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Comments

• The Model uses CCC’s data (Demonstration Scenario) to 
estimate total Vehicle-Kilometres Travelled (VKTs), split 
by Vehicle type.

• Population growth is the key driver of overall growth in 
VKTs.

• Over the last 20 years, VKT per capita for LPVs has been 
pretty steady at around 7,000 VKTs per capita, which 
we expect to continue.

• Mode shift away from vehicles to Public Transport or 
‘active’ travel is the other key driver. 

• We believe that mode shift will not be as significant as 
the CCC forecasts; we believe local governments and 
NZTA will struggle to invest sufficiently to re-engineer 
public transport, walking and cycling infrastructure. 
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2011 2016 2021 2025 2030 2035 2040

Household VKTs (mil)

Light Passenger 30,723 33,902 35,542 37,723 40,187 41,464 41,856 

Light Commercial 6,181   8,427   9,745   10,281 10,431 10,417 10,369 

Motorcycles 381       419       413       460       467       461       448       

Buses 230       274       334       417       523       607       684       

Population (mil) 4.39 4.69 5.07 5.29 5.54 5.72 5.88

VKTs per capita

Light Passenger 7,001   7,227   7,015   7,125   7,251   7,247   7,119   

Light Commercial 1,408   1,796   1,923   1,942   1,882   1,821   1,764   

Motorcycles 87         89         82         87         84         81         76         

Buses 53         58         66         79         94         106      116      

Mode share

LPVs % 94.5% 94.5% 94.0% 92.9% 90.7% 88.5% 86.4%

PT % 3.3% 3.3% 3.8% 4.4% 5.7% 6.7% 7.8%

Active % 2.2% 2.2% 2.2% 2.3% 2.7% 3.3% 5.8%

Source: CCC - Demonstration Path scenario, Casta l ia  Analys is



• Freight transport accounts for a material portion of total land diesel demand, estimated at around 55% to 60% (trucks and rail).

• The Model estimates the total Freight Task (‘Tonne Kilometres’) of Road and Rail transport using a relationship to GDP. 

• The ratio of TKM:GDP continues the recent minor decreasing trend in the first 5 years, then remains flat thereafter.

• The same modal shift to rail is applied in the Model as the CCC’s Demonstration Path, with Rail’s share of land freight increasing 
from 13% to around 22%.
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Bass Diffusion Model

• Popular approach in modelling technological adoption, used extensively in literature and product research.

• The Bass model assumes that potential buyers of an innovation can be divided into two groups:

1. Innovators: People who buy the product first and are influenced only by ‘external communication’ e.g. mass media or advertisement.

2. Imitators: Individuals who, in contrast, buy if others have already bought the product since they are influenced by word of mouth or 
so-called ‘internal communication’

• Castalia have implemented a ‘Modified Bass Diffusion Model’, using the below formula:
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• The Bass Diffusion Model estimates the proportion of 
vehicle inflows that will be EVs. 

• The other part of the puzzle is the total fleet size and 
how this changes over time.

Fleet size and composition

• The fleet is modelled using the formula (for each 
vehicle type and engine type):

Vehicle fleet closing stock = opening stock + inflows –
disposals

• Inflows are estimated based on the average of the 
last two years’ inflows, increasing at the rate of GDP 
growth. 

• Disposals are estimated using an annual disposal 
factor of 6%, applied to the cumulative inflows over 
the vehicle’s expected lifetime.
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• With the Transport Task estimated (kms per vehicle), and 
the allocation of these VKTs to vehicle types and engine 
types, the fuel demand is then calculated using the formula:

• The Fuel Consumption Factor declines over time as 
technology improves (refer chart opposite).
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LPVs (2035) Z CCC Z CCC

ICE 63.4% 57.8% 8,719        9,571        

EVs 36.6% 38.1% 11,491      13,964      

Average 9,733        11,243      

1. LPV Fleet Share 2. LPV VKTs/Vehicle

Truck fleet (2035) Z CCC Z CCC Z CCC

ICE 3.39            2.05            96.6% 85.4% 50,290       52,024       

EVs 0.12            0.86            3.4% 14.6% 54,892       156,344     

Total/Average 3.51            2.91            50,385       56,728       

1. Freight VKTs (bn km) 2. Truck Fleet Share 3. HT VKTs/Vehicle
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• The charts opposite use CCC’s forecast capital cost 
curve, adjusted per slide 11 (capital cost parity of 
new EVs expected to happen 2 years earlier).

• The charts exclude the impact of the feebate. 

• Our Model applies the feebate using the 
government’s stated fee / rebate amounts in early 
years, with the amounts adjusted over time to result 
in a revenue-neutral policy.
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