions from the region.
1990 and 2007 CO2 Emissions for Road Transport per
Unit of GDP by Region

Driving forces and project assumptions
The key drivers of transport demand in North America include:
Economic
 GDP per capita is projected to increase from US$36.4 thousand in 2005 to US$56.3 thousand in 2050
factors
 Growth in GDP is outpacing the rate of motorisation indicating America is approaching saturation (in 2005
LDV ownership is 753 vehicles per 1000 people).
Population
 North America’s population is projected to increase from 339 million in 2005 to 444 million in 2050.
Land use
and
planning



Urban land use patterns have changed drastically over the last century. The distance between household
location and workplace has increased as a result of lower transportation costs (Pickrell, 1999) and lower
housing prices and higher housing affordability in areas beyond city centres, leading to urban sprawl with
residential areas and employment centres in suburban areas.

Study approach
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Regional targets for North America were set at 362MtC02 (-80.8% compared to 2000) and 181MtCO2 (- 90.4% compared to
2000), corresponding to the two global targets (0% or 50% reduction of emissions between 2000 and 2050) .
Backcasting: A backcasting approach ( as presented in this factsheet 1) was provisionally used to work back from these defined
targets exploring the policies and pathways considered effective to
meet them.
Projection: In addition, a second set of ‘bottom up’ projected
scenarios were then developed. Levels of travel and freight activity
by mode were estimated and combined with detailed technological
projections of efficient vehicle technology and low-carbon fuels as
provided by the ICCT gave total emissions in 2050 (the figure to the
right shows the basic inputs used for the projection estimates). The
same scenario logic was used as for the backcasting approach but
there was no attempt to hit a particular target.
Two scenarios, Globalization and Glocalization were explored under
each approach.
Snapshot of Scenario Building Process
Various assumptions about technologies, individual behaviour, economic
activity and policies were developed in each scenario to create different
forecasts.

This factsheet is based on the information in the full report delivered in March 2010, summarized in a 2011 TRB paper.

Images of the future
The study presents two low carbon transportation scenarios for 2050, Globalization and Glocalization:
Globalization
Glocalization
The Globalization scenario represents a ‘top down’ approach to In contrast the Glocalization scenario assumes a more
climate protection in which world leaders agree to take action. ‘bottom up’ problem solving world. Local concerns for
Strong international cooperation to decrease CO2 emissions reducing transportation problems leads to a concerted effort
leads to innovations in vehicle technologies and stricter to reduce individual automobile use and create modal shifts
standards
to less CO2 intensive modes

Policies
Selection of policies
Combinations of avoid, shift and improve policies are selected for both images (as outlined in the table below). There is a greater
focus on ‘improve’ policies within the Globalization scenario and on ‘avoid’ and ‘shift’ policies within Glocalization.
Globalization
Glocalization
Avoid
Shift
Improve
Avoid
Shift
Improve
Significant
Increased
Wide use of
Bus and rail
Fuel economy
reduction in
Clear dedication of implementation of
telecommunication
improvements
standards and
private
vehicle
use
road space to fast
intelligent
and vehicle/fuel
lead to a
alternative fuels
through
buses
and
bus
transport systems,
taxation support a
significant
disincentives
such
rapid
transit
(BRT)
improvements in
small per capita
increase in the
Advanced
as
pricing
and
high
speed
vehicle technology
decline in trips by
share of travel
vehicle
mechanisms,
fuel
rail.
Emphasis
on
but little
light duty vehicles,
on buses and
technology and
taxes; and
collective modes
decarbonisation of
heavy trucks and
rail
intelligent
incentives. Strong of transport
fuels
trips by air
transport
land-use planning
systems
It is assumed that three main policy groups – transportation technologies and strategies, land use planning and pricing instruments
will trigger modal shifts and trip reductions. It is expected that policies related to transportation technologies or fuel economy
standards will be implemented before countries start altering land use planning or designing pricing instruments.

Policy pathways towards low carbon mobility
The Globalization scenario would lead to emission reductions of
96% compared to BAU. The resulting emissions by 2050 would be
225 million tonnes (Mt) of CO2.
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The Glocalization scenario would lead to emissions reduction of
94% compared to BAU. The resulting emissions by 2050 would be
135 million tonnes (Mt) of CO2.
Comparing the two, the Globalization scenario relies more heavily
on technological changes (Improve) compared to behavioural
changes (Avoid and Shift). As an indication, the share of private
cars (LDVs) would remain the same at 78% (compared to2005)
under Globalization, whilst falling to 65% under the Glocalization
scenario.

