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Diesel matters:  
accelerating the light  

diesel vehicle endgame in 
Aotearoa New Zealand

John Horrocks, Nick Wilson

ABSTRACT 
Air pollution from diesel-powered vehicles is likely to be contributing substantial harm to health in 
Aotearoa New Zealand, as well as making it harder for this country to meet its international climate change 
commitments. There are a lack of controls and outdated standards applied to diesel vehicles in New Zealand, 
and there is scope to extend the monitoring of emissions. A comprehensive list of interventions that would 
assist with the phase-out of light diesel vehicles and reducing their emissions during the transition has 
been compiled. This list includes regulatory interventions such as bringing forward the year in which the 
Climate Change Commission proposes to ban imports of internal combustion light vehicles (ie, from 2035 
to 2025). Also detailed are fiscal measures (incentives and disincentives) and improvements to information 
for consumers at point-of-sale. 

The relationship between air pollu-
tion and health, including premature 
death, is well-recognised. The Global 

Burden of Disease (GBD) study estimated in 
2020 that in the previous year there were 
6.7 million premature deaths globally from 
air pollution (ambient particulate matter 
and ambient ozone pollution). This number 
comprised 11% of all female deaths and 
12% of all male deaths.1 Another study has 
produced an even higher figure: 8.7 million 
premature deaths annually from fine partic-
ulate matter (PM2.5) produced by the burning 
of fossil fuels.2

In this viewpoint, we have concen-
trated on the impact on air pollution of 
New Zealand’s light diesel vehicles, which 
have made up a growing proportion of 
the diesel fleet since the year 2000. This 
category covers vehicles that have a gross 
mass of under 3,500 kilograms. It includes 
passenger cars and vans, but recent growth 
in the number of light diesel vehicles has 
been concentrated in the commercial fleet, 
which contains utility vehicles (utes), goods 
vans, motor caravans, lighter trucks and 
buses. Since 2000, the proportion of light 
commercial vehicles powered by diesel has 
increased from 44% to 74%.3 

The popularity of diesels has created a 
potentially powerful lobby for the continued 
use of this fuel and poses a challenge 
to the proposals by the Climate Change 
Commission (CCC) for a rapid decarboni-
sation of the transport sector and a shift 
to electric vehicles. According to the CCC’s 
2021 draft timetable, no further internal 
combustion light vehicles would be 
imported after 2035.4 

In order to clarify the steps that would 
need to be taken to achieve the CCC’s 
transport goals, we assessed how much is 
known about the local ambient concentra-
tions of the most harmful components of 
diesel emissions, nitrogen oxides (NOx) and 
PM2.5: that is, how they are being monitored 
and how well-informed about their emis-
sions are the purchasers of diesel vehicles. 
A reduction in these pollutants would 
comprise an important health co-benefit to 
any initiatives to control carbon emissions 
from diesel. We also examine some of the 
actions that could accelerate the removal of 
light diesels from the vehicle fleet. 

Since 2013 there has been a trend away 
from petrol cars towards large diesel-
powered sports utility vehicles (SUVs) and 
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utes.3 Modern versions of the latter have 
incorporated the tray into the bodywork, 
and twin cab models can often be seen 
in the country’s towns and cities, where 
they are used as family vehicles.5 Because 
New Zealand’s popular utes fall under a 
commercial designation, owners who claim 
that they use their vehicle for business can 
enjoy tax advantages such as depreciation of 
the asset, exemption from fringe benefit tax, 
rebates of goods and services tax (GST) and 
the ability to offset running expenses against 
income. These attractive incentives go some 
way to explaining why Ford proudly labels 
its Ford Ranger utility vehicles as “NZ’s 
Favourite Workmate,”6 a reasonable claim 
as the Ranger has been the country’s high-
est-selling new vehicle since 2015, with 7975 
new Rangers registered in 2020.7 All these 
models of the Ranger in New Zealand run on 
diesel.

At a time when sales of light diesel 
vehicles are falling in other countries and 
there are restrictions on their use in many 
European cities,8,9 New Zealanders continue 
to have a love affair with diesel. Most SUVs 
imported into the country are available in 
diesel versions, including the Kia Sportage, 
the fifth-highest selling new car in 2020. 
The popular Toyota Hiace range of vans 
and camper vans also includes diesel 
options. In 2019 diesel vehicles accounted 
for 19.8% of the fuel use in New Zealand’s 
light fleet.3 

