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From: Sean Squires 
Sent: Wednesday, 24 July 2019 7:01 AM
To: Hon Julie Anne Genter <JulieAnne.Genter@parliament.govt.nz>
Subject: Electric vehicles in New Zealand
Dear Minister,
It is great to see progress on access to electric vehicles for New Zealanders. I note recent
incentives to own one, yesterday's news on the difficulties of extinguishing battery fires
and also the EECA's report on increasing energy efficiency technology and devices to
minimise the increase of renewable energy generation.
I wrote a thesis for my MBA with the University of Waikato in 2018 "Electric Vehicle
Uptake in New Zealand and Automotive Industry Perspectives" which agreed with your
decision that financial incentive is the best way to increase EV uptake. It also
acknowledged the risk of battery fires due to thermal runaway.
My report noted examples of EV uptake from more mature markets and I wanted to pass
on a couple of my observations as EV uptake increases.
I was involved in developing the Automotive Engineering EV qualifications in the early
stages and while they could prepare New Zealand's Automotive Repair Industry for EVs in
the workplace, at the time of writing, the Automotive Repair Industry itself was not
particularly concerned about EV safety, servicing or repair training (due to EVs providing
such a small percentage of their revenue). My concern is that the uptake in training may
not mirror the uptake of EVs, increasing the risk of electrocution and fire.
Electrocution and fire risk are equally important for first responders, as the RNZ news
report on battery fires suggests.
Of particular interest to me was the Norwegian governments EV scheme and the
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Executive Summary 
 
Climate change has driven Greenhouse Gas (GHG) emission reduction strategies in 


developed and developing countries around the globe. Many countries have taken a 


responsible approach to global sustainability with the main responses being to reduce 


burning fossil fuels by increasing renewable electricity generation and by adopting Electric 


Vehicles (EV).  


 


EVs provide countries with an opportunity to significantly reduce global greenhouse gas 


emissions in the face of climate change. The transport sector contributes around 23% of 


global carbon dioxide emissions and New Zealand’s transport sector is responsible for 


20% of the country’s total GHG emissions.  


 


In 2013 there were fewer than half a million EVs globally, by 2016 there were over 2 


million with the US, China and Japan the largest three EV markets. In 2016 China had 


overtaken the US and by 2017 43% of all EVs were made in China.  


 


Norway has the highest EV percentage per capita and plans for 10% of its vehicle fleet to 


be EVs by 2020. By comparison, New Zealand currently has 0.27% EVs and by doubling 


the number annually until 2021 predicts to reach 2.06% or 64,000 EVs.  


 


There are new risks associated with EVs which are different from those found in the 


internal combustion engine (ICE) vehicle fleet. The risk of electrocution is new and the 


type of fire which might occur is different in an EV. Lithium-ion batteries that overheat can 


catch fire causing thermal runaway. These risks require personnel working with EVs to 


have new knowledge and skills to minimise risk. 


 


Three arising questions drove the literature review and research in this paper. 


 


1. Is New Zealand ’s automotive industry prepared for increased EV uptake? 


2. Will the New Zealand Government’s current EV subsidy package ensure successful EV 


uptake? 


3. Is the Tertiary Education sector able to adapt its funding models for EV training? 


 


The findings in this paper suggest a review of the incentives to own an EV, a review of 


vocational training funding models and improved availability of information on the benefits 


of EVs are key factors for significantly increasing EV uptake in New Zealand. 
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Glossary of Terms  


 
AC: Alternating Current 


ARRO: Australasian Road Rescue Organisation 


BEV: Battery Electric Vehicle 


CAA: US Federal Clean Air Act 


CO2: Carbon Dioxide 


DC: Direct Current 


EPA: US Environmental Protection Agency 


EV:  Electric Vehicle 


FCV: Fuel Cell Vehicle 


GHG: Greenhouse Gasses 


HV: High Voltage 


ICCT: The International Council on Clean Transportation 


ICE: Internal Combustion Engine 


IEA: International Energy Agency 


MBA: Masters in Business Administration 


MTA: Motor Trade Association 


Mt CO2-e: Metric Tons of Carbon Dioxide Equivalent (allowing other GHGs to be 


included)  


NEV: New Energy Vehicle (includes hybrid, EV, Fuel cell & solar) 


NPV: Net Present Value 


OEM: Original Equipment Manufacturer 


PHEV: Plug-in Hybrid Electric Vehicle 


R&D: Research and Development 


RUC: Road User Charges 


SOH: State of Health 


SUV: Sports Utility Vehicle 


Ute: Utility Vehicle with a Deck 


ZEV: Zero-emission Vehicles 
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1. Introduction 


 
The main global greenhouse gas (GHG) emission from transport is carbon dioxide (CO2) 


which makes up 23% of global CO2 emissions. Estimates suggest that a global EV fleet 


would reduce carbon emissions by 40% over a high-efficiency ICE vehicle fleet and 70% 


over the current fleet by 2050 (Barton & Schütte, 2017). As these authors note, increasing 


the number of EVs will provide significant health benefits but they will be far more 


significant once the power required to manufacture and charge them is generated from 


renewable resources.  


 


In the context of global (GHG) emissions, New Zealand produces 75.1 Mt C02-e, or 


0.17% of the world’s total contribution (World Resources Institute, 2017). Figure 1 shows 


that the global contribution of the eight top producers is 65% of all GHG produced 


(Statistics New Zealand, 2017a). New Zealand has a desire to increase EVs in an effort to 


reduce its GHG emissions which is important to both its ‘clean green’ image and its 


sustainability.   


  
Figure 1: World Resources Institute, top eight countries in global GHG emissions  
 


  
Source: Statistics New Zealand 
 
 
New Zealand is a party to the United Nations Framework Convention on Climate Change 


(UNFCCC). This international treaty was founded in 1992 with 185 member countries. 


Underneath this treaty sit a series of legally binding agreements aimed at mitigating 


Climate Change, such as the Kyoto Protocol, the Doha Amendment and the Paris 


Agreement. 
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New Zealand first engaged in emissions reduction activity when it ratified its commitment 


to the Kyoto Protocol in 2002. It has since met its first commitment to reducing 


greenhouse gas emissions to 1990 levels.  


 
In 1990 New Zealand’s emissions were the (Mt C02-e) equivalent of 59.1 million tonnes of 


carbon dioxide however by 2009 they had continued to increase, up by 11.5 Mt C02-e or 


19.4% to 70.6 Mt C02-e (Ministry for the Environment, 2017a). The GHG emissions 


produced by New Zealand are still increasing, so in November 2015, recommitting to 


ongoing reduction measures for the period from 2013 to 2020 New Zealand agreed to the 


Doha Amendment.  


 


In December 2015 The Paris Agreement was established which legally binds all countries 


equally to take action against climate change and begins in 2020 (Ministry for the 


Environment, 2017b). New Zealand has committed to the Paris Agreement which means 


additional measures to reduce GHG emissions must be taken. 


 


Reducing GHG emissions can be achieved by reducing the reliance on burning fossil 


fuels. Two obvious methods of decreasing GHG emissions are through renewable 


electricity generation and introducing EVs into the transport fleet. In 2016, the National 


Government’s Transport Minister Simon Bridges presented a paper to cabinet outlining 


the GHG reduction benefits to New Zealand of increasing its EV fleet from around two 


thousand to 64,000 between 2017 and 2021 (Bridges, 2016).  


 


New Zealand will benefit from increased numbers of EVs on our roads because more 


than 80% of the electricity used is generated from renewable sources. The Ministry of 


Transport states that the existing electricity supply can cope with any level of increase in 


EV numbers, even if the entire fleet became electrified (Ministry of Transport, 2017a). 


Figure 2 shows the emissions benefits from an EV when compared to an ICE vehicle.  


 
Figure 2: MOT 2017 New Zealand EV C02 emissions reduction table 
 


 
Source: Ministry of Transport 
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New Zealand is well suited to increased EV uptake, as research shows that with a 


population in 2017 of 4,474,549 (July 2016 est.), 86.3% were urbanised (Index Mundi, 


2017). Figure 3 shows that 90% of daily travel by car in New Zealand is less than 90km 


and the average daily commute is 29km. New Zealand’s population dispersion also 


means that 85% of homes have off street parking which increases the ability to charge 


vehicles at home overnight (Ministry of Transport, 2017a). 


 
Figure 3: MOT 2017 New Zealand driving and EV charging ranges 
 


 
Source: Ministry of Transport 
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Figure 4 shows that the median driving range between charging stops for EVs has 


increased by 56% from 117 km (73 miles) to 183km (114 miles) in the last six years (Fred 


Lambert, 2017). Even with shorter range EVs dominating New Zealand's current EV 


market, the data presented for EVs in New Zealand suggests that 90% of the population 


could complete daily travel in an EV.  


 


Figure 4: Electrek, EV median and spectrum of battery range between charging 
 


 
Source: Electrek 
 
New Zealand is emerging into the EV market, however, at the time of this study, 


comprehensive information advocating the benefits of early EV adoption was not easily 


accessible and therefore does little to assist in driving uptake past the pilot stage. 


 


This paper includes the perspectives of New Zealand’s automotive industry in a 


transformational transport era. It is expected EV uptake, like that of other countries, will 


remain a single figure percentage of the passenger vehicle fleet for up to two decades. 


However, EV numbers will increase and the automotive industry is one of the most 


directly affected industries in an emerging EV market. 


