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Abstract 
 
There is an increasingly large discrepancy between the scientific analysis and advice on the need to 
reduce atmospheric emission of CO2 and the policies in place to reduce emissions from key sectors of 
human activity and the economy.  Transport is now in pole position globally as an activity which is 
maintaining year on year increases in CO2 emissions on a  business as usual trajectory and is resistant to 
the adoption of a large number of tried and tested policy interventions that will reduce emissions from 
this sector.  The phenomenon of large and growing emissions from the transport sector delivers the strong 
possibility that this one sector can frustrate global and regional ambitions for managing emissions within 
clear parameters set by international organisations and the scientific community.  The paper describes the 
business  as usual trends in the transport sector, the growing importance of China as a source of 
transport’s CO2 emissions, the reasons why policy has been relatively ineffective in reducing emissions 
from this sector and the many examples of highly successful “win-win” scenarios where economic and 
social progress has co-existed with reduced transport emissions.  The paper concludes with a call for the 
much closer alignment of transport policy with policy successes in other sectors of the economy and with 
the urgent need to deliver reductions in CO2 emissions. 
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Introduction 
 
There is a clearly articulated view in the scientific community that we should aim to return to an 
atmospheric concentration of CO2 emissions at 350ppm or lower  (Ekman, Rockstrom and Wijkman, 
2008, Hansen et al, 2008)   The International Energy Agency (2007) has developed a scenario to reduce 
concentrations to 450ppm..  Given these targets it would be prudent to address all areas of human activity 
to interrogate trends, policies, responses and potentials for reducing emissions and for intensifying the 
degree to which we can reduce emissions faster than previously thought to be possible.    There is ample 
evidence that this procedure is in place and delivering results in the domestic use of energy (Vale, B and 
R, 2000, Boardman et al, 2005), the use of energy in manufacturing (International Energy Agency, 2003), 
the design of appliances and equipment (Boardman et al, 2005), the design and operation of offices and 
commercial premises (Climate Summit New York, 2007) and the generation of electricity (Tyndall 
Centre, 2006).   
 
The need to take practical, concrete measures to reduce greenhouse gas emissions is incontrovertible and 
sits comfortably alongside established practice in other areas of scientific endeavour.  Across a wide 
range of environmental and epidemiological policy debates the need to reduce physical quantities of, for 
example, air pollution or levels of faecal contamination of bathing waters is taken as self-evidently 
necessary.  Whatever other policies may be thought useful including technological solutions, behavioural 
change and measures to reduce exposure to harm, the reduction of the problematic material itself is hard-
wired into human scientific and policy endeavour. 
 
The highly respected World Business Council for Sustainable Development (WBCSD, 2001) has 
identified the same emphasis on physical reduction: 
 
“There has been a growing international consensus that prudence requires us to reduce the amount of 
CO2 added to the atmosphere through human activities, including transport.  It has been estimated that 
transport activities account for roughly 26% of total worldwide CO2 production by humans and the share 
has been increasing” 
 
(page 1.12 of WBCSD, 2001) 
 
In this paper I will explore five closely related propositions: 
 

1. We are currently not having very much success in reducing CO2 emissions from the transport 
sector 

 
2. Scientific analysis and scenario building at the regional and global levels has shown that a “trend 

breach scenario” is possible.   
 

3. There is ample evidence to show that   reductions in CO2 from this sector are possible and are in 
place in various forms in various parts of the world  

 
4. China’s emissions are large and growing and point to the need for leadership from those countries 

with high cumulative emissions over the past 50 years (mainly OECD countries) to establish a 
shared vision of what can be achieved 

 
5. The lack of progress in achieving reductions in CO2 from the transport sector  perverse when set 

against the need to reduce atmospheric concentrations of CO2 and the evidence that the transport 
sector can produce significant cuts in its emissions 
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CO2 emissions from the transport sector and the lack of progress in 

reducing these emissions 
 
 
In 1995 the German research institute “Umwelt und Prognose Institut” in Heidelberg published its 
forecasts of global motorisation and CO2 emissions to the year 2030 (Teufel et al 1995).   The key 
findings of this work were as follows: 
 

� The global car population of c500 million in 1995 would increase to 2.3 billion in the year 2030.  
Figure 1 illustrates the rise of car ownership measured as numbers of vehicles per 1000 people 

 
� Fuel use by the global car population would increase from 650 million tonnes in 1995 to 1.3 

billion tonnes in 2030 
 

� CO2 equivalent emissions from the global car population would grow from 4.4 billion tonnes in 
1995 to approximately 10 billion tonnes in 2030.  Figure 2 illustrates the growth of CO2 
equivalent emissions in tonnes pa to the year 2030 

 
 

 
 
Figure 1 The growth of motorisation in the period up to 2030.  Source:   Teufel et al (1995) 
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Figure 2    Global CO2 equivalent emissions from vehicle manufacturing and vehicle use in the period up 
to 2030.  Source:   Teufel et al (1995) Renner (2008) has described the growth trajectory of light vehicle 
production globally since 1950 (Figure 3) and notwithstanding the current economic downturn and 
recessionary concerns the growth of markets in India and China are likely to restore the trajectory within 
the next 2-3 years. 
 