Health impacts of 
diesel emissions

Diesel vehicles are heavy producers of 
NOX and PM2.5. The main source of nitrogen 
dioxide (NO2) from on-road emissions in 
New Zealand comes from diesels, which 
contributed 70% of the 47,800 tonnes of NO2 
produced by vehicles in 2015.10 Diesel emis-
sions contain far more NOX than emissions 
from petrol engines because diesels operate 
at a higher pressure and can also operate at 
a higher temperature under some driving 
conditions—factors that during combustion 
favour the creation of NOX from the nitrogen 
and oxygen in the air/fuel mix. NO2 itself 
is, in turn, produced when emissions of 
NOX react with other chemicals in the air. 
PM2.5 resulting from the use of vehicles can 
be formed by mechanical abrasion from 
traffic (eg, from wear on tyres), but its 

contribution from traffic is mainly found 
in the form of soot as a result of incomplete 
combustion.11,12 

Both NOX and PM2.5 are associated with a 
variety of harms to health.10 NO2 irritates the 
respiratory tract and can lead to long-term 
cardiovascular damage, and diesel engine 
exhaust has been identified as a cause of 
lung cancer.13 The increased mortality 
within populations that are exposed to 
particulate pollution, even at low levels, is 
long-established.14 A study of the impact of 
both ozone and PM2.5 pollution on mortality 
among the 61 million Medicare beneficiaries 
in the US found that even at levels below 
those set by national air quality standards 
for PM2.5, these pollutants were linked to a 
greater all-cause risk of death.15 

New Zealand-based research has also 
linked air pollution exposure to increased 
mortality risks, with stronger associations 
for Māori.16 

The most recent estimates for the 
year 2016 were for approximately 4,000 
premature deaths from PM2.5 and NO2 
combined for New Zealand (more specifi-
cally: approximately 2,000 deaths from for 
PM2.5 from all sources and approximately 
2,000 from NO2 from road traffic).17 Such 
estimates do not even include the health 
loss from disability (eg, from chronic respi-
ratory disease and cardiovascular disease). 
Furthermore, a large study in London has 
linked typical diesel exhaust pollutants with 
more severe symptoms of mental illness in 
vulnerable individuals.18

The limited controls 
on New Zealand’s 

light diesel vehicles 
Diesels can be significant contributors to 

climate change through their emissions of 
carbon dioxide (CO2). Although they have 
lower fuel consumption than petrol vehicles, 
each litre of diesel accounts for more CO2 
emissions than a litre of petrol.19 Together 
with the sheer size of many diesel SUVs and 
utes in New Zealand, this means that the 
larger models in these classes can emit more 
than 200 grams of CO2 per kilometre. This 
contrasts with the emissions of the coun-
try’s highest-selling smaller car, the Toyota 
Corolla, the petrol versions of which are 
claimed to produce less than 140g/km.8
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New Zealand consumers are not well-in-
formed about the fact that diesel vehicles 
also produce NOx and PM2.5. A cursory 
chat with salespeople at car yards makes 
this clear, and the manufacturers’ figures 
for NOX emissions from diesels are not 
displayed at the point-of-sale, unlike the 
CO2 data for models sold locally. CO2 figures 
are published at the point-of-sale, on the 
motor distributors’ websites and by the 
New Zealand Government website Rightcar 
(though Rightcar does provide an opaque 
and poorly characterised composite rating 
for pollutants other than CO2). 

Apart from this lack of information, the 
control of emissions from New Zealand’s 
light diesel fleet is held back by the coun-
try’s weak and outdated emission standards 
for new vehicles and newly imported used 
vehicles. Since November 2016, importers 
of light vehicles have had to meet the 
emission standards set by EURO 5 or its 
equivalents, like Australian Design Rule 
(ADR) 79/04, JAPAN 09 and US 2007.20 EURO 
5, however, was superseded as long ago as 
September 2014 by the new requirements 
set by EURO 6. EURO 6 sets a limit for NOX 
emissions of 0.08g/km, a 67% reduction on 
the EURO 5 limit. In order to meet the more 
stringent limits and tests that must be met 
by EURO 6 vehicles, the particulate filters 
on the exhaust systems of EURO 5 models 
must be supplemented by other devices. 
These may include a NOX trap that uses a 
catalyst to reduce NOX to nitrogen. Another 
process, selective catalytic reduction (SCR), 
uses an additive, AD Blue, which contains 
urea. This is injected into the exhaust and 
reduces NOX to nitrogen and water.21 As 
one might expect, these devices need expert 
maintenance. Even the particulate filters on 
EURO 5 models need regeneration through 
occasional periods of high-speed driving. 
Beside these innovations, the later versions 
of EURO 6 assess emissions by tests that 
also reflect real-world driving conditions, 
rather than just the laboratory results that 
supported earlier standards.

