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Transitioning to low emissions in Aotearoa requires changes across the whole economy and society. 

The Climate Change Commission (the Commission) has been tasked to advise on the direction of 

policy for the emissions reduction plan, which will outline the Government’s approach to reducing 

emissions across all sectors. 

  

This chapter focuses on policy that is needed to support emissions reductions in different sectors of 

the economy, policies that cut across sectors and measures to address the impacts of mitigation 

policies. In preparing our analysis and advice on the emissions reduction plan, we have drawn on 

modelling, analysis of emissions reduction measures, uptake barriers, potential impacts and 

pathways for meeting the 2050 emissions reductions targets (2050 targets). 

19.1 Introduction 

This chapter presents the Commission’s 2021 Supporting Evidence for our advice on the direction of 

policy for the Government’s emissions reduction plan. The material in this chapter draws on the 

analysis and modelling in previous chapters around the Current Policy Reference case, scenarios and 

the demonstration path for meeting the 2050 targets, mitigation options, uptake barriers and 

impacts.  

In accordance with the Climate Change Response Act 2002 (CCRA), we must: “provide to the Minister 

advice on the direction of the policy required in the emissions reduction plan”1 for the first emissions 

budget period. 

The Government’s first emissions reduction plan will focus on the first emissions budget period. 

However, it may also include policies and strategies to prepare for meeting subsequent emissions 

budgets, and to achieve and sustain the emissions reductions needed in the long term. This means 

the emissions reduction plan will need to identify areas where early action is needed to unlock 

potential for significant emissions reductions in the future.  

In order to provide relevant information, we have considered the factors the Minister must consider 

under the CCRA in preparing the emissions reduction plan. These include:  

• A multi-sector strategy 

• Sector-specific policies 

• A strategy to mitigate impacts of policies on Iwi and Māori, employees, employers, regions 

and wider communities, including the funding for any mitigation action  

We have used these components of the emissions reduction plan to organise the material in the 

following chapter.  

This advice aims to help clarify for the Government what its high-level strategy and priorities should 

be for tackling the substantial and complex task of driving the low-emissions transition.  

We have focused our advice on identifying the goals and key interventions that government climate 

change mitigation policies need to deliver. The technology and economic pathways analysis 

undertaken for emissions budgets provides the foundation on which much of our advice on policy 

direction is built. This is particularly the case for the sector-specific policies.  

This advice also aims to move beyond a techno-economic approach to consider the societal or 

system changes that are needed. This includes the role of different actors in the system (consumers, 

 

1 (Climate Change Response (Zero Carbon) Amendment Act 2019 No 61, Public Act Contents – New Zealand 
Legislation, 2019 (section 5ZH)) 
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businesses, industry, central and local government), as well as issues of supply and demand, and 

cost and capability.  

Our analysis shows that some technologies, such as electric vehicles (EVs) and a methane inhibitor or 

vaccine, have the potential to achieve significant emissions reductions. However, government policy 

should encourage a wider set of actions than simply what is necessary to meet the emissions 

budgets, because it is uncertain how new technologies would develop and progress over time, and 

some policies and actions are likely to deliver less emissions reductions than expected.  

In many instances, there would also be a lag time between implementing an ambitious policy and 

seeing significant results in the form of emissions reductions. For example, the slow turnover in the 

light vehicle fleet and industrial infrastructure means that ambitious policies would take some time 

to have a substantial impact on emissions. 

As previously noted, it is also set out in the legislation that government must partner with Iwi/Māori 

to develop approaches to meeting the emissions budgets. Approaches should balance different 

objectives and considerations and align with the He Ara Waiora framework. Incorporating 

mātauranga and tikanga Māori into solutions and decision-making by partnering with whānau, hapū, 

Iwi, and communities would create change and facilitate the transfer of knowledge and actions to 

and for future generations. The government and Iwi/Māori must work in partnership at all stages of 

the policy process.  

19.2 Multi-sector strategy 

This section focuses on identifying areas where action is needed and where this cuts across all 

sectors.  

The transformation of Aotearoa to a low-emissions society and economy is one that requires the 

combined effort of government, businesses, Iwi/Māori, communities and individuals. We are 

providing advice on the direction of policy to government, who have levers to affect change both 

directly and indirectly throughout Aotearoa.  

The following section sets out some actions that cut across sectors. This includes the New Zealand 

Emissions Trading Scheme (NZ ETS), agencies working in partnership, government investment and 

accounting for emissions, as well as innovation, research, development and demonstration (RD&D) 

and behaviour change.  

19.2.1 Strengthen market incentives to drive low-emissions choices  

As noted in Chapter 18: Our approach to policy, emissions pricing is a powerful tool and an essential 

component of an effective and efficient policy package for reducing emissions. In Aotearoa, the main 

emissions pricing instrument is the NZ ETS. The NZ ETS is a key multi-sector policy as it covers all 

major sources of gross emissions, except biogenic methane and nitrous oxide from agriculture. The 

NZ ETS also covers a significant share of forests in Aotearoa.  

The NZ ETS will need to be adjusted on an ongoing basis to keep it fit for purpose. The NZ ETS has 

been in place since 2008, with limited success in reducing emissions. To a large extent this is due to 

flaws in how it was managed, which allowed the price of New Zealand Units (NZUs) to drop to very 

low levels over 2012-2015. Since 2016, a series of reforms have been undertaken and the NZ ETS 

now has much of the architecture needed to be more effective. Further improvements are still 
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needed, particularly with respect to NZ ETS unit volume and price control settings and market 

governance.  

The following sections discuss the main areas where further improvements to the NZ ETS are 

necessary to make it more fit for purpose.  

Adjust NZ ETS unit volumes and price control settings to align with budgets  

The NZ ETS reforms have enabled a cap on units as well as an auction reserve price and cost 

containment reserve to discourage NZU prices from reaching unacceptably high or low levels. These 

will be set on a five-year rolling basis, with an annual process for adding a further year of settings 

and potentially amending other years’ settings. The first regulations establishing these settings for 

2021-2025 have been finalised and will be implemented through auctioning from March 2021. As 

this had to be done prior to our advice on emissions budgets, the settings adopted by the 

Government were informed by a provisional emissions budget (PEB) for 2021-2025, which reflected 

a straight-line trajectory to the 2050 target.  

As expected, the modelling results developed by the Commission and the emissions budgets that we 

recommend differ from the PEB. When the unit volume and price control settings are extended in 

2021 to cover the 2022-2026 period, the Government has an opportunity to align them with our 

advice.  

More broadly, the current framework for incentivising forests through the NZ ETS does not align 

with our recommended focus on driving gross emissions reductions and a change in the balance of 

exotic versus native afforestation as compared with the status quo.  

Challenges 

The most obvious area where NZ ETS settings need to change substantially is the price controls, with 

the existing settings being too low. The auction reserve price currently starts at $20 and rises to 

$21.65 in 2025. The cost containment reserve trigger price starts at $50 and increases to $54.12 in 

2025. This is due to annual increases of 2% each year to reflect expected inflation. Continuing this 

approach would lead to an auction reserve price and cost containment reserve trigger of about $24 

and $60 respectively in 2030.  

Our modelling indicates that the pathways for meeting the 2050 target might require actions to 

reduce emissions in some sectors with cost of about $140 in 2030, and $250 by 2050. These 

modelled costs are not a forecast of the NZ ETS market price. Rather, they reflect the marginal cost 

of the measures that would need to be implemented to meet the relevant emissions budget and get 

on the pathway for meeting the 2050 target. 

The government also has choices around the extent to which it relies on the NZ ETS or other policies 

to make these emissions reductions happen. The more that non-ETS policies are used, the more 

likely it is that the NZU price in the NZ ETS can be lower while still achieving the same overall amount 

of emissions reductions.  

This is because complementary policies can boost responses to the emissions price and reduce costs. 

