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Abstract 

Transport is a fast growing sector. A steadily increasing motorization along with 
urbanization is a trend that can be observed in most developing countries. This and the 
oil dependence of the transport sector lead to considerable growth rates of carbon 
emissions. Actions to stop this trend are urgently needed. This paper shows how 
national and/or urban low-carbon transportation policies could help countries to win the 
battle and achieve a smart, sustainable economic growth while at the same time 
stabilizing and later reducing transport emissions. Sustainable Development Policies and 
Measures in the transport sector include a variety of co-benefits, e.g. reduced air 
pollution, social equity and economic development. In the context of the global economic 
crisis such measures promote economic growth, social stability and also can be 
implemented at reasonable costs. 
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1 The Challenge 

While transportation is crucial to the economy and individuals, as a sector it is also a 
significant source of greenhouse gas (GHG) emissions and can affect human welfare 
negatively. Transport is currently responsible for 13% of all world greenhouse gas 
emissions and 23% of global carbon dioxide emissions (CO2) from fuel combustion are 
transport related (International Energy Agency, 2008). Transport related CO2 emissions 
are expected to increase by 57% worldwide in the period 2005 ï 2030, much more than 
emissions from any other sector. But there is consensus in science and politics that 
global GHG emissions must be reduced by more than 80% by 2050 from 1990 levels in 
order to avoid catastrophic global warming. Contrasting the current growth rate of 
transport-related emissions with aspired reduction targets, it is clear that the transport 
sector needs to start contributing to mitigation efforts now.  

Between 1990 and 2005, transport energy consumption increased by 37%, and was the 
fastest growing end-use sector. The associated CO2 emissions rose broadly in line with 
this increased energy use to reach 5.3 Gt. Within transportation, road transport is by far 
the largest energy user and accounted for 89% of total transport energy use in 2005 
(IEA, 2008). Road transport is also the main contributor to increased transport energy 
use. While non-road modes increased their energy consumption by 13% between 1990 
and 2005, road transport energy use rose by 41%. In Figure 1 the increasing amount of 
the different transport sub-sectors over the years is presented.  

 

Figure 1: World Transport Energy Use by Mode, 1971-2006 

 

Source: (IEA, 2009) 

  

In the USA, a very automobile-dependent world region, the transportation sector directly 
accounted for about 30 percent of total GHG emissions in 2006, making it the second 
largest source of GHG emissions, only behind electricity generation (34 percent). Around 
60 percent of global road transport emissions currently originate from North America and 
Western Europe.  
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In Asian countries GHG emissions from the transport sector constitute a smaller 
proportion of national total emissions. For example, in China 7% of energy-related CO2 
emissions were from transport in 2007 (IEA 2009). Trends in energy use by transport 
mode vary significantly amongst countries and regions. On average, the growth in non-
OECD countries (+55%) was faster than in OECD countries (+30%). The large increase 
in non-OECD countries is in part attributable to the rapid economic growth of several 
major countries, creating  

 increased personal disposable incomes,  
 

 higher vehicle ownership and  
 

 increased need for freight transportation.  

For instance, China tripled its energy consumption in the transport sector between 1990 
and 2005 and is now just behind the USA and Europe on the third rank in terms of 
transport related GHG emissions (IEA, 2008). Hence, imminent global warming requires 
action in developed and developing countries alike. In contrast, in Germany, with very 
high fuel prices, GHG emissions from transport first stabilized and have been slightly 
falling year by year over the last 8 years. 

To meet long-term climate targets, developed countries should reduce greenhouse gas 
emissions by 80 to 95% until 2050 compared to 2000 levels. But also non-OECD 
countries need to reduce their GHG emissions significantly by 2050. It is also clear that 
OECD countries have a bigger responsibility and need to support the developing world 
in this undertaking.  

Low-carbon transport is confronted with a number of barriers that need to be 
encountered by strategic action. These barriers are: 

1. Time-lag between decisions and effects: Some measures require a long-
term approach that only takes effect when continuity in political decision-
making is achieved. 

2. Cross-cutting nature of transport: Many decisions in other sectors influence 
transport demand. Integrated decision-making is needed. 

3. Fragmented target group: Everybody and all social groups have mobility 
needs. The sources of emissions are rather small, so there is a need to bundle 
measures. 