Summary and conclusions




Both scenarios indicate that if transportation emissions are to be effectively decreased, it is not enough to just reduce vehicle
emissions per kilometre or apply the auto restraints, mode shifts, and urban development strategies alone. Aggressive
technology improvements will have to be coupled with efforts to redirect growth in transportation activity away from its
present domination by cars, air travel, and trucking. The fact that North America must focus heavily on reducing vehicle
kilometres travelled is a consequence of very high per capita car use. There is little difference in the overall level of emissions
reductions between the Globalization and Glocalization scenario, but the way in which the emissions reductions are achieved
differ with the Glocalization scenario focusing more on avoid and shift measures than the Globalization scenario.
Complementary policies are required to encourage changes in land use transportation investment to enable greater demand for
low-carbon modes, such as mass transit, rail transport and non-motorized transport, and fiscal policies that will readjust
transportation costs across different modes.

1.3

Latin America (GMS)

Latin America (GMS)
Background
Latin America currently accounts for only a small share of global
transport CO2 emissions. In 2005 total LCA emissions for the sector were
259 MtCO2 compared to 1670 in North America. In comparison to North
America, car ownership in the region was low in 2000 (78 vehicles per
1000 population according to IEA data), however:
 Use and emissions are higher than the global average predicted on
the basis of population or GDP.
 Emissions created in Latin America per capita for all modes of
transport (467 total LCA (kg/capita) in 2005) are among the highest
of developing countries.
About 85% of transport emissions in the country are from the road
sector, with about half from passenger traffic and the other half from
freight travel. 60% of road transport emissions in the region are
associated with urban areas, with light duty vehicle responsible for well
over half of urban emissions.

Global Transport CO2 Emissions, by Region

Driving forces and project assumptions
The key drivers of transport demand in Latin America include:
Economic
 GDP per capita is projected to increase from US$7.5 thousand in 2005 to US$17.1 thousand in 2050.
Growth
 Economic growth leads to increased motorisation and vehicle kilometres travelled.
 Carbon emissions from transport in Latin America are predicted in the BAU case to grow three-fold by 2030
as both ownership and vehicle kilometres rise.
Population  Latin America’s population is to increase substantially from 554 million in 2005 to 804 million in 2050.
growth
 In 2007 approximately 77% of the population lives in urban areas. Cars and their use will increase in cites as
the relative cost of transport to income decreases leading to increased congestion from today’s already high
levels.
Transport
 Urban and inter urban transport infrastructures are not yet as developed as they are in North America. The
planning
path which future development takes will significantly influence future transport demand.

Study approach
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In order to meet the global targets of 0% growth in emissions by 2050 and
a reduction of emissions by 50% by 2050 the relevant regional targets for
Latin America are 402MtC02 (+10.4% compared to 2000) and 201 MtC02 (44.8 % compared to 2000) respectively.
Backcasting: A backcasting approach (as presented in this factsheet 2) was
provisionally used to work back from these defined targets exploring the
policies and pathways considered effective to meet them.
Projection: In addition, a second set of ‘bottom up’ projected scenarios
were then developed. Levels of travel and freight activity by mode were
estimated and combined with detailed technological projections of
efficient vehicle technology and low-carbon fuels to give total emissions in
Snapshot of Scenario Building Process
2050 (the figure to the left shows the basic inputs used for the projection
estimates). The same scenario logic was used as for the backcasting approach but there was no attempt to hit a particular
target.
Two scenarios, Globalization and Glocalization were explored under each approach. Various assumptions about technologies,
individual behaviour, economic activity and policies were developed in each scenario to create different forecasts.

This factsheet is based on the information in the full report delivered in March 2010 summarized in a 2011 TRB paper.

Images of the future
The study presents two low carbon transportation scenarios for 2050, Globalization and Glocalization:

Globalization

Glocalization

In the Globalization scenario strong international
cooperation to decrease CO2 emissions leads to innovations
in vehicle technologies and stricter standards. Car ownership
grows to 290 cars/1000 people but with the increase
dominated by small, low fuel-intensive vehicles.