This can be achieved by removing non-economic barriers that prevent emitters from choosing low-

emissions options, or by speeding up the development and deployment of new abatement options.  
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Complementary policies might also be needed due to concerns about how the cost impacts of the 

NZ ETS affect certain people, businesses or groups. In this case, the overall cost of reducing 

emissions may not be reduced – it would just mean that the cost of achieving some reductions was 

less visible in the emissions price, because it was not contributing to price formation in the NZ ETS 

market.  

Approach / Policies 

Increase the cost containment reserve and auction reserve price triggers 

Whatever combination of policies the government chooses to implement to meet the emissions 

budgets, our analysis indicates that the NZU auction price controls in the NZ ETS need to be 

significantly higher. Not increasing them from current levels would risk triggering the cost 

containment reserve to release more units at auction in particular. This would flow through to 

increasing the stockpile of surplus units in the market and depressing the NZU price, which in turn 

would make it very difficult to meet emissions budgets as the NZ ETS would not be able to drive the 

necessary emissions reductions.  

The auction reserve and cost containment reserve trigger prices are intended to act as safety valves 

to prevent unacceptably high or low NZU prices. They should not be set at levels at which they are 

likely to be triggered, rather they should provide a sufficiently wide corridor in which price discovery 

by the market can occur.  

As noted earlier, the marginal abatement cost of $140 in 2030 arising from our modelling is not an 

NZU price forecast and the combination of policies the government chooses to implement could 

cause the NZ ETS market price to be much lower. It does, however, indicate the level to aim for or 

exceed in 2030 for a cost containment reserve price that is unlikely to be triggered.  

The auction reserve price needs to be set at a level that balances signalling that higher prices can be 

expected in future to support investor confidence, with managing the risk of creating opportunities 

to profit speculatively simply from holding units. Importantly for the former, process heat is a sector 

where the emissions price can be expected to play an important role in driving decarbonisation over 

the 2020s and beyond. Our evidence suggests that, other than efficiency measures, mitigation 

opportunities in this sector, such as fuel switching, only start from around $50 upwards.  

There is a case for stepping up the auction reserve price to a level closer to recent market prices 

immediately, to protect investments made factoring in NZU prices over the past two-three years. 

Annual increases thereafter can be more moderate than increases to the cost containment reserve 

trigger price.  

Increases to these price controls should also factor in inflation, to avoid their erosion in real terms.  

Update unit volumes  

The unit volumes will also need to be updated to reflect the first and second emissions budgets, 

although there is less change in this respect between our recommended budget volumes and the 

PEB. The NZ ETS unit volumes, for a range of reasons, will not exactly align with the emissions 

budgets but there should be a clear logic to the relationship between the two. One reason why they 

will not exactly correspond is that the government will need to continue to restrict auction volumes 

to reduce the unit stockpile. 
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Implement levers to manage forestry removals  

The government should also consider implementing a lever or levers into the NZ ETS to manage the 

amount of forestry removals that the scheme incentivises, in line with the pathway to meet 

emissions budgets (discussed in more detail below in the Forestry and removals section).  

Improve NZ ETS market governance 

Good governance of the NZ ETS market is important for the integrity and efficiency of market trading 

and to reduce the risks of misconduct, which could distort the NZU price and reduce confidence in 

the scheme.  

Challenges 

The regulatory framework governing conduct in the NZ ETS market is patchy and incomplete. The 

Government has recognised that this is a problem, identifying several risks to the functioning of the 

NZ ETS market. This includes risks of insider trading; market manipulation; false or misleading advice 

to participants; potential lack of transparency and oversight of trades in the secondary market; 

money laundering; credit and counter-party risks; and conflicts of interest.  

In response to these problems the Government has established a market governance work 

programme to develop both regulatory and non-regulatory options to address these risks.2 This is an 

area where careful and detailed policy development is needed, so it is important not to rush 

unnecessarily. However, progress on this work programme has been slower than would be ideal.  

It is difficult to determine to what extent, if at all, these risks are occurring in the NZ ETS market 

now. Some of these risks have the potential to severely damage confidence in the market and its 

effectiveness to drive emissions reductions. Increasing NZU prices are likely to heighten the risks. 

Confidence in the NZ ETS market is still rebuilding after events such as the extremely low prices 

experienced over 2012-2015 period.  

Approach / Policies 

The NZ ETS is a critical tool for the low-emissions transition so it should be safeguarded by 

appropriate market regulation.  

Internationally, most emissions trading schemes (ETSs) are regulated as financial markets. In these 

ETSs, the market participants can be generally categorised as wholesale. The NZ ETS market has 

special characteristics, including a large number of essentially retail-level participants such as small 

forest owners. This means that NZ ETS may need a bespoke regulatory regime, rather than full 

application of the Financial Markets Conduct Act (FMCA), although it may be appropriate to apply 

elements of the FMCA to the NZ ETS.  

The market governance work programme would therefore benefit from strong involvement of 

agencies with expertise in the FMCA and market regulation, such as the Ministry for Business, 

Innovation and Employment (MBIE).  

 
2 (Ministry for the Environment, 2019b, 2019a) 
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Address other NZ ETS-related issues  

There are a range of other NZ ETS-related issues that should also be progressed, although they are 

not as critically important as the two highlighted above. They are briefly outlined below.  

Determining use of auction proceeds  

The Government has indicated it is considering options for recycling some or all the cash that would 

be generated from NZ ETS unit auctions.3 Under current fiscal policy practices, this cash would be 

retained and allocated through government budget processes.  

Auction proceeds could be used for a specific purpose4, which would provide an opportunity to 

boost public support for the NZ ETS. For example, proceeds could be invested directly in: emissions 

reduction activities and infrastructure; to support low-income households and communities through 

the transition and adjust to rising emissions prices; for public education and engagement activities 

related to climate change and behaviour change; or for assisting communities and local authorities 

with the costs of adapting to the impacts of climate change.  

Another option that needs to be considered is purchasing offshore mitigation to enable Aotearoa to 

meet its Nationally Determined Contribution (NDC). 

Future of industrial free allocation 

The current approach in the NZ ETS to mitigate emissions leakage risk (output-based industrial free 

allocation) has some downsides. It limits demand-side emissions reduction, is not compatible with 

deep decarbonisation in the long term and uses taxpayer resources which then cannot be used for 

other purposes.  

A gradual phase-out of industrial free allocation was introduced through the recent NZ ETS reforms. 

The Government is also planning to undertake a review of other aspects of industrial free allocation 

policy, including looking at updating the electricity allocation factor and allocative baselines. These 

are useful steps and should be pursued.  

There are alternative policy instruments that could be used to address the risk of emissions leakage 

such as product standards, consumption taxes and border carbon adjustments (BCAs). These choices 

should be explored, as over the longer term they may be more compatible with the 2050 target and 

allow industrial free allocation to be reduced more quickly. 

Reducing the uncertainty about adjustments to NZ ETS settings  

As we outlined in our submission to the consultation on the proposed NZ ETS settings in February 

20205, it would be beneficial if the government provided more information about how it intends to 

adjust unit volumes over time through the rolling five-year process for determining NZ ETS settings. 

To build confidence in the market and support informed decision-making by market participants, the 

process for adjusting NZ ETS settings should be predictable and transparent. Specifically, it would be 

useful for the government to outline how it intends to manage unit volumes in the NZ ETS in light of 

the split-gas 2050 target. One option the government could consider would be to outline its 

 
3 (Cabinet Environment, Energy and Climate Committee, 2020) 
4 This is often termed revenue recycling. 
5 (Climate Change Commission, 2020) 
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approach to making adjustments over time in a published document or policy. This would help to 

reduce uncertainty about future unit supply, facilitate price discovery and better enable the NZ ETS 

to drive low-emissions investment. 

Voluntary action to reduce emissions and the voluntary emissions market 

Some individuals and businesses wish to undertake voluntary action to contribute additional action 

towards or beyond meeting the emissions reduction targets. There is currently a lack of clarity about 

the role and avenues for voluntary emissions reductions in Aotearoa. This is due to the wide 

emissions coverage of the NZ ETS as well as the fact that negotiations about how trading in offshore 

mitigation will work in future have not concluded. There are also concerns within government that if 

a mechanism is enabled that allows the use of domestic emissions reductions for voluntary 

offsetting for carbon neutral claims, it would make achieving the emissions reduction targets more 

costly overall. This lack of clarity means that desire for voluntary action in the private sector is not 

being leveraged for climate benefits, which is a missed opportunity.  