The protective value of the EURO 5 
standard currently used in New Zealand 
for new and used additions to the light 
vehicle fleet is doubtful, as NOX emissions 
are likely to be far higher than the official 
limit. A study conducted for the German 
Environment Agency (Umweltbundesamt) 

found that if temperature changes were 
taken into account and measurements were 
also taken under real-world driving condi-
tions, EURO 5 diesel vehicles could exceed 
the limit for NOX of 0.18g/km by over 400%.22 
The health implications of this gap between 
testing under laboratory conditions and 
real-world driving conditions was illustrated 
by a study of the effect of diesel emissions in 
11 major markets. It estimated that, because 
of their role as ozone and PM2.5 precursors, 
excess NOX emissions were linked in 2015 
to approximately 38,000 premature deaths 
worldwide. These “excess” emissions were 
those observed during on-road driving over 
and above those recorded by testing under 
laboratory conditions.23 

In May 2021, the Ministry of Transport 
canvassed motor industry opinion over its 
suggestion that stricter emissions require-
ments for imported used diesel vehicles 
could come into force after January 2022 
and new vehicles a year later. The imme-
diate response from the Vehicle Industry 
Association was that 90–95% of used 
imported models would be banned as 
a result24—an indicator of the degree to 
which New Zealand has become a haven for 
polluting vehicles.

EURO 6 does set more demanding stan-
dards for NOX, but there are questions about 
how many new diesels can actually meet 
these standards when in use. Results for 
different passenger brands vary widely and 
only 10% of EURO 6 cars tested by the Inter-
national Council on Clean Transportation 
passed the NOX standard on the road.25 
Official figures from vehicle manufacturers 
also need to be treated with scepticism, 
quite apart from any deliberate falsification 
of test bed results, as seen in the “Dieselgate” 
scandal with Volkswagen in 2015.26 

As outdated as EURO 5 may be, it does set 
limits for emissions besides CO2, including 
limits for NOX and PM. The limit for PM is a 
measure based on the total mass of particles 
in exhaust emissions. The majority of 
particles are very small (less than PM2.5), but 
a relatively few larger particles contribute 
most of the mass.

 One unintended benefit of New Zealand’s 
tardy adoption of newer emission rules may 
be the opportunity to set in place measures 
to stop motorists from tampering with the 
various technologies used to reduce diesel 
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emissions. As well as exhaust system filters 
and exhaust gas recirculation, these include 
engine software and on-vehicle diagnostic 
systems to monitor emissions. The potential 
for tampering has been recognised by 
New Zealand industry groups such as the 
Motor Industry Association, and in 2016 
the Ministry of Transport began work on 
how legislation and associated operational 
actions could prohibit this practice. The New 
Zealand Transport Agency’s 2021 require-
ments for urban buses explicitly prohibit 
these practices in the case of buses.27 The 
seriousness of tampering is demonstrated by 
the fact that over the previous decade in the 
US, at least 550,000 owners of diesel pickup 
trucks (utes) have disabled or modified 
these control devices. The US Environmental 
Protection Agency (EPA) estimates that 
the polluting impact of this tampering has 
resulted in emissions equivalent to those 
produced by an additional nine million 
(compliant) pickup trucks.28 The blatant use 
of this practice has been seen by prosecu-
tions in which offenders have been found 
to have used defeat devices on diesels with 
names such as Deviant Race Parts, Alligator 
Diesel Performance and Adrenaline Perfor-
mance. Some modified vehicles can also 
“roll coal”, a kind of “exhaust-belch” of sooty 
exhaust that can be released on demand. 
Rolling coal is used as a political challenge 
to protesters about liberal causes, as well as 
drivers of eco-friendly cars, such as Prius 
owners.29 

In New Zealand, more old vehicles are 
kept in use than in countries with a compa-
rable degree of motorisation, such as 
Canada, the US and Australia. In 2018 the 
average age at exit for all light vehicles 
bought new was 18.9 years, and for used 
imports the figure was 20 years.3 This 
feature of the country’s vehicle fleet means 
that it includes relics from a time when 
standards for fine particle emissions were 
far laxer than the current requirement for 
new imports. For the heavier diesel fleet, 
buses are among the more visible examples 
of the local tendency to keep older vehicles 
in service, even when there are strong 
efforts by local and regional authorities 
to phase them out. In Wellington, for 
example, 79% of the fleet is now EURO 5 or 
above, including 10 electric vehicles.30 The 
remaining ancient buses can be identified 

easily enough by the black exhaust that 
emerges from their tailpipes as they travel 
through central city streets like Lambton 
Quay. Similar buses continue to enjoy 
second careers as school buses or be used 
on contract. This can be seen in old Volvo 
buses operated in these roles by Mana 
Coach Services. 

They met EURO 3 emission standards 
when they entered the passenger transport 
fleet, but these are criteria that date back to 
the year 2000. EURO 3 included an allowable 
PM level in exhaust five times higher than 
applies to later EURO 5 imports. During 
operation, this will be an underestimate, in 
view of the age of these buses and the fact 
that emissions tests for vehicles earlier than 
EURO 6 were not conducted under real-
world driving conditions. 