In the Glocalization scenario local concerns for reducing
transportation problems lower distance travelled and create
modal shifts to less CO2 intensive modes, through significant
changes in land use and transportation planning.

Policies
Selection of policies
Combinations of avoid, shift and improve policies are selected for both images. For each image, the effect of the policy package are
expected to be different. There is a greater focus on ‘improve’ policies within the Globalization scenario and on ‘avoid’ and ‘shift’
policies within Glocalization. Examples of policies under avoid, shift and improve for each image is described in the table below.

Avoid
Local transport
planning and
policy measures
that will reduce
vehicle-km/vehicle
to some extent

Globalization
Shift
Improvements in
collective transport
services. Maintain
current
50% share of urban
travel via bus, rail,
walking/cycling.

Improve
Widespread
use of small
energyefficient
vehicles

Avoid
Possible action
at the national
or state level to
reduce
pressures from
rising car use.

Globalization
Shift
Strong polices
to develop
urban and
interurban
infrastructure to
reduce car
ownership

Improve
Joint working with
truck/fuel
providers hastens
fuel economy

It is assumed that three main policy groups – transportation technologies and strategies, land use planning and pricing instruments
will trigger modal shifts and trip reductions. It is expected that policies related to transportation technologies or fuel economy
standards will be implemented first before countries start altering land use planning or designing pricing instruments.

Policy pathways towards low carbon mobility
The Globalization scenario would lead to an emissions reduction
of 85% compared to BAU. The resulting emissions by 2050 would
be 225 million tonnes (MT) of CO2.
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The Glocalization scenario would lead to an emissions reduction
of 87% compared to BAU. The resulting emissions by 2050 would
be 203 million tonnes (MT) of CO2.
Comparing the two, the Globalization scenario relies more
heavily on technological changes (i.e. Improve) compared to
behavioural changes (i.e. Avoid and Shift). As an indication, the
share of private cars for passenger transport will grow from 39%
in 2005 to 54% under the Globalization scenario, whilst growing
slower to 47% under the Glocalization scenario.

Summary and conclusions





The dominance of “avoid and shift (or “maintain”) is a consequence of breaking the trend in mtorization increase in Latin
America.
There is little difference in the overall level of emissions reductions between the Globalization and Glocalization scenarios, but
the way in which the emissions reductions are achieved differ with the Glocalization scenario focusing more on avoid and shift
measures than the Globalization scenario. C0 2 intensities fall more in the Globalization scenario, while the levels of travel and
freight activity decline more in Glocalization.
It may be easier for Latin America to adopt low-carbon technologies than North America, since there is currently less capital
already invested in a carbon intensive transportation system. The implementation of complementary policies is required that
will encourage changes in land use planning and transportation investment to enable greater demand for low-carbon modes,
such as mass transit, rail transport and non-motorized transport, and fiscal policies that will re-adjust transportation costs
across different modes. Still, the fact that Latin America is the most motorized developing region means that past trends will
have to change rapidly if emissions are to decline.

1.4

Europe (TRL)

Europe (TRL)
Background
In Europe, greenhouse gas emissions from the transport sector
have risen by 28% over the period 1990-2007. This continuing
trend is a result of growing levels of overall demand for
transport activities (both passenger and freight), continued
reliance on motorised modes (passenger cars and heavy goods
vehicles) and limited application of technologies to improve the
efficiency of vehicles. Passenger travel in general has continued
to increase throughout the European Economic Area (EEA)
member countries. The number of kilometres travelled by
passengers has grown at an average annual rate of 1.3% over the
10 years between 1996 and 2006. Most of the growth is in
passenger cars and in air travel. The impact of increased
transport demand is felt particularly in urban areas. This impact
is likely to worsen under current trends, whereby urbanisation is
set to continue for the coming few decades, particularly in the
new member states of the European Union.