The government should clarify the types of claims that can be made about voluntary emissions 

reduction action that are possible in Aotearoa. This should consider how the NZ ETS and targets are 

accounted for – which is discussed in Chapter 3: How to measure progress.  

Factor target-consistent long-term abatement cost values into policy and 

investment analysis  

The government’s policy decisions or investments in long-lived assets must not lock Aotearoa into a 

high-emissions development future or one that increases exposure to the impacts of climate change.  

A specific action that could have a powerful effect to help future-proof these decisions would be to 

require the incorporation of long-term abatement cost values consistent with climate change goals 

into the Government’s cost-benefit or cost-effectiveness analysis. This is sometimes termed a 

‘shadow price’ on emissions. It is common practice internationally; the World Bank and a range of 

countries such as the UK and France include a shadow price path in financial analysis of investment 

and policy decisions.  

Challenges 

Government agencies in Aotearoa currently use a range of different emissions cost values in analysis 

– there is no consistent approach.  

The Productivity Commission’s Low-emissions economy report recommended use of a shadow 

emissions price.  

Work has progressed but an approach is still not widely bedded in within government. Our analysis 

also now provides new information and an opportunity for long-term abatement cost values 

consistent with the 2050 target to be adopted for this purpose.  

Approach / Policies 

The government should adopt and implement, across government agencies, a centrally agreed range 

of abatement cost paths for policy and investment analysis based on what is needed to meet the 

2050 target. This will increase consistency and comparability in government investment decision-

making, including in cost-benefit analyses. This shadow price path range would also be useful for 
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guiding local government and private sector decisions, to ensure that climate considerations are 

given appropriate weight and to avoid investments in assets that may later become stranded. Our 

analysis suggests that marginal abatement costs of around $140 in 2030 and $250 in 2050 in real 

prices are likely to be needed for Aotearoa to meet the proposed emissions budgets and the 2050 

target. This information should inform the values used for policy and investment appraisal.  

These long-term marginal abatement cost values are not a forecast of NZ ETS unit prices and is 

conceptually different from the market price in the NZ ETS.  

19.2.2 Integrate government policy making across climate change and 

other domains 

Transitioning Aotearoa to a low-emissions economy requires a coherent and coordinated approach 

to climate change across government agencies, and across levels of government. A focus on 

coherent policy is important to ensure that households, business and communities receive clear and 

consistent signals about the transition to low emissions, and the nature and speed of change 

required. The fragmented nature of the government machinery poses a challenge in this regard. 

Challenges 

Responsibility for the development of climate policy is distributed across a number of different 

government agencies in Aotearoa. 

While the Ministry for the Environment (MfE) holds the lead in terms of the overall architecture of 

climate policy, the policy levers for the different sectors sit with other agencies. MBIE, Ministry for 

Primary Industries (MPI), Ministry of Transport (MOT), Ministry of Foreign Affairs and Trade (MFAT), 

Statistics NZ, Treasury and the Environmental Protection Agency (EPA) all play different roles in 

terms of providing advice on mitigation, administrating mitigation policy (such as the NZ ETS), or 

international climate-related negotiations.6 Agencies like Ministry of Housing and Urban 

Development (HUD), Inland Revenue (IRD), Department of Conservation (DOC), Ministry of 

Education (MoE), Ministry of Defence and others also have policy remit and levers that can be used 

to achieve climate change outcomes. For agencies aside from MfE climate change is not their core 

business, and climate considerations are often crowded out by other priorities. 

Currently climate change considerations are also not consistently ‘mainstreamed’ throughout all 

government policy and procedures, including understanding how government levers can be used as 

a mechanism to achieve climate change outcomes. Measures such as tax levers and structures, 

procurement procedures, and cost benefit and regulatory impact analysis (RIS) are all instruments 

that can be used to achieve outcomes, but this is not done systematically. This means that climate 

impacts are not reliably considered during the development of new policies, regulations or fiscal 

proposals, which can undermine climate change goals. Decisions being made by national and local 

agencies can be poorly aligned and lack policy coherence. Different agencies also give different 

weighting to various concerns in their decision making.  

 
6 (New Zealand Productivity Commission, 2018) 
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Factoring target-consistent long-term abatement cost values into policy and investment analysis (as 

discussed in the previous section) will help to expand capabilities and mainstream climate 

considerations, but other approaches are also important. 

Some activities that take place across sectors, such as tourism, the food and fibre system and 

international education, have a significant impact on emissions. However, opportunities for reducing 

emissions from these activities are often not well understood due to their cross-cutting nature. The 

responsible government agencies do not have climate change as part of their core business, and 

therefore, tend not to focus on low-emissions objectives.  

Approach / Policies 

It is important to ensure that climate change objectives are given a high priority across government 

and factored into decision making. Ministerial focus on climate change goals and the use of 

connected Ministerial portfolios is helpful. Consistent signalling across investments, policy 

statements, direction to officials and internal policies and directives is also important to ensure that 

all regulatory and policy frameworks are aligned with low-emissions objectives.  

Ensuring government procurement policies include climate considerations, and leveraging 

government purchasing power to support lo- emissions products and practices could also help 

reduce emissions. 

19.2.4 Information and behaviour change  

Transitioning the economy to low emissions will require some significant changes to behaviour. This 

is highlighted by our modelling. Behaviour change will need to be at an organisational, business, as 

well as on  an individual level. 

There will need to be changes to the kinds of cars people drive, the way they travel and how their 

homes are heated. These changes will need to be supported by infrastructure. Businesses, industry 

and investors will also need to make some different choices. Some businesses will need to switch to 

new processes and ways of doing things. Many farmers will need to change how they manage their 

land. All these things rely on changing behaviour and frameworks that support that change.  

Policies, comprehensive research and measures will need to be put in place to support consumers, 

businesses, investors and others to make the necessary changes. One important element of this is 

ensuring firms and financial entities provide information on the extent of their climate risk exposure 

and identify how those risks are being managed. This transparency is important to ensure that 

investors, insurers, lenders, Boards of Directors and other stakeholders can make informed decisions 

concerning their investments. 

Another important aspect is the need to undertake research to identify opportunities to change 

behaviour in a way that aligns with emissions reduction goals and create structures that support the 

pursuit of those opportunities.  
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Undertake research to identify opportunities to change behaviour and create 

structures to support the pursuit of those opportunities 

Understanding how to encourage long-term and sustainable behaviour change, and what levers to 

use (for example, education, policy) will require an evaluation of current and past programmes in 

Aotearoa and internationally, as well as a significant research programme to identify what tools to 

use and why.  

This recognises that changing behaviour is complex and requires a collaborative, focused and multi-

agency approach. In some cases, change may need to be driven at a hyper-local level, recognising 

the barriers to change within communities can be very different. Individuals within communities can 

be strong advocates and drivers of sustainable and authentic change. During engagement and during 

our consultation phase to our 2021 Draft Advice for Consultation, stakeholders told us that funding 

or recognising these community advocates could be one tactic that has had success for other 

complicated social issues, for example family violence. 

Sustainable behaviour change campaigns use a carefully planned, audience-driven approach. It must 

be grounded in good research, and continually evaluated.7 Such an approach creates environments 

that support desired behaviour, rather than just targeting individuals. 

Challenges 

Supporting changes to corporate, group and individual behaviour in a way that aligns with 

transitioning the economy to low emissions will be important. Large scale behaviour change is 

required in every sector of the economy to meet the 2050 target. 

Processes that are well known in behavioural science, such as group polarization and science denial, 

pose a significant challenge to climate policy.8 There may well be other social, partisan or 

informational barriers that impede corporations, communities and individuals from making decisions 

and pursuing action that would lower emissions. 

Little research has taken place, especially in the Aotearoa context, into what opportunities may exist 

to support changes to behaviour that support emissions reductions. The opportunities to change 

behaviour will be diverse and require very different approaches. 