Given the above issues, further devel-
opment of high-quality monitoring of diesel 
emissions in New Zealand is important. 
In the Appendix we discuss the current 
arrangements and scope for further 
improvements.

Accelerating the 
light diesel vehicle 

endgame and 
reducing harmful 

emissions
In Table 1 we outline potential interven-

tions to accelerate the light diesel vehicle 
endgame and to reduce air pollution during 
this transition. Some of these interventions 
apply to all vehicle use but have particular 
relevance for diesels (the first part of the 
table), and some of these would have health 
co-benefits via other pathways (eg, increased 
physical activity from infrastructure to 
support walking and cycling). Some of these 
steps have been considered by the CCC31 and 
the Ministry of Transport,32 but others do not 
appear to be under substantive discussion 
(eg, scrappage schemes). We discuss such 
schemes and other precautionary actions in 
the text below.

Extensions to the Clean Car 
Discount

The Clean Car Discount, or feebate 
scheme, was proposed by the Labour 
government in 201933 and is now a key part 
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of the transport strategy of the CCC. It has 
two main features. The first is a Clean Car 
Standard, which sets goals for importers of 
average grams of CO2 emitted per kilometre 
among the vehicles they bring into the 
country each year. The second is a combi-
nation of charges at the time of purchase for 
vehicles that are heavy emitters of CO2 and 
discounts for less polluting vehicles (Clean 
Car Discount).34 The aim is to encourage 
motorists to move towards smaller cars and 
hybrid or electric vehicles (EVs). The Clean 
Car Discount for new imports of new and 
used EVs and plug-in electric hybrid vehicles 
has already applied from 1 July 2021, with 
the maximum discount at $8,250 for new 
EVs.

The next stage of this scheme is a first 
step towards controlling the dominant 
position of large diesels in the light vehicle 
fleet. From 1 January 2022, large diesels 
will attract charges at the time of purchase. 
Detailed charges are still to be finalised (at 
the time of writing), but in the 2019 version, 
a buyer of a new Ford Ranger would pay 
an additional $2,175, whereas a buyer of a 
small car, such as the Toyota Corolla, would 
receive a discount of $600 because of the 
vehicle’s much lower CO2 emissions. The 
proposed charges for a large diesel-powered 
ute like the Ford Ranger are controversial 
enough to have led to a rush to buy such 
vehicles before the scheme comes into 
effect, yet these charges are minimal by 
comparison with proposals in other jurisdic-
tions for charges that could be as much as 20 
times higher.35 

A serious limitation in this scheme is that 
it applies only to vehicles that are newly 
imported. In the case of diesels, it does not 
take into account the numbers of large 
diesel vehicles already in the country and 
their longevity.3 It is also based on CO2 emis-
sions and overlooks the variety of other 
hazardous emissions produced by diesels. 
In order to more rapidly reduce carbon 
emissions and other hazardous outputs, it 
would be better to make an annual charge 
at the time of registration for all larger 
light vehicles, including diesels, not just 
new imports. This charge could be differ-
entiated by the size and type of vehicle, as 
in the feebate scheme proposals, but at a 
lower overall rate. That would overcome 
the disincentive to buy a new vehicle, an 

unintended consequence that could ensure 
only older and more polluting diesels 
are being used during the transition to a 
low-carbon vehicle fleet. At the same time, 
it would signal to all diesel owners that 
large diesels are a costly transport option. 
Additional charges based on the NOX and 
PM emissions from diesels could help to 
differentiate them from similar models that 
run on petrol. 

The Clean Car Standard is sometimes 
described as a fuel efficiency standard, as in 
the 2021 Ministry of Transport’s Green Paper 
on pathways to net zero for transport emis-
sions by 2050.32 Carbon emissions are closely 
related to fuel usage, and the merit of this 
standard is that it applies to all fuel types 
and prioritises carbon. As a performance 
measure, however, the use of the phrase 
“fuel efficiency” needs to be distinguished 
from actual fuel economy standards, which 
have been set in all of the 24 OECD coun-
tries apart from Australia, Russia and New 
Zealand.36 This further evidence of a long-
standing lack of pressure to improve the 
fuel economy of the New Zealand vehicle 
fleet explains why it is one of the most fuel-
hungry in the OECD.36 

In its submission to the first report of the 
CCC, the Motor Industry Association made 
a strong case that the CCC’s focus on a rapid 
shift to EVs overlooked the fact that the 
current supply chain for vehicles is closely 
linked to Australia, and that the small size 
of the local market means that New Zealand 
has little prospect of influencing what 
global manufacturers should build for us, 
especially as production is geared towards 
left-hand-drive vehicles.37 The CCC’s views 
about the future of EVs may not go as far as 
entering the “realm of fantasy,” as the Motor 
Industry Association argued, but supply 
issues for new EVs and the durability of the 
current fleet of diesels indicate that incen-
tives for getting older diesels off the road 
will also be very important. The accelerated 
retirement of these polluting vehicles will 
not be achieved simply by the introduction 
of the Clean Car Discount scheme in its 
current form. 

