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NEV A neighbourhood electric vehicle is a three- or four-wheeled vehicle 
with low power.  This term is commonly used in the US but NEVs are 
typically known as quadricycles or quadrocycles in Europe.  The Renault 
Twizy is an example of an electric quadricycle. 

NRC US National Research Council 

OEM When referring to auto parts, an original equipment manufacturer is a 
parts or engine manufacturer involved in the final assembly of a vehicle. 

PEV A plug-in electric vehicle is any motor vehicle that can be recharged 
from an external source of electricity and the electricity stored in the 
rechargeable battery drives or contributes to drive the wheels.  PEV is a 
superset of electric vehicles that includes all-electric or battery electric 
vehicles (BEVs), plug-in hybrid vehicles (PHEVs), and electric vehicle 
conversions of hybrid electric vehicles and conventional internal 
combustion engine vehicles. 

PHEV A plug-in hybrid electric vehicle is a type of vehicle that is configured 
like a regular hybrid, but with a larger capacity battery pack that can be 
charged up by plugging in to a regular electricity supply. 

Range The distance you can travel on electric power before the battery 
requires a recharge 

REEV A range extended electric vehicle is a vehicle that uses an electric motor 
for propulsion but also has an internal combustion engine on board to 
provide power for a generator, which maintains a minimum charge level 
on the battery.  REEVs can be plugged in and charged up.  Unlike PHEVs, 
REEVs do not use the petrol/diesel engine to directly power the wheels.  
However, some reports include REEVs in the PHEVs category. 

TCO Total cost of ownership 
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Executive Summary 

Transportation accounts for about one fifth of global energy use and, according to the 
International Energy Agency (IEA), electric vehicles are seen as one of the most promising 
pathways to increase energy security, reduce carbon emissions, and improve air quality. 

There is a general expectation that the prices of electric vehicles will reduce and that global 
supply of electric vehicles will be sufficient to meet ambitious international targets. 

The objective of this project was to synthesise existing research on projections for electric 
vehicle supply, production, and price for the period 2015 to 2030 and to quantify the: 

 expected level of electric vehicle production in New Zealand's key supply markets

 potential supply of new electric vehicles into New Zealand

 expected change in the price of new electric vehicles (including electric vehicle
batteries) available to the New Zealand market.

The work included an international literature review as well as a survey of motor vehicle 
importers and key stakeholders to improve our understanding of the New Zealand context. 

Global trends 

The International Energy Agency estimates that there were 650,000 electric vehicles on the 
road in 2014, accounting for 0.08% of total passenger cars.  The Electric Vehicles Initiative 
(EVI)1 has a target of 20 million electric vehicles on the road by 2020. 

Sales of electric vehicles are increasing but the future is uncertain.  A recent report from the 
US National Research Council Committee on Overcoming Barriers to Deployment of Plug-in 
Electric Vehicles (PEVs) concludes that: 

The extent to which electric vehicles are adopted over time will depend on 
reductions in their production costs, on the policies that governments implement 
to promote PEV deployment, and on the extent to which vehicle manufacturers 
decide to price electric vehicles attractively (NRC, 2015). 

Barriers to uptake of electric vehicles are summarised in a report to the UK Committee on 
Climate Change (Element Energy, 2013) as follows: 

 Electric vehicles have a high price premium over non electric vehicles

 Supply of electric vehicles is limited in terms of vehicle segments and brands

 Availability and consumer concerns about access to charging infrastructure

 Consumer concerns about electric vehicles short range and long charging times

1
 An intergovernmental initiative working with the International Energy Agency (IEA), that includes 

representation from the following countries: Canada, China, Denmark, France, Germany, India, Italy, Japan, 
Netherlands, Norway, Portugal, South Africa, Spain, Sweden, UK, and the US. 
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 Consumer concerns about:

o reliability

o safety

o battery degradation

o resale values.

A recent OECD review has found that many different kinds of policies have been 
implemented around the world to promote the development and deployment of electric 
vehicles and overcome the barriers to their adoption (OECD, 2015).  Most of these policies 
have been fiscal in nature but market based, regulatory, informational, infrastructure 
creating, and innovation policy tools have also been used.  Governments have also played a 
convening and coordinating role, particularly relating to the roll out of infrastructure for 
battery-charging stations. 

New Zealand context 

New Zealand is a very small market on a global scale.  It currently has limited policies or 
incentives to encourage uptake of electric vehicles. 

Supply of electric vehicle models to New Zealand is currently limited.  As at November 
2014, the number of mass production highway-capable all-electric passenger cars and utility 
vans available globally was around 30 models, with most of these available in the United 
States and Western European countries.  However, fewer models are offered in Japan and 
there are only eight electric vehicle models currently available in New Zealand. 

To better understand the relevance of global projections to New Zealand we undertook a 
survey of electric vehicle importers and other stakeholders. 

Key findings 

Our overarching conclusion for production, supply and price of electric vehicles is that the 
electric vehicle market is evolving quickly and is subject to significant uncertainty.  The 
results and conclusions in this report will need to be regularly reviewed.  More importantly, 
policies to promote or encourage uptake of electric vehicles will need to be flexible and 
adaptive to change.  

The following sections summarise our key findings based on the results of our international 
literature review, as well as the results of the stakeholder survey. 

Key findings: electric vehicle production and supply 

Based on a review of international literature on electric vehicle demand and production we 
have concluded that, while there is considerable uncertainty in projected electric vehicle 
demand and production, it is reasonable to assume that growth in electric vehicle 
production capacity will be adequate to meet demand in New Zealand’s key supply markets 
of Japan and Europe. 
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Supply: passenger cars 

In general, the responses to the stakeholder survey suggest that supply of electric vehicles in 
New Zealand is limited (in terms of model variants) compared with international markets 
because there is limited demand. 

The general consensus is that demand in New Zealand will lag behind other countries 
because: 

 the price of electric vehicles is still too high without government support/subsidies/
penalties to encourage adoption and

 other countries have better charging infrastructure2.

We conclude that supply of electric vehicles in New Zealand will continue to be limited 
until costs reduce or policies are introduced to reduce cost or increase demand. 

However, motor vehicle importers consistently report that they could respond quickly to 
increased demand if sales of electric vehicles really take off. 

Uptake of neighbourhood electric vehicles in New Zealand is likely to be limited because 
these vehicles do not meet New Zealand frontal impact regulations.  However, it is 
reasonable to assume that supply of these vehicles is not constrained. 

Supply: light commercial vehicles 

Light commercial electric vans (less than 3.5 tonnes gross vehicle mass or GVM) are available 
in Europe and Japan but they are not currently available in New Zealand.  We conclude that 
supply of electric light commercial vehicles in New Zealand will be limited until costs 
reduce, or policies are introduced to reduce cost or increase demand.  However, it is 
reasonable to assume that these vehicles could become available here if and when this 
becomes a viable business proposition for vehicle importers. 

Based on the literature reviewed, we conclude that heavier light commercial electric vehicles 
(above 3.5 tonnes GVM) are likely to be slower to come to the market compared to 
equivalent internal combustion engine vehicles.  This is because the battery technology for 
heavier vehicles is relatively heavier and more expensive and requires more expensive 
charging solutions compared with lighter vehicles. 

Supply: heavy commercial vehicles 

Electric trucks are produced for niche markets and applications such as urban delivery and 
rubbish trucks.  However the battery technology is still relatively heavy and expensive.  
Suitable fast charging infrastructure is also required for these vehicles. Heavy commercial 
electric vehicles currently have limited application and we conclude that production of heavy 
commercial electric vehicles will be limited to a small niche market for the next decade. 

2
 However, we note that the uptake of plug-in hybrid electric vehicles is unlikely to be affected by availability of 

charging infrastructure. 
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Key findings: policy constraints 

In addition to price and charging infrastructure, some specific policy constraints have been 
identified through the stakeholder survey, these include: 

 Neighbourhood electric vehicles do not meet New Zealand frontal impact
regulations.

 Some models of neighbourhood electric vehicles are designed for a maximum speed
of only 45km/hour.

 Electric bus and truck technology is heavy and electric buses would be likely to
breach limits under the Vehicle Dimensions and Mass (VDAM) Rule.

 Electric heavy commercial vehicle adopters would be penalised with the existing
Road User Charges (RUC) regime.  Even a slight increase in weight reduces the
payload while also potentially moving the vehicle into another RUC cost category.

Key findings: electric vehicle price 

We reviewed international literature from a wide range of sources, including government 
agencies, motor vehicle manufacturers, independent committees, academic papers and 
media reports.  There is consensus from all sources that the price of electric vehicles will 
reduce over time so that they will become cost effective compared with conventional 
vehicles.  However it is difficult to predict how quickly this will happen. 

The results of the stakeholder survey are consistent with the findings of our international 
review.  In general, motor vehicle importers expect the price of electric vehicles in New 
Zealand to reduce over time, but they do not know how long this will take. 

Cost projections: passenger cars 

The difference in price between a conventional and an electric vehicle is primarily due to the 
high cost of batteries.  We reviewed and collated recent literature on battery cost and 
recommended high, medium and low projections based on the range of costs reported in 
literature.  We used this information to develop high, medium and low estimates of the 
likely reduction in manufacturing costs to 2030 for battery electric vehicles and a plug-in 
hybrid electric vehicle. 

The results of our analysis suggest that a typical electric vehicle3 costs around $11,500 more 
to manufacture in 2015 than an equivalent internal combustion engine vehicle4.  This 
difference is expected to drop to around $4,500 by 2030. 

3
 A battery electric vehicle with a 120km range such as the Nissan Leaf. 

4
 These projections are estimates of the incremental manufacturing cost of electric vehicles compared with an 

equivalent internal combustion engine vehicle manufactured to 2010 greenhouse gas and fuel efficiency 
standards.  The incremental cost may actually be less in future because the cost of manufacturing internal 
combustion engines is expected to increase.  We have not attempted to determine any price trajectory for 
conventional internal combustion engine vehicles.  However, the EPA estimates an average compliance cost of 
around US$1000 (NZ$1400) for the 2016 light duty fleet greenhouse gas emission and fuel economy standards 
(EPA, 2010) so this could be taken as an indicative cost increase for the average vehicle. 
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Price: passenger cars 

The literature that we reviewed provides projections of cost.  It is not possible to project 
price with any confidence because reductions in manufacturing costs may not necessarily 
translate directly into vehicle price.  Battery price is generally expected to be about 50% 
more than the manufacturing costs.  However, the price will be depend on the availability of 
unused battery production capacity, a manufacturer’s desire to be perceived as a technology 
leader and the willingness of the manufacturer to set a price that will gain market share 
(NRC, 2015). 

Price premium in New Zealand: passenger cars 

Our analysis suggests that the difference between prices of new vehicles (including electric 
vehicles) in New Zealand and in international markets is expected to be in the order of 
NZ$6,000 in 2015 dollar values5.  This estimate could be used to project future prices of 
vehicles that are not currently available in the New Zealand market. 

Cost projections: light commercial 

The extra cost of producing an electric light commercial vehicle up to approximately 2 
tonnes can be estimated using the same data as passenger cars.  An example is the Nissan 
eNV200 van, which is available in Japan and Europe.  The Nissan van has the same battery 
and motor specifications as a Nissan Leaf so it is reasonable to assume that the difference in 
manufacturing costs for a passenger car is directly applicable. 

Cost data for larger commercial vehicles are not available in the model that we have used to 
develop cost projections because the USEPA consider that electric vehicle technology is 
unlikely to be adopted for these vehicle classes.  Based on the literature reviewed, we 
conclude that large (over 3.5 tonne GVM) commercial vehicles are likely to show increased 
cost differential compared to equivalent internal combustion engine vehicles for some time. 

Cost projections: heavy commercial vehicles 

Urban delivery trucks are currently produced in small numbers for a niche market.  The 
literature predicts that the cost of the battery system relative to the total cost of truck will 
continue to be substantial over the next 15 years.  However, 

 considers that heavy commercial electric vehicles, in particular buses, 
could become cost effective based on total cost of ownership within the next few years. 

5
 Recent trends in the exchange rate between Australia and New Zealand may affect this result.  However, we 

have analysed the price differential over a single time period and a single assumed exchange rate.  We would 
need to undertake the analysis over a longer period to know if it was sensitive to exchange rate. 

Section 9(2)(ba)(i)
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1 Introduction 

According to the International Energy Agency (IEA), transportation accounts for about one-
fifth of global energy use.  Electric vehicles are seen as one of the most promising pathways 
to increase energy security, reduce carbon emissions, and improve air quality6. 

1.1 Objectives and scope 

The Ministry of Transport is modelling the expected uptake of electric vehicles7 in New 
Zealand for the period 2015 to 2030 and wants to establish a better understanding of supply 
side factors.  This includes the expected price of new8 electric vehicles, the level of global 
production, and the level of supply available to New Zealand. 

Consequently, the Ministry is seeking a report which synthesises existing research on 
projections for electric vehicle supply, production, and price for the period 2015 to 2030. 

The objective of this report is to quantify the: 

 expected level of electric vehicle production in New Zealand's key supply markets

 potential supply of new electric vehicles into New Zealand and

 expected change in the price of new electric vehicles (including electric vehicle
batteries) available to the New Zealand market.

The report has collated relevant information for the following vehicle classes: 

 Neighbourhood vehicles

 Conventional passenger vehicles

 Light commercial vehicles

 Heavy commercial vehicles.

1.2 Methodology 

The research comprised four parts: 

1. Conduct an international literature review

The objective of the literature review was to synthesise existing research on
international projections of electric vehicle production and price.

6
 IEA (2015), press release available at http://www.cleanenergyministerial.org/News/evi-releases-the-global-ev-

outlook-2015-27091 
7
 Electric vehicles, for the purposes of this project, include pure electric vehicles and plug-in hybrid electric 

vehicles. 
8
 This work is in parallel to research looking at the projected supply and price of used electric vehicles from Japan 

into the New Zealand market. 
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2. Review the New Zealand context

Key suppliers and stakeholders were surveyed to help establish the New Zealand
context and to determine whether international projections are applicable in New
Zealand.

3. Analysis

We have undertaken a primarily qualitative analysis of global production of electric
vehicles and potential supply to New Zealand based on the results of the literature
review and the stakeholder survey.  A high, medium and low scenario for expected
reduction in cost of batteries and electric vehicles has been developed based on the
information reviewed.

4. Reporting

In addition to this report there is an excel spreadsheet which includes cost
projection calculations.  A separate confidential report has also been prepared which
includes detailed responses from motor vehicle importers and other key
stakeholders.

1.3 Report layout 

This report is structured as follows: 

 Section 2 of summarises the results of our international literature review on
production and price of new electric vehicles.

 Section 3 provides New Zealand context, including some information on the electric
vehicle market in New Zealand.

 Section 4 summarises our analysis of electric vehicle production, supply and price.

 Section 5 provides key conclusions.
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Even with these advancements, significant and complex technological, financial, market and 
policy challenges remain (IEA, 2015). 

2.2.1 Vehicle CO2 emissions or fuel efficiency standards 

One of the key mechanisms overseas to reduce carbon dioxide (CO2) emissions from the 
vehicle fleet is through the introduction of new vehicle emission standards, which are 
becoming progressively more stringent.  Although emission standards are different around 
the world they are expected to converge towards 2025 as shown in Figure 2. 

Figure 2:  Global vehicle CO2 emissions performance and standards 

Source: (CE, 2015), Figure 1.1 

These legally binding standards generally require manufacturers to achieve an average CO2 
emission (directly related to fuel consumption for use of fossil fuels) standard across their 
fleet, which is expected to result in increased production and availability of electric vehicles.  
For example, in Europe most manufacturers have announced that they plan to release at 
least one electric version in each model series10.  However, the standards alone are not 
necessarily expected to result in widespread use of battery electric vehicles or plug-in hybrid 
electric vehicles (OECD, 2015). 

2.2.2 Barriers to uptake of electric vehicles 

Barriers to uptake of electric vehicles are summarised in a report to the UK Committee on 
Climate Change (Element Energy, 2013) as follows: 

 Electric vehicles have a high price premium over non electric vehicles

 Supply of electric vehicles is limited in terms of vehicle segments and brands

10

Section 9(2)(ba)(i)
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This is consistent with the findings from a recent report from the National Research Council 
Committee on Overcoming Barriers to Deployment of Plug-in Electric Vehicles (NRC, 2015), 
which concludes that: 

The extent to which electric vehicles are adopted over time will depend on 
reductions in their production costs, on the policies that governments implement 
to promote PEV deployment, and on the extent to which vehicle manufacturers 
decide to price electric vehicles attractively. 

Figure 3 illustrates a range of market scenarios and forecasts for market share of electric 
vehicles including two scenarios from a report to the European Climate Foundation (CE, 
2013).  The two scenarios shown are:  

Tech 2 scenario:  This scenario is based on the rate of deployment of advanced 
powertrain vehicles that is necessary to meet European CO2 emission reduction 
goals.  This scenario assumes market penetration of electric vehicles of 2.5% in 2020 
and 37% in 2030. 

Tech 3 scenario:  This scenario assumes a more rapid rate of introduction of electric 
vehicles, which could be possible with appropriate supporting measures.  The 
scenario assumes market penetration of electric vehicles of 9.5% in 2020 and 80% in 
2030. 

A follow-up report “Fuelling Britain’s Future” (CE, 2015) considers similar scenarios for 
transition to low carbon vehicles in Britain: 

Current Policies Initiative (CPI) scenario, which is based on the latest European 
Commission legislation to regulate new vehicle efficiency.  The CPI scenario assumes 
that no further policy targets are set after 2020. 

Tech 2 scenario:  Consistent with the European study (CE, 2013), this scenario 
assumes market penetration of electric vehicles of 2.5% in 2020 and 37% in 2030. 

Plug-in scenario: is a variant on the Tech 2 scenario where plug-in hybrid vehicles 
are taken up in place of fuel cell vehicles. 

Fuel cell scenario: another variant on the Tech 2 scenario in which fuel cells are 
taken up in place of plug-in hybrid vehicles. 

The projected sales mix under each scenario is illustrated in Figure 4.  The current policies 
initiative (CPI) scenario shows that, without government policy and interventions, electric 
vehicles would not be expected to achieve a significant market share. 

Overall, we conclude that the future market share of electric vehicles is highly uncertain 
and depends on reductions in battery cost, as well as the effectiveness of policies and 
interventions that are intended to address other barriers to uptake.  We consider that the 
best data are provided by the Ricardo AEA report (Ricardo AEA, 2013), which collates a range 
of mainstream estimates of predicted market share (shown in Table 2).  These estimates 
suggest that electric vehicles will represent between 20% and 50% of the light duty vehicle 
market globally by 2030. 
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Figure 3:  Predicted market shares for plug-in hybrid and electric vehicles combined 

Source: (CE, 2013) Figure 2.3 
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Figure 4:  Projected sales mix under each scenario from the "Fuelling Britain's Future 
Report" (CE, 2015) 

Source: (CE, 2015), Figure 2.2 

2.3.2 Constraints – light duty vehicle production 

The market share projections discussed in Section 2.3.1 are based on projected demand for 
electric vehicles.  An assessment to determine whether global electric vehicle production 
will keep up with projected demand was undertaken as part of a study commissioned by the 
UK Committee for Climate Change (Element Energy, 2013).  The study found that the sum of 
national targets for EV deployment is 18.4 million electric vehicles on the road in 2020 
globally as shown in Figure 5. 

Figure 5:  Targets for EV deployment by 2020 (millions, cumulative) 

Source (Element Energy, 2013), Figure 8 

To assess the feasibility of the global target for 2020, the authors compared this target with 
production capacity.  The authors estimated global capacity for 2015 based on a variety of 
sources including press releases, automotive news and personal communications.  The 
estimate for 2015 is illustrated in Figure 6. 
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Figure 6:  Global annual production capacity for 2015 

Source: (Element Energy, 2013), Figure 7 

The authors estimate that a 30% annual growth in production capacity would be required 
from 2015 to meet global targets for 2020, as shown in Figure 7. 

Figure 7:  Comparison of national deployment targets with cumulative production capacity 

Source: (Element Energy, 2013), Figure 9 

In considering whether production capacity can meet demand projections, the Element 
Energy report notes that: 

 A 30% growth rate would result in annual production capacity of 5.6 million electric
vehicles in 2020 which is less than 7% of the current total motor vehicle production.

 Manufacturers are cautious in their announced production and can be highly
responsive to demand.

 Where electric vehicle models are based on existing internal combustion models
(for example, the Renault Fluence), rapid scaling up is possible.

 Factories do not all run at full capacity.

 The battery supply chain has been responsive to electric vehicle demand and is not
limiting the short term production.
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The Element Energy report concludes that, while there is always uncertainty with any 
market projection, the required growth in production capacity is feasible. 

2.3.3 Production in New Zealand’s key supply markets 

Key supply markets for New Zealand are Asia (primarily Japan), Europe and Australia.  These 
markets accounted for 69%, 22% and 8% of new vehicle imports into New Zealand in 2013 
respectively12. 

Global projections of electric vehicle production (in particular projections from the IEA) 
include Japanese and European manufacturers.  These projections are directly applicable in 
New Zealand.  According to the IEA13, Japanese manufacturers (Nissan, Mitsubishi and 
Toyota) together account for 40% of global electric vehicle production projections for 2020.  
European manufacturers (Volkswagen, BMW and Renault) account for another 40%.  These 
manufacturers all supply vehicles to the New Zealand market. 

Based on the literature that we have reviewed, we consider that, while there is considerable 
uncertainty in projected electric vehicle demand and production, it is reasonable to 
assume that growth in electric vehicle production capacity will be adequate to meet 
demand in New Zealand’s key supply markets of Japan and Europe. 

2.3.4 Production of right hand drive electric vehicles 

Supply of vehicles to New Zealand could potentially be constrained because we drive on the 
left side of the road, and drive right-hand drive vehicles (although left-hand drive vehicles 
are legal). 

A real example of this constraint is the Holden Volt.  General Motors have recently 
announced that the next generation Volt will not be manufactured in the right-hand drive 
configuration so this will no longer be available in New Zealand and Australia14. 

However several major international markets drive on the left, including Japan, Australia, the 
United Kingdom, Southern Africa, India, and several countries in South-East Asia (e.g. 
Malaysia and Indonesia).  We note that: 

 In Japan there is a relatively limited choice of models and, similarly to New Zealand,
sales are dominated by the Nissan Leaf and the Mitsubishi Outlander (ITS, 2014).

 However, Japan is a significant market for electric vehicles.  In 2014, Japan
accounted for 16% of global electric vehicle stock (IEA, 2015), second only to the
United States with 39%.

 Japan has played a major role in development of electric vehicles and the Japanese
electric vehicle market is actively supported by incentive programmes.  The Japanese
Government target for electric vehicles in their fleet is 15% to 20% by 2020 and 20%
to 30% by 2030.

 In the United Kingdom, there are 29 different plug-in electric vehicle models
available15, which is similar to the number of models available in the United States
and European markets16.

12
 2013 New Zealand Vehicle Fleet Statistics, available from www.transport.govt.nz 

13
 http://www.iea.org/etp/tracking/electric-vehicles/ 

14
 http://www.caradvice.com.au/350518/the-holden-volt-is-dead/ 
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In our literature review, which includes a number of reports and projections from the United 
Kingdom, we have found no evidence that the availability of right hand drive electric 
vehicles from Japan or Europe is constrained. 

2.3.5 Neighbourhood vehicles production 

Neighbourhood electric vehicles (or quadricycles), 
such as the Renault Twizy, are ultra-compact vehicles 
which generally have a maximum speed of 
45km/hour and range of 100km. 

The literature that we have reviewed does not 
include separate forecasts for market share or 
production of neighbourhood vehicles.  
Neighbourhood vehicles are included in the light duty 
passenger vehicle statistics and forecasts discussed in 
the previous sections. 

2.3.6 Light commercial vehicles production 

Most of the literature that we have reviewed does not include separate forecasts for market 
share of light commercial vehicles. 

In the recent EPA analysis of light duty vehicle greenhouse gas emission standards, the costs 
of electric vehicles were not estimated for vehicles17 equivalent to light commercial vehicles 
above 2 tonnes because the agencies considered that EV technology would be unlikely to be 
adopted for these vehicle classes (EPA, NHTSA, 2012).  Costs for electric vehicles equivalent 
to light commercial vehicles up to about 2 tonnes gross vehicle mass (GVM)18 were included 
in the modelling. 

A review for the UK Committee for Climate Change (Element Energy, 2013) specifically 
considers vans.  The report found that, as of April 2013, there were nine electric van models 
available and eligible for a “plug-in van grant”.  The authors describe the electric van market 
in the UK as nascent.  However, the report includes model projections suggesting that the 
market share of electric and plug-in electric vans in the UK could be higher than the market 
share for electric passenger vehicles by 2030.  This applies to the panel van segment19 only.  
The report notes that other van segments may be slower to come to the market, and might 
show an increased cost differential to internal combustion engine (ICE) vehicles, particularly 
large panel vans and pickups which will also require more expensive charging solutions 
(typically 400V three-phase). 

The Nissan eNV200 van is an example of an electric light commercial vehicle currently in 
mass production. The eNV200 is a small 2.2 tonne GVM van with a 160km range. 

15
 http://www.nextgreencar.com/electric-cars/statistics/ 

16
 http://evobsession.com/ 

17
 Vehicles classed as large MPV or Truck in the USEPA vehicle classification system. 

18
 Classed as small MPV by the USEPA and includes small pickups and small SUVs with Curb Weight Range of 

3600-4200 lbs (approximately 2 metric tonnes).  Examples are given as Saturn Vue, Ford Escape, Honda CRV. 
19

 Less than 3.5 tonnes GVM. 

Source: renault.co.uk 
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2.4 Heavy commercial vehicles production 

A review of state of the art technologies (CE Delft, 2013) concludes that battery electric long 
haul trucks are not feasible in the foreseeable future because, even with significant 
improvements in energy density, batteries will be too heavy for long haul applications.  The 
report concludes that battery electric drive trains will not be used in long haul trucks unless 
alternative charging infrastructures, such as inductive charging or overhead catenary 
technology shown in Figure 8 (used by the Wellington trolley bus system), are widely 
developed and deployed.  These solutions are unlikely to be feasible in New Zealand (at least 
in the near future) due to the high infrastructure costs. 

Figure 8:  Hybrid electric truck under a catenary in a Siemens pilot project 

Source: (CE Delft, 2013), Figure 22. 

Battery electric trucks are feasible for city goods distribution because these vehicles travel 
limited distances and can be charged at a depot overnight. According to the CE Delft report, 
Smith trucks (see Figure 9) are the largest electric truck manufacturer in the world with 
around 1000 delivery trucks on the road worldwide. 

Figure 9:  Smith "Newton" electric truck 

Smith has recently announced that they 
are considering opening an assembly 
plant in Brisbane, Australia with a 
production capacity of up to 200 trucks 
per year20.  Smith produces 7.5 tonne, 
10 tonne and 12 tonne GVM trucks with 
a range of between 50 and 160km21. 

20
 http://www.couriermail.com.au/business/electric-trucks-set-to-power-up-in-brisbane-as-diesel-becomes-

costly/story-fnihsps3-1227310829608 
21

 Range depends on a number of factors including battery size (customisation is available), driving style, GVM 

and payload.  Details are available at www.smithelectric.com. 

Source: www.smithelectric.com 
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2.5 Global electric vehicle price projections 

2.5.1 Global cost trends 

The motor vehicle market is global in that there is widespread international trade in vehicles 
and models are available in many different countries. 

This means that the results of international research and projections for vehicle costs are 
applicable in New Zealand. 

In general, there is an expectation that the cost of electric vehicles will reduce over time.  
Vehicle capital cost projections from a recent study in the UK are illustrated in Figure 10.  As 
well as the expected reduction in electric vehicle costs, this illustrates that the cost of 
internal combustion engine vehicles is expected to increase due to increasingly stringent fuel 
efficiency requirements. 

Figure 10:  Additional capital cost of cars under a low carbon technology22 scenario 

Source: (CE, 2015), Figure 3.1 

The UK study (CE, 2015) shows that the total cost of ownership (TCO) of advanced power 
train vehicles are expected to converge with internal combustion engine vehicles over the 
next two decades.  Figure 11 shows the estimated TCO23 in the UK of various vehicle types 
including fuel and maintenance costs.  Total ownership costs will be different in New 
Zealand.  In particular, the cost of electricity is lower in New Zealand compared with the UK, 
so TCO for an electric vehicle may converge with TCO for an internal combustion engine 
vehicle earlier than expected in the UK. 