EU27 performance by mode for passenger transport between 1995
and 2007, in billion pkm (Source: EUROSTAT, 2009)

Driving forces and project assumptions
In Europe, the following forces drive the trends within the transport sector:
Economic factors  Europe is growing relatively slowly at a rate of approximately 2% pa. The overall growth rate in
passenger and freight transport demand has been very similar to that of GDP in Europe (EEA, 2009)
Socio With immigration and improved longevity, the population of the EU27 is projected to gradually rise
demographic
from 499.4 million in 2010, reaching 520.7 million in 2035, but then decreasing again to 515.3 million
factors
in 2050 (Eurostat, 2008). By 2060, the median age of Europeans is expected to be 7 years higher than
today. The number of single-person households are also expected to increase, and so too the number
of women in employment. These trends all place upward pressure on transport demand.
Spatial factors
 Projections show 84% of the European population residing within urban areas in 2050 (UN, 2008). If
left unchecked, urbanization may (as in the past) be accompanied by urban sprawl, which results in
higher travel costs and longer commuting distances.
Cultural factors
 Cultural drivers affect all kinds of activities, from energy consumption, to shopping, to leisure and
tourism. The balance between economic, social and environmental values within the society of 2050
will have a bearing upon the structure of the transport system, policy directions and lifestyle choices.
Technological
 There is likely to be an increase for many types of remote activities, from work and school to leisure
factors
activities, resulting in reductions in physical travel. Vehicle and fuel technologies may also improve,
provided the right regulations and economic incentives are in place for manufacturers and consumers.
It is important to note that these headings or driving forces are not mutually exclusive, with many drivers related to and impacting
upon each other. In general, it is recognised that in Europe (in contrast with other regions) GDP and population growth are relatively
stable. Spatial and technological factors are still subject to significant changes, and these are reflected in the two images of the
future developed for this study (see overleaf).

Study approach
Using backcasting as the underlying concept, the study was undertaken through the execution of the tasks as follows:
 Assessment of driving forces and creation of two alternative images of the future that would meet drastic reductions of CO 2 so
that a target of of 363 Mt CO2(-74% compared to 2000) and 181 Mt CO2 (-87% compared to 2000 ) would be met in 2050.
 Development of the baseline (Business As Usual) based on IEA’s Mobility Model (MoMo).
 Development of policy packages, covering behavioural and technological options. The contribution of each policy package to the
two Images of the Future was expressed as relative “contribution thresholds” and predetermined to guide the backcasting.
 Modelling policy paths using a new policy evaluation tool which was developed by TRL to model the impacts of policies.
An iterative process was taken where the different policies within the model were modified to try and achieve the desired reduction
in CO2. The parameters were repetitively modified in order to meet the more stringent target thus automatically meeting the less
stringent target.

Images of the future
Two images are developed as part of the study:
Image A: DENCITY

Image A: DENCITY

Image A: DENCITY

Assumes the extensive development and
utilisation of public transport, made viable
through high density developments.

Image B: SUBCITY

Image B: SUBCITY
Follows a more natural extension of
the situation today, with the vast
majority of people living within large
towns or small cities, and still
heavily dependent upon their own
private transport.

Image B: SUBCITY

Note: Light blue lines depict city boundaries, and the purple lines depict movements

Note: Light blue lines depict city boundaries, and the purple lines depict movements

The names of the Images are designed to convey the essence of the types of land-use developments that would occur, with DENCITY
being a combination of the words “dense” and “city”, whereas SUBCITY implies “suburbanised” or “sub-scale” cities.

Policies
Selection of policies

Improve

Shift

Avoid

Three main Policy Packages are considered for this study, under which individual policies could be grouped. The policy packages are
Avoid, Shift and Improve. These are applied differently in the two scenarios. The most representative policies are listed below:
Image A: DENCITY
Image B: SUBCITY
 Integrated land use planning (population density
 Telecommunications to offset work, school and leisure
increased by threefold)
trips (70% reduction of physical travel)
 Telecommunications to offset work, school and leisure
 Consolidated delivery(30% reduction of physical travel)
trips (60% reduction of travel)
 Local production and consumption (25% of freight trip
 Consolidated delivery (60% reduction of travel)
volume)
 Local production and consumption (40% of freight trip
volume)
 TDM measures (40 pp reduction in car share)
 Improvement of public transport (13pp increase in bus
 Improvement of public transport (20pp increase in bus
share)
share)
 Shifting goods onto rail (17pp increase in rail share)
 Shifting goods onto rail (34pp increase in rail share)
 High speed rail to offset (16pp increase in rail share)