Vehicle scrappage schemes
New Zealand can learn from the example 

of other countries about how to plan for the 
scrappage of older and polluting vehicles. 
In the US, for example, there are detailed 
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protocols for replacing old school buses. In 
some cases there are rebates for this or for 
retrofits.38 The limited scrappage trials run 
in New Zealand in 2007 and 2009 are mainly 
of interest now for the degree to which the 
participants were ill-informed before the 
trial about their options for getting rid of old 
vehicles.39 

Fiscal incentives to scrap older vehicles 
could speed up their withdrawal from 
use, as well as being an equitable solution 
for lower-income families who may find 
it difficult to replace their vehicles. These 
could be funded by the income generated 
by the type of feebate scheme described 
above, or from Emissions Trading Scheme 
revenue. Actual disposal of old vehicles 
should be part of a nationwide scrappage 
scheme, as in Ireland. In the United 
Kingdom, distributors of particular brands 
of vehicles are also beginning to offer 
scrappage incentives for older vehicles 
instead of traditional trade-ins,40 such as 
Hyundai with its Scrappage and Emission 
Reduction Scheme. New Zealand distrib-
utors could be encouraged to support such 
schemes.

Studies of gross emitting vehicles in the 
light vehicle fleet (defined as the 3% of 
the fleet that produce the most emissions) 
may in future provide a guide to which 
vehicles can be singled out for scrappage. 
These studies are discussed further in the 
Appendix.

Shifting perceptions and informing 
the public about the hazards of 
diesel

Light diesel vehicles have enjoyed years 
of heavy promotion based very much on 
a psychological aura of dominance and 
outright aggression. The most extreme 
example of the macho image of utes is the 
availability from several online suppliers of 
“truck nuts,” a popular accessory for pickup 
trucks in the US. These are outsize and 
brightly coloured imitation testicles that can 
be hung from a vehicle’s tow bar. 

Vehicle size itself has also been empha-
sised as a positive feature of diesel vehicles, 
illustrated by the slogan in an adver-
tisement for the 2019 Ford Ranger Raptor: 
“You’re Going to Need a Bigger Garage.”41 
Other attributes of these vehicles have 

names that associate them with pred-
atory beasts: aspects such as “a muscular 
presence,” appeals to urbanites that 
convey the vehicle’s capacity to ride over 
“annoying” speed bumps, and the vehicle’s 
“look”—“these look ready to scale moun-
tains” was a description of the Ford Everest 
bi-turbo diesel.8

Marketing like this is at odds with a tran-
sition to a low-emissions economy. The 
CCC recognises that “significant changes 
to behaviour” will be required to realise 
its goals.42 In the face of such advertising, 
behavioural change becomes more difficult. 
In similar fashion, the Motor Industry 
Association emphasises the importance of 
incentives if demand is to be shifted from 
popular models such as SUVs and utes, 
automatics and vehicles that are suitable for 
towing.

The Motor Industry Association points out 
that importers place orders for the models 
consumers want.37 The impact of these 
consumer choices is exacerbated by the 
way manufacturers provide model versions 
to New Zealand that are less efficient than 
those supplied to countries that have regu-
lated fuel efficiency standards.43 

Another example of the need for better 
information for consumers is the contro-
versy over the 2021 Clean Car Discount.44 
This reflects debates in Australia at the 
time of their 2019 General Election, when 
the governing Liberal Party claimed that 
the Opposition’s call for a move towards 
electric vehicles and new emission stan-
dards would damage “tradies,” kill the 
economy and represent an attack on four-
wheel drive vehicles that would spell “the 
end of the weekend.”45,46 New Zealand’s 
National Party used similar tactics later 
that year to attack an earlier version of 
the feebate scheme, but was forced by 
the Advertising Standards Authority to 
withdraw an advertisement that exag-
gerated the costs.47 It is no surprise, 
therefore, that some of the more negative 
reactions to the current Clean Car Discount 
are not new. They indicate that there is 
a need for a vigorous strategy to alert 
consumers to the advantages of the scheme. 
This could include material about the need 
to move away from the country’s most 
polluting vehicles, diesels. 
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Specific actions to shift public perceptions 
could have the following features: 

• Mandatory information at the 
point-of-sale about the NOX and PM 
emissions of diesel vehicles, in line 
with the information that is currently 
provided about CO2 emissions and fuel 
economy. 