Approach / Policies 

An example of a joined-up approach, involving multiple agencies was the adoption of the Safe 

System to drive the country’s road safety strategy.9 The Safe System takes a system-wide view of 

road safety recognising that road safety is not the sole responsibility of the individual driver but 

depends on the entire road and transport system and the different levers and actors that make up 

the system. This includes legislation and enforcement, innovation, education and information, and 

leadership and capability.  

Multiple agencies operating at the different levels of the transport system – including policy, 

enforcement and operations at local and national levels – are committed to the approach. Funding is 

 
7 (NSMC, 2011) 
8 (van der Linden et al., 2020) 
9 (Waka Kotahi (NZ Transport Agency), 2021b) 
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allocated through the Land Transport Fund, which directs income from petrol taxes and road user 

charges (see Box 19.4: Road User Charges) into things that the government wants to achieve for the 

transport network.10 If income from the NZ ETS were directed toward climate change initiatives, it 

could be used in a similar way. 

Behaviour change in transport is directed by Waka Kotahi (NZTA) as the operations arm of the 

transport system. Work with local councils recognises that different communities have different 

needs and will respond to programmes that reflect this. There is no equivalent in climate, therefore 

a working group could be created across government to identify, scope, research and design 

sustainable and audience focused behaviour change initiatives.  

Addressing identified gaps in evidence and data 
Our advice has relied heavily on the economic, social, cultural and environmental evidence and data 

that is available. Some sectors have a wealth of evidence and data available, for example transport. 

However, in other sectors the evidence and data available is old and inconsistent, for example land-

use classification data. There are some gaps in the evidence and data needed to properly analyse the 

impacts and co-benefits of climate change policy that need to be addressed.  

A key gap relates to the Māori economy, which is an enabler of Māori development and 

intergenerational sustainability and prosperity. Driven by cultural values, some Māori-collectives are 

already identifying and/or moving into innovative low-emissions industries. According to recent 

data, the Māori asset base has been estimated at $69 billion.11 However, further data on the Māori 

economy will be essential for future analyses. See Chapter 10: Perspectives from Tangata Whenua: 

Considering emissions reductions and removals from a Te Ao Māori view for more information.  

Challenges 

Examining historic disruptions to the ownership, utilisation, and management of Māori collectively-

owned land raises the question of how the emissions budgets and efforts to reduce emissions can be 

equitable without a clear understanding of the current state of emissions from Māori-collectives or a 

Māori emissions profile.  

A Māori emissions profile would enable Māori-collectives to have oversight of and manage 

emissions collaboratively across their takiwā. This would better enable balancing traditional 

concepts and practices of rangatiratanga/mana motuhake, e.g. resource preservation and 

management alongside contemporary cultural, social, and economic aspirations for Iwi, hapū, and 

whānau intergenerational wellbeing and cultural vitality. 

Approach / Policies 

A crude attempt at estimating a Māori emissions profile by Iwi takiwā could be achieved through 

Crown agencies (such as Te Puni Kōkiri, MfE, MPI, Manaaki Whenua, Te Tumu Paeroa and other 

Crown Research Institutes), giving effect to kotahitanga. By working collaboratively Crown agencies 

could build on existing data (e.g., Te Puni Kōkiri’s Toku Whenua platform) and include additional 

data (e.g., stocking rates, production/forestry site coverage data, and Iwi/takiwā boundaries) to then 

support Iwi/Māori to stand up their own platform to effectively manage and monitor emissions 

 
10 (Waka Kotahi (NZ Transport Agency), 2018) 

11  (BERL, 2021)8 
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within their takiwā, and incorporate this information in current and future planning and decision 

making. 

Addressing this gap, and the associated information and capability enablement required, is 

consistent with giving effect to rangatiratanga and supporting more equitable outcomes for 

Iwi/Māori. However, it is imperative that the enabling platform/mechanism ensures Iwi/Māori-

collectives maintain mana motuhake (control and autonomy) over their data and information. 

A platform that enables Iwi/Māori-collectives to maintain an emissions profile within their mana 

whenua area/takiwā will enhance current and future decision making, trade-off analysis, and enable 

Iwi/Māori-collectives to better understand their current contribution to emissions reductions and 

removals. It will also support Māori-collectives to set realistic goals to manage emissions going 

forward.  

Facilitating a platform/mechanism to enable Iwi/Māori-collectives to measure and monitor their 

emissions profile, not only supports Iwi/Māori-collectives to control their own emissions, but also to 

provide leadership locally and demonstrate impact in achieving climate positive goals.  

 

19.2.3 Support innovation and research, development, and 

demonstration (RD&D) to speed up the transition to low emissions 

Low-emissions RD&D is about creating new technologies and processes that reduce emissions – for 

example, inventing new ways of generating energy, new fuels, or developing more efficient 

processes.  

Innovation is broader than RD&D. Innovation is the process of converting ideas and knowledge into 

new products, processes and ways of doing things. Transitioning Aotearoa to low emissions will 

require innovation right across the economy, including energy and transport systems, buildings, 

industrial processes, forestry, waste, and how land is used. Innovation is an important driver of 

increased productivity and pushes out the boundaries of what is possible. 

Innovation is not always about developing something completely new, it is also about adapting 

existing technologies and practices to new circumstances. Aotearoa is likely to be a technology taker 

in many areas, but innovation will still be needed to absorb, adapt and deploy new technologies and 

processes developed elsewhere. 

Innovation results from investments in RD&D, and from combining complementary ideas, skills and 

technologies in new ways.12 Public and private investments in RD&D support both the development 

of new technologies, and the testing, adaptation and adoption of technologies that already exist. 

Innovation also depends on access to knowledge, skills and finance.13  

It is important that policies targeting innovation and RD&D form part of a package of policies to 

address climate change, because it can support deeper emissions reductions in the longer term. 

Providing tailored support to bring down the cost of advanced technologies through investment in 

RD&D can unlock deeper mitigation potential, on a larger scale, than would otherwise be possible.14 

 
12 (New Zealand Productivity Commission, 2020) 
13 (New Zealand Productivity Commission, 2021) 
14 (International Energy Agency, 2017) 
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Challenges 

While innovation can play a central role in supporting the transition to low emissions, there are 

currently several challenges that can hinder the innovation process. Innovation is costly and risky, 

and its impacts are often uncertain. Investing in climate related innovation can be hard for business 

to justify in the face of competing pressures. Businesses have limited access to the money, time and 

skills needed to carry out innovation or to invest in adopting low-emissions technologies and 

processes. 

The ‘spillover benefits’ from RD&D can also deter private companies from making investments. 

Spillover benefits occur when the development of new ideas or technologies benefit numerous 

businesses or people (including in the future) beyond those who pay for and develop them. Other 

businesses and individuals can copy the idea or practice, and so do not have to invest in research 

and innovation to create those benefits. Spillover benefits from low-emissions innovation are good 

for the global climate, but it can act as a disincentive if the business or organisation that created new 

technologies or processes cannot be sufficiently rewarded. 

Existing product standards and specifications can also inhibit innovation, as they do not explicitly 

allow use of emerging low-carbon products. This means new approaches can be perceived as risky or 

unproven, which can constrain demand. At the same time, the process of achieving product 

assurance and certification for new approaches is resource intensive. 

Other factors that can inhibit innovation include a lack of information about, or awareness of, the 

performance, cost and availability of low-carbon products amongst trade professionals, suppliers, 

and end users. A lack of harmonisation across the supply chain can also limit awareness about 

opportunities to streamline engineering, procurement and construction in a way that increases 

energy and resource efficiency. 

Incentivising innovation has the potential to speed up emissions reductions and lower their costs. 

Emissions pricing is one key aspect of incentivising innovation but, given the risks and long 

timeframes, it provides an uncomplete incentive. Pricing therefore needs to be supported by other 

policies to help overcome some critical barriers. 

Given the long timeframes associated with RD&D, incentives need to be in place early to drive the 

innovation needed to support a cost-effective path to meeting the 2050 target. 