Existing technologies (lighter cars, eco-driving)
Improved fuel economy of around 40% across the fleet
(Versus BAU 2050)




New vehicle technologies including electric, hybrid and
plug in hybrid
Improved fuel economy of around 75% across the fleet
(Versus BAU 2050)

Policy Paths towards low carbon mobility
Image A: DENCITY

Image B: SUBCITY
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Under Image A, emissions in 2050 would be 160 million tonnes
(MT) of CO2 thus reaching the -87% reduction target. The Avoid,
Shift and Improve policies contributed 46%, 28% and 26% to the
cumulative reductions from 2000 to 2050.
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Image B also achieves reduction down to 160 MT CO2 in 2050.
This is achieved by a contribution of Avoid (31%), Shift (14%)
and Improve (55%) policies.

Summary and conclusions






Meeting the targets set for Europe requires large “step changes” in both technological and behavioural terms. These changes
are required now, as any delay would have a negative impact on transport patterns and therefore emissions.
Within DENCITY - policies to induce changes in urban density, shift demand away from private cars, develop high speed rail,
scale up telecommunication technology and decarbonise remaining motorised modes are identified as core elements.
Within SUBCITY – the rapid deployment of telecommunication technologies would be at the core of change and would lead to
the avoidance of trips. In either image, significant reductions in transport emissions are not achievable without large changes in
people’s behaviour. This implies a major challenge from the perspective of political and social feasibility.
For both images, the reductions in freight volumes would come from a larger reliance on locally produced goods.

1.5

China (Tsinghua University)

China (Tsinghua University)
Background
The current trend in China is that of growing urban traffic congestion and environmental pollution. For the last 30 years, China
has experienced a growing period of transport activity. Car ownership has increased by over 10 million from 2004 -2008.
With the rapid development of the economy in China, total energy consumption is increasing at a high speed. In China, transport
is now the biggest and fastest growing consumer of
oil, increasing from 43 million tons in 1997 to 73
million tons in 2002 with a growth rate of 9% per
annum. The high speed growth of energy
consumption and continuous increase of oil
importation has put China’s energy security and
economic development in question.
As shown already in recent efforts by its
Government to set ambitious energy efficiency
targets, It is for these reasons that China must
consider the control of the energy consumption
from transportation in its long-term energy
development strategy.

Vehicle stock (in millions) from 1985 to 2008 in China

Driving forces and assumptions

GDP (billions)

Economic growth

Transport trends in China are likely to be driven primarily by population and urbanization, as follows:
 China’s GDP has been growing rapidly from 2005 until
60,000
2015 (average of 9% growth rate). It will continue
50,000
growing at a slower but still substantial pace until
40,000
2050 (average of 3% growth rate)
30,000
20,000
10,000

Population growth and
urbanisation







The population in China is predicted to be around
1409 million in 2050
The growth rate will peak at 2015 and then decrease
slightly to 0.1% in 2050
A large part of the population is increasingly living in
urban areas. Urbanization growth has increased from
28% (1993) to 45% (2007) due to the transition
towards a market-oriented economic system
China also faces an ageing society that will have some
implications on future mobility patterns
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Study approach





Relevant policies are evaluated to establish what kind of measures should be taken by 2050 so that the aggregated amount
of CO2 emissions from all transport modes in China in 2050 will be 855 MtCO2 (+202% compared to 2000) or 427 MtCO2
(+51% compared to 2000).
IEA’s Mobility Model (MoMo) is used to construct the baseline, and also to model the impacts of policies.
Two scenarios are created. The study focuses on one scenario and creates three pathways within it, each with different mixes
of policies (as described in the next section).

Scenarios of the future
Scenario 1

Scenario 2

In Scenario 1, the population density in urban areas is high,
In Scenario 2, the cities part away from each other and this
and people use public transport for travelling. The number of
will promote car use inside urban areas and between two
private cars is smaller than that in the scenario BAU. Highcities. Car ownership levels have continued to increase
speed rail lines help people to make long-distance trips
throughout China; the use of new technologies has
conveniently. Economic policies (including road user charges,
dramatically reduced the environmental impacts of private
congestion charges etc) also help to limit the number of
cars.
vehicles in the city.
Of the above two, Scenario 1 is investigated in depth, as Scenario 2 requires more detail data about the origin destination (OD) of
intra-city and inter-city trips.