• Mandated clear labelling of vehicles 
themselves to indicate their emission 
status, as required in Europe. In 
Britain, for example, the EURO 
standard to which a new car has 
been certified has been noted on the 
vehicle’s registration certificate since 
September 2018. 

• Explanatory information about 
steps to reduce the number of 
diesel-fuelled vehicles, to avoid 
misconceptions among groups such 
as farmers and tradespeople that 
their work vehicles will be unfairly 
targeted during the transition away 
from fossil fuels. 

• A ban on all New Zealand marketing 
for older diesel vehicles that cannot 
meet the latest European emission 
standards. This would include almost 
all light diesels in the current vehicle 
fleet. Promotion about vehicles 
could be permitted only at the point-

of-sale and could be limited to vehicle 
specifications.

• Government information material 
about the health risks of diesel emis-
sions, in order to inform not only the 
motoring public, but organisations 
such as the Automobile Association, 
the Motor Industry Association, and 
motoring publications.

Conclusions
Air pollution from diesel-powered vehicles 

is likely to be contributing substantial harm 
to health in New Zealand, as well as making 
it harder for this country to meet its inter-
national climate change commitments. 
There are a lack of controls and outdated 
standards applied to diesel vehicles in New 
Zealand, and there is scope to extend the 
monitoring of emissions. A comprehensive 
list of interventions that would assist 
with the phase-out of light diesel vehicles 
and reducing their emissions during the 
transition has been compiled. This list 
includes regulatory interventions such as 
bringing forward the year in which the 
Climate Change Commission proposes to 
ban imports of internal combustion light 
vehicles (ie, from 2035 to 2025). Also detailed 
are fiscal measures (incentives and disincen-
tives) and improvements to information for 
consumers at point-of-sale.
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Table 1: Framework of options for accelerating the light diesel vehicle endgame and reducing air pollution during the transition 

Potential actors Potential intervention/s

Impacting specifically on light diesel vehicles

Central government Bringing forward the CCC’s proposed end date (2035)31 on the permitted importation of internal 
combustion light vehicles (eg, to 2025, the year that Norway will end the sale of all fossil fuel-powered 
cars48).

Central government, local 
government, and vehicle 
distributors themselves

Vehicle scrappage schemes for light diesel vehicles. See text above for further details.

Central government A ban on all New Zealand-based marketing for older light diesel vehicles that cannot meet the latest 
European emission standards. See text above for further details on how diesels are currently market-
ed and other steps to counter the momentum this gives to providers of these vehicles.

Central government Mandatory information at the point-of-sale about the NOX and PM emissions from light diesel vehi-
cles.

Central government Mandated clear labelling of light diesel vehicles themselves to indicate their emission status.

Central government Explanatory information about steps to reduce the number of diesel-fuelled vehicles, to avoid mis-
conceptions among groups such as farmers and tradespeople. See text above for further details.

Central government  
(Ministry of Health)

Informational material about the health risks of diesel emissions (especially at the time that related 
laws or regulations are introduced).

Central government,  
operationalised by workers 
doing WOF inspections

Requirements for pollution mitigation devices (to reduce NOX and PM) on new light diesel vehicles 
from a specific date. Mandatory checking of such devices at warrant of fitness (WOF) inspections 
could follow (with appropriate fines for non-compliance). 

Police Tighter enforcement around obviously polluting diesel vehicles—at present drivers can avoid penalty 
if they claim that smoky emissions are unavoidable because the design of the vehicle’s equipment is 
original and it would entail disproportionate effort or expense to remedy its faults.49 

Potentially impacting on all vehicles but including light diesel vehicles

Central government Increasing fuel prices,32 or increasing the price of carbon via further reform of the Emissions Trading 
Scheme. But preferable to these may be a more effective carbon tax,50 with per capita annual pay-outs 
to all citizens (as “climate dividends”).51 The latter could actually ensure that low-income households 
are better off.51 

Central and local govern-
ment

Financial and regulatory support for the CCC’s recommendations around: public transport, changes 
to urban form to support walking and cycling and remote working.31 

Central government Adoption of the latest Clean Car Standard and Clean Car Discount, but in the latter’s case with the 
addition of an annual charge at the time of registration (also based on vehicle type and size). See text 
above for further details.

Central government  
(to empower local govern-
ment), then local govern-
ment to act

Establish low-emission zones in major city centres where only EURO 6 standard vehicles are permit-
ted (eg, as per some European cities9).

Central government  
(to empower local govern-
ment), then local govern-
ment to act

Introduce transport pricing, with congestion charging and distance pricing considered in a Ministry of 
Transport Green Paper.32 These can be potentially combined with subsidies (free public transport) and 
funding support for the uptake of low pollution transport modes (walking and cycling).