The Productivity Commission made several recommendations to improve the national innovation 

system and align it with climate change goals.15 This included establishing the goal of transitioning to 

low emissions as a key priority within the national innovation ecosystem.  

Approach / Policies 

Aotearoa needs to ensure that it has well designed policies and support in place that enable 

researchers and industry to develop, adapt and deploy low-emissions technologies.  

Effective emissions pricing will be an important part of incentivising innovation, but direct support 

for RD&D, and to support the development of necessary skills and capabilities, will also be 

important. Measures could include, for example:  

 
15 (New Zealand Productivity Commission, 2018) 
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• Clearly signalling policy direction to incentivise innovation. This includes signalling policy 

changes and pathways to reaching the 2050 target well in advance.  

• Targeting government RD&D investments to areas where Aotearoa is likely to be a 

technology leader16,  and where the spillover benefits are likely to be greatest – including 

RD&D to reduce emissions from agriculture. 

• Embedding transitioning to a low-emissions economy as a key goal within programmes for 

supporting science and innovation, to ensure climate change objectives are prioritised – for 

example, through government-led schemes like Callaghan Innovation research and 

development grants, the Centres of Research Excellence, Crown Research Institutes, and 

the National Science Challenges. 

• Introduce measures to de-risk innovation and early uptake of low-emissions technologies 

and processes – for example, more direct public backing and funding support for 

innovation focused on lowering emissions.  

• Increase industry, operator and consumer awareness and knowledge of low-emissions 

products and practices, including through greater investments in pilots and demonstration 

projects. 

• Better coordination of government engagement and support.  

• Introduce regulatory setting to raise firms’ RD&D including tax credits, research grants, 

intellectual property regulation; and broader policies to support venture capital and skills.17 

Mobilise finance for low-emissions investments 

Investment will be needed right across the economy to support the transition to low emissions. It is 

essential for funding innovation and RD&D, as well as infrastructure, equipment and more efficient 

processes to reduce emissions, including to enable responses to emissions pricing.  

Access to finance and investment capital will underpin emissions reductions in every sector. Ensuring 

that public investments support low-emissions outcomes will be a critical part of this. Government 

project and program funding must be aligned with climate goals (as discsused in the previous 

section).   

Public entities and investment vehicles (for example, ACC and the NZ Superfund) also hold significant 

financial assets. Incorporating low-emissions investment criteria into their investment strategies 

could have a significant impact. The actions that public entities undertake can affect change in the 

actions and investments of others, spurring wider change.  

Mobilising private investment will also be critical. Capital needs to be redirected away from 

emissions intensive activities, and finance for low-emissions investments needs to be scaled up.  

Challenges 

Barriers that currently hinder flows of private capital towards low-emissions investments must be 

identified and addressed, and ways to incentivise the growth of sustainable capital markets need to 

be explored.  

 
16 (New Zealand Productivity Commission, 2021) 
17 (New Zealand Productivity Commission, 2021) 
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The Productivity Commission identified four types of barriers to low-emissions investment. These 

barriers are dervied from the disconnect between standard commerical decision-making and the 

public interest of avoiding dangerous climate change:18 

• Information and inertia barriers: systemic overvaluation of emissions-intensive activities 

due to a lack of information on the true risks and costs  

• Technology and market risks: first mover costs due to the high upfront capital costs (that 

focus on short-term costs) and uncertainty about uptake of technologies in the market  

• Coordination failures: a lack of alignment within government and between government and 

the private sector, which slows the upakte of low-emissions solutions, including technology, 

business models and land-use practices 

• Scale-of-investment barriers: there is a need for investment opportunity at the scale 

needed to satisfy investors, especially institutional investors 

As discussed in Chapter 10: Perspectives from Tangata Whenua: Considering emissions reductions 

and removals from a Te Ao Māori view , there are also some specific challenges for Māori-collectives 

to access finance, including related to assets such as collectively-owned Māori land under Te Ture 

Whenua Māori Act 1993. This can create liquidity or investment constraints.19,20 

Approach / Policies 

A considerable amount of advice has been developed in Aotearoa and overseas that looks at 

approaches to changing the way investment and lending decisions are made, to support sustainable 

finance flows. This includes, for example, the Sustainable Finance Forum’s Roadmap for Action and 

work undertaken through the global Network of Central Banks initiative Network on Greening the 

Financing System.21  

The government needs to ensure that public funding is aligned with low-emissions investment, 

consistent with the approach outlined in the Commission’s advice, Ināia Tonu Nei, (Chapter 12: 

Policy direction to create an enablign environment for change, and Chapter 13: Policy direction that 

cuts across sectors). This can overcome coordination failures and ensure that government initiatives 

do not work at cross-purposes, duplicate efforts or miss opportunities to achieve emissions 

reductions from public funds.   

The government should also consider ways to overcome the barriers to access low-emissions finance 

for Māori-collectives identified above to avoid compounding historic grievances for Iwi and Māori. 

 

Require entities with large investments to disclose climate-related risks 

Climate change exposes the financial system to risk and instability. An understanding of exposure to 

climate-related risk is important to help firms and other entities manage and appropriately price 

those risks. It also is important to inform lending, investment and insurance underwriting decisions, 

 

18 (New Zealand Productivity Commission, 2018) 
19 (Karamea Insley & Meade, 2008) 
20 (New Zealand Productivity Commission, 2021) 
21 (Network for Greening the Financial System, 2021; Sustainable Finance Forum, 2020) 
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and allow companies to make decisions that reflect their view of how the transition to low emissions 

will play out. 

Firms or entities with large investments in fossil fuel exploration or in emissions-intensive 

infrastructure, are potentially exposed to considerable financial risk if those investments and assets 

lose value or become unusable as the world transitions to low emissions – known as ‘transition 

risks’. Many other firms without direct investments in fossil fuels might also be exposed to financial 

risk, for example through reliance on emissions-intensive supply chains.  

Some firms will also be exposed to the physical risks of climate change. For example, ports and many 

airports will be more exposed to sea level rise and storm surges given they are located at or close to 

sea level. Publicly owned infrastructure such as roads, wastewater and stormwater, and electricity 

lines may also be affected. The 20,000 to 30,000 farm businesses in Aotearoa may also be impacted 

by more extreme weather events.  

Challenges 

Climate change poses a material financial risk not only to individual companies and investors, but 

also to the entire financial system.22 Without clear and transparent information about exposure to 

climate risk, firms, lenders, investors, insurers and other stakeholders may be left with unforeseen 

liabilities, or risky investments.  

Climate-related financial risk disclosures require firms to provide information on the extent of their 

climate risk exposure and identify how those risks are being managed. Based on recommendations 

by the industry-led Task Force on Climate-Related Financial Disclosures (TCFD)23, disclosures should 

include information about: 

• the organisation’s governance around climate related risk 

• the actual and potential impacts of climate-related risks and opportunities on the 

organisation’s businesses, strategy, and financial planning 

• the organisation’s process for identifying, assessing and managing climate-related risks 

• the metrics and targets used to assess and manage climate-related risks and opportunities 

Disclosing climate-related issues supports long-term resilience, benefitting not just firms, investors 

and markets, but also workers and society more broadly. It also allows Boards to take these issues 

into account when making short- and long-term investment plans, expenditure, acquisition and 

reviewing corporate strategy.  

The Government has recently put in place a mandatory financial disclosures regime.24 The proposal 

received strong support during its consultation phase, including from three quarters of respondents 

that would be impacted by the proposed regime.25 

 
22 (Ministry for the Environment & Ministry of Business, Innovation & Employment, 2019; Task Force on 
Climate-related Disclosures (TCFD), 2017; Task Force on Climate-Related Financial Disclosures, 2020) 
23 (Bloomberg, 2017) 
24 (Cabinet Economic Development Committee, 2020; Ministry for the Environment & Ministry of Business, 
Innovation & Employment, 2019; New Zealand Government, 2020) 
25 (Office of the Minister of Commerce and Consumer Affair & Office of the Minister for Climate Change, 2020) 
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The recently adopted mandatory financial disclosures regime will cover about 200 entities that 

manage about 90% of assets in Aotearoa – including banks, credit unions, building societies, 

insurers, investment schemes, Crown financial institutions that manage more than $1 billion in total 

assets, and all equity and debt issuers listed on the New Zealand Exchange (NZX).26  

Approach / Policies 

The mandatory financial disclosures regime recently put in place by the Government is an important 

step in ensuring investors, insurers, consumers and others have the necessary information to make 

informed choices and avoid exposure to climate risks. The ongoing review of this regime will be 

important to ensure that it remains fit for purpose in the future, and as knowledge about the nature 

of climate risks evolves. 