 


The literature review investigates the new risks EVs bring, followed by a review of the 


global EV market, the advantages and disadvantages of EVs and trends in selected 


countries with mature EV markets. Next, a research methodology chapter discusses the 


survey, a primary research tool that was developed for gathering quantitative data, and 


the survey participants who contributed to this inquiry. Research analysis and the 


literature review inform conclusions leading to recommendations are made for the three 


sectors the paper investigates.  During the research, areas that were identified as 


requiring attention are listed as topics for further work and study.   
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2. Literature Review 


 
The literature review investigated the global EV market, including a selection of mature 


EV markets and the current New Zealand EV market to identify what lies ahead for New 


Zealand as its EV market emerges.  


 


2.1 Risks 
 


2.1.1 Fire  
 
The most popular EV battery is the lithium-ion type which has the best energy density 


available. Not widely publicised, however, is the possibility of fire and explosion accidents 


due to thermal runaway (Wang et al., 2017). Many incidents of fire or explosion can be 


attributed to overheating, which can be caused by electric short circuit (vehicle accident 


impact or battery service and repair mishandling), overcharging (battery management 


system fault), rapid discharge (battery management system fault), and manufacturer 


defect (vehicle accident impact or battery service and repair mishandling). 


 


Thermal runaway can occur once the battery surface temperature reaches 127 degrees 


Celsius, at which time it releases combustible gas. Ignition follows and is normally 


followed by a jet stage, stable combustion and subsequent jet stages and a final stable 


combustion stage before the fire finally extinguishes. The maximum heat release rate 


reaches over 60kw and when the battery is located within a vehicle which contains other 


flammable material, the fire will spread. 


 


Fire-fighter training in the US occurs in theory and practice, fire-fighters learn how a 


lithium-ion EV battery works and then they extinguish one that catches fire (Robert 


Rileage, 2017). The recommendation for extinguishing an EV fire is to apply copious 


amounts of water. Copious is described in a measure of time and during training, fire-


fighters had to replace their oxygen tanks while extinguishing one battery fire. Tesla 


suggests continuing to hose the battery for 30 minutes after the fire is out and in one case 


a battery reignited 22 hours after it was thought to be extinguished. What is clear with EVs 


is that there are new risks associated with Lithium-ion batteries when exposed to heat or 


physical damage which to date have mostly occurred in motor vehicle accidents.  


 


The risk of fire is more of a concern for the first response industry, however, the 


breakdown and recovery sectors of the automotive industry are also at risk as they attend 


EV accidents for vehicle recovery.  
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2.1.2 Electrocution 
 
Direct current (DC) voltage is used in automotive applications and is more deadly than 


Alternating current (AC) voltage. Most EVs work in the hundreds of volts range but as low 


as a 55 volt DC shock can be fatal (Jeffrey Feldman, 2016). In an EV accident, there is a 


risk of exposure to high voltage and confirmation of whether the vehicle may have 


become electrified may be guaranteed by visual inspection.  


 


Manufacturers and some governments are working to increase safety and make 


information available for at-risk personnel by developing emergency response guides 


(ERG) (Robert Rileage, 2017). However as was seen in a 2016 EV accident near 


Amsterdam, first response staff were not prepared to cut a victim free from a Tesla 


because of their fear of electrocution (Forbes, 2016).  


 


US data on electrocution in the workplace states that around 5% of deaths were in the 


“Trade, transportation and utilities” sector but nowhere did it identify the automotive trade 


or whether any deaths were caused by EVs (Electrical Safety Foundation International, 


2015).  


 


There is very little literature readily available on the dangers of electrocution from EVs but 


that does not mean the risk does not exist. A recent article on the Formula E series 


highlights the risk as it describes the role of the hook-man “The sudden application of DC 


current causes your muscles to lock, making it impossible for you to let go of the very 


thing that is trying to fry you. And this is where the hook-man comes in” (Richard Porter, 


2017). The hook-man literally watches over the pit crew with an insulated pole, similar to a 


shepherds crook poised to rip any pit crew member free from the vehicle without risking 


his own electrocution.  


 


Like the Formula E motor racing series, staff working in the automotive and first response 


industries are at risk of electrocution from EVs as they attend breakdowns and accidents 


and also in the automotive industry while carrying out inspection, service and repair work. 


In Europe and the US manufacturers’ technical data must be made available for repairers 


however historically that has not been the case in Australasia (Australian Automotive 


Aftermarket Association, 2017). 


 


There is no requirement in New Zealand for an automotive repair business to employ 


qualified staff, whether in automotive engineering or EV high voltage. Neither is there any 


requirement for them or the business to register as EV high voltage qualified, in fact, a 
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New Zealand EV qualification does not exist yet and all training remains voluntary. While 


there are associations, such as the Motor Trade Association (MTA), that set high 


standards and require there to be qualified staff in every member business, there is no 


New Zealand legislation that guarantees any other repair business is at that standard 


(Motor Trade Association, 2018). 


 
 


2.2 The EV Market 


 
The market for EVs is driven by the global desire to combat climate change. Vehicle 


manufacturers have responded to ongoing emissions reduction pressure from 


governments for decades, which has driven continuous technological advances. 


Advances to the ICE, and its pre and post-combustion engine management systems have 


dominated until the recent move away from ICE technology toward EVs.  


 


This section highlights a selection of mature EV markets, China, the US and Norway. It 


shows how they emerged and compares them to New Zealand’s current EV market.  


Figure 5 shows that China, the USA and Japan have the most EVs in their fleets, 


however, China’s EV growth is very diverse and includes 230 million two-wheelers 


(Barton & Schütte, 2017), low-speed electric vehicles and three hundred thousand electric 


busses (International Energy Agency, 2017). This growth has placed China atop the USA 


as of 2016 and figure 5 shows that global EV growth has increased from around 0.75 


million EVs in 2014 to two million in 2016.  


 
Figure 5: Evolution of global EV stock 2010 - 2016 
 


 
Source: IEA  
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2.2.1 China 
 
In 2016 Chinese OEM’s manufactured 43% of the world’s EVs, up from 40% in 2015 and 


they now have the largest EV fleet, having overtaken the USA (McKinsey&Company, 


2017). Figure 6 shows analysis of both the supply and demand sides of the EV market, 


and of fifteen countries surveyed China outperformed all on both sides. The supply-side 


analyses the industry position including OEM's, suppliers and parts manufacture while the 


demand side analyses EV market share including incentives, the infrastructure already in 


existence and the number of EV models being offered. 


 


Figure 6: Electric Vehicle Index (EVI) score overall, for selected countries 
 


 
    Source: McKinsey & Company 


 
 
The Chinese government has prioritised EV uptake support with favourable conditions for 


investors which means China is not only leading EV manufacture but is also now 


supplying around 25% of the world’s lithium-ion battery cells. The total of the Chinese 


government’s subsidies for EVs is 23% of the comparable ICE vehicle purchase price 


(ICCT, 2017). 
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2.2.2 USA 
 
US EV sales have grown 32% on average between 2012 and 2016 and 45% in June 


2017 (Forbes, 2017). Reasons cited for this are improved technology, decreasing costs of 


EVs (battery costs dropping rapidly), low operating costs (charging discounts) and strong 


policy support. The US EV market’s policy support strategies are not applied consistently 


nationwide but are state-specific which means there are various subsidies and incentives 


throughout the US affecting levels of uptake. Figure 7 shows uptake variance across the 


US and furthermore, in 10 of the highest EV uptake areas, incentives of between $2,000 


and $5,000 are in place. The total of the US government’s subsidies for EVs is 18% of the 


comparable ICE vehicle purchase price (ICCT, 2017).  


 


Figure 7: Electric vehicle share of new 2016 vehicle registrations by metropolitan area 
 


 
Source: ICCT  
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The US EV market includes Fuel cell vehicles (FCV), plug-in hybrid electric vehicles 


(PHEV) and battery electric vehicles (BEV) and figure 8 summarises a 2014 study on the 


US transition to electric drive vehicles which shows BEVs are expected to have captured 


38% of the market by 2050 (Greene, Park, & Liu, 2014).  


 
Figure 8: Estimated Electric Drive Market in California and the Section 177 States 
 


 
Source: Science Direct 
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2.2.3 Norway 
 
Globally Norway has the highest number of EVs per capita and Oslo is now known as the 


EV capital of the world. By no means does it have the most EVs but the percentage of the 


EV fleet compared to ICE vehicles is the highest at 5.1% in March 2018 (electrive.com, 


2018). This makes Norway a good example for review of the benefits and costs of EV 


adoption and figure 9 shows the exponential nature of EV uptake from 10,000 in 2012 to 


almost 80,000 in 2015 (Aasness & Odeck, 2015). The total of Norwegian government 


subsidies for EVs, at 45% of comparable ICE vehicle purchase price is among the highest 


with only Denmark higher at 49% (ICCT, 2017) 


 
Figure 9: Registered EVs in Norway 
 


 
 
Source: Aasness & Odeck 
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2.2.4 New Zealand 
 
EV uptake in New Zealand has also increased exponentially, albeit on a far smaller scale 


than Norway’s and figure 10 shows the increase in EV registrations (Ministry of Transport, 


2017a). In January 2013 there were 193 EVs registered in New Zealand but by August 


2017 there were 4541 (stuff, 2017). 


 


Figure 10: EVs registered in New Zealand 
 


 
Source: Ministry of Transport 
 
 
New Zealand’s EV programme was developed with the intention of numbers doubling 


annually until reaching 64,000 EVs by 2021 and figure 11 shows the uptake rates 


predicted by the transport minister in 2016 (Bridges, 2016). The ministers EV programme 


subsidy package favours businesses who can apply for up to 50% subsidy on EV projects 


that raise EV awareness, however, the incentives for private vehicle owners are limited 


compared to countries where EV uptake has been sustained. 