Figure 3 
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The preference of the US market for vehicles with lower than average fuel consumption characteristics 
than is the case in Japan and the European Union adds to the problems of carbon emissions from road 
transport in a national market responsible for consuming 25% of world oil supplies.  Figure 4 also from 
Renner (2008) shows US light vehicle sales by fuel economy segments 
 
Figure 4 
 

 
 
Commenting on the poor fuel economy performance of the US market Prugh et al (2005) say: 
 
“It’s been estimated that raising the year 2000 average fuel economy of the light US vehicle fleet by 3.25 
mpg would have saved as much oil as was imported from the Persian Gulf that year…A 2002 study from 
the National Academy of Sciences estimated that the efficiency of the US fleet could nearly be doubled 
cost effectively with no loss of safety or performance” 
 
A December 2008 report from the European Environment Agency (EEA, 2008a) reinforces the 
importance of addressing the general increase in transport demand and greenhouse gases against a 
background of an urgent need to reduce those gases: 
 
“In the EU (all current 27 Member States) total greenhouse gas emissions in 1990 were 5 572 Mt CO2-equivalent, 
falling to 5 143 Mt CO2 -equivalent in 2006 (a decrease of 7.7 % (1)). In the same period, emissions from the transport 
sector increased by 26 %, contrasting with other sectors such as energy supply and industry which have reduced 
their carbon footprint during the same period. In 2005 the transport sector represented 22 % of total EU 
greenhouse gas emissions (EEA, 2008a).” 
 
EEA (2008), page 12 
 
An earlier EEA report (EEA, 2008b) puts the same point somewhat more bluntly: 
 
To enable the EU to meet future overall greenhouse gas emission reduction targets by 2020, the transport sector 
must raise its game and improve its environmental performance. Had transport sector emissions followed the 
same reduction trend as in society as a whole, total EU-27 greenhouse gas emissions during the period 1990–2005 
would have fallen by 14 % instead of 7.9 %.  
 
EEA (2008b) page 4 
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On a global scale attempts have been made to model scenarios on various assumptions about political, 
economic and social development and one of the best know attempts is by the US office of the 
Stockholm Environment Institute (Kemp-Benedict et al 2002).  Transport CO2 scenarios to the year 2030 
and 2050 have been modelled on various assumption and these are summarised in Table 1 

Table 1 Global transport CO2 emissions in four different scenarios 

Transport CO2 (GtC) 
 

    Market Forces  Policy Reform  Fortress World  Great Transition 

  1995  2025 2050  2025 2050  2025 2050  2025 2050 

 
North America  0.48  0.88 1.09  0.37 0.22  0.60 0.52  0.28 0.07 
Pac OECD  0.10  0.15 0.17  0.07 0.04  0.10 0.06  0.05 0.01 
Western Europe  0.28  0.43 0.50  0.21 0.11  0.29 0.20  0.15 0.04 
 
OECD regions  0.86  1.46 1.76  0.64 0.37  0.99 0.78  0.48 0.13 

 
Eastern Europe  0.02  0.03 0.04  0.02 0.01  0.03 0.02  0.02 0.01 
FSU  0.04  0.11 0.15  0.08 0.07  0.11 0.13  0.08 0.04 
 
Transitional regions  0.06  0.14 0.18  0.10 0.08  0.14 0.16  0.10 0.05 

 
Africa  0.04  0.12 0.27  0.13 0.19  0.12 0.27  0.11 0.14 
China+  0.06  0.23 0.36  0.14 0.15  0.21 0.20  0.14 0.09 
Latin America  0.10  0.21 0.25  0.12 0.08  0.21 0.23  0.15 0.05 
Middle East  0.06  0.20 0.35  0.12 0.12  0.19 0.26  0.13 0.08 
South Asia  0.04  0.20 0.52  0.12 0.18  0.17 0.26  0.10 0.11 
Southeast Asia  0.08  0.20 0.28  0.12 0.11  0.20 0.19  0.13 0.07 
 
Developing regions  0.38  1.15 2.04  0.76 0.83  1.11 1.40  0.77 0.53 

 
 
World  1.30  2.76 3.98  1.50 1.28  2.24 2.34  1.35 0.71 

 

 

 
The significance of the data in Table 1 is the clarity about the business as usual scenario (market forces) 
and the likelihood that globally we will see 3.98 GtC by 2050 and the possibility of major reform and re-
engineering to see this reduced from 3.98 to 0.71 in the “Great Transitions” scenario.  More detail on all 
the scenarios in Table 1 can be found in Raskin et al (2002) 
 
Schafer and Victor (2000) have added a great deal of depth to forecasts and scenarios dealing with the 
growth in demand for transport and the consequential growth of carbon emissions from this sector.  In a 
detailed analysis of motorised modes of transport (automobiles, buses, trains and aviation) they conclude: 
 
 
“We project that by 2050 the 
average world citizen will travel as many kilometers as the average West European in 1990. The average 
American's mobility will rise by a factor of 2.6 by 2050, to 58,000 km/year. The average Indian travels 6000 
km/year by 2050, comparable with West European levels in the early 1970s. Today, world citizens move 23 billion 
km in total; by 2050 that figure grows to 105 billion.” 
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Schafer and Victor illustrate the global growth trajectory linked directly to GDP and since all national 
and global policies in the sphere of economic development are supportive of economic growth and 
increases in per capita income this would appear to be a reasonable projection.  Their analysis (figure 4) 
suggests a “target” per capita distance travelled of approximately 220,000 kms. 
 