The newly adopted regime is limited to institutions that manage more than $1 billion in total assets, 

and equity and debt issuers listed on the NZX. While the cabinet paper noted that it is important for 

public entities to consider and disclose their long-term climate-related risks and opportunities, the 

regime will not capture public entities.27  

The government could consider extending the proposed regime to progressively increase its 

coverage and impact. For instance, the regime could be expanded to cover public entities at the 

national and local level. The government could also consider extending the regime to cover 

emissions enabled by loans from financial institutions. An appropriate threshold would need to be 

set to enable this to operate effectively.  

 

19.2.5 Increase the circularity of the economy 

Moving to a more circular economy could reduce emissions through improving the efficiency of 

material flows, maintaining the value of products for as long as possible and directly reducing the 

amount of methane-generating waste we send to landfill. Figure 19.1 below illustrates the circular 

economy system.  

 
26 (Cabinet Economic Development Committee, 2020; New Zealand Government, 2020) 
27 (Office of the Minister of Commerce and Consumer Affair & Office of the Minister for Climate Change, 2020) 



 

20 
2021 Supporting Evidence  

 

 

Figure 19.1: Circular economy systems diagram 

A circular economy (see Figure 19.1) is based on the principles of designing out waste and pollution, 

keeping products and materials in use, and regenerating natural systems.28 

Traditionally, developed economies work on a fundamentally linear basis, where resources are 

extracted, converted into a useable product or commodity, used and then disposed of after the 

product or commodity is considered past its use. A circular economy is an alternative to this in which 

resources are kept in use for as long as possible so that the maximum value can be extracted from 

them. The focus then shifts to recovering and regenerating products and materials at the end of 

each service life. A circular economy is one where the lifecycles of materials are maximised and 

usage optimised. It is underpinned using renewable energy and is environmentally restorative by 

design.29 Shifting towards a circular economy represents an entire system shift to a new global 

operating system generating sustainable economic, environmental and societal benefits. 

In the product development and creation process of a circular economy, value is maximised and 

leakages in the system are minimised via feedback loops. Technical materials (e.g. manufactured 

products such as electrical equipment) are kept separate from biological materials (e.g. food) to 

keep technical materials in continuous high value circulation and out of the biosphere, while 

biological materials can be used to regenerate nature (e.g. return to soil as compost). 

Circular economy principles present unique opportunities to help tackle the climate crisis by 

reducing greenhouse gas emissions along supply chains, preserving the embodied energy of 

products and materials and increasing carbon sequestration through the regeneration of natural 

systems. Research by the Ellen MacArthur Foundation found that in Europe, India, and China, a 

circular economy could reduce greenhouse gas emissions by 22–44% in 2050 compared to the 

 
28 (Ellen MacArthur Foundation, 2017) 
29 (Ramboll et al., 2020) 



 

21 
2021 Supporting Evidence  

 

current development path, when implemented in sectors such as the built environment, mobility, 

food, electronics and textiles.30 

Many countries have also adopted circular economy plans or strategies. The European Union (EU) 

has adopted a circular economy action plan as part of their Green New Deal.31 Member countries of 

the EU have also adopted national level plans with the Netherlands adopting a roadmap to achieve 

full circularity by 2050.32 Outside of the EU, a number of countries including China,33 Japan34 and 

Australia35 have also adopted circular economy strategies or embedded it as part of other strategies.  

As well as being effective in reducing greenhouse gas emissions, the circular economy could also 

generate numerous environmental and economic co-benefits. There are indications that circular 

economy business models offer a range of possibilities to distribute risk across supply chains, 

increasing their flexibility and resilience to climate risks such as extreme weather. The evidence base 

is relatively strong in the agriculture sector, with findings suggesting there is a positive relationship 

between regenerative agricultural practices and climate resilience. However, the degree to which a 

circular economy increases resilience is context specific since climate risks and vulnerability vary 

greatly by industry, geography, and socio-economic context. Auckland Tourism, Events, and 

Economic Development (ATEED) found that a shift to a circular economy could increase Auckland’s 

GDP by $8.8 billion by 2030.36  

Challenges 

While the benefits of the circular economy are increasingly recognised, there remain a range of 

challenges to be overcome to enable the transition. The European Commission identified a range of 

barriers which include.37 

• Insufficient skills and investment in circular product design and production that could 

facilitate greater re-use, remanufacture, repair and recycling 

• Current levels of resource pricing which create economic signals that do not encourage 

efficient resource use, pollution mitigation or innovation 

• Lack of sufficient incentives due to the insufficient internalisation of externalities through 

policy or other measures 

• Non-alignment of power and incentives between actors within and across value chains (e.g. 

between producers and recyclers) to improve cross-cycle and cross-sector performance 

• Still limited consumer and business acceptance of potentially more efficient service-oriented 

business models, e.g. leasing rather than owning, performance-based payment models 

• Limited information, know-how and economic incentives for key elements in the supply and 

maintenance chain, e.g. for repair and reuse, on chemical composition of certain products 

such as substances in electronic devices 

 
30 (The Ellen MacArthur Foundation, 2019) 
31 (European Commission, 2020) 
32 (Government of the Netherlands, 2020)  
33 (Li & Lin, 2014) 
34 (Ministry of Economy Trade and Industry (Japan), 2020) 
35 (Australian Government, et al., 2019) 
36 (Auckland Tourism, Events and Economic Development & Sustainable Business Network Circular Economy 

Accelerator, 2018) 
37 (European Commission, 2014) 
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• Shortfalls in consumer awareness (e.g. perishability of food products) 

• Insufficient waste separation at source (e.g. for food waste, packaging)  

• Limited sustainable public procurement incentives in most public agencies (i.e. Green Public 

Procurement) 

• Insufficient investment in recycling and recovery infrastructure, innovation and technologies 

(related to this is the lock-in of existing technologies and infrastructure) 

• Challenges in obtaining suitable finance for such investment 

• Weaknesses in policy coherence at different levels (e.g. bioenergy and waste policies) 

• Widespread planned obsolescence in products 

In addition to the above, there are some challenges in Aotearoa that are specific to our national 

circumstances.  

One of the biggest challenges of implementing a circular economy in Aotearoa is the lack of quality, 

reliable data in the waste sector. Currently, Aotearoa does not even have any official statistics on 

resource flows throughout the entire economy or reliable data on non-municipal landfills or farm 

fills. Addressing this data gap must be a key first step. This will allow for the development of 

Aotearoa-specific indicators of circularity as well as plans on how to get us there. 

While waste would play only a very limited role in a circular economy, a modern, well-coordinated 

efficient resource recovery sector is a critical component in moving towards a circular economy. 

However, the waste sector in Aotearoa is far from this ideal now with the highest rates of landfill per 

capita and the lowest recycling rates in the OECD (see Chapter 8: Reducing emissions from waste). 

The insufficient investment in recovery infrastructure, innovation and technologies means that 

source separation is quite low and as a result the value of recovered product is quite low due to high 

levels of cross contamination.  

Approach / Policies 

An Aotearoa specific approach to moving towards a circular economy must be developed in genuine 

partnership with Iwi/Māori. Circular economy thinking aligns closely with a te ao Māori worldview 

which recognises holistic relationships across nature, society and people. Iwi/Māori are also leading 

the way with programs such as Para Kore which has a roadmap for zero waste marae by 2025.38 

Incorporating mātauranga Māori in moving towards a circular economy will enable the 

implementation of an effective and Aotearoa specific vision. 