 
Figure 11: Uptake of EVs required to reach the target of 2% by the end of 2021 (calendar 
years) 
 


 
Source: Ministry of Transport 
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2.3 Advantages of EVs   
 
EVs provide advantages to governments, manufacturers, EV owners and the public.  


 


2.3.1 Emissions 
 
The benefit from Norway’s increase in EVs has been to reduce C02 GHG emissions, 


which when considered in the context of Norway generating 100% of its power from 


renewable resources is a significant one (Statistics Norway, 2017).  


 


Predictions of the benefits expected in the US can be seen in figure 12. This shows that in 


California (and the 15 other participating section 177 states) the transition to electric drive 


vehicles, in combination with low carbon electricity, hydrogen and petrol generation 


strategies are expected to provide 79% greenhouse gas reductions while almost 


eliminating petroleum use in the light vehicle market by 2050 (Greene et al., 2014).  


 
 
Figure 12: Changes in Petroleum use and GHG emissions v 2005:  
                  California and the Section 177 States. 
 


 
Source: Science Direct 
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2.3.2 Financial 
 
Research shows that in the total cost of ownership (TCO) calculation, benefits to EV 


owners include improved fuel economy, increased reliability and reduced servicing and 


maintenance costs compared to ICE vehicle owners (Hagman, Ritzén, Stier, & Susilo, 


2016).  


 


Reducing reliance on fossil fuels provides a financial benefit to countries as costs to 


import or manufacture of Petrol and diesel drop. figure 13 shows that while there is an 


upfront cost to be borne in moving toward e drive vehicles providing a negative NPV for 


almost a decade, US research indicates this upfront cost is more than offset by the 


benefits (Greene et al., 2014). For California and the Section 177 States, the upfront cost 


of $3.4 billion per year in subsidies increases the overall NPV for the E-Drive transition to 


around $290 billion, comprised of surplus benefits for consumers from a greater range of 


vehicle technologies, GHG mitigation, energy savings, reduced petroleum dependency, 


uncounted energy and air quality benefits. 


 
 
Figure 13: The Costs and Benefits of Transition to E-Drive Vehicles in California and the 
Section 177 States 
 


 
 
Source: Science Direct 
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2.3.3 Noise Exposure 
 
An additional benefit that is thought to come from increasing the number of EVs is a 


reduction in noise exposure when compared to the noise of an ICE vehicle fleet. (Aasness 


& Odeck, 2015). This topic is recommended for further study in section seven.  


 
2.3.4 Health  
 
GHG emissions reduction not only helps countries meet their climate change goals but 


will also improve public health and thus reduce health care costs. While the transport 


sector contributes around 23% of global carbon dioxide emissions and New Zealand’s 


transport sector 20% of its total greenhouse gas emissions, ICE vehicles also produce 


large amounts of air pollutants including carbon dioxide (CO2), nitrogen oxides (NOx) and 


particulate matter. These emissions contribute to an increase in severe health issues 


which include premature mortality (Buekers, Van Holderbeke, Bierkens, & Int Panis, 


2014).  


 


 


2.4 Disadvantages of EVs  
 
EVs also provide disadvantages to governments, manufacturers, EV owners and the 


public.  


 


2.4.1 Emissions 
 
In countries such as China who generate 85% of their power from burning fossil fuels, 


EVs can be less beneficial than a fuel efficient ICE vehicle. There are around 300,000 


premature deaths per year attributed to outdoor air pollution in China and in regions 


where non-renewable power is generated to manufacture and charge EVs the death toll is 


highest. In 1998 China had 3 cars per 1000 people but in 2009 that number had 


increased to 39 per 1000 (Ji, Cherry, J. Bechle, Wu, & Marshall, 2012).  


 


2.4.2 Financial 
 
Compared to an ICE vehicle, a comparable EV is currently more expensive. Lithium-ion 


battery technology is new and the battery is the most expensive component of the EV. 


Research shows that the high purchase price of an EV compared to an ICE vehicle is the 


single biggest barrier to adoption. 


 


2.4.3 Driving Range 
 
Battery technology is not only expensive but it also lacks the energy density of the fuel 


used in a comparable petrol or diesel powered vehicle which means EVs need to stop for 


recharging sooner than their ICE counterparts on a comparable journey.  
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2.4.4 Charging Time 
 
Recharging an EV battery can take hours if done at home or at work but usually takes 


less than an hour at a specialised fast charging station. Regardless of which method is 


used, charging an EV takes much longer than refuelling an ICE vehicle.  


 


2.4.5 Charging Infrastructure 
 


An underdeveloped charging infrastructure can result in congestion at fast charging 


stations, adding delay to travel and at worst greatly increase anxiety if the battery charge 


is low and a charging station is not close by.   


 


2.4.6 Risk   
 
In an EV the lithium-ion battery increases the risk for motorists as EV crashes have been 


known to cause battery fires. Accident damaged EVs increase the potential of 


electrocution for the occupants or first response staff extracting crash victims. There is 


also a risk of electrocution for automotive industry personnel while recovering, inspecting, 


servicing or repairing EVs.  


 


Currently, EVs are expensive and research suggests it is mainly the wealthy that owns 


them. In this case, EVs are often an additional vehicle rather than a replacement which 


increases the number of vehicles on the road. The research also indicates that there is no 


evidence to suggest EVs are less likely to crash than any other vehicle. In fact, an 


assumption could be that due to the lack of noise they may be more likely to cause an 


increase in pedestrian accidents, especially for those with vision or hearing impediments 


(Aasness & Odeck, 2015). 
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2.5 EV Trends 
 
Globally there are similarities in the trends affecting EV uptake and their overall market 
share. 


 
2.5.1 EVs Increasing 


  
In 2012 the average penetration rate of EVs into the 10 largest markets was 0.6% of yearly new 


vehicle sales and EV uptake is expected to continue to increase (Zhu, 2016). This penetration 


rate is indicative of a technology adopted by innovators only with some way remaining to reach 


adoption by the majority. Global uptake beyond innovators and early adopters to an early 


majority is expected to occur once EV ownership costs decrease and availability improves. 


Figure 14 shows EV sales and market share for selected countries up to 2016 and the IEA 


projection is that by 2020 annual global EV sales will rise to around 6 million vehicles or 5% of 


new passenger vehicle sales. 


 


 
Figure 14: IEA, Electric car sales, market share, and BEV and PHEV sales shares in 
selected countries, 2010-16 
 


 
Source: IEA 
  
 


2.5.2 Incentives 
 
Research shows that incentives play a significant role in global EV uptake. The total of 


government subsidies in China amounts to about 23% of comparable ICE vehicle 


purchase price but it remains significantly lower than some other countries with Denmark 


subsidising up to 49% and Norway 45%. These are higher than the US at 18%, Germany 


13% and finally Japan at 10%. Incentives to purchase an EV in Norway, China, the US 


and New Zealand are analysed below.  
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Norway 
 
The incentives to owning an EV in Norway date back to 1990 with the Norwegian 


government’s objective of achieving 10% EV market share by 2020 (Aasness & Odeck, 


2015). The research states that the overall goal of the incentives is to reach purchase 


price parity with ICE vehicles and it believes the sole reason behind such rapid uptake of 


EVs is the economic advantage to owners. Figure 15 shows Norway's package of 


incentives and their inception dates. 


 


Figure 15: EV incentives in Norway 
 


 
Source: Aasness and Odeck 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 


28 
 


The Norwegian government’s subsidies are targeted toward the EV buyer and the 


incentives to purchase one make an EV purchase comparable to an ICE vehicle. In 


contrast to Norway, the Danish government's incentive reversal in figure 16 shows when 


they removed EV subsidies in 2015 EV sales dropped by 60%.  


 
Figure16: Denmark, EV sales decline 
 


 
Source: ACEA 
  
Research shows there are also some unintended disadvantages as a result of incentives 


put in place to accelerate EV adoption. Three of the Norwegian government’s incentives 


to increase EV uptake have come with adverse effects. By giving EV owners toll road and 


parking fee exemptions, revenue which funds infrastructure has dropped. Then by 


allowing EV owners access to bus lanes, congestion has actually increased and extended 


travel times for road-based public transport users (Aasness & Odeck, 2015). 


 


China 
 
China provides significant incentive to EV ownership and while it had indicated EV 


subsidies would end in 2017, by December that year the finance ministry had committed 


to retaining its tax rebate subsidy on New Energy Vehicles (NEV) until December 2020 


(Reuters, 2017). Some global manufacturers have voiced support for this extension with 


concern that customer demand alone is not enough to ensure NEV sales would increase. 


With its subsidies in place, China's NEV sales jumped 51% during 2017 in what was 


otherwise a year of auto market sales decline.  


 


As well as financial incentives toward EV purchase price parity, China also incentivises 


manufacturers to develop longer-range EVs and the subsidies have changed in 2018 to 
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reflect that. Vehicles with ranges of under 150km will have their subsidy cut, those with a 


300km range will attract the current subsidy and those with 400km range will attract a 


higher subsidy (Clean Technica, 2018). 


 


 
USA 
 
In the US, incentives that reduce the overall cost of EV ownership are the single most 


influential aspect of increased uptake. Of the 12 US Metro areas with the highest EV 


numbers, 10 of them have incentives in place with a value of between $2,000 and $5,000. 


The US incentive strategy is managed by state governments and results in various levels 


of subsidy of the purchase price and carpool lane access (ICCT, 2017).  


 


New Zealand 
 
The New Zealand government has introduced an EV programme subsidy package which 


includes some incentives intended to increase EV uptake (Bridges, 2016).  


 


 EV owners are exempt from Road User Charges (RUC) until December 2021 


which is expected to save EV owners around $600 per vehicle per year. 


 


 Government and private sector investigations into a bulk purchase of EVs  


 


 Government work on charging infrastructure development to enable a nationwide 


network. The goal in April 2017 was to have a nationwide fast/ rapid DC charging 


station no further than 75km apart on state highways. Then in support of that AC 


stations no further than 50km apart on main highways and secondary roads.  


 


 A commitment of $1 million dollars per year, for five years to a nationwide EV 


advertising and promotions campaign. This includes New Zealand's involvement in 


the International Drive Electric week campaign, in particular, the "Leading The 


Charge Road Trip 2018" where EVs travel from Bluff to Cape Reinga (Sean Dick, 


2018).  


 


 Up to $6 million per year in contestable funding for projects supporting increased 


awareness or uptake of EVs  


 


 Transport act changes making bylaws possible which would allow road controlling 


authorities to prioritise EV access to bus and priority lanes. 
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 ACC levies up to 2019 reduced for EV owners of up to $68.00 per year. 


 


 Development of a leadership group between central government, local 


government and business.  


 


The latest round from the Low Emission Vehicles contestable fund has seen 20 projects 


awarded conditional funding including light and heavy vehicle, vans, EV automotive 


engineering qualification development and charging network initiatives (Flip the Fleet, 


2018).  


 


2.5.3 Model Variety 
 
Another key driver to increasing EV uptake is the availability of a larger range of EVs for 


consumers (Barton & Schütte, 2017). Manufacturers are reacting and increasing the 


range of models on offer. China continues to increase model offerings and had more than 


25 new models of EV available to the market in 2016 taking the total number available to 


75, more than any other country (McKinsey&Company, 2017). The top five brands, by 


volume in the US EV market, all had at least 24 models available in 2016 which 


represented nearly half of the entire US, EV sales figures (ICCT, 2017).  


 


In 2016 New Zealanders purchased more SUVs and commercial vehicles than cars, 


which includes the ever popular double cab utility vehicle (ute). This trend continues and 


in review of 2017 vehicle sales figures The Ford Ranger was top with 9420 closely 


followed by the Toyota Hilux with 8106 new registrations, The Toyota Corolla was the only 


car to make the top 10 with 7797 registrations, however over half of those went into the 


rental vehicle market (Stuff, 2018). There is a low number of EV, SUV and ute options 


available in New Zealand.  


 
  


2.5.4 Charging Infrastructure 
 
China’s public charging infrastructure development clearly indicates it is in the EV game 


for the long term, in 2016 the number of public charging stations increased by 118% over 


the previous year to 107,000 and in 2017 reached 214,000 (Clean Technica, 2018). Data 


from the US also shows where the charging infrastructure, public and workplace are 


established, the EV uptake is higher than in locations where it is not (ICCT, 2017).  


 


Research suggests that if the uptake of EVs is faster than the establishment of the 


charging infrastructure the initiative may stumble (Zhu, 2016). The evidence indicates that 


the charging infrastructure is among the most challenging aspects of successful EV 
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uptake. The infrastructure is new, must be built up from scratch and is restricted by the 


capacity and quality of the existing national electricity supply. Norway has a body called 


Transnova giving financial support to charging facilities which translate to free charging 


for EV owners (Aasness & Odeck, 2015). Figure 17 shows New Zealand’s current 


charging infrastructure as blue and green circles, with those under construction are yellow 


circles (worker with a spade) and future sites are shown by a diamond shape. 


 
 
Figure 17: ChargeNet NZ sites 
 


 
Source: Charge.net.nz 
 
 


2.5.5 Mandatory EVs 
 
China has already put in quotas of how many vehicles sold in Beijing must be EVs and 


recently indicated it, like a growing number of countries will introduce a time when no 


more ICE vehicles would be allowed on its roads (CNN Money, 2017). California’s Zero 


Emission Vehicle (ZEV) policy mandates manufacturers wishing to sell vehicles in 


California and the 15 other Section 177 States must sell a portion of zero tailpipe 
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emission vehicles among their total sales (ICCT, 2017). Like the US, apart from the 


section 17 states, some parts of Europe are under pressure from its strong vehicle 


manufacturing industry not to bring in EV quotas. With 2040 diesel ban dates set by 


France, the Netherlands and Britain, the EU commission also faces pressure to mandate 


zero emissions (Climate Home News, 2017). 


 


2.5.6  EV Information  
 
Recent research on barriers to adoption in New Zealand noted that one of the four major 


and NZ specific barriers to adoption of EVs was a lack of EV knowledge. The research 


identified that 81% of participants surveyed in that paper were not aware of new longer-


range EVs coming to market (Jiayi Zhu, 2016). That research also notes lack of 


knowledge of EVs may be a perception rather than a reality because although the 


expectation of an EV is a range of 300 to 400km the reality is that 90% of New Zealand’s 


population travel less than 90km per day.  


 


As mentioned earlier while investigating the risk of electrocution, service and repair data 


access for the independent repair market has been an issue for the independent repair 


sector of the automotive industry. Manufacturers restrict technical data within dealerships 


which provides a strong advantage point over the independent repair sector. Access to 


this data has become increasingly critical since manufacturers were forced to reduce 


emissions, achieved largely through electronically controlled engine management 


systems. In 2007 European legislation required emissions related vehicle repair data be 


available to the independent repair sector (European Environment Agency, 2018). In 2013 


the US enacted the Massachusetts right to repair law and by 2014 manufacturers and the 


aftermarket industry had signed a nationwide MOU making data accessible to 


independent repairers using pass-thru (JS2543) technology, increasing the abilities of 


universal scan tools (Australian Automotive Aftermarket Association, 2017). In 2017 these 


levels of access were not universally available to Australian or New Zealand’s 


independent repairers. With the increased uptake of EVs expected, the risks associated 


with restricted data access now include battery fire and electrocution. 


 


2.6 Literature Review Summary 
 
The market for EVs has been established by a global acknowledgement that the current 


ICE vehicle fleet contributes significantly to GHG emissions. Manufacturers continue to 


improve battery technology and the shift from fossil fuel burning passenger vehicles to 


EVs is underway. As a natural extension of the increased number of EVs, it is expected 


that there will also be an increase in training resulting in more EV qualified automotive 


industry personnel minimising the risks.  
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Many countries are incentivising consumers to purchase EVs while battery technology 


becomes more reliable, range increases, charging times reduce and the purchase price 


becomes comparable to an ICE vehicle. Subsidies play a major part in increased EV 


adoption, they vary in type and number in different markets but financial incentive making 


the purchase price of an EV comparable to an ICE vehicle is currently the most important 


to increased EV uptake.  


 


EV owners will realise fuel cost savings as well as contributing to improvements in their 


own health and that of the public, more so in countries with renewable power generation. 


Governments who subsidise increased EV uptake will also benefit financially in reduced 


fossil fuel costs, improved air quality reducing healthcare costs, charging infrastructure 


costs and gradual subsidy cost reductions. EV manufacturers will benefit as adoption 


moves further through the lifecycle providing a return on their investment. Research shows 


EV rail and bus transport systems could further reduce travel costs, reduce GHG emissions and 


reduce congestion as a consequence of increased public transport uptake (Aasness & Odeck, 


2015).  


 


All the technical and consumer-based disadvantages of EVs are those of a new 


technology which has only reached innovator adoption stage and leaves EVs struggling to 


break the hold of a dominant ICE vehicle fleet. The cost of an EV will come down, there is 


a global commitment to renewable power generation and the barriers to adoption will 


diminish in time. As EV technology develops and their market share increases it should 


also become safer and further reduce the risks of fire and electrocution.  


 


The global EV market is important to New Zealand’s emergence as no EV, or EV 


technology manufacture takes place, New Zealand is, therefore, a technology taker. It is 


important New Zealand considers lessons learned from more mature EV markets where 


barriers to adoption and the risks EVs bring are now known. The literature review in this 


paper shows that New Zealand is very well suited to EV uptake, that the technology will 


benefit all stakeholders once adopted and that financial incentives are currently necessary 


for successful EV uptake. A primary research section follows the literature review and 


investigates the automotive industry’s perspectives on EVs and their uptake in New 


Zealand over the next five years. 
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3. Research Methodology 
 
The New Zealand government supports increasing its EV uptake to 64,000 by 2021, it believes 


that its current power generation is able to cope and that New Zealand is suited to an increased 


EV fleet. It is clear that EVs are better for the environment than ICE vehicles and this section 


was designed to survey and analyse the automotive and first response industries’ perspectives 


to the expected EV uptake and how prepared they are for it. This primary research section 


includes an ethical discussion, the quantitative survey research tool, participants selected and 


an analysis of their responses. 


 


3.1 Ethics 
 


An ethical stance to research is important to ensure it does not increase the risk to 


participants or their businesses, in fact, that it is worthwhile to them and has the potential 


of some value rather than wasting their time. There are a number of measures taken to 


ensure primary research remains ethical, participant anonymity is important to reduce the 


likelihood of any link between data gathered and participants which may affect their 


business. An assurance is given that the data gathered is stored securely and not shared 


other than as required for the research. Participants were also given the right not to 


participate and an option of asking for their data not to be included in the research. The 


intent of the research was made clear, that it was to gain their perspectives on the current 


and future EV markets in New Zealand. The relationship between researcher and 


participants was separated by third-parties emailing a survey link to members, minimising 


coercion, maintaining validity and further assuring anonymity. All the above assurances 


were clearly articulated to participants so they could make an informed decision whether 


or not to participate. 


 


3.2 Survey 
  
The survey questionnaire method was selected as a primary research, quantitative data 


gathering tool. The survey was designed to gain nationwide data from the automotive and first 


response industries on the topic ‘Rapid Uptake of Electric Vehicles in New Zealand: Automotive 


and First Response Industry Perspectives’. The questions were developed to include all sectors 


of both industries and what they thought about a predicted rapid uptake.  


 


The participants were selected as a nationwide representation of New Zealand’s automotive 


and first response industries. The Motor Trade Association (MTA) is a membership organisation 


with around 3500 member businesses from all sectors of the automotive industry. The 


Australasian Road Rescue Organisation (ARRO) is made up of members of the fire service, 


paramedics and police service and their New Zealand representatives were selected.  







 
 


35 
 


 


The questionnaire itself was developed using the approach Alreck describes in the Survey 


Research Handbook, constructed in sections beginning with the surveyor's cover letter and 


description of its purpose (Alreck, 2004).  


 


The three sections of the survey have different purposes, online self-administered surveys rely 


on voluntary cooperation to achieve the response rate required for success. Therefore the 


introduction is made up of simple and easy answer questions using nominal scales, as research 


shows that once respondents have begun the survey almost all of them will continue and 


complete it. The introductory questions are general and non-intrusive with box selection 


answers.  


 


The body of the survey questionnaire intends to provide a wider scope of answers while also 


gaining an understanding of how the industry feels about EVs by using ordinal and ratio scale 


answering tools. As it is longer than the introduction this section was designed to flow so that 


the questions continue in a logical sequence and are expected to make sense to the 


participants.  


 
By the conclusion of the survey, it is expected that trust has been developed so more personal 


questions can be asked. This is a short section and returns to the use of nominal scale 


answering.  


 


The survey was developed in Qualtrics, a survey tool with its own analysis and reporting tools 


but which also the ability to connect to SPSS statistical analysis software. The survey questions 


are included in the appendices and the final report will be available to the MTA, the ARRO and 


to their members upon request.  
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4. Research Analysis and Findings 


 
The title of the survey, ‘Rapid Uptake of Electric Vehicles in New Zealand: Automotive and First 


Response Industry Perspectives’ was intended for the automotive and first response industries 


and a rapid uptake of EVs in New Zealand. By the time the literature review was completed and 


the survey results were analysed it was found that EV uptake, even if rapid would not take the 


percentage of EVs past the innovator stage of the adoption lifecycle in the next five years. The 


response rate from the first response industry was very low, so the research project was 


renamed to ‘Electric Vehicle Uptake in New Zealand and Automotive Industry Perspectives’.  


 


4.1 Survey Response Analysis 
 
The survey ran from 17 January to 24 February 2018, received responses from 318 participants 
and the full survey questionnaire can be found in Appendix 2.  
 
Table 1 shows a breakdown of the 318 participants who responded to the survey questionnaire, 


309 of them or 98% identified in one or more sectors of the automotive industry and 9 of them 


or the remaining 2% identified as first responders. At the time of the survey, the MTA had a 


membership of around 3500 from all automotive industry sectors, which represents 60% of New 


Zealand’s automotive industry. Therefore the survey response equates to 8.8% of New 


Zealand’s MTA membership or 5.5% of the New Zealand automotive industry.  


 
 
Table 1 


Q1 - Please select all boxes that identify the type of business you work in 


 


# Answer % Count 


1 Automotive repair 46.04% 244 


2 Vehicle compliance and inspection 11.13% 59 


3 Collision repair 3.21% 17 


4 Service station 8.87% 47 


5 Automotive parts 12.08% 64 


6 Breakdown or recovery 8.30% 44 


7 Vehicle sales 8.68% 46 


8 Fire service 1.13% 6 


9 Paramedic or ambulance service 0.38% 2 


10 Police force 0.19% 1 


 Total 100% 530 
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Table 2 shows that over 5% of respondents already own an EV or a hybrid electric vehicle and 


that 23% plan to own one in the next five years. In comparison, New Zealand’s current EV 


ownership rate in 2017 was 0.27 % with a five-year projection of 2.06% EV ownership. The 


survey respondent EV ownership rate is currently 18 times higher than the national average 


and in five years will be 11 times higher. However, 72% indicate that they plan never to own an 


EV or hybrid, which suggests EVs will remain a low percentage of New Zealand’s passenger 


vehicle fleet for at least the next five years.   


 


Table 2 


Q2 - Please select all boxes that best describes your vehicle preference 


 


# Answer % Count 


1 I currently own an electric vehicle 3.32% 14 


2 I currently own a hybrid 1.90% 8 


3 I plan to own an electric vehicle in the next 5 years 12.09% 51 


4 I plan to own a hybrid in the next 5 years 11.14% 47 


5 I probably will never own an electric vehicle 40.28% 170 


6 I will probably never own a hybrid vehicle 31.28% 132 


 Total 100% 422 


 
 
Table 3 shows that 95% of respondents believe EVs are not as safe as ICE vehicles and 88% 


believe that they are less reliable. It also shows that 87% do not believe that EVs are suited to 


New Zealand, 78% believe that New Zealand will not reach the government's target of 64,000 


EVs by 2012 and 52% believe EVs are worse than ICE vehicles for the environment.  


 
Table 3 


Q3 - Please select all boxes that best describe your thoughts about electric 
vehicles in New Zealand 


 


# Answer % Count 


1 Electric vehicles are safer than internal combustion engine vehicles 5.22% 19 


2 
Electric vehicles are more reliable than internal combustion engine 


vehicles 
12.09% 44 


3 Electric vehicles are suited to New Zealand 13.19% 48 


4 Electric vehicle numbers will increase to 64,000 by 2021 21.70% 79 


5 Electric vehicles are better for our environment 47.80% 174 


 Total 100% 364 
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Table 4 shows responses to four questions about barriers to EV adoption. The responses show 


that 31% of respondents believe range anxiety will slow uptake, 28% believe that the charging 


infrastructure will slow uptake, 12% believe that increased uptake will strain New Zealand’s 


electricity supply and 29% believe that without any incentive reducing the purchase price of an 


EV, uptake will remain slow.  


 
Table 4 


Q4 - Please select all boxes that best describe your views on electric vehicle 
uptake in New Zealand 


 


# Answer % Count 


1 Range anxiety will slow electric vehicle uptake in New Zealand 30.73% 173 


2 
The charging infrastructure will slow electric vehicle uptake in New 


Zealand 
27.89% 157 


3 Increased electric vehicles will strain electricity supply in New Zealand 12.43% 70 


4 
Without any government subsidy, the high purchase price will slow 


electric vehicle uptake in New Zealand 
28.95% 163 


 Total 100% 563 


 
 
 
Table 5 shows that 44% of respondents are in contact with EVs now and a further 38% will be 


in five years. Therefore 82% of those who responded to the survey expect to come into contact 


with EVs within the next five years.  


 
Table 5 


Q5 - Please select the box that best describes the contact you have with 
electric vehicles in your job 


 


# Answer % Count 


1 I already come into contact with electric vehicles in my work 43.62% 123 


2 I expect to come into contact with electric vehicles in my work 37.59% 106 


3 
I do not expect to come into contact with electric vehicles in my work in 


the next 5 years 
18.79% 53 


 Total 100% 282 
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Table 6 shows that 15% of respondents already work on EV high voltage systems and a further 


44% will be in the next five years. Therefore a total of 59% of respondents expect to be working 


on high voltage systems within five years. In contrast, those figures also identify that 42% of 


participants won't be working on EV high voltage systems in the next five years.  


 
Table 6 


Q6 - Please select the box that best describes the contact you have with 
electric vehicle high voltage in your job 


 


# Answer % Count 


1 I already work on electric vehicle high voltage systems 14.76% 40 


2 
I expect to have to work on electric vehicle high voltage systems in the 


next 5 years 
43.54% 118 


3 
I won't be working on electric vehicle high voltage systems in the next 5 


years 
41.70% 113 


 Total 100% 271 


 
 


Table 7 indicates how participants rate their risk profile as well as their perception of EV owners 


and the public in relation to EV high voltage risk now and in the future. The 17% increase in 


some risk suggests that the automotive industry is aware of an increased risk in the future 


associated with an increase in EV numbers, EV contact and EV high voltage work. The 


remaining information in question seven shows 56% of participants believe EVs pose some risk 


to owners while 44% believe they pose some risk to the public which could suggest they expect 


EVs are as likely to be involved in car accidents as ICE vehicles. 


 
 
Table 7 


Q7 - Please select the appropriate risk level for the following statements 
 


# Question No risk  
Some 


risk 
 


High 
risk 


 Total 


1 
Electric vehicle high voltage poses 


risk of electrocution to me now 
36.08% 92 49.02% 125 14.90% 38 255 


2 
Electric vehicle high voltage will 


pose a risk of electrocution to me in 
the future 


18.18% 46 66.01% 167 15.81% 40 253 


3 
Electric vehicle high voltage poses a 
risk of electrocution to their owners 


37.90% 94 56.45% 140 5.65% 14 248 


4 
Electric vehicle high voltage poses a 


risk of electrocution to the public 
50.20% 124 44.13% 109 5.67% 14 247 
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Table 8 suggests participants believe that EV high voltage safety training is more important than 


EV high voltage servicing training, which in turn is more important than EV high voltage repair 


training. This data correlates with the data in table 9 that suggests EV high voltage safety 


training is easier to access than EV high voltage servicing training and EV high voltage repair 


training in that order. In summary, EV high voltage training is a precursor to both of the other 


two which indicates that engaging in EV high voltage servicing and EV high voltage repair 


training will include safety and thus be more expensive. EV, high voltage servicing and repair 


training is additional, more technical and requires more time commitment as the risk and skill 


levels increase.  


 
NOTE: The scales in questions 8 and 9 are sliding and range from zero representing least 


important and least difficult to 100 representing most important and most difficult respectively.  


 
 
Table 8 


Q8 - Please slide the bars to show the appropriate levels of importance the 
following statements have for your work 
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Table 9 


Q9 - Please slide the bars to indicate how easy it is to gain the types of 
training you need for your work. For any training you do NOT need for your 
work please select 'Neither easy nor difficult' 


 
 


 
 
 
Table 10 shows that 47% of participants believe they personally have sufficient EV training 


while 53% believe their workplace is also prepared to work safely on EVs. Table 11 then shows 


that 71% of participants believe there are enough EV trained people in the industry for our 


current EV market and conversely 71% believe there are not enough for the future market. 


Together these correlate with earlier data suggesting that while the automotive industry has 18 


times the national average of EVs an assumption is that number still does not equate to enough 


business revenue from or present enough risk to drive widespread EV training.   


 
 
Table 10 


Q10 - Please select all boxes that reflect electric vehicle preparedness in 
your workplace 
 


# Answer % Count 


1 I have all the electric vehicle training I need 46.97% 31 


2 
My workplace has all the electric vehicle equipment we need to work 


safely 
53.03% 35 


 Total 100% 66 
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Table 11 


Q11 - Please select all the boxes you agree with in the statements below 


 


# Answer % Count 


1 
There are enough electric vehicle trained people in my industry for the 


number of electric vehicles we have now 
71.11% 64 


2 
There are enough electric vehicle trained people in my industry for the 


number of electric vehicles we will have in 5 years 
28.89% 26 


 Total 100% 90 


 
 
 
Table 12 shows that participants believe EV high voltage safety training is very important for all 


sectors of the automotive and first response industries, that EV high voltage training should be 


available in separate training packages and it is fairly important that EV high voltage technicians 


are registered. This and the risk profile data indicating EV owners and the public are in danger 


suggests EV safety training will be valuable to a significantly wider portion of the population than 


the industries surveyed.  


 
 
Table 12 


Q12 - Please slide the bars to indicate how important the following 
statements are 
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Table 13 shows the geographical breakdown of the survey respondents, that 70% are from the 


North Island and 30% are from the South Island. This statistic resembles New Zealand’s 


population spread of 75% residing in the North Island, therefore, an assumption is that it is also 


likely to represent industry density and their EV perspectives, now and in the next five years 


(Statistics New Zealand, 2017b).  


 
 
Table 13 


Q13 - Please select the region you are closest to 


 


# Answer % Count 


1 Upper North Island 25.10% 62 


2 Central North Island 26.72% 66 


3 Lower North Island 18.62% 46 


4 Upper South Island 2.83% 7 


5 Central South Island 18.22% 45 


6 Lower South Island 8.50% 21 


 Total 100% 247 
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Table 14 shows a breakdown of the ages of participants and that 78% are over the age of 40, 


that 35% are between 56 and 65 and that 8% are over the age of retirement. The age of 


participants may correlate with the data in table 16 which shows that a relatively high 


percentage of participants are business owners and managers. While nearly 73% are over 47 


years of age an assumption is made that these participants represent the perspectives of the 


businesses in which they are involved.  


 
 
Table 14 


Q14 - Please select the box that includes your age 


 


# Answer % Count 


1 17 - 22 0.00% 0 


2 23 - 28 2.44% 6 


3 29 - 34 3.25% 8 


4 35 - 40 7.72% 19 


5 41 - 46 13.82% 34 


6 47 - 55 29.67% 73 


7 56 - 65 34.96% 86 


8 Over 65 8.13% 20 


 Total 100% 246 


 
 
 
Table 15 shows the gender mix of participants and that 88% are male and 12% are female. 


This data correlates with research that indicates the trades in New Zealand are male-dominated 


and females make up 14% of trade employees (Stuff, 2016).   


 
 
Table 15 


Q15 - Please select your gender 


 


# Answer % Count 


1 Male 88.16% 216 


2 Female 11.84% 29 


 Total 100% 245 
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Table 16 shows the spread of participants positions with 77% business owners, 19.5% 


managers, 3% trained or qualified staff and 0.5% trainees. 


 
 
Table 16 


Q16 - Please select the box with the job role closest to yours 


 
 


# Answer % Count 


1 Business owner 76.73% 188 


2 manager 19.59% 48 


3 Trained or qualified staff member 3.27% 8 


4 Trainee 0.41% 1 


 Total 100% 245 
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5. Conclusions 


 
The Introduction of this paper highlights the value of EVs in reducing GHG and ICE vehicle toxic 


emissions if renewable power generation is in place. New Zealand is committed to combatting 


climate change and is suited to EVs and the government predicts New Zealand can double 


their number annually until reaching 64,000 EVs on the roads by 2021.  


 


The literature review raises the new risks EVs bring and suggests EVs will continue to increase 


in number, globally and in New Zealand, but that the number of EVs will remain a single figure 


percentage of the vehicle fleet for up to the next 20 years, perhaps with the exception of 


Norway. Globally, there are barriers to EV adoption which are predicted to restrict EV uptake 


and furthermore New Zealand’s specific barriers may restrict its EV uptake even further. 


 


The questions asked in this paper were about New Zealand’s preparedness for increased EV 


uptake and the research shows trends affecting uptake in more mature markets. The survey 


analysis then provides New Zealand’s automotive industry perspectives on EVs now and in the 


next five years. The literature review and survey analysis culminate to provide conclusions and 


recommendations for the Automotive industry, the Ministry of Transport and the Tertiary 


Education Commission for successful and safe EV uptake. 


 


5.1 Is New Zealand ’s automotive industry prepared for increased 
EV uptake? 
 


5.1.1 Participant Mix 
 
The survey was effective at gaining the perspective of New Zealand's automotive industry, it 


represented 5.5% of the total industry and the geographical spread closely represented New 


Zealand’s population spread, increasing the validity of the survey.  While 98% of the 


respondents were from the automotive industry, 70% of those were from the sectors that are 


most likely to come into contact with EVs. Automotive industry experience identifies these as 


“hands-on” sectors and they include automotive repair, compliance and inspection, collision 


repair and the breakdown and recovery sectors. The remaining 30% of the automotive industry 


respondents in the survey were made up of the service station, parts and sales sectors who 


may not come into contact with EVs in the next five years. While there were a total of 318 


participants there were 530 responses to question one, which confirms that some automotive 


businesses feature in multiple sectors.  
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5.1.2 Margin of Error 
 


There are a number of older non-plug in hybrids that exist in New Zealand and the governments 


current EV ownership and forecast data, shown in figure 11, excludes non-plug in hybrids so 


there may be a small margin of error in the survey data. 


 


5.1.3 Early Adopters 


 
Even accounting for a margin of error the data indicates that the automotive industry can be 


called EV, early adopters. Research identifies early adopters as those that embrace a new 


technology before it becomes mainstream. In the technology adoption lifecycle bell curve, early 


adopters follow innovators and preceded the early majority (Wikipedia, 2018). The data also 


shows that almost twice as many respondents prefer EVs over hybrids, which will effectively 


halve the margin of error.  


 


5.1.4 EV Information 
 
Survey data shows that 44% of respondents are currently coming into contact with EVs and 


14% are currently working on EV high voltage systems. In five years there will be a combined 


total of 82% (38% increase) coming into contact with EVs and 58% (44% increase) working on 


EV high voltage systems. The data also shows that the perception of risk of electrocution does 


not follow the predicted increases in EV contact and high voltage work. There is an 18% 


movement in risk, the ‘no risk’ category drops by 18%, the ‘some risk’ category increases by 


17% and the ‘high risk’ category increases by 1%. Therefore the automotive industry’s 


perception of contact with EVs may be that it carries no risk and suggests the automotive 


industry has not considered how EV contact at an accident, a breakdown and in the workplace 


carries the risk of electrocution especially as EVs become older and worn or damaged. 


  


Research shows that New Zealand has an aged passenger vehicle fleet and with the purchase 


price of EVs higher than comparable ICE vehicles, the age of EVs is unlikely to reduce the age 


of the fleet. Toyota and Nissan New Zealand are importing used EVs and private imports of 


EVs and ICE vehicles features strongly in New Zealand’s fleet mix. The number of EVs coming 


into New Zealand outside of new vehicle warranty means the independent repair market is 


likely to be engaged in their maintenance and repair. The age of New Zealand’s fleet suggests 


that as older second-hand EV numbers increase a non-OEM, EV high voltage battery and 


control system repair market may also develop, increasing the risk of electrocution.  
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5.1.5  Automotive Industry Preparedness Summary 
 
In summary, New Zealand’s automotive industry takes a sceptical view of EVs and is not 


convinced New Zealand’s EV market will emerge. The automotive industry is relatively 


uninformed about the benefits of EVs, the rate of technology development and the increased 


model offerings. The automotive industry does not seem greatly concerned with the barriers to 


adoption and that may indicate a preference for older second hand EVs with lower purchase 


prices and that they will not replace ICE vehicles but instead add to the fleet. The data suggests 


the automotive industry may be taking a just in time approach in preparation for the predicted 


increase of EVs. This approach may be because EV numbers are unlikely to exceed 10% of 


New Zealand’s vehicle fleet for at least 20 years. With the ICE vehicle portion of the fleet 


remaining at 90% or above during this period, it suggests EVs will account for a small portion of 


the automotive industry’s revenue.  


 


5.2 Will the New Zealand Government’s current EV subsidy 
package ensure successful EV uptake? 
 


5.2.1 EV Information  
 
The data shows that just over 13% of respondents believe EVs are suited to New Zealand and 


less than half believe EVs are better for the environment. That opinion is contrary to the 


research in this paper that shows the benefits of EVs exist for 90% of New Zealand motorists 


based on their daily travel, off street parking, urbanisation and battery range. Furthermore, as 


New Zealand generates 80% of its energy from renewable sources, the environmental statistic 


further supports a lack of EV knowledge among respondents. Similarities to the literature review 


exist suggesting that range anxiety, charging infrastructure, inadequate power supply and New 


Zealand’s current EV subsidies will remain barriers to adoption while EV information is scarce.  


 


5.2.2 Technical Information 


 
Almost 95% of participants believe EVs are not as safe as ICE vehicles and 88% believe they 


are less reliable. This indicates some EV awareness but may also suggest a lack of technical 


knowledge from within the automotive industry. Research shows that a lack of EV information 


held by the public is a barrier to adoption, however, an EV technical knowledge deficit within the 


automotive industry suggests that the EV information barrier to adoption will remain high. 


 


5.2.3 Incentives 
 
The research indicates financial incentives are the most important contributor to EV uptake and 


71% of survey respondents stated they will probably never own an EV or a hybrid. This statistic 


suggests that there is not sufficient financial incentive in New Zealand's EV programme to 


convince buyers to move away from ICE vehicles.  
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Light passenger and light commercial vehicles make up over 90% of New Zealand's 


transport fleet (Ministry of Transport, 2017b) and the only real financial incentive available 


to EV buyers is the current road user charges (RUC) subsidy on diesel vehicles which is 


estimated to be worth $600 per year. This incentive is unlikely to prove particularly 


effective in the light passenger and light commercial sectors because in 2016 only 17.9% 


of that sector was diesel powered (Ministry of Transport, 2017b).  


5.2.4 Barriers to Adoption 


 
Financial incentives aside, there are other barriers to adoption which will most likely 


influence EV uptake in New Zealand, as they have done globally. Range anxiety will 


remain a barrier to adoption, especially so while the average age of vehicles in New 


Zealand's passenger fleet remains over 14 years old (Ministry of Transport, 2017b), as 


the EVs likely to be purchased will have older battery technology with shorter driving 


range and require longer charging times.  


 


The existing charging infrastructure may remain a barrier to adoption until an increased 


number of fast charging facilities in more locations are established and buyers become 


confident to replace their ICE vehicles with EVs and plug-in hybrids.  


 


New Zealand's vehicle purchasing trends suggest a wider variety of EV model availability 


may be needed to lure buyers away from the ICE, SUV and Ute markets. Research 


shows that almost half of the world’s EVs are manufactured in China and they currently 


have 75 models available which suggest that China may increase its market share of EVs 


in New Zealand over the next five years. Trade relations with China could assist in the 


provision of a wider range of EV models improving uptake.   


 


5.2.5 New Zealand Government EV Subsidy Summary 
 
A lack of financial incentive to purchase a new or late model EV rather than an ICE 


vehicle may be the main factor stalling the New Zealand Government’s prediction to see 


64,000 EVs on New Zealand's roads by 2021. The research shows that the information 


available to the public may not be very well packaged and it also shows that a relatively 


uninformed automotive industry may not be helpful in advocating the benefits of EVs to 


their customers 
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5.3 Is the Tertiary Education sector able to adapt its funding 
models for EV training?  
 


5.3.1 Training 
 
The survey data shows that 71% of respondents think there are enough EV trained personnel 


for the number of EVs in New Zealand at the moment but equally 71% believe there are not 


enough for the number of EVs that are expected in five years time. The data suggest that the 


demand for EV training is not strong currently but will increase in the next five years. 


 


The survey data also shows that 83% of respondents agree that EV training should be available 


in stand-alone packages rather than included within a larger programme. This is necessary to 


ensure widespread uptake and while it is expected that there are a large number of variously 


qualified personnel in this survey, it is also shown that they would prefer discreet modules of 


training depending on their contact with or work on EVs. The data then goes on to suggest that 


everyone coming into contact with EVs from first response staff to EV high voltage technicians, 


including EV owners and the public, would benefit from access to EV safety training on its own.  
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6. Recommendations 


 
The conclusions in this paper show that New Zealand is not particularly well prepared for 


a successfully increased EV uptake. The recommendations address the points that may 


hinder successful EV uptake for the automotive industry, the Ministry of Transport and the 


Tertiary education Commission. 


 


6.1 Automotive Industry 
 


6.1.1 Increase EV Training.  
 
The automotive industry should prepare for EV adoption to move further up the bell curve 


because even if the number of EVs remains under 10% of New Zealand’s passenger 


vehicle fleet in the next 20 years an increasing uptake of EV numbers still increases risk. 


The industry should take precautions to reduce the risk of injury or death in the workplace 


by up-skilling in EV safety, servicing and high voltage repair training.  


 


Businesses with the correctly trained personnel will increasingly become more valuable 


as EV numbers increase. Retaining early adoption clientele will become increasingly 


important for business continuity, provide an advantage over the competition and the 


opportunity for sustained growth.  


 


An increased number of trained staff will also allow more EV information to spread within 


the industry which will help with sustainability and increased EV uptake as the public also 


gain knowledge and confidence.  


 


6.2 Ministry of Transport 
 
6.2.1 Increase EV Benefit Information  
 
A lack of EV information is a barrier to adoption. A better-informed public will have greater 


confidence in the benefits of an EV over an ICE vehicle. The benefit of better-informed 


staff in the automotive industry also benefits the government as a well-informed 


automotive industry could improve EV confidence for the public further increasing uptake. 


The automotive industry is who vehicle owners approach to ask questions about their 


existing and future vehicles.  


 


A consolidated package of EV information containing all the benefits of EVs, well 


marketed, could raise buyer confidence and increase EV uptake. The addition of data 


showing where automotive industry businesses with qualified EV staff were located could 
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also build public confidence in EVs and help increase uptake. This would be especially 


valuable in New Zealand because of the size of the second-hand EV market in which 


older EVs arrive in New Zealand without a manufacturers warranty. 


 


6.2.2 Review EV Incentive Package.  
 
The financial incentive for purchase price parity between new EVs and ICE vehicles is 


proven to increase uptake by removing the largest barrier to adoption. New EVs have 


longer range batteries mitigating some of the other main barriers – range anxiety, more 


charging stops and longer charging times. Increased new EV uptake would also have the 


added advantage of modernising New Zealand’s ageing fleet and making it safer.  


 


It is also recommended that the Ministry of Transport considers the adverse effects of 


some of Norway’s financial EV incentives, giving free access to bus lanes and the 


removal of road tolls. The research suggests these have negative impacts which are 


increased congestion extending travel times for road-based public transport users and the 


reduction of income for road maintenance, which EVs contribute to as much as ICE 


vehicles.  


 


New Zealand’s RUC financial incentive should be kept for future use as the model range 


of EVs increases and the predominantly diesel powered EV light commercial and heavy 


sectors are also expected to grow in the future.  


 


6.2.3  Lead EV Safety 
 
The Transport Ministry should play a leading role in EV safety for the public and those industries 


most at risk. This paper focused on the automotive industry because of the response statistics 


but the literature review shows that the first response industry is also at risk of EV electrocution 


and battery fire injuries. Because the safety risks span more than one industry, Transport 


Ministry leadership in a collaborative approach with multiple industry bodies could save lives.  


 


A Transport Ministry lead investigation into the value of registering EV high voltage trained 


personnel would be valuable. Again multi-sector collaboration between WorkSafe, MBIE, the 


electrical and automotive industries could consider the domestic and commercial 230-volt 


electricians registration and refresher course system as a comparison.   
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6.3  Tertiary Education Commission  
 
6.3.1  EV Training Funding Model 
 


The Tertiary Education Commission (TEC) could consider a review of its current funding 


models. Currently, government-funded training programmes do not favour discreet 


modules of training which curbs provider innovation and consumer availability. New 


Zealand's attempt at EV adoption highlights the need for funding of discreet modules of 


training for EV safety, servicing and high voltage repair, leading to separate qualifications.  


 


The research in this paper shows how wide the scope of people needing segments of EV 


training is. Predominantly the automotive industry, then the first response industry, EV owners 


and the public should all be able to access EV safety training without enrolling in a traditional 


high credit training programme. All personnel coming into contact with EVs at breakdown or 


recovery, at scheduled inspection or vehicle servicing or repair should be able to access a 


higher level of high voltage training. These persons may be exposed to a high voltage when 


extracting injured passengers, recovering damaged vehicles or when vehicles which have 


become damaged, or have been neglected arrive for inspection, service or repair. Then specific 


EV high voltage repair training should be separate from the other two modules as this is 


specialised and targeted at the EV high voltage system. 
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7. Further Work and Research 


 
An investigation into the risks of EV high voltage compared to 230-volt domestic and 


commercial electrical work to consider the value of an EV high voltage registration and 


ongoing refresher training. Currently, there is no legislation for EV high voltage work and 


the research shows that EV voltages are high enough to kill (Jeffrey Feldman, 2016). 


 


An investigation into mature EV markets would be valuable to help inform the 


development of EV qualifications in New Zealand. Research shows that the US is the 


second biggest EV market and that information from the US is easily accessible. Any 


qualifications already developed could reduce development timeframes and be used to 


help minimise the risk of electrocution and injury from battery fires (Wang et al., 2017).  


 


An investigation into the effects of reduced noise exposure could benefit New Zealand as 


it emerges into the EV market. What are the possible long-term benefits to health and 


what is the possibility of an increased road toll as the risk of injury and death might 


increase for pedestrians, cyclists and the hearing and sight impaired from noiseless EVs 


(Aasness & Odeck, 2015).  
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Appendix 2 
 
Participants Information Sheet 
 


Rapid uptake of electric vehicles in New Zealand: Automotive and First Response industry 
perspectives 


Overview 
My name is Sean Squires, and as part of the Masters in Business Management Studies, I am 
required to conduct and report on a research project. This “Report of an Investigation” forms 
an important part of my Master’s degree. For my project I wish to research the; Rapid uptake 
of electric vehicles in New Zealand: automotive and first response industry perspectives 
 


 My interest in this study is to understand the readiness of the automotive and first response 
industries to 64,000 EVs on New Zealand roads by 2021 and to highlight the industries 
perception to the government.  


 
What will you have to do and how long will it take? 
You will be asked to complete a survey which will take approximately ten minutes of your 
time and your response will be totally anonymous.  
 
What will happen to the information collected? 
Your responses will be used to write a ‘Report of an Investigation’. Only my supervisors and I 
will have access to the information you provide me with the questionnaire. Afterwards, all 
questionnaires and notes will be destroyed.  I will keep a copy of the paper on file but will 
treat it with the strictest confidentiality.  
 
The final report will be available to the MTA and a presentation will be developed for delivery 
to interested parties. This may be requested by education organisations, industry groups and 
will also be available as a written article published by the University of Waikato. 
 
The University of Waikato management school staff will see a copy of the final report. 
However, participants will not be named in research reports unless explicit consent has been 
given, and every effort will be made to disguise your identity. 
 
Declaration to participants 
If you take part in the study, you have the right to: 


• Refuse to answer any particular question, and to withdraw from the study by Friday 22 
December 2017. Contact Sean Squires on 027 454 4917 to confirm your withdrawal 


• Ask any further questions about the study that occurs to you during your participation. 


• Be given access to a summary of the findings from the study when it is concluded 
via email if requested. 


 
If you have any questions about this research project you can contact me on 027 454 4917 or 
e-mail me at sean.squires@toioihomai.ac.nz  My project is being supervised by associate 
professor Eric Deakins and he can be contacted at 07 838 4565, email 
eric.deakins@waikato.ac.nz or contact him at the University of Waikato. 
 
Eric Deakins 
Associate Professor 
Waikato Management School 
PO Box 3105 
HAMILTON 3240 
NEW ZEALAND  
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Appendix 3 


 


Survey Questionnaire 
 


Rapid uptake of electric vehicles in New 
Zealand: automotive and first response 
industry perspective 
 


 


Start of Block: Default Question Block 


 
 
Q1 Please select all boxes that identify the type of business you work in 


▢  Automotive repair  (1)  


▢  Vehicle compliance and inspection  (2)  


▢  Collision repair  (3)  


▢  Service station  (4)  


▢  Automotive parts  (5)  


▢  Breakdown or recovery  (6)  


▢  Vehicle sales  (7)  


▢  Fire service  (8)  


▢  Paramedic or ambulance service  (9)  


▢  Police force  (10)  
 


End of Block: Default Question Block 
 


Start of Block: Block 2 
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Q2 Please select all boxes that best describes your vehicle preference 


▢  I currently own an electric vehicle  (1)  


▢  I currently own a hybrid  (2)  


▢  I plan to own an electric vehicle in the next 5 years  (3)  


▢  I plan to own a hybrid in the next 5 years  (4)  


▢  I probably will never own an electric vehicle  (5)  


▢  I will probably never own a hybrid vehicle  (6)  
 


 


 
Q3 Please select all boxes that best describe your thoughts about electric vehicles in New Zealand 


▢  Electric vehicles are safer than internal combustion engine vehicles  (1)  


▢  Electric vehicles are more reliable than internal combustion engine vehicles  (2)  


▢  Electric vehicles are suited to New Zealand  (3)  


▢  Electric vehicle numbers will increase to 64,000 by 2021  (4)  


▢  Electric vehicles are better for our environment  (5)  
 


 


 
Q4 Please select all boxes that best describe your views on electric vehicle uptake in New Zealand 


▢  Range anxiety will slow electric vehicle uptake in New Zealand  (1)  


▢  The charging infrastructure will slow electric vehicle uptake in New Zealand  (2)  


▢  Increased electric vehicles will strain electricity supply in New Zealand  (3)  


▢  Without any government subsidy, the high purchase price will slow electric vehicle 
uptake in New Zealand  (4)  
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Q5 Please select the box that best describes the contact you have with electric vehicles in your 
job 


o I already come into contact with electric vehicles in my work  (1)  


o I expect to come into contact with electric vehicles in my work  (2)  


o I do not expect to come into contact with electric vehicles in my work in the next 5 years  
(3)  


 


 


 
Q6 Please select the box that best describes the contact you have with electric vehicle high 
voltage in your job 


o I already work on electric vehicle high voltage systems  (1)  


o I expect to have to work on electric vehicle high voltage systems in the next 5 years  (2)  


o I won't be working on electric vehicle high voltage systems in the next 5 years  (3)  
 


 


 
Q7 Please select the appropriate risk level for the following statements 


 No risk (1) Some risk (2) High risk (3) 


Electric vehicle high 
voltage poses a risk of 


electrocution to me now 
(1)  


o  o  o  
Electric vehicle high 


voltage will pose a risk 
of electrocution to me in 


the future (2)  
o  o  o  


Electric vehicle high 
voltage poses a risk of 
electrocution to their 


owners (3)  
o  o  o  


Electric vehicle high 
voltage poses a risk of 
electrocution to the 


public (4)  
o  o  o  


 
 


 


 
Q8 Please slide the bars to show the appropriate levels of importance the following statements 
have for your work 


 Not important Somewhat 
important 


Very important 
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 0 10 20 30 40 50 60 70 80 90 100 
 


Electric vehicle high voltage safety training is 
required for my work (1)  


Electric vehicle high voltage servicing training is 
required for my work (2)  


Electric vehicle high voltage repair training is 
required for my work (3)  


 
 


 


 
Q9 Please slide the bars to indicate how easy it is to gain the types of training you need for your 
work. For any training you do NOT need for your work please select 'Neither easy nor difficult'  


 Extremely 
easy 


Moderately 
easy 


Slightly 
easy 


Neither 
easy 
nor 


difficult 


Slightly 
difficult 


Moderately 
difficult 


Extremely 
difficult 


 
 0 10 20 30 40 50 60 70 80 90 100 


 


Electric vehicle high voltage safety training (1) 


 


Electric vehicle high voltage servicing training (2) 


 


Electric vehicle high voltage repair training (3) 


 


 
 


 


 
Q10 Please select all boxes that reflect electric vehicle preparedness in your workplace  


▢  I have all the electric vehicle training I need  (1)  


▢  My workplace has all the electric vehicle equipment we need to work safely  (2)  
 


 


 
Q11 Please select all the boxes you agree with in the statements below 


o There are enough electric vehicle trained people in my industry for the number of electric 
vehicles we have now  (1)  


o There are enough electric vehicle trained people in my industry for the number of electric 
vehicles we will have in 5 years  (2)  
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Q12 Please slide the bars to indicate how important the following statements are 
 Not 


important 
somewhat 
important 


Very 
important 


Extremely 
important 


 
 0 10 20 30 40 50 60 70 80 90 100 


 


All staff working with electric vehicles should be 
high voltage safety trained (1)  


Electric vehicle high voltage training should be 
available in  stand-alone training packages (2)  


All qualified electric vehicle high voltage 
technicians should be registered (3)  


 
 


 


 
Q13 Please select the region you are closest to  


o Upper North Island  (1)  


o Central North Island  (2)  


o Lower North Island  (3)  


o Upper South Island  (4)  


o Central South Island  (5)  


o Lower South Island  (6)  
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Q14 Please select the box that includes your age 


o 17 - 22  (1)  


o 23 - 28  (2)  


o 29 - 34  (3)  


o 35 - 40  (4)  


o 41 - 46  (5)  


o 47 - 55  (6)  


o 56 - 65  (7)  


o Over 65  (8)  
 


 


 
Q15 Please select your gender 


o Male  (1)  


o Female  (2)  
 


 


 
Q16 Please select the box with the job role closest to yours 


o Business owner  (1)  


o manager  (2)  


o Trained or qualified staff member  (3)  


o Trainee  (4)  
 


End of Block: Block 2 
 


 


 
 


 
 
 
 
 







unintended consequences of rapid EV uptake. These are reduced revenue from EVs having
access to toll roads, free parking and increased congestion in bus lanes. The reduced
revenue aspect is a government's finance consideration but when EVs affect the efficiency
of public transport that may increase social divide, increase resentment toward EVs and
their perceived wealthier owners and negatively affect uptake.
I have attached my report and if it can be of any help, feel free to use it.
I have experience in the automotive engineering and vocational education sectors, I am
now involved in increasing bus EV numbers in Wellington and am happy to discuss EVs and
training anytime.
Kind regards,
Sean

Sean Squires | Southern Fleet Supervisor
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