 
 
Figure 4  Scenario for mobility and income for 11 regions, 1991-2050.  A hypothetical target point to 
which all trajectories converge is shown.  
 
Note:  Appendix 1 shows the data supporting this graph and the definitions of the regional acronyms. 
 
An increase in distance travelled by a factor of 4.5 presents an enormous challenge to the world of carbon 
reduction and climate change policy and in the next section I shall examine those scenarios that have 
indicated substantial reductions from this business as usual outcome and shown how transport demand 
and carbon emissions can be reduced whilst at the same time delivering economic and social progress. 
 
 
The trend-breach scenario 
A trend breach scenario is one in which there is a very clear and definite break from an expected 
trajectory.  The term has been used in a UNEP study of scenarios for Europe (UNEP, 2003).  Figure 5 
summarises the CO2 scenarios for Europe and the trend breach is from the “Markets First” to the 
“Sustainability First” state illustrated in this figure 

 



8 
 

Figure 5  Emission factors applied to energy consumption and production for nine energy sectors and five 
energy carriers (UNEP, 2003), page 18 
 
In transport the best known example of a trend breach scenario is the OECD “Environmentally 
Sustainable Transport” (EST) project (OECD, 1999) 
 
The OECD study results are summarised in Figures 6 and 7 
 
Figure 6 
 
OECD, EST Scenario for the year 2030 and business as usual (BAU) comparison 

1990 BAU 2030 EST3 2030

More environmentally 
friendly modes*

Less environmentally 

friendly modes**

100%

(1990)

+76
%

+2
3%

 

Figure 7  OECD EST Scenario results disaggregated by passenger and freight modes 
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The OECD EST scenario delivers a 23% growth in transport volume by 2030 on a 1990 base compared 
with a 76% increase in the business as usual (BAU) scenario.  Within the 23% increase there is a much 
greater share of the so-called “environmentally friendly” modes (public transport in the case of passenger 
transport and water and rail in the case of freight).  The passenger and freight disaggregation (Figure 7) 
shows these modal transfers more clearly and the reduction in person-kilometres and tonne-kilometres. 
 
The OECD EST project went beyond scenarios and produced guidelines for the implementation of the 
policies (OECD, 2002a) and policy instruments for achieving EST (OECD, 2002b).  The guidelines and 
policy instrument documents provide a complete road map for implementing and achieving a trend 
breach scenario that will both reduce transport demand (passenger and tonne kilometres) and carbon 
emissions. 
 
At the regional level a UK regional government commisoned a similar exercise.  The Yorkshire and 
Humber region in northern England has a population of 6 million and includes some of the UK’s largest 
cities (including Leeds, Bradford and Sheffield) as well as a huge swathe of sparsely populated 
countryside.  In 2007 it commisoned a study on the detailed design of a low carbon transport system 
(Yorkshire and Humber Regional Assembly, 2008) 
 
The Yorkshire and Humber study modelled several scenarios for the transport sector and recommended 
the “accelerated scenario” which produced the per capita carbon reductions described in Figure 8 
 

 
Figure 8  Yorkshire and Humber low carbon transport study:  accelerated scenario compared with 
business as usual scenario (CO2 all land transport emissions) 
 
The study modelled the contribution of a large number of interventions including road pricing and 
charging, improvements to public transport and expansion of cycling facilities to quantify the 
contribution that could be expected from a raft of different measures all implemented within a specific 
time period and all carefully calibrated for geographical appropriateness ( core urban, suburban, rural, 
deep rural etc).  The result showed a 45% reduction in CO2 over the time period to 2021 but also 
concluded that this reduction was not enough to deliver a full proportionate contribution to the (then) 
60% reduction in CO2 emissions by 2050 enshrined in UK government climate change policies.  This 
60% was raised to 80% in December 2008. 
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Evidence on successful transport policies that are reducing carbon 

emissions 
One of the many paradoxes surrounding transport, CO2 reduction and climate change policy is the huge 
disparity between the large number of authoritative studies on how to go about reducing CO2 emissions 
from this sector and the low level of serious implementation of these suggestions. 
 
As early as 1992 the European Commission funded a detailed study of policy measures to reduce CO2 in 
the transport sector (TNO, 1992).  This study evaluated 94 separate measures that had the potential to 
reduce CO2 emissions.  The study concluded that the “target scenario” of a 12% reduction in CO2 
emissions on a 1990 base by the year 2000 was feasible.  Interestingly the study concluded: 
 
 “Tackling each issue separately will not yield the required results.  This means that any policy would 
have to be formulated to address the need for all the following: 
 

� Better technology and alternative fuels 
� Reduction of traffic volume (fewer vehicle kilometres) 
� More energy conscious driving behaviour 
� Enhanced traffic circulation(by infrastructure changes and electronic methods) 

 
TNO (1992) page xxii 
 
The same conclusion was reached in a European Conference of Ministers of Transport study published in 
1995 (OECD, 1995).  This study listed 29 measures grouped under 4 headings: 

� Land use management 
� Road traffic management 
� Environmental protection 
� Pricing mechanisms 

 
As in the TNO (1992) study the authors argued: 
“All the policy instruments listed. are potentially helpful but no single one of them has the power to 
achieve the objectives of sustainable development:  to do this governments need to introduce packages of 
policies that are mutually reinforcing” 
 
OECD (1995), page 149 
 
In 2004 the UK Department for Transport funded a study on how to reduce CO2 emissions in transport 
by 60% (Hickman and Banister, 2005).  The authors of this study framed the problem as shown in Figure 
9 
 

 
Figure 9  CO2 emissions target by end user in the UK 
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They went on to identify 11 policy packages, clusterings of packages and policy pathways and 123 policy 
measures to reduce CO2 emissions in the UK transport sector.  A detailed description of the policy 
measures and packages can be found in DfT (2006). 
 
The Yorkshire and Humber regional study already discussed above (Yorkshire and Humber Regional 
Assembly, 2008) also identified specific measures that would reduce CO2 emissions in the transport 
sector.  These measures are listed in Figure 10 together with an assessment by transport professionals of 
their acceptability in the policy making process. 
 
Figure 10  Policy measures and interventions used in the Yorkshire and Humber study of a regional low 
carbon transport system 
 

0 1 2 3 4 5

Ration personal carbon use

Constrain housing grow th

Personal carbon credits

Air travel

Milage road user charging

Congestion charging in urban centres

Trams

Car free zones

Car clubs

HOV lane

Carshare

Low  emision zones

Low  carbon fuels for private cars

Eco driving

Home w orking and telew orking

Travel aw areness and education

PJP

Low  carbon fuels for public transport

Rail capacity

Smartcard

Urban cycling

Urban w alking

Bus rapid transit

Travel plans

School travel plans

Land use planning

 
Source:  Yorkshire and Humber Regional Assembly (2008) 
 
Note:  Respondents were asked to assess the acceptability of the proposed measures on a 1-5 scale where 
1 = very unacceptable and 5 = very acceptable 
 
 
The studies quoted above of regional, national and European level packages of measure to reduce CO2 
emissions from the transport sector are supported by specific examples of individual measures or 
packages where detailed monitoring and evaluation have taken place.  Table 2 summarises this evidence 
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Table 2 The CO2 reduction performance attributable to specific policy interventions  
 
Policy 
measure 

Reduction Reference 

   
London 
congestion 
charge 

16% http://www.london.gov.uk/mayor/environment/climate-
change/docs/ccap_fullreport.pdf 
Page 135 

Stockholm 
Congestion 
charge 

14% http://www.c40cities.org/bestpractices/transport/stockholm_congestion.jsp 
 

Cycling in 
Copenhagen 

90,000 
tonnes of 
CO2 per 
year 

http://www.c40cities.org/bestpractices/transport/copenhagen_bicycles.jsp 
 
 

Freiburg, 
Germany 
(car-free, 
20mph zones, 
integrated 
public 
transport 

5% http://www.c40cities.org/bestpractices/transport/freiburg_ecocity.jsp 
 

Portland, 
Oregon 
(Optimisation 
of signals) 

15460 
tonnes of 
CO2 per 
year 

http://www.c40cities.org/bestpractices/transport/portland_traffic.jsp 
 

Stockholm 
(clean 
vehicles) 

200,000 
tonnes of 
CO2 per 
year 

http://www.c40cities.org/bestpractices/transport/stockholm_vehicles.jsp 
 

York (UK) 
Intelligent 
travel project 

16% http://www.sei.se/editable/pages/sections/implement/YITfinalcomplete.pdf 
 
 

UK wide 
travel smart 
project 

0.9 
million 
tonnes pa 

http://www.sustrans.org.uk/webfiles/travelsmart/behaviour_change_ff36.pdf 
 

City of 
Bremen, 
Germany 
(public 
transport, car 
share and 
cycling 

17,500 
tonnes of 
CO2 per 
year 

Freie Hansestadt Bremen (2008) 

“Typical 
Latin 
American 
cities” (BRT, 
pedestrian 

25.1% http://www.internationaltransportforum.org/Topics/Workshops/WS4Sundar.pdf 
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and cycle up-
grades) 
TransJakarta 
BRT and 
CNG buses 

32,302 
tonnes of 
CO2 pa 

Yunita (2008) 

Milan, Italy 
“Ecopass” 
access charge 

12% ITDP (2008) 

 
Note 
BRT = Bus Rapid Transit where the bus service has a dedicated track and buses cannot be delayed by 
general traffic congestion 
CNG = Compressed Natural Gas used as an alternative fuel to diesel  
 
The European Environment Agency (EEA, 2008c) has produced a review of six policy interventions and 
shown the CO2 reduction in each of the policy areas.  The review covers: 
 

� Eco-driving in the Netherlands (97,000-220,000 tonnes reduction in CO2) 
� Speed control measures in Rotterdam (Netherlands) producing a 15% reduction in CO2 in the 

pilot area 
� Congestion charging in London producing a 16.4% reduction in CO2 
� Environmental zone in Prague (Czech Republic) producing a reduction of 1650 tonnes pa in CO2 
� Freight consolidation center in London producing a 75% reduction in CO2 emissions 
� Teleconferencing in the UK producing a  reduction of 100,000 tones of CO2 

 
More detail and commentary on these six interventions are presented in Appendix 2 
 
China 
The growth of CO2 emissions in China in recent years has been dramatic.  This is illustrated in Figure 11 
and Figure 12 
 
Figure 11 

 
Source: International Energy Agency (2008) 
 



14 
 

 
 
Figure 12 
Source: International Energy Agency (2008) 
 
China was responsible for 5.7% of emissions in 1973 and 20.2% in 2006.  China is now the world’s 
second largest emitter of CO2 after the United States. 
 
The significance of China in a discussion of transport and CO2 emissions is twofold.  Firstly the rates of 
growth in China are so large that they are often quoted as reasons for diminishing the importance of 
carbon reduction in the United States or European Union.  In media and popular discussion the argument 
is put that “If we could transfer 50% of our car trips to public transport (for example) this would be 
equivalent to less than one year of China’s expected increase in CO2 from the transport sector”.  The 
implication is that there is no point in taking action “back at base”.  Secondly China’s growth in CO2 
emissions from the transport sector is still not producing per capita emissions anywhere near those of the 
USA and there is a responsibility on the part of high per capita countries to lead the way and show just 
what can be done without damaging prosperity and poverty eradication.  This second dimension is 
important to a policy debate informed by social equity principles (Baer, P, Athanasiou, T and S Kartha, 
2007).  Progress with global climate change policy requires an explicit recognition of social equity  
 
The equity dimension can be illustrated by CO2 per capita emissions data.  These show the USA at 19 
tonnes, the UK at 8.86 tonnes and China at 4.27 tonnes (International Energy Agency, 2008).  China 
ranks 92 in the world list of per capita CO2 emissions (NRDC, 2007) 
 
 
Cumulative data reinforce the equity point showing relatively small cumulative emissions in China in the 
period 1900-2005 compared to the USA and the European Union. (Figure 13) 
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Figure 13  Cumulative emissions of CO2 by region 1900-2005 and 2006-2030 
 

 
Source:  International Energy Agency (2007) 
 
China is also active in addressing climate change problems including greenhouse gas reduction: 
 

 
 
Source:  NRDC (2007) 
 
The existence of very large year on year increases in the motorisation of Chinese society (Figure 14) is 
problematic from a global climate change perspective but since this is the same trajectory pursued with 
enthusiasm by all OECD countries and now supported with very large amounts of state aid to the ailing 
motor vehicle industry in the USA including $13.4 billion of aid to General Motors (Economist, 2009) it 
is a shared problem rather than a Chinese problem. The discussion of motorisation and carbon emissions 
in China must be closely aligned to the same discussion in OECD countries. 
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Figure 14  Growth in light duty vehicle segment in China 
Source:  Sundar, S and Dhingra, C (2008) 
 
Notwithstanding the high rates of motorisation in China the International Energy Agency (2007) quoted 
in Sundar and Dhingra (2008) has calculated that China could reduce CO2 emissions from the transport 
sector by 23.4% by 2030.  These results are summarised in Table 3 
 

 
 
On the same theme, the Asian Development Bank (ADB, 2006) has constructed a scenario for 4 countries 
(China, India, Thailand and Indonesia) that produces a 55% reduction in CO2 emissions from the 
transport sector on a 2005 base by 2030. 
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Discussion 
 
The evidence reviewed in this paper has sought to establish that (a) there is a serious, credible and 
scientifically verified problem associated with greenhouse gas emissions and their atmospheric 
concentrations  (b) it is understood that these emissions will increase from the transport sector (c) there is  
little  evidence that  national or international action to reduce these emissions from the transport sector 
are being implemented  with vigour and enthusiasm and (d) there is widespread, credible and verified 
evidence that emissions from the transport sector can be reduced and are being reduced in a piecemeal 
fashion in specific places at specific times. 
 
This evidence amounts to a very clear discontinuity between the realms of scientific evidence and advice 
and the capacity of the policy process to act on this advice.  There is a problem in the transport sector in 
delivering reductions in greenhouse gas emissions.  We know how to reduce emissions from this sector 
but we do not know how to overcome barriers to effective implementation of these insights and policy 
proposals. 
 
This discontinuity or policy deficit is clearly problematic in that it is acting as a barrier to high quality, 
effective global intervention on climate change mitigation.  If we are to overcome this barrier and 
increase the effectiveness of policy intervention there are 2 areas of discourse that are helpful in bringing 
the science and the policy into closer agreement.  Each area of discourse offers new insights into this 
problem set and can be linked to concrete recommendations that have the ability to deliver effective 
mitigation policies in this sector.  They are: 
 

� Understanding the political process especially in transport and correcting distorted perceptions 
 

� Understanding the links between transport and the economy and the close association between 
low carbon transport systems and high performing economies 

 
 
Understanding the political process 
 
Werner Broeg has carried out detailed investigations into the perceptions of citizens and decision takers 
on sustainable transport issues and has concluded that there is a significant mis-perception.  (Broeg, 1992 
and 2003).  Decision takers have a view that citizens favour motorized transport whereas the reality is 
that citizens prefer policies that favour “environmentally friendly” modes with much lower carbon 
footprints.  This is illustrated in Figure 15 
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Figure 15 Attitudes to sustainable transport (Broeg, 1992) 

 
 
Figure 16 shows a clear consensus across the European Union favouring environmentally friendly modes 
and Figure 17 shows that the majority view of citizens is that decision makers perceive the population as 
more favorable to the car than it is.  Across the European Union (Figure 17) 50% of decision makers 
perceive population attitudes as more favorable than it is. 
 

 
 
 
Figure 16 Citizen expectations from transport policy 
Source:  Broeg (2003) 
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Figure 17 Citizen evaluation of the attitudes of decision makers to the car 
Source:  Broeg (2003) 
 
The evidence in the studies carried out by Werner Broeg shows that decisions makers misunderstand the 
attitudes of citizens and as a result show favour towards motorized transport, highway building, low 
taxation on vehicles and a range of other policies that encourage a growth in motorized transport and 
higher levels of CO2 emissions.  On this basis it would be prudent to design and deliver an awareness 
programme for decision makers so that they can more fully understand the views of citizens and integrate 
those views and aspirations into policies that stimulate a transition to a low carbon transport system 
 
Recommendation 1:  Design and implement a wide ranging national and international awareness and 
training course for decision makers to encourage a more balanced view of citizen aspirations and a more 
positive outlook on low carbon transport 
 
Understanding the links between transport and the economy 
 
Transport is universally regarded as good for the economy, prosperity, trade, job creation and 
regeneration.  This is a pervasive and deeply embedded view and a recurrent them in almost every 
transport policy document.  It has been expressed very eloquently in the recent UK policy document 
“Delivering a sustainable transport system” (DfT, 2008): 
 

 
 
Source:  DfT (2008) paragraph 1.7 
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This is a high level powerful message and as a consequence it is highly likely that decision makers will 
support new roads, airports, high speed rail links, ports and other measures that are heavily dependent on 
oil and add to the carbon footprint of transport systems.  Reality is, however, more nuanced and there is 
considerable evidence of new highway investment draining away employment from certain regions and 
re-arranging the locational preferences of those investing in enterprises so that there is a locational shift 
but no new net jobs created.  These more difficult messages are discussed in SACTRA (1999) but are 
very rarely factored into transport decision making. 
 
There is a considerable body of evidence reviewed in Gray et al (2006) and OECD (2006) that “de-
coupling” policies can be very effective indeed at creating jobs and economic prosperity at lower levels 
of passenger and freight demand for transport.  Gray et al (2006) illustrate the concept of decoupling 
diagrammatically (Figure 18) 
 

 
 
Figure 18 Relative and absolute decoupling scenarios (indicative only) 
 
The view of both Gray et al and OECD (2006) is that decoupling is possible and there is an urgent need 
to restructure the traditional transport debate around prosperity and the need for new infrastructure so that 
it explores opportunities for creating prosperity and  protecting jobs at lower levels of transport demand 
 
Recommendation 2:  Commission global studies to identify innovative transport and economic 
development initiatives and measures that will produce an increase in prosperity, a reduction of poverty 
and a lower level of demand for transport with lower levels of CO2 emissions.  The result of these studies 
should then be widely disseminated to all decision makers with suggestions for local and regional 
implementation 
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Conclusion 
 
The need to reduce greenhouse gases from all sectors of the economy and behavioural change in the way 
citizens use energy and make travel choices is accepted.  The evidence that this can be done in ways that 
support economic development and social progress is overwhelming.  The success of global, national and 
regional CO2 mitigation strategies will depend on the intensity of the application of proven interventions 
and there are significant threats to climate change strategies overall if we fail to harvest and exploit all 
available means of reducing CO2 emissions.  This paper has identified and described a significant policy 
deficit in the transport sector.  Not enough progress is being made in the adoption and implementation of 
CO2 reduction strategies in this sector when we know that they have been successfully implemented in 
many parts of the world and that they are effective.  This, in turn, has identified a critically important 
discontinuity in the relationship between science, policy development and implementation and the will to 
deal with climate change problems and issues.  We are not doing enough to apply knowledge and 
overcome barriers to CO2 reduction in the transport sector. The significance of this discontinuity is that 
we need to address the reasons for the policy deficit and correct them with as much intelligence and effort 
as has been devoted to the science of climate change itself.  The potential for rapid transformation of the 
policy landscape towards a step change in mitigation success is enormous.  The time is now right to 
address the missing dimension and initiate a global change in the enthusiasm and will of policy makers to 
implement low carbon transport systems. 
 
 
References 
 
 
ADB (2006) Energy Efficiency and Climate Change Considerations for On-Road Transport in Asia, 
Asian Development Bank 
http://www.adb.org/Documents/Reports/Energy-Efficiency-Transport/default.asp 
 
 
Baer, P, Athanasiou, T and S Kartha (2007) The right to development in a climate constrained world.  
The greenhouse development rights framework, Heinrich Boll Stiftung, Christian Aid and Stockholm 
Environment Institute Berlin, Germany  
http://www.ecoequity.org/docs/TheGDRsFramework.pdf 
 
Boardman, B et al (20050 The 40% house, Environmental Change Institute, Oxford University, England 
http://www.eci.ox.ac.uk/research/energy/downloads/40house/40house.pdf 
 
 
 
Broeg, W (1992) Assessments of mobility in Europe, UITP, Brussels 
 
Broeg, W (2003) Reducing car use.  Just do it.  Socialdata, Munich 
http://www.socialdata.de/info/Car_use.pdf 
 
Climate Summit New York (2007) Melbourne Council House 
http://www.c40cities.org/docs/casestudies/buildings/melbourne_eco.pdf 
 
 
DfT (2006) Visioning and Backcasting for UK transport policy (VIBAT), Stage 3 report, Policy 
Packaging and Pathways, The Bartlett School of Planning and Halcrow Group 



22 
 

 
DfT (2008) Delivering a sustainable Transport System, Department for Transport, London 
http://www.dft.gov.uk/about/strategy/transportstrategy/dasts/dastsreport.pdf 
 
 
Economist (2009) Briefing:  the car industry, Economist, 17th January 2009, 65-67 
 
EEA (2008a) Beyond transport policy:  exploring and managing the external drivers of transport demand.  
Illustrative case studies from Europe,  European Environment Agency, Copenhagen, Denmark,  EEA 
Technical Report no 12, 2008 
http://reports.eea.europa.eu/technical_report_2008_12/en/beyond_transport_policy.pdf 
 
EEA (2008b) Climate for a transport change.  TERM 2007:  indicators tracking transport and 
environment in the European Union,  European Environment Agency, Copenhagen, Denmark,  EEA 
Technical Report No 1 2008 
http://reports.eea.europa.eu/eea_report_2008_1/en/EEA_report_1_2008_TERM.PDF 
 
EEA (2008c) Success stories within the road transport sector on reducing greenhouse gas emissions and 
producing ancillary benefits, European Environment Agency, Copenhagen, Denmark, Technical Report 
No2/2008 
http://reports.eea.europa.eu/technical_report_2008_2/en/Success-stories-Tech_2_2008_final.pdf 
 
Ekman, B, Rockstrom, J and A Wijkman (2008) Grasping the climate crisis.  A provocation from the 
Tällberg Foundation,  
http://www.tallbergfoundation.org/Portals/0/Documents/Grasping_the_climate_crisis.pdf 
 
 
Freie Hansestadt Bremen (2008) Aktionsprogramm Klimaschutz 2010, 5th September 2008 
 
Gray, D, Jillian Anable, Laura Illingworth and Wendy Graham (2006) Decoupling the link between 
economic growth, transport growth and carbon emissions in Scotland, The Center for Transport Policy, 
The Robert Gordon University, Scotland, UK 
http://www.scotland.gov.uk/Resource/Doc/935/0042647.pdf 
 
Hansen, J., Mki. Sato, P. Kharecha, D. Beerling, R. Berner, V. Masson-Delmotte, M. Pagani, 
M. Raymo, D.L. Royer, and J.C. Zachos, 2008: Target atmospheric CO2: Where should 
humanity aim? Open Atmos. Sci. J., 2, 217-231, doi:10.2174/1874282300802010217. 
http://pubs.giss.nasa.gov/abstracts/2008/Hansen_etal.html 

 
Hickman, R and D Banister (2005) Towards a 60% reduction in UK transport CO2 emissions:  a scenario 
building and backcasting approach 
http://www.vibat.org/publications/pdf/eceee_paper.pdf 
 
 
 
International Energy Agency (2003) From oil crisis to climate change:  understanding CO2 emission 
trends in IEA countries, page 16 
http://www.iea.org/textbase/papers/2003/emtrends.pdf 
 
International Energy Agency (2007), World Energy Outlook 2007, Speech at Bali, December 2007 
http://www.iea.org/textbase/speech/2007/Cozzi_Bali.pdf 



23 
 

IPCC (2008) reference on atmospheric concentrations 
 
 
ITDP (2008) 2009 Sustainable Transport Award Nominees, Sustainable transport, Winter 2008, No 20, 
page 29, Institute for transportation and Development, New York 
 