Central government  
and local government 

Minimum parking prices nationally within inner-city areas and enhanced enforcement. Parking on 
roads that are popular cycle routes could also be prohibited.
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Appendix
Monitoring of diesel emissions in 
New Zealand

Monitoring of emissions is critical, as it 
establishes where public exposure to them is 
likely to be at its highest and what trends in 
exposure are emerging.

Monitoring of NO2 
An indicator of the volume of diesel emis-

sions in New Zealand is the data provided 
by a nationwide network of passive 
monitors managed by Waka Kotahi New 
Zealand Transport Agency (NZTA). These 
monitors record levels of NO2 in selected 
cities, with a focus on monthly averages.52 
Because the monitoring sites are alongside 
the kerbside of roads, they record the 
immediate impacts of traffic—NO2 levels 
drop quickly according to their distance 
from the monitors. The NZTA results are 
also supplemented by data collected from 
sources such as the Greater Wellington 
Regional Council (GWRC). They are based 
upon the assumption that NO2 is useful as 
an indicator pollutant, a proxy for other 
traffic-related emissions, in accordance 
with a guideline from the World Health 
Organization (WHO). The fact that these 
data also provide a rough estimate of the 
impact of diesel on emissions is a handy 
side benefit, as diesel vehicles are the prin-
cipal contributors to traffic-related NOX 

emissions.10 Passive sampling of this kind 
is useful for observing trends, but may 
provide higher values than continuous 
sampling, which is the method required to 
assess pollutants in accordance with New 
Zealand Environmental Standards for Air 
Quality (NESAQ). New Zealand’s only stan-
dards for NO2 exposure are for one-hour 
and 24-hour periods, whereas the results 
for annual exposure collected by passive 
sampling have to be assessed against a 
non-binding WHO guideline.10 

An analysis by the NZTA of concentration 
levels of NO2 recorded at roadside moni-
toring sites in the three largest cities over 
the years 2011–2019 shows a trend towards 
a reduction in mean and median levels of 
annual exposure over this period. This has 
been most marked over the last of these 
three years, a result attributed to improve-
ments in vehicle design. However, three 
of the four sites that in 2016 exceeded the 

WHO annual guideline of >40 micrograms 
per cubic metre (µg/m3) continued to do so 
through 2017–2019. Two of these sites were 
in Auckland and one in Hamilton.52 

Local “hot spots” appear to be the areas 
most of concern for NO2 concentrations. 
Rather than locations where people live, 
they are more likely to be places where 
there is stop–start driving, heavy traffic 
at rush hour and buildings that, due to 
their height, create a canyon effect, as on 
Lambton Quay in Wellington and Queen 
Street in Auckland. Poor air quality along 
Wellington’s “Golden Mile” between Cour-
tenay Place and Lambton Quay has been 
attributed to the combination of these 
physical features and the presence of a 
small number of old dirty diesels that have a 
disproportionate impact.53 As well as places 
such as this, there are other urban sites in 
New Zealand where concentrations of NO2 
may not actually breach the WHO guideline 
for annual exposure, but that still approach 
or exceed the range that has been identified 
by the NZTA as a medium level of pollution 
(30–39.9 µg/m3).52 

More monitoring of similar hot spots 
would be desirable, especially with the 
trend for intensification of housing in the 
central parts of cities and the accompa-
nying conversion of some office blocks for 
this purpose. For pedestrians and people 
waiting at bus stations in the centre of cities, 
especially those with respiratory condi-
tions like asthma, exposure to pollutants at 
peak traffic times may be more significant 
than measures of annual concentrations. 
In central Wellington, however, one-hour 
exposures to NO2 are within New Zealand’s 
National Environmental Standards, which 
permit levels to exceed an average of 200 
µg/m3 no more than nine times per year. 
Acceptable limits today may, of course, be 
altered in the future. A recent multi-city 
and multi-country study of data from 398 
cities and 27 countries or regions has found 
that exposure to NO2 was associated with 
increased risks for mortality and morbidity 
even when levels were below regulatory 
guidelines. The authors suggest that consid-
erable health benefits could follow from a 
strengthening of WHO limits the next time 
they are reviewed.54 
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Contributions of particular classes of 
vehicle to emissions of NOX 

The contribution of various types of 
vehicles to urban air pollution in New 
Zealand was explored by Bluett and various 
co-workers in a number of studies between 
2003 and 2015. By using a remote sensory 
device (RSD), they were able to differentiate 
between the emissions of vehicles according 
to parameters such as age, type and whether 
they were diesel- or petrol-powered. The 
importance of the actual number of diesel-
powered vehicles was illustrated by the 
2015 study, which found that NOX emis-
sions from the more recent light-duty diesel 
vehicles had not improved significantly with 
new technology and, in fact, the negative 
pressure from a recent increase in the  
number of diesel light-duty vehicles was one 
factor leading to a plateau effect (stabili-
sation) in the volume of NOX emissions at 
this time, after a period of decline.55