Current models of development promote the automobile as symbol of well-being and 
societal advance. Unfortunately, this so-called óAmerican way of lifeô is doomed to fail in 
times of increasing resource and oil scarcity. This is especially true for cities that have 
never evolved around the automobile. In fact, such an automobile-centred development 
is outdated and can be superseded by a truly modern society that is sustainable in the 
environmental but also in the economic sense and promotes social stability. At the 
moment, many industrialized countries struggle to overcome the automobile 
dependence and face strong difficulties to turn back, while an increasing number of 
industrialized cities are in the process of breaking the trend. In light of this experience, it 
becomes even more important for developing countries to not end up in the same trap 
but choose a more sustainable path ï not only to combat climate change but to develop 
a reliable and convenient transport system, and to improve the local environment. 
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2 Vision and Opportunities 

Low-carbon transportation is not a burden but increases liveability and well-being, 
providing many other advantages as well. Low-carbon strategies or roadmaps are thus 
providing an avenue for a modern, sustainable and stable society. 

 

Figure 2: Freiburg, Germany, is an Example of a liveable City  

 

 

Photo: Andrea Broaddus, 2007 

 

A low-carbon transportation infrastructure that follows the principles of sustainable 
development not only mitigates climate change but also realizes the following co-
benefits: 

 Increases energy security as less oil needs to be imported. Resource 
conflicts can be avoided and transport users wonôt have to suffer from 
fuel price shocks;  
 

 reduces traffic congestion, and consequently air pollution and noise are 
reduced, having a positive impact on the environment and human 
health;  
 

 reduces land demand by preventing urban sprawl and preferring 
semi-dense mixed-use neighbourhoods;  
 

 provides visibility and acknowledgement of cities that demonstrate 
leadership: sustainable and modern low-carbon transportation systems 
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increase the competiveness and attractiveness of cities and attract 
top companies, highly qualified workers and employees into the 
country (see Mercer Liveability Index);  
 

 pending on future climate change agreements - cities and countries 
that achieve mitigation beyond baseline scenarios gain access to 
emission certificates and carbon related funding schemes;  

Last but not least, there is a political co-benefit: Citizens will recognize that convenient 
and high quality public transport and non-motorized transport infrastructure saves money 
and time. In London the popular major Ken Livingston was elected mainly because of his 
innovative transport policies. 

Important abatement policies such as decisions on land-use development do not 
necessarily require high investments. Technological fuel-based mitigation solutions have 
been reported to cost between US$150 to US$3500/ton CO2, whereas modal share 
improvements only cause emission reduction costs between US$14 and US$66/ton CO2 
(Wright and Fulton, 2005). In this regard, low-carbon transport measures and efficient 
transport services are a considerable opportunity and safe-guard for the future (IEA, 
2009).  

Elements of a vision for a low carbon transport system are: 

 dense but green and mixed used cities that allow white collar jobs, 
shopping and leisure facilities close to peopleôs living quarters; 
 

 modern, high quality links between the centres and good integration of 
long-distance hubs with local transportation; 

 

 high quality alternatives to individual car-use, especially efficient public 
transport and good non-motorized transport infrastructure and its 
proper integration;  

 

 efficient, inter-modal freight transport and smart urban logistics that 
also includes clean vehicles; 

 

 advanced technologies such as electric/gasoline hybrid engines, 
alternative fuels or even electric motorbikes and cars. 

There is a high need to manage transport demand in order to make the best and most 
cost-efficient use out of valuable land and infrastructure. Examples like Zurich, Vienna, 
London, Paris, New York, Hong Kong, Singapore and many others demonstrate that 
economic success is directly linked to advanced sustainable transport systems. 
Moreover, a higher share of alternative transport modes is directly related to less 
pollution from cars and less CO2 emissions. This has a positive impact on air quality and 
reduces the contribution of transport related emissions to climate change.   
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In Table 1 the modal share for public transport and non-motorized transport means, as 
well as the CO2 emissions per capita per year for different cities, is presented. These 
figures show how a high share of alternative transport modes is directly related to less 
CO2 emissions. 

 

Table 1: CO2 Emissions from Passenger Transport vs. Modal Split in selected Cities  

 

Source: UITP 

 

Instruments and tools are available but political action and good management is required 
on all levels. Particularly, instead of focusing on specific technological options, a 
systemic approach can facilitate enduring transport systems and realize several co-
benefits.  

In fact, many cities demonstrate that a well designed public transport system and non-
motorized transport infrastructure are important tools to trigger economic success. In the 
next chapter, strategic approaches are developed that enable decision-makers to go 
forward. This includes the development of policy packages and roadmaps for 
implementing the packages. 

  












