A lead agency should be nominated to coordinate and drive the move towards a circular economy 

forward. This will help provide a clear governance structure, with the lead agency having a mandate 

to work across different agencies and sectors.   

Developing measures for circularity is critical. Aotearoa needs baseline measurements of circularity 

that are specific to our national context. The strong presence of agriculture in our economy and 

society means that there are unique opportunities and challenges to explore with the potential for 

Aotearoa to provide an exemplar circular economy model for agriculture.   

 
38 (Ministry for the Environment, 2021c) 
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Opportunities to circularise the economy should be identified and the steps and actions required 

outlined. While some of this work is ongoing with $10.9 million in Endeavour funding awarded to 

explore the circular economy in the Aotearoa context,39 additional resources would be welcomed. 

 

19.2.6 Develop a thriving, climate-resilient bioeconomy that delivers 

emissions reductions 

A thriving bioeconomy in Aotearoa could deliver emissions reductions by decarbonising energy 

sources, replacing fossils fuel-derived materials in supply chains, increasing the carbon stored in 

long-lived products, and reducing waste.  

The bioeconomy encompasses many sectors, from primary industries such as forestry, agriculture 

and fisheries, through to manufacturing and processing. Primary industries in Aotearoa already 

contribute significantly to the economy. They also produce significant volumes of biomass residues 

and waste. Some of this biomass is already used productively in the Aotearoa economy.  

 

Box 19.1: What is the bioeconomy? 

  

Figure 19.2: Mapping the segments of the Aotearoa bioeconomy 

Broadly speaking, the bioeconomy refers to all parts of the economy that use renewable biological 

resources to produce food, products and energy. 

A bioeconomy that delivers emissions reductions is one that supports the transition to a low-

emissions economy by increasingly using renewable biological resources to displace fossil fuel 

 
39 (Ministry of Business, Innovation and Employment, 2020a) 
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resources. These resources can be grown specifically for this purpose, often known as energy crops, 

or can be obtained from residues or by-products derived from biological material that, in a linear 

production system, would be considered as waste. Instead, these residues from primary industries 

are used as inputs in production, for instance, for biofuels, biomass, and construction materials. 

A thriving bioeconomy that delivers emissions reductions needs to be supported by investment from 

sustainable finance to realise its potential for emissions reductions and regional employment. 

As noted in Chapter 4: Reducing emissions – opportunities and challenges across sectors, greater use 

of biomass in our supply chains has the potential to significantly reduce emissions in Aotearoa. This 

can be achieved in many ways: decarbonising energy sources, replacing fossil fuels-derived raw 

materials in supply chains, increasing the carbon locked into products, and reducing waste – which in 

turn avoids emissions.  

Examples of biomass used as a substitute for fossil fuels include wood pellets replacing coal in 

process heat; cooking oil- or tallow-derived biofuels replacing petrol or diesel; cardboard packaging 

replacing plastic; and biochar substituting for synthetic fertilizer.  

Chapter 5: Reducing emissions from energy and industry outlines the opportunities and challenges 

for biomass use in process heat. Biomass is already used extensively in the wood, pulp and paper 

manufacturing sector as on-site waste material and processing by-product is readily available. In 

these applications, woody biomass provides more energy for process heat than coal and fossil gas 

combined.40 Other industrial sectors, such as food, cement, lime and glass manufacturing use the 

fuel more opportunistically and generally at manufacturing sites near forestry or wood processing 

operations.  

The costs for biomass in process heat can be comparable to coal and fossil gas where biomass is 

easily available. Emissions reduction costs range from $0-$100 per tCO2. While biomass could supply 

high temperature process heat (>300oC), the fuel is most suitable for applications which require 

medium temperature process heat (100-300°C) due to the size of plants and fuel availability 

limitations.41 Biomass can be blended with, or substituted for, coal in some existing boilers, furnaces 

and kilns. Although this may require changes to fuel handling systems and particulate (air quality) 

management, this presents a lower cost route than complete replacement of combustion systems 

and allows industrial users to begin decarbonisation with existing assets.42 Dedicated biomass boilers 

would achieve greater efficiency of combustion for a wide range of biomass fuel types.  

Chapter 6: Reducing emissions from transport, buildings and urban form outlines the opportunities 

and challenges for biomass to reducing transport emissions through production of biofuels. The 

emissions reductions that can be achieved with the use of biofuels are highly specific to the 

feedstock. Emissions reduction potential is influenced by how the feedstock is grown/recovered (for 

example whether irrigation is needed, whether it is a waste or by-product), how it is transported and 

processed, how much carbon dioxide is associated with the energy used in these stages and any 

impacts on land-use changes to grow feedstocks. The carbon intensity of biofuels varies from 20%-

80% of fossil-based fuels. 

A 2018 Scion report, New Zealand Biofuels Roadmap Summary Report, concluded that credible 

large-scale biofuel production and use routes exist for Aotearoa based on sustainably produced 

feedstocks. The report also concluded that biofuels could provide transport fuel independence for 

 
40 (Ministry of Business, Innovation and Employment, 2018) 
41 (Ministry of Business, Innovation and Employment, 2019b) 
42 Industry engagement 
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Aotearoa. However, it found that the market alone would not bring about a biofueled future for 

Aotearoa.43 Tallow has previously been used for biofuel production at the Z Energy Wiri plant, which 

produced up to 20 million litres of biofuel per year.  

Chapter 8: Reducing emissions from waste outlines the opportunities and challenges for reducing 

emissions from the waste sector, including a focus on organic waste. Within the bioeconomy, 

organic waste is another source of biomass with multiple possible end-uses.  

Challenges 

There are many sectors involved in the bioeconomy, both upstream where biomass is created and 

downstream were biomass is used in place of fossil fuels. Submitters to our 2021 Draft Advice for 

Consultation identified the lack of coordination as a major challenge to achieving a thriving 

bioeconomy that reduces emissions.   

The governance structure of the Aotearoa bioeconomy is fragmented and disjointed. It is managed 

by several agencies, with different – sometimes competing mandates – and is accountable to several 

ministers. It lacks a multi-stakeholder approach, which means that currently there is inertia and less 

robust decision-making, policies and action. This also contributes to misaligned or competing signals 

to investors. There is a need to bolster government leadership to clearly signal support for a thriving, 

climate-resilient bioeconomy. 

There are also supply limitations in Aotearoa. Currently, few crops are grown specifically to produce 

biomass. One major existing source is woody biomass. While it may appear to be abundant in some 

regions, economic trade-offs would need to be made when deciding whether to utilise such residues 

for process heat. There are alternative uses for some of these residues, such as nutrient recycling for 

production forests or as liquid biofuel for hard to abate transport emissions. Trade-offs would also 

need to be made around the economics of residue recovery and the potential benefits of using 

residues for process heat and other purposes. 

There are also challenges to developing supply chains for collecting and processing bioenergy 

resources. The resource is dispersed across the whole of Aotearoa. Regional mismatches in supply 

and demand, coupled with differences in cost to transport biomass between regions can result in 

areas with oversupply and areas of scarcity.44 For instance, a 2017 Scion report found there is 

significant potential for substitution of wood for coal (15 PJ each year) at a national level. It 

cautioned, however, that the potential of wood to substitute coal must be considered at the regional 

level because of mismatches in wood residue supply and demand and the cost to transport wood 

between regions.45 Wide regional variation means that not all the potential biomass supply could be 

used.  

Gaps in data on the supply, use and demand of biomass residues adds to this challenge. Monitoring 

the increased use of biomass will be essential for ensuring the scale-up of the bioeconomy is 

sustainable, especially given competing calls on this resource.  

Some work is ongoing across government to confirm what feedstocks are feasible for biofuels and 

where they could be grown without displacing food production.46 Ministry of Business, Innovation 

and Employment (MBIE) produced a heat plant database in 2011 (and updated in 2014). This 

 

43 (Suckling et al., 2018) 
44 (Hall & Alcaraz, 2017) 
45 (Hall & Alcaraz, 2017) 
46 (Ministry of Transport, 2020a) 



 

26 
2021 Supporting Evidence  

 

contained information on the type, size and location of industrial boilers. When this was available 

and up to date, it allowed users to understand the demand by fuel type, sector and region. Some 

data is also available on wood demand by government agencies in, for example, the areas of 

defence, prisons, education, hospitals. No or minimal data is available on commercial buildings. 