A recent and more comprehensive RSD 
study of the contribution to pollution of the 
gross emitters in the light vehicle fleet has 
helped to clarify the relevance of variables 
such as the age of these vehicles, which 
emission standard applies to them, their 
mileage, their fuel type and how long they 
are likely to stay in operation.56 When 
the contribution of these gross emitters 
is contrasted with the median emissions 
of typical emitting vehicles in the rest of 
the fleet, it is estimated that their removal 
would result in a net reduction per year 
of 37,500 tonnes of carbon monoxide (CO), 
2,500 tonnes of hydrocarbons (HC), 4,600 
tonnes of nitrogen oxide (NO), 520 tonnes 
of nitrogen dioxide (NO2,) and 53 tonnes of 
particulate matter (PM). This work could, in 
future, provide guidelines for which older 
vehicles should be selected for scrappage, 
which is an area in which more monitoring 
would be desirable.56 

Vehicle emissions prediction model
A broad assessment of the annual quan-

tities of different categories of pollutants 
is provided in New Zealand by the vehicle 
emissions prediction model (VEPM) 
developed by the Auckland Council and the 
NZTA.57 This can provide annual national 
emissions estimates in terms of tonnes 
per kilometre travelled. These are for a 
variety of pollutants—CO, volatile organic 

compounds (VOC), NOX, CO2, PM10 and 
PM2.5. Emission factors are derived from 
a European model (COPERT). This model 
is used to identify trends in the country’s 
emissions inventory, based on specifica-
tions of vehicles in the local fleet. Updates 
of the model since 2008 have moved beyond 
averaged speed estimates and fleet char-
acteristics. Among the refinements are 
adjustments for changes in European emis-
sions standards, the introduction of data 
on various vehicle types, including hybrids, 
alignment with Japanese emissions criteria 
and subtle aspects such as changes in road 
gradients. 

This tool promises to be a useful source of 
estimates about emissions. In one example 
from research on the practicality of the 
model, real-world emissions from a small 
number of petrol and diesel vehicles were 
measured using a portable emissions moni-
toring system. The real-world emissions 
of most pollutants were up to eight times 
higher than those predicted by the VEPM, 
but the real-world NOX results were compa-
rable to those from Australia and Europe for 
similar vehicles.58 

Monitoring of fine particle pollution
New Zealand currently has no national 

standards for PM2.5 exposure. Work is 
now being done on developing standards 
for PM2.5, which would align with WHO 
guidelines. The proposed standards would 
become the main regulatory tool for 
managing exposure to ambient particulate 
matter.59 This will be a major step forward, 
as the absence of such standards is hard 
to justify, especially in the light of the vast 
literature about PM2.5 in other countries and 
its impact on health. In the US, for example, 
standards for PM2.5 exposure were first 
promulgated in 1997.60 The availability of 
such data in the US facilitates the assessment 
of health and monetary benefits as the result 
of decreases in diesel exhaust emissions.61 

At present, information about PM2.5 

depends on whether local authorities 
collect such data. Otherwise, findings must 
be inferred from the results of monitoring 
larger PM1.0 particles. The most compre-
hensive dataset comes from Auckland, 
where monitoring of PM2.5 has been focused 
on four particular sites—Queen Street, 
Khyber Pass, Takapuna and Penrose.62 The 
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results for the years 2006–2013 demonstrate 
the seasonal nature of PM2.5 exposure, partic-
ularly from biomass burning, as well as the 
variety of sources of these particles, which 
include sea spray. The Auckland data also 
enable the respective contributions from 
diesel and petrol emissions to be deter-
mined. At the Queen Street site, for example, 
diesel emissions accounted for 39% of total 
PM2.5 and the contribution from petrol 
vehicles was 3%. The site-specific nature of 
such data is illustrated by the detail in the 
Auckland findings: ship emissions accounted 
for 5% of PM2.5 at the Queen Street site 
near the port, whereas the comparative 

PM2.5 contribution of diesel to petrol was 
lower at Takapuna than in the central city. 
The Auckland study has also been able 
to demonstrate long-term trends in PM2.5, 
exposure, with a significant decline over the 
period 2006–2013. More recent data from 
the Takapuna site and another Auckland 
site show that this trend has continued 
and is traffic related.10 The proposal to give 
a greater role to nationwide monitoring 
of PM2.5 offers the opportunity to conduct 
further monitoring of the type carried out in 
Auckland and thus arrive at a better under-
standing of the role of diesel emissions in 
New Zealand.
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