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Background Method

Results

Figure 1. Model structure.

➢ Electrification is widely considered an

attractive solution for reducing the oil

dependency and environmental impact

of road transportation.

➢ Many countries have set goals and

timelines for the phase-out of diesel

and then gasoline engines by 2050 in

support of the diffusion and adoption

of electric vehicles (EVs).

➢ It is still very challenging to detect the

cross-sectoral effects of transport

electrification (e.g., the impact of the

deployment of EVs on the power

sector and the impact of EV

penetration on mitigation costs)

Scenarios

Figure 3. An EV policy alone shifts emissions from the transport 

sector to the power sector. CO2 emissions from the energy sector (a), 

and direct and indirect emissions from transport (b).

➢ A global transport model was coupled with a global computable

general equilibrium (CGE) model and climate model to capture the

interactions and tradeoffs between the transport sector, energy,

emissions, macroeconomy, and climate change.

⚫ LoEV_BaU: No EV policy, with no 

climate efforts.

⚫ LoEV_2D: No EV policy, with carbon 
pricing for the 2°C target.

⚫ LoEV_Renew: No EV policy, with a 

high preference for renewable energy.

⚫ HiEV_BaU: 100% EV market share 

by 2050, with no climate efforts.

⚫ HiEV_2D: 100% EV market share by 
2050, with carbon pricing for the 2°C 

target.

⚫ HiEV_Renew: 100% EV market 

share by 2050, with a high preference 

for renewable energy.

⚫ Energy use and emissions from transport

⚫ Economic costs

Conclusions
➢Our findings should not be interpreted to downplay the contribution of transport electrification to climate

change mitigation. Rather, we highlight the interaction required between transport sector and the

power sector to formulate more harmonized and inclusive policies.

➢Switching to electrified road transport under the sustainable shared socioeconomic pathways permitted

an optimistic outlook for a low-carbon transition, even in the absence of a decarbonized power sector.

➢With technological innovations such as electrified road transport, climate action does not have to occur

at the expense of economic growth. It is possible to propose a win-win strategy of low-carbon

transition and economic development.

➢ Despite the effective impact of transport electrification on reducing direct CO2 emissions from transport, EV policy without the replacement of fossil fuel power

plants leads to the unfortunate result of increasing emissions instead of achieving a low-carbon transition because an EV policy alone shifts the emissions

from the transport to the power sector.

➢ Even without a decarbonized power sector through carbon pricing or renewable energy policies, transport electrification aligned with SSP1 was able to

meet the CO2 emission reduction target.

➢ The GDP and welfare loss rates associated with pricing carbon can be mitigated significantly because the goal of emission reduction can be achieved more

easily by electrification of the road transport sector through EVs rather than by putting a heavy price on carbon emissions, which helps to relieve the negative

impacts of climate change mitigation efforts on the macroeconomy.

Figure 2. Effects of transport electrification on energy use and 

CO2 emissions. Energy use from transport (a) and emissions 

from transport (b). 

Figure 5. Mitigation cost metrics for the 2°C target.Figure 4. Emission profiles in three Shared Socioeconomic Pathways .

⚫ Sensitivity analysis

⚫ Emissions from power sector


