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GHG Mitigation Options in Transport Sector

• In 2004, the transport sector produced 6.3 GtCO2 
emissions (23% of world energy-related CO2 emissions) 
and its growth rate is highest among the end-user sectors. 

• Road transport currently accounts for 74% of total 
transport CO2 emissions. 



• Since motorized transport relies on oil for virtually all its 
fuel and accounts for almost half of world oil consumption, 
the transport sector faces a challenging future, given its 
dependence on oil. 

• Transport activity will continue to increase in the future as 
economic growth fuels transport demand and the 
availability of transport drives development, by facilitating 
specialization and trade. The majority of the world’s 
population still does not have access to personal vehicles 
and many do not have access to any form of motorized 
transport. However, this situation is rapidly changing. 

GHG Mitigation Options in Transport Sector



Vehicle Ownership as a Function of Per Capita Income
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Figure 5.2:  Vehicle ownership as a function of per capita income 
Note: plotted years vary by country depending on data availability. 
Data source: World Bank, 2004. 

Note: Plotted years vary by country depending on data availability

Data Source: Worl Bank, 2004



World Transport Energy Use in 2000, by mode

Mode Energy use (EJ) Share (%) 

Light-duty vehicles 
(LDVs) 

34.2 44.5 

2-wheelers 1.2 1.6 
Heavy freight trucks 12.48 16.2 
Medium freight trucks 6.77 8.8 
Buses 4.76 6.2 
Rail 1.19 1.5 
Air 8.95 11.6 
Shipping 7.32 9.5 

Total 76.87 100 
Source: WBCSD, 2004b. 

 



Emissões Históricas e Projetadas de CO2 por

Modos de Transportes, 1970 – 2050

Source: IEA(2005) and WBCSD 

(2004b).
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Energy Consumption Forecast by Mode

Source: WBCSD, 2004a.



Opportunities for Energy Consumption Reduction In 

Transport Sector an Related Emissions

EmissionsEmissionsEmissionsEmissions

CirculationCirculationCirculationCirculation

EnergyEnergyEnergyEnergy ConsumptionConsumptionConsumptionConsumption

FleetFleetFleetFleet

�NumberNumberNumberNumber ofofofof Trips Trips Trips Trips ---- reduce the number of vehicles circulating; ; ; ; 

�TripsTripsTripsTrips LenghtLenghtLenghtLenght;;;;

� TransportTransportTransportTransport ModeModeModeMode: : : : use of more efficient modes and integration of

different modes;

�VehiclesVehiclesVehiclesVehicles SpeedSpeedSpeedSpeed – reduce congestions;;;;

� FuelFuelFuelFuel usedusedusedused – use renewables

�ConsumptionConsumptionConsumptionConsumption –––– increase vehicles efficient.
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non- Annex I 43.4% 1.055
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Source: SPM WGIII, IPCC, 2007

Note: In 2004 developed countries (UNFCCC Annex I countries) held a 20% share in world 
population and yet accounted for 46 % of annual GHG emissions. (figure SPM.3a). Their 
economies have a lower average GHG intensity (0.68 kg CO2eq/US$ GDPppp) than those 
of non-Annex-I countries (1.06 kg CO2eq/US$ GDPppp).





Two-way Relationship Between Climate

Change and Sustainable Development

• Climate policy usually has positive effect on

other aspects of SD

• -- Ancillary benefits or co-benefits

• Non-climate policies can influence GHG 

emissions as much as specific climate policies

• -- Requires mainstreaming climate change in 

decision-making



Examples of side-effects of climate mitigation

• ground water 

pollution

• costs

• health & safety

• employment

• energy advantages

waste: landfill gas 

capture, incineration

• biodiversity

(plantations)

• competition food

production

• soil protection

• water management

• employment

• biodiversity

(deforest.)

Forestry: reduce

deforestation, plant 

trees

TRADEOFFS

• particulate emissions

(diesel)

• biodiversity

(biofuels)

• costs (renewables)

SYNERGIES

• air quality

• supply security

• employment

• costs (efficiency)

OPTIONS

Energy: efficiency, 

renewables, fuel-

switching

A



Non-climate policies can influence GHG 

emissions as much as specific climate policies

Extra emissions over 

biomass (<2 %)

Policies promoting LPG, kerosene and electricity 

for cooking

Rural energy

GHG emissions buildings, 

transport (20%)

Differentiated  premiums, liability conditions, 

green products 

Insurance 

(buildings, 

infrastructure)

GHGs from oil product 

imports (20 %)

Diversification energy sources/decrease intensity 

-> enhance energy security

Oil-imports

Electricity sector emissions 

(20 %)

Diversification to low-carbon sources, demand 

management, limit distribution losses

Electricity

GHGs deforestation (7%)Forest protection, sustainable managementForestry

Possible influence (% of 

global emissions)

Non-climate policies -- Candidates for 

integrating climate concerns

Sectors

B