22
 These projected costs are based on a low carbon technology scenario where advanced power trains (plug-in 

hybrid electric vehicle, battery electric vehicle and fuel cell electric vehicles) account for 37% of sales and hybrid 
electric vehicles account for 42% of sales in 2030. 
23

 The estimated total cost of ownership (excluding insurance) for a new vehicle bought in each year, relative to 
the total cost of ownership of a 2010 internal combustion engine vehicle under 10% discount rates. 
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Figure 11:  Marginal car total cost of ownership in the UK (10% discount rate) 

Source: (CE, 2015), Figure 3.6 

2.5.2 Disruptive technology projections 

To develop cost projections we have adopted a similar method to the UK study described in 
the previous section.  This method quantifies the difference in manufacturing costs between 
an electric vehicle and an equivalent internal combustion engine vehicle, taking into 
consideration differences in costs of the battery, electric motor, inverter, wiring, 
transmission, etc.  The assumption is that the residual costs associated with manufacturing a 
vehicle (chassis, body, wheels, air conditioning, electronics, etc.) will be comparable for both 
types.  This means that over time (as the cost of producing batteries for electric vehicles 
reduces) the manufacturing costs of electric vehicles and internal combustion engine 
vehicles will converge. 

The results of these mainstream estimates differ relative to projections from Tony Seba 
shown in Figure 12 (Seba, 2014).  The assumptions behind his projections are not explicit, 
but he predicts that the cost of an electric vehicle will fall well below the average cost of 
low-end conventional vehicle excluding the cost of a motor and transmission24.  For the cost 
of an electric vehicle to fall significantly below the cost of a current internal combustion 
engine vehicle, the projections would need to assume a fundamental shift in vehicle 
specifications, or in the concept of vehicle ownership.  This type of “disruptive” shift is 
possible, but is difficult to quantify or predict with any confidence. 

To ensure we are not being unrealistically conservative, we have used battery cost 
projections from Tony Seba in our incremental cost projections as described in Section 4.2.  
Seba’s battery projection is consistent with the US Department of Energy’s projection (DOE, 
2014) to 2022.  Beyond 2022, Seba’s projection is based on consideration of trends in other 
“disruptive” technology.  The projection does not necessarily consider the potential limits of 
the technology. 

24
 For example, the EPA/NHTSA estimate the manufacturing cost of an internal combustion engine and associated 

transmission for a standard car as US$2,490. 
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Figure 12:  Electric vehicle cost projections from Tony Seba (Seba, 2014) 

2.5.3 Sources used for cost projections 

The electric vehicle market is global, so projections of cost are directly applicable in New 
Zealand.  To determine whether price projections could be made for each vehicle class, we 
reviewed some detailed models and projections.  These included:  

 A 2012 report to the UK committee on Climate Change (AEA, 2012)

 United States LAVE-Trans model and reports (NRC, 2013)

 Detailed modelling undertaken by the USEPA in support of light-duty vehicle
greenhouse gas emission standards (EPA, NHTSA, 2012).

Battery technology and costs have progressed since the development of these models, so we 
also considered the latest available information on battery prices.  Sources included: 

 The US Department of Energy EV Everywhere Progress Report 2014 (DOE, 2014)

 A peer reviewed journal article on rapidly falling costs of battery packs for electric
vehicles (Nykvist & Nilsson, 2015).

2.5.4 Cost projections for batteries 

The difference between the costs of producing electric vehicles and comparative 
conventional vehicles can be largely attributed to the high cost of high energy batteries 
(NRC, 2015). 

Battery costs are reviewed in the recent report from the US Committee on Overcoming 
Barriers to Deployment of Plug-in Electric Vehicles (NRC, 2015).  The Committee relied on 
detailed analysis undertaken by the USEPA (EPA, NHTSA, 2012) as well as on presentations 
from vehicle manufacturers, suppliers, and market analysts. 
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Figure 13:  Range of costs for Li-ion battery packs in battery electric vehicles.  Data are 
from multiple sources. 

Source: (Nykvist & Nilsson, 2015), Figure 1 

In response to the Nykvist & Nilsson paper, Luis Munuera (an energy analyst for the IEA) and 
Pierpaolo Cazzola (a transport policy analyst also for the IES) caution in an e-mail to MIT 
Technology Review that the cost reductions implied in the new analysis “should be taken 
with care” since battery costs taken from disparate sources are often not directly 
comparable.  Further, they point out the degree to which cost decline trends for energy 
technologies can be extrapolated into the future is unclear.  Still, they admit, “we have seen 
events moving quicker than expected in lithium-ion battery technology.” 26 

Reducing battery costs depend on technological advances and economies of scale.  These 
variables cannot be predicted with any certainty so we have used the range of projections 
discussed in this section to develop cost projections for electric vehicles.  High, medium and 
low estimates of future battery costs are collated in Section 4.2.1 of this report. 

2.5.5 Neighbourhood vehicles 

The literature that we reviewed did not include specific price projections for neighbourhood 
vehicles (quadricycles).  However, the future cost of these vehicles could be estimated based 
on battery cost projections provided in Section 4.2.1 of this report.  The batteries in these 
vehicles are relatively small27, so reductions in battery manufacturing costs will have a 
relatively small effect on future costs.  

 the price of neighbourhood vehicles is “pretty flat” because 
the units are bespoke and engineered for the purpose. 

26
 MIT Technology Review April 2015 

27
 For example, the Renault Twizy battery is 6.1kWh, compared to the Nissan Leaf battery which is 24kWh. 
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4. Analysis

4.1 Production and supply projections 

Our review has found that projections for the future market share of electric vehicles are 
highly uncertain and depend on the success of policies that are intended to overcome 
barriers to uptake as well as reductions in the total cost of ownership of electric vehicles.  
Cost reductions in turn depend on factors including reductions in battery cost, international 
government policies and fuel prices. 

This conclusion has been confirmed by Michael Walsh (International Council on Clean 
Transportation - ICCT) who states, with respect to electric vehicle market projections: 

I think the situation is very uncertain in the next decade with the global oil price 
being just one major variable33 

4.1.1 Neighbourhood electric vehicles (Quadricycles) 

Production 

Neighbourhood vehicles are included in the overall projections of production of light duty 
passenger vehicles discussed in the next section.  The literature that we reviewed did not 
include separate projections for these vehicles. 