Policies
Selection of policies
All three pathways are related to the same policies which are implemented at differing strengths, the policies include:
 Policy I: Promotion of advanced vehicle technologies (e.g. low emission vehicles).
 Policy II: Improvement of fuel economy and conventional vehicles (e.g. alternative fuels).
 Policy III: Development of mass transportation tools and a reduction in usage of the private car.
These policies are then combined to create three different pathways which will have varying outcomes of CO2 emissions:
 Pathway 1: A balanced package of policies back-cast from the ‘0%’ regional target, growth in travel demand is restrained
to 8000km per year and lower emission vehicles are introduced.
 Pathway 2: A combination of polices that allow significant growth in personal travel, to 10000km per year, with greater
emphasis on vehicle technology.
 Pathway 3: A combination that comes close to back-casting from the ‘50%’ target, with more emphasis both on demand
restraint (travel held at 5000km per year) and on vehicle emission reduction.
All three pathways follow the same policies, in different combinations. For all three pathways the emphasis is upon creating a
‘people oriented’ urban transport culture in order to meet regional targets in combination with vehicle and fuel improvements.

Policy Paths towards low carbon mobility
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Pathways 1, 2 and 3 result in emissions in 2050 of 838, 1220 and 502
MtCO2. All Pathways show considerable reduction against the IEA
BAU, the greatest reduction being achieved by Pathway 3 which has
an outcome approximately 75% below BAU in 2050.
There are differences in the magnitude of changes brought about by
the Avoid, Shift and Improve policies under each Pathway, as
follows:
 Under Pathways 1 and 3, reductions come from a more
balanced mix of Avoid, Shift and Improve policies.
 Pathway 2 has larger degree of reductions from Improve
policies, relative to the other two pathways.
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Summary and conclusions









Through back-casting, pathways were found within Scenario 1 to achieve the global ‘0%’ regional target for China, and to get
close to the global ‘–50%’ target.
All Pathways delivered significant reductions against the study BAU case : 58% for P1, 38% for P2 and 75% for P3.
Although improved vehicle technology is crucial to all Pathways, only those that involved significant restraint on travel
demand were able to deliver the necessary reductions for the regional targets to be achieved. Pathway 2 shows that an
increase in personal travel from 8000 to 10000 km per year, even when accompanied by more intensive energy efficiency
measures, leads to a large increase in modelled emissions.
Only Pathway 3, with travel restrained to 5000km per year, is able to get close to the ‘-50%’ target.
To achieve global targets policy makers in China will need to ‘change the concept of transport’. This will require a range of
coordinated policy measures, including urban development that prioritises public transport, walking and cycling,
technological improvements to reduce emissions from all modes, which will need to be funded and supported by reformed
transport taxation and fiscal instruments, as well as stricter regulations to limit emissions.
Policy makers in China can therefore take efforts to apply and develop new technologies and energy systems; attempt to
change the concept of transport; Reform the management and supervision system of urban transportation; set up
investment and financing mechanism and Improve taxation and charge systems in the country.

1.6

India (TERI)

India (TERI)
Background
India like many other developing countries faces a rapidly growing road
sector, whereby the share of road transport in freight movement has
increased from 14% in 1950-51 to 61% in 2004-05 and in passenger travel
from 26% to 87% (Planning Commission 2007). The two-wheelers forming
the largest share in the total registered vehicles in India have also
experienced the highest rate of growth during the last 15 years. In 2005,
road transport was responsible for 87% of total transport CO 2 emissions,
followed by 8% by rail, 4% by air and 1% by coastal shipping.