In addition, there may only be a small pool of consultants who have in-depth knowledge about wood 

fuel supply options in Aotearoa and their knowledge is not widely shared. A significant increase in 

the use of biomass would also be contingent on the development of robust supply chains and long-

run supply certainty. Competing land uses, particularly food production, also limit the amount of 

bioenergy available and it will take time to scale up the biomass resource in Aotearoa.  

Another challenge for the bioeconomy is securing sufficient investment. There is a lack of financial 

support for up-front capital investment to enable businesses to pivot away from fossil fuels and 

undertake new businesses to build the bioeconomy. While there is innovative research undertaken 

by some Crown Research Institutes in this area, in particular Scion, overall, there is a lack of funding 

for RD&D to advance knowledge and advancements in technology, resources and materials.47  

Uncertainty regarding long-term biomass supply is an acknowledged issue and can impede decision-

making and investment.48 The lack of robust and recent long-term data coupled with changes in 

forestry and wood processing market conditions such as log and lumber prices, fumigation 

requirements, transport costs and exchange rates could hamper biomass cost and availability.49  

As noted in Chapter 9: Removing carbon from our atmosphere, around 60% of the forestry annual 

harvest is exported overseas as raw materials (logs, wood chips or pulp). The domestic supply of 

woody biomass as residue from domestic processing is therefore subject to export prices. While an 

increased carbon price and greater demand for biomass in Aotearoa may see some of this harvest 

redirected domestically to the bioeconomy, we also expect international demand for biomass to 

increase. This means ongoing uncertainty about the volume and price of supply. 

Other specific challenges to the bioeconomy are also outlined in the agriculture, buildings, energy, 

forestry, transport and waste sections of this chapter.  

Approach / Policies 

Given the issues identified, the government could develop and deliver a strategy for enabling a 

thriving, climate-resilient bioeconomy that delivers emissions reductions. This could provide 

direction and coordination and send clear signals to industry and investors of the long-term 

importance of a bioeconomy. 

Any bioeconomy strategy would benefit from being developed in partnership with Iwi/Māori, not 

only as a Te Tiriti o Waitangi/ The Treaty of Waitangi partner, but also as tangata whenua and 

kaitiaki with significant interests in assets that will contribute to a bioeconomy. As noted in Chapter 

10: Perspectives from Tangata Whenua: Considering emissions reductions from Te Ao Māori view, 

Māori-collectives own a significant proportion of assets in the primary sectors (50% of the fishing 

quota, 40% of forestry, 30% in lamb production, 30% in sheep and beef production, 10% in dairy 

production and 10% in kiwifruit production).50 They, therefore, constitute significant partners in any 

further development of the bioeconomy. The strategy could also benefit from incorporating 

 
47 (BioPacific Partners, 2019) 
48 (Ministry of Business, Innovation and Employment, 2020c) 
49 (Ministry for Primary Industries, 2016) 
50 (Ministry of Foreign Affairs and Trade (MFAT), 2017) 
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tiakitanga perspectives, including manaakitanga, tikanga, whanaungatanga and kotahitanga, 

throughout its development.  

The strategy for a bioeconomy could look across areas of agriculture, buildings, energy, forestry, 

transport and waste, as each has a role in the bioeconomy. It could be developed alongside the 

government’s forestry strategy, circular economy strategy and national energy strategy. 

We expect employment will rise in the bioeconomy, particularly in the regions as proximity to 

biomass sources can increase economic returns.51 A well-signalled transition will allow time to plan 

and support workers to retrain and redeploy into new areas of work. The strategy for the 

bioeconomy would, therefore, also need to feed into the Equitable Transitions Strategy. 

The bioeconomy strategy needs to be supported by a clear governance structure. This could include 

appointing a lead agency and a minister with specific responsibilities that can address some of the 

tensions currently preventing a thriving bioeconomy.  

The strategy could also assess the potential for perverse outcomes and the likelihood that bioenergy 

resources could be constrained beyond 2035.  

In the short-term, the Government could compile and publish data on existing biomass supply and 

demand. As a priority, this would mean updating its heat plant database. This could enable industry 

to match supply and demand in the short term before the policies needed to support the longer-

term development of the bioeconomy are in place.  

The government could also assess the emissions reductions potential of existing and new biomass 

resources. It could investigate and introduce regulatory, RD&D and investment settings that will 

target this resource towards the highest value use, in terms of displacing emissions. This could 

include grants, tax credits, and supportive building and procurement policies. Managing the biomass 

resource in a coherent and planned manner may lessen some of the effects of competition for this 

resource. 

We note that aviation is particularly challenging to decarbonise. Sustainable aviation fuel derived 

from biomass offers one solution but there is currently no commercially viable sustainable aviation 

fuel supply in Aotearoa. Specific consideration should be given to the role that developing a 

domestic production industry for sustainable aviation fuel in Aotearoa could play in decarbonising 

this sector. 

In the longer term, the strategy could also consider the future direction of the bioeconomy, 

including what role it will play in 2050 and beyond. This may include considering the benefits and 

costs of new biomass resources – including potentially fast rotation crops such as willow and 

miscanthus.52,53 

Greater use of harvest residues and pulp logs for biofuels has implications for the carbon stored in 

forests and wood products. For instance, an increase in biofuel produced from these sources will 

reduce the carbon stored in forest harvest residue or the harvested wood products pool, causing a 

temporary increase in emissions from the forest sector. Analysis from the Ministry for the 

Environment, however, indicates that emissions from changes in the long-term average carbon 

 
51 (Suckling et al., 2018) 
52 (J. Li & Pang, 2015) 
53 (Suckling et al., 2018) 
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stored when diverting wood for biofuel were consistently lower than the emissions avoided from the 

substitution effect.54  

Accordingly, using biomass as an alternative energy source to substitute emissions from coal and 

fossil gas, could provide consistent emissions abatement when accounting towards emissions 

reduction targets in Aotearoa. These implications will need to be factored into emissions accounting. 

There are also several sector-specific actions that would enable the scaling up of the Aotearoa 

bioeconomy. For information on: 

• specific barriers and policies relating to developing biofuels, see Decarbonise heavy 

transport (trains, ships, heavy trucks, buses, planes and off-road vehicles) in Section 

19.3.1: Transport 

• developing bioenergy, see Scale up the provision of low-emissions fuels in Section 19.3.2: 

Energy, industry and buildings  

• ways to support the bioeconomy in the construction sector, see Section 19.2.7: Enable 

emissions reductions through changes to urban form, function and development  

• ways the waste sector could contribute biomass resources, see Increase resource 

recovery from waste in Section 19.3.6: Waste. 

 

19.2.7 Enable emissions reductions through changes to urban form, 

function and development 

The way cities and towns are designed affects emissions from land use, transport, buildings, energy 

and waste. It also affects exposure of communities and businesses to climate risk. Changes to urban 

form can play a role in the response to climate change and have the potential to unlock deeper 

emissions reductions over the long term. Well-designed urban form and function is important for 

enabling emissions reductions at a systems level.  

Aotearoa has a predominately urban population, which is projected to increase.55 The number of 

buildings in Aotearoa will need to increase to meet the needs of a growing population and economy. 

How the cities, communities, and buildings we live, work and play in are designed, constructed and 

operated will have an impact on emissions.  

Demand for transport and urban form are closely interlinked. Population density, transport 

infrastructure, layout and land use are key drivers of emissions in urban areas. Low-density 

residential development – or urban sprawl – is associated with higher transport emissions. Cities 

with a lower average population density are less compact and their economic hubs (employment, 

education facilities, residences, shopping centres) are located farther from each other. These longer 

travel distances and higher transport demand are likely to be met by greater use of privately owned 

passenger cars. