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CO₂ emissions and energy consumed by the New Zealand vehicle fleet in the 

year 2018 
The total of the CO₂ emissions and energy consumption by fleet type during the year 2018 is calculated 

using the 2018 statistics of the New Zealand vehicle fleet provided by the Ministry of Transport.1 

The number of vehicles, the distance driven per vehicle type, combined with average fuel 

consumption and corresponding carbon intensity, allows us to calculate how much energy was 

consumed and how much CO₂ was produced (Figure 1).2 

1 https://www.transport.govt.nz/mot-resources/vehicle-fleet-statistics/ 
  The carbon intensity per km driven for light passenger vehicles (both diesel and petrol) is obtained from this report (Table 

9.2 a,b), since the results of the WTW analysis of light passenger vehicles (calculated in the previous section), were for a 
specific vehicle. The carbon intensity for vehicles other than light passenger vehicles is obtained by scaling with the 
respective average fuel consumption. 

2 Tables used to generate the figures are in the Appendix. 

https://www.transport.govt.nz/mot-resources/vehicle-fleet-statistics/
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Figure 1. (Top) CO₂, in tonnes, emitted and (Bottom) energy, in PJ, consumed by the New Zealand vehicle fleet in 

the year 2018 
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Two low-emission future scenarios                                                                                   
In this section, two possible future scenarios are sketched. One scenario where a large amount of 

battery-powered electric vehicles (BEVs) are introduced and a second scenario where also fuel cell 

electric vehicle (FCEV) make up a significant portion of the amount of New Zealand vehicles. The goal 

of this analysis is to determine the potential of lowering the CO₂ emission by introducing more BEV 

and FCEV in New Zealand and secondly to determine the resulting demand of renewable energy 

generators.  

Scenario 1: 60% of all diesel and petrol vehicles become battery electric  

  Figure 2. (Top) CO₂, emitted (in tonnes) and (Bottom) energy, consumed by the New Zealand vehicle fleet 

according to scenario 1, where is assumed that 60 % of all diesel and petrol vehicles become battery electric (in 

PJ). 
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Scenario 2:  30% of the diesel and petrol vehicles to become electric and 20% 

run on hydrogen 
 

 

 

Figure 3. (Top) CO₂ , emitted (in tonnes) and (Bottom) energy, consumed by the New Zealand vehicle fleet 

according to scenario 2, where is assumed that 30% of the diesel and petrol vehicles become electric and 20% 

run on hydrogen (in PJ). 
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Comparison of scenario 1 & 2 
‐ In scenario 1 (40% internal combustion engines [ICE], 60% BEV), the carbon emission decreases 

by 58%, from 11.1 million tonnes CO₂ to 4.7 million tonnes CO₂. Thirty-three PJ of electricity would 

need to be generated with an average carbon intensity of 28 gCO₂/kWh.  

 

‐ In scenario 2 (50% ICE, 30% BEV, 20% FCEV), the carbon emission decreases by 45%to 6.1 million 

tonnes CO₂. Forty-five PJ of electricity would need to be generated with an average carbon 

intensity of 28 gCO₂/kWh. 

 

‐ However, the question arises if it would be achievable to supply enough low-emission energy for 

one of these two scenarios to become a reality and what the timeframe for such a scenario would 

be.   According to scenario 1, the new electricity that would need to be generated would equate 

to something of the order of 192 km² of new windfarm parks and new 50 km² of solar parks 

needing to be built in New Zealand. 
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Appendices 
Tables for emissions and energy use scenarios 

Appendix 1: Table for vehicle emissions and energy use 2018 
 

 

Distance covered per vehicle, quantity of vehicles, total CO₂ emission, fuel consumption and total energy consumed by fleet type. Year 2018. 
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Appendix 2: Table for transport emissions and energy use in Scenario 1  

 

  

Distance covered per vehicle, quantity of vehicles, total CO₂ emission, fuel consumption and total energy consumed by fleet type. Scenario 1 assumed that 60% of 

all diesel and petrol vehicles (with exception of the motor vehicles) become electric. 
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Appendix 3: Table for transport emissions and energy use in Scenario 2 
 

 

Distance covered per vehicle, quantity of vehicles, total CO₂ emission, fuel consumption and total energy consumed by fleet type. Scenario 2 assumed that 30% of 

the diesel and petrol vehicles become electric and 20% will run on hydrogen. 
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Appendix 4: Energy output and carbon intensity for the year 2018, for a scenario where 60% of the ICE are substituted with BEVs (scenario 1), 

and for a scenario where 30% are substituted with BEVs and 20% with FCEVs (scenario 2) 

 

 

 

 

 

 

 

 

 

 

2018 scenario 1 scenario 2

ICE/BEV/FCEV 0.4/0.6/0.0 0.5/0.3/0.2

carbon intensity carbon intensity carbon intensity

tonnes CO₂ tonnes CO₂ tonnes CO₂

low emission 1920 260643 621668

petrol/diesel/hybrid 11109217 4475034 5580732

total 11111137 4735678 6202399

Energy PJ Energy, PJ Energy, PJ

low emission 0.1 33 45

petrol/diesel/hybrid 170 68 85

total 170 101 130
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