Driving forces and assumptions
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Transport trends in India are likely to be driven primarily by population and economic growth, as follows:
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 A strong economic growth till 2030 with a Compounded
Annual Growth Rate (CAGR) of around 8% is assumed. After
2030, the GDP growth rate slows down leading to a 7.5%
CAGR for the 50 year period from 2001-2050.
 The share of the service sector in GDP would continue to
increase, followed by industry, while the output from
agriculture sector diminishing in share. The corresponding
sectoral shares in 2050 will be 6% for agriculture, 29% for
industry and 65% for services.
 The overall GDP in the country will be Rs. 735 trillion (16.3
trillion USD) in 1999 prices in 2050
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Study approach








The study evaluates the types of measures that would be needed for India to embark on a low carbon path in the transport
sector, while conforming to the growth and development plans of the country.
The study models four modes of transportation in the country – road, rail, air and maritime. Rail and road transport includes
both passenger and freight movements, whereas maritime (coastal shipping) is limited to freight, and air travel to passenger
transport.
The model involves two kinds of explanatory variables; mode specific information (e.g. Number of vehicles, average lead
distance, passenger kilometres); and macro-economic data (e.g. GDP, population). Macro-economic projections till 2050 are
used to calculate modal fuel consumption and other mode specific variables.
The study also separately considers the emissions from the generation of electricity used to power electric cars and trains.
The regional contribution to global targets for India was originally set at 954 Mt CO2 (‘0%’ 2050) and 477 Mt CO2 (‘50%’ 2050).
However, this was not seen as compatible with India’s growing economy. It was decided that India should achieve the maximum
possible reduction in CO2 as compared to the BAU without affecting economic growth. This resulted in a 40% reduction in CO2
emissions as compared to BAU.

Scenarios of the future
Two scenarios are created; the BAU (‘Business As Usual’) scenario and the Alternative scenario.
BAU Scenario
The BAU scenario refers to the continuation of past trends,
with a continuous growth in all modes of transport, and
particularly cars.
Total energy consumption for road transport in 2050 is
estimated to be 17 times that of 2000 levels; total emissions
from road transport will increase by 18 times compared to
that of 2000 levels.
Railways, coastal shipping and domestic aviation are also
expected to grow at a similar pace during this period.

Alternative scenario
The Alternative scenario’ represents the maximum possible
reduction in CO2 without affecting economic growth. It assumes
 Higher energy efficiency in vehicles through greater
use of cleaner fuels including CNG and electricity, and
 Significant modal shift from road to rail for both
passenger and freight transport, and within road, from
personal vehicles to public transport.
The study notes that there will be lifestyle changes but does not
quantify their impact.

Policies
Selection of policies
The following types of policies are adopted under the two scenarios.
BAU Scenario
Alternative Scenario
Technical improvements to improve energy efficiency of
Greater emphasis on technological efficiency improvements
vehicles, generation of low carbon energy resources, pricing
and alternative energy sources across all modes including
instruments and infrastructure provision through private
battery powered two wheeled vehicles. Focus on
sector investment.
maintaining/shifting use of mass transit options through
systematic upgrades in the quality of public transport.

Policy Paths towards low carbon mobility
The compound effects of the policies applied to the
Alternative Scenario results in emission reductions of
roughly 40% below BAU, in the year 2050. This is split
between:
 28% reduction due to effects of shifting towards
public road transport and rail.
 12% due to effects of cleaner fuels and better fuel
efficiency across all modes of transport.
Emission reductions via the avoidance of transport
demand are noted but not quantified.

Summary and conclusions







Under BAU, CO2 emissions in 2050 will be as high as 17 times the 2000 level, although in per capita terms this is still less than a
third of North American emissions in 2000.
An Alternative Scenario (including technological improvements and modal shifts) can limit growth of emissions to 10 times the
2000 level. This implies a 40% reduction in 2050 compared to BAU.
To realize the Alternative Scenario, investments in technology and infrastructure as well as adoption and implementation of
policies by the Government (at local, state and national level) are essential.
Local/state level policies may focus on policies that support a shift to public and rail transport, supported by national initiatives
such as the Jawaharlal Nehru National Urban Renewal Mission (JNNURM). The National Government should lay down guidelines
for states to follow and provide technical support. They can also set vehicle and fuel regulations and standards.
On top of domestic policies, India’s mitigation efforts can be further accelerated through international support, including
financing of rail infrastructure, capacity building in sustainable transport policy, and technology transfer in clean vehicles and
fuels.