International Energy Agency (2008) Key World Energy Statistics, IEA, Paris, France 
http://www.iea.org/textbase/nppdf/free/2008/key_stats_2008.pdf 
 
 

Kemp-Benedict E, Charles Heaps, Paul Raskin. 2002. Global Scenario Group Futures: Technical Notes 
Online Annex. PoleStar Series Report no. 9. Stockholm: Stockholm Environment Institute. 

http://www.gsg.org/gsgdata/scen_data_selector.cgi 

 
NRDC (2007) China’s energy condition and policies, National Reform and Development Corporation of 
the People’s Republic of China 
http://en.ndrc.gov.cn/policyrelease/P020071227502260511798.pdf 
 
 
OECD (1999) Environmentally Sustainable Transport.  Final report on Phase II of the OECD EST 
Project.  Volume 1 Synthesis Report Organisation for Economic Co-operation and Development, Paris, 
France, ENV/EPOC/PPC/T (97)1/FINAL 
http://www.olis.oecd.org/olis/1997doc.nsf/LinkTo/NT00002922/$FILE/09E99173.PDF 
 
OECD (1995) Urban travel and sustainable development, European Conference of Ministers of Transport 
(ECMT), OECD, Paris, France 
 
OECD (2002a) OECD Guidelines towards EST,   Organisation for Economic Co-operation and 
Development, Paris, France 
 
OECD (2002b) Policy Instruments for achieving EST, Report Organisation for Economic Co-operation 
and Development, Paris, France 
 
OECD (2006) Decoupling the environmental impacts of transport from economic growth, Organisation 
for Economic Co-operation and Development, Paris, France 
 
Prugh, T, Flavin, C and J L Sawin (2005) Changing the oil economy, State of the World 2005, pp 100-
119, quote is on page 115 
 
Raskin, P et al (2002) Great Transitions.  The promise and lure of the times ahead, Stockholm 
Environment Institute, Global Scenarios Group, Boston USA 
http://www.tellus.org/documents/Great_Transitions.pdf 
 
Renner, M (2008) Vehicle production rises, but few cars are “green” Worldwatch Institute, Washington 
DC, Vital Signs Online 
 



24 
 

SACTRA (1999) Transport and the economy.  The Standing Advisory Committee on Trunk Road 
Assessment, Department of the Environment, Transport and the Regions, Government of the United 
Kingdom, ISBN 011 753507 9 
 
Shafer, A and D G Victor (2000) The future mobility of the world population, Transportation Research 
Part A 34 (2000) 171-205 
 
Sundar, S and Dhingra, C (2008) Reducing transport CO2 emissions in emerging economies, 
International Transport Forum, Leipzig, Germany, 28 May 2008 
http://www.internationaltransportforum.org/Topics/Workshops/WS4Sundar.pdf 
 
 
Teufel, D et al (1995)  Folgen einer Globalen Motorisierung, UPI Bericht Nr. 35, Umwlet und Prognose 
Institut, Helidelberg, Germany 
 
TNO (1992) EC Policy measures aiming to reduce CO2 emissions in the transport sector.  Final Report.  
INRO-LOG-1992-15, TNO Institute of Spatial Organisation, Delft, The Netherlands, December 1992, 
92/NL/037 
 
Tyndall Centre (2006) Decarbonising the UK:  energy for a climate conscious future 
http://www.tyndall.ac.uk/media/news/tyndall_decarbonising_the_uk.pdf 
 
 
UNEP (2003) Four scenarios for Europe based on UNEP’s 3rd Global Environmental Outlook, United 
Nations Environment Programme, Nairobi, Kenya 
http://www.unep.org/GEO/pdfs/four_scenarios_europe.pdf 
 
Vale, Brenda and Robert (2000) The New Autonomous House:  design and planning for sustainability, 
Thames and Hudson, London 
 
 
WBCSD (2001) Mobility 2001:  world mobility at the end of the twentieth century and its sustainability, 
World Business Council for Sustainable Development 
 
Yorkshire and Humber Regional Assembly (2008) Achieving low carbon and sustainable transport 
systems in Yorkshire and Humber, JMP consultants (Leeds) and Stockholm Environment Institute (York) 
http://www.yhassembly.gov.uk/dnlds/JMP%20SEI%20Final%20Report%20%20310308.pdf 
 
 
Yunita, R (2008)  TransJakarta:  putting on lipstick while running to catch the bus, Sustainable transport, 
Winter, 2008, No 20, ITDP, New York, USA 
 
 
 
 
 
 
 
 
 
 



25 
 

Appendix 1 
 
Data from Schafer and Victor (2000) 
 
 
 
 

 
 
 
 
Regional Divisons 
 
 
 
 

 
 
 
 
 
 
 



26 
 

 
 

Appendix 2 
 
 
 
European Environment Agency summary of greenhouse gas reduction performance of specific measures 
and policies 
 
 

 
 
 
Source:  EEA (2008c), page 57 