Supply 

 provides excellent information about 
the status of neighbourhood vehicles in New Zealand.  

 has identified a number of constraints to 
supply.  However, these constraints are primarily due to low volumes, and issues with New 
Zealand regulations and policy (as opposed to limited supply).  Specific issues include: 

 Quadricyles do not meet New Zealand frontal impact regulations.

 Quadricycles need exemptions from NZTA under the current Vehicle Classifications
process.

 In some parts of Europe, quadricycles are speed limited to 45km/hour.

, there is potential for these vehicles to be manufactured locally if 
there was adequate demand. 

4.1.2 Passenger cars 

Production 

Table 7 shows the range of mainstream estimates of electric vehicle production collated in a 
review of global and European projections (Ricardo AEA, 2013) as discussed in Section 2.2.1. 

33
 Personal communication, 23 April 2015. 
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limited demand.  The general consensus is that demand in New Zealand will lag behind other 
countries because: 

 the price of electric vehicles is still too high without government support/subsidies/
penalties to encourage adoption and

 other countries have better charging infrastructure34.

According to Nissan Australia CEO, Richard Emery, the situation is similar in Australia where 
sales of the Nissan Leaf, the world’s best-selling electric car, have been relatively slow.  He 
states that: 

The two barriers to its local acceptance are the same two it has faced everywhere else 
in the world, and they aren't marketing or so-called 'range anxiety'.  They are the lack of 
publicly available battery recharging infrastructure and the absence of government-
driven incentives for consumers to buy a zero-emissions car.  These two facilities are 
behind the success of electric vehicles in Europe, the USA and Japan and we need them 
here35. 

In New Zealand and Australia, pricing of the Nissan Leaf has recently fallen significantly to 
$39,990.  Richard Emery has stated that this price is “not economical for us long-term.”36 

Overall, we conclude that supply of electric vehicles in New Zealand will continue to be 
limited until costs reduce, or policies are introduced to reduce cost or increase demand. 

Although supply is currently limited in New Zealand, motor vehicle importers consistently 
report that they could respond quickly to increased demand if sales of electric vehicles 
really take off.  To some extent this is a chicken and egg problem.  Consumers are unlikely to 
adopt electric vehicles widely until there is supply of vehicles across brands and vehicle 
types.  However, New Zealand vehicle importers need to have a viable business case to 
bring new models into the country. 

In addition to price and charging infrastructure, some additional potential constraints to 
supply were identified in the stakeholder survey: 

  a number of New Zealand vehicle importers report to an 
Australian head office and these companies are unlikely to import EVs before 
Australia. 

 Servicing support may be limited, especially for European vehicles which don’t have
a comprehensive servicing network across New Zealand.

4.1.3 Light duty commercial vehicles 

Production 

Small vans (less than 3.5 tonnes GVM) are currently available in Japan and Europe.  It is likely 
that the market share of these light commercial vehicles will lag behind the market share of 

34
 However, we note that the uptake of plug-in hybrid electric vehicles is unlikely to be affected by availability of 

charging infrastructure. 
35

 http://www.motoring.com.au/news/2015/nissan/leaf/nissan-ceo-comes-out-swinging-50555 
36

 http://www.caradvice.com.au/296549/nissan-leaf-a-loss-maker-in-australia-but-brand-remains-committed-to-
electric-hatch/  
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light duty passenger cars on a global scale.  However, it is not possible to predict the extent 
of this lag with any confidence. 

Heavier commercial vehicles may be slower to come to the market, and may show increased 
cost differential compared to equivalent internal combustion engine vehicles. 

Supply 

Light commercial electric vehicles are not currently available in New Zealand.  Nissan are 
using the e-NV200 electric vans on a trial basis with some Australian companies.  However, 
the van is unlikely to be launched in Australia in the near future.  The CEO of Nissan Australia 
has stated that electric car sales in Australia are not economic, and with respect to the e-
NV200 van states that “I wouldn’t be rushing to launch another electric car”.  He cites the 
extremely cost-sensitive nature of the commercial van segment as yet another hurdle for a 
battery-powered van.37  

Overall, we conclude that supply of electric light commercial vehicles in New Zealand will 
be limited until costs reduce, or policies are introduced to reduce cost or increase demand. 
However, light commercial vans are in production and it reasonable to assume that these 
could become available here, if and when this becomes a viable business proposition. 

4.1.4 Heavy commercial vehicles 

Production 

Overall, we consider that production will be limited and electric trucks and buses will remain 
as a small niche market for the next decade. 

Supply 

Comprehensive responses to the stakeholder survey were received from 

 there is potential for heavy electric vehicles to be manufactured 
locally.  However, responses to the survey identify a number of technical and policy issues 
that will need to be resolved before supply of electric buses or heavy commercial vehicles 
becomes commercially viable in New Zealand.  These include: 

 Lack of emissions compliance requirements or monetary incentives for change.

 Bus services are ultimately paid for by central and local government via competitive
tender processes.  Operators will only be able to adopt expensive technology if
government is willing to pay the cost.

 Electric commercial vehicle adopters are currently penalised with the existing Road
User Charges (RUC) regime.  Even a slight increase in weight reduces the payload
while also potentially moving the vehicle into another RUC cost category.

 Electric buses are expensive, not only for the batteries but for the charging
infrastructure.  Costs may also be affected by higher ongoing maintenance costs and
lower resale values.

 There is a lack of fast charging infrastructure suitable for heavy vehicles.

37
 http://www.caradvice.com.au/296549/nissan-leaf-a-loss-maker-in-australia-but-brand-remains-committed-to-

electric-hatch/ 
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4.2.4 Price premium in New Zealand 

The stakeholder survey provided no quantitative data on how price is set in New Zealand. 

Our analysis suggests that the difference between prices of EVs in New Zealand international 
markets is expected to be in the order of NZ$6,000 in 2015 dollar values.  This estimate 
could be used to project future prices of vehicles that are not currently available in the New 
Zealand market. 