1.7

Southeast Asia (CAI-Asia)

Southeast Asia (CAI-Asia)
Background

Rising motorization and subsequent policies prioritizing the enhancement of
road capacity infrastructure have resulted in a rapid deterioration of public
transport and non-motorized transport (NMT) trip shares, especially in cities.
For example in Hanoi, public transport and NMT which constituted 61% of
share in 1995 decreased to 44% in 2005. Bangkok shows similar
characteristics with decrease from 75% share in 1984 to 40% in 1999.
Southeast Asia’s motorization level is expected to double from 150 per
thousand people in 2005 to approximately 327 per thousand people by 2035
resulting from increased levels of purchasing power.
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The study focuses on six countries in the Southeast Asia region. These are
Indonesia, Malaysia, Philippines, Singapore, Thailand and Vietnam.
Urbanization and demand for mobility are expected to continue growing as
economic prosperity and GDP per capita increase in Asia.
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Driving forces and project assumptions
The main drivers of transport demand in Southeast Asia are population growth, urbanisation and motorisation, as shown below:
 The ASEAN region’s total population
Population
is expected to increase from 455
growth and
million in 2000 to 670 million in 2050
Urbanization
(a growth of 47%).4
 The urban population is expected to
be 75% in 2050, which is a 42%
increase from 2000. (data taken
from UN Data Explorer Website)
Urban and Non-Urban Populations in the 6 Southeast Asian Countries



Rising economic prosperity
throughout the region is expected to
increase the demand for mobility,
and ownership of private vehicles
(both two wheelers and four
wheelers).
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Study approach
The study was carried out in four stages:
 Determine the business-as-usual scenario using the ASIF methodology (Schipper et al 1999) for the Southeast Asia transport
sector emissions.
 Develop two possible “images” of the future for the Southeast Asia road transport sector.
 Identify relevant policies for the Southeast Asian countries that contribute to CO 2 emission reductions.
 Apply individual policies and policy packages to achieve the Southeast Asian target for transport CO 2 emissions in 2050 set for
this study for both images of the future (Global CO2 transport emissions in 2050 to be equal to or minus 50% of 2000
emissions and for transport emissions per capita in 2050 to be equal worldwide).
 The regional contribution to global targets for Southeast Asia was set at 981 Mt CO2 (‘0%’ 2050) and 491 (‘50%’ 2050).

3
4

Singapore was excluded from this graph as it has high GDP/capita in comparison to other countries examined.
The total population for all the Southeast Asia countries will increase from 517 million in 200 to 766 million in 2050.

Images of the future
Two scenarios were created for each of the ASEAN countries. These are:

Image 1 Demand management driven development
Focused on travel demand management driven development
through transit orientated urban development and policies to
support integration of public transport and NMT.

Image 2 Technology driven development
Technology driven scenario, focused on providing high levels
of personal mobility but reducing emissions through engine
and fuel technology improvements.

Policies
Selection of policies
Combinations of avoid, shift and improve policies are selected for both images. For each image, the effect of the policy package
was expected to be different. The proportion of avoid, shift and improve and examples of relevant policies for each image are
presented below. The figures only indicate representative policies; a full list of the policies is available in the CAI-Asia report.
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Policy Paths towards low carbon mobility
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For image 1, the resulting emissions by 2050 would be 359
million tonnes (MtCO2) within the target of maximum 387
MtCO2. In terms of the relative contributions, the Avoid, Shift
and Improve categories contributed 45%, 14% and 41% to the
cumulative reductions from 2012 to 2050.

2050

For Image 2, the 2050 emissions target of maximum 387
MtCO2 by 2050 can also be achieved by a contribution of
Avoid (20%), Shift (10%) and Improve (70%) policies. The
resulting emission level in 2050 would be 378.49 MtCO2.

Summary and conclusions







A balanced mix of avoid, shift and improve policies (as represented in Image 1) ensures a higher attainment of co-benefits,
including reduced air pollution, reduced traffic congestion, and overall better quality of life.
On the other hand, reliance on aggressive penetration of advanced vehicle and fuel technology (as represented in Image 2)
may lead to higher demand for personal mobility because infrastructure for public transport and NMT will not be sufficient to
meet travel demands.
Both images support the penetration of advanced vehicle and fuel technology and the need for vast reductions in freight
movements
The key challenges in achieving emission reductions are through governments’ capacity, financial resources and political will.
Such challenges may be overcome through international support in capacity building (especially in sustainable transport policy
development), coupled with financial assistance for e.g. public transport systems.