4.2.5 Battery leasing 

In overseas markets, electric vehicles are increasingly being offered with an option to lease 
the battery based on a monthly fee.  This reduces up-front costs for consumers and ensures 
that batteries are recycled at the end of their useful life.  For example, the Renault Twizy 
retails in the UK from £6,895 (NZ$14,650) excluding the battery, which is leased for between 
£45 (NZ$95) and £67 (NZ$142) per month depending on contract term and mileage. 
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5. Conclusions

There is consensus in the international literature and amongst key stakeholders in New 
Zealand that, over time, the cost of electric vehicles will become competitive with the cost of 
conventional vehicles and that they will become more widely available across more models. 

However, there is significant uncertainty about how quickly this will happen. 

Our overarching conclusion for production, supply and price of electric vehicles is that the 
electric vehicle market is evolving quickly and is subject to significant uncertainty.  The 
results and conclusions in this report will need to be regularly reviewed.  More importantly, 
policies to promote or encourage uptake of electric vehicles will need to be flexible and 
adaptive to change. 

Key conclusions for each vehicle category are summarised in the following sections. 

Production and supply: light duty vehicles 

Based on a review of international literature on electric vehicle demand and production we 
have concluded that, while there is considerable uncertainty in projected electric vehicle 
demand and production, it is reasonable to assume that growth in electric vehicle 
production capacity will be adequate to meet demand in New Zealand’s key supply markets 
of Japan and Europe. 

Supply: passenger cars

Supply of electric vehicle models to New Zealand is currently limited.  There are eight 
electric vehicle models available here compared with 29 in the United Kingdom and 30 in the 
United States.  Light commercial electric vehicles are not currently available in New Zealand. 

In general, the responses to the stakeholder survey suggest that supply of electric vehicles in 
New Zealand is limited compared with international markets because there is limited 
demand.  The general consensus is that demand in New Zealand will lag behind other 
countries because: 

 the price of electric vehicles is still too high without government support/subsidies/
penalties to encourage adoption and

 other countries have better charging infrastructure44.

We conclude that supply of electric vehicles in New Zealand will continue to be limited 
until costs reduce, or policies are introduced to reduce cost or increase demand. 

However, motor vehicle importers consistently report that they could respond quickly to 
increased demand if sales of electric vehicles really take off. 

44
 However, we note that the uptake of plug-in hybrid electric vehicles is unlikely to be affected by availability of 

charging infrastructure. 
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Supply: light commercial vehicles 

Light commercial electric vans (less than 3.5 tonnes GVM) are available in Europe and Japan 
but they are not currently available in New Zealand.  We conclude that supply of electric 
light commercial vehicle models in New Zealand will be limited until costs reduce, or 
policies are introduced to reduce cost or increase demand.  However, it is reasonable to 
assume that these vehicles could become available here, if and when this becomes a viable 
business proposition for vehicle importers. 

Heavier light commercial electric vehicles (above 3.5 tonnes GVM) may be slower to come to 
the market compared to equivalent internal combustion engine vehicles.   This is because 
the battery technology for heavier vehicles is relatively heavier and more expensive and 
requires more expensive charging solutions compared with lighter vehicles. 

Supply: heavy commercial vehicles 

Electric trucks are produced for niche markets and applications such as urban delivery and 
rubbish trucks.  However the battery technology is still relatively heavy and expensive.  
Suitable fast charging infrastructure is also required for these vehicles. 

Heavy commercial electric vehicles currently have limited application and we conclude that 
production of heavy commercial electric vehicles will be limited to a small niche market for 
the next decade. 

Policy constraints 

In addition to price and charging infrastructure, some specific policy constraints have been 
identified through the stakeholder survey, these include: 

 Neighbourhood electric vehicles do not meet New Zealand frontal impact
regulations.

 Some models of neighbourhood electric vehicles are designed for a maximum speed
for 45km/hour.

 Electric bus and truck technology is heavy and electric buses would be likely to
breach limits under the Vehicle Dimensions and Mass (VDAM) Rule.

 Electric heavy commercial vehicle adopters would be penalised with the existing
Road User Charges (RUC) regime.  Even a slight increase in weight reduces the
payload while also potentially moving the vehicle into another RUC cost category.

Cost projections 

Cost projections: neighbourhood vehicles 

The literature that we reviewed did not include specific price projections for neighbourhood 
vehicles.  However, the future cost of these vehicles could be estimated based on battery 
cost projections provided in Section 4.2.1 of this report. 
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Cost projections: light commercial vehicles 

The extra cost of producing an electric light commercial vehicle up to approximately 2 
tonnes can be estimated using the same data as passenger cars.  An example is the Nissan 
eNV200 van, which is available in Japan and Europe.  The Nissan van has the same battery 
and motor specifications as a Nissan Leaf so it is reasonable to assume that the difference in 
manufacturing costs for a passenger car is directly applicable. 

Cost data for larger commercial vehicles is not available in the model that we have used to 
develop cost projections because the USEPA consider that electric vehicle technology is 
unlikely to be adopted for these vehicle classes. Based on the literature reviewed we 
conclude that large (over 3.5 tonne GVM) commercial vehicles are likely to show increased 
cost differential compared to equivalent internal combustion engine vehicles for some time. 

Cost projections: heavy commercial vehicles 

Urban delivery trucks are currently produced in small numbers for a niche market.  Cost 
projections in the literature suggest that the cost of the battery system relative to the total 
cost of truck will continue to be substantial out to 2030.  However, 

 suggests that heavy electric vehicles, in particular buses, could become 
cost effective based on total costs of ownership within the next few years. 

Section 9(2)(ba)(i)
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Appendix 1: List of Respondents to the 
Stakeholder Survey 

The following stakeholders responded to the survey on trends in the price and supply of new 
electric vehicles in New Zealand. 

Sector Covered Stakeholder 

General 

Motorcycles/Scooters 

Neighbourhood Vehicles 

Passenger Cars 

Heavy Vehicles 

e.g. buses and trucks 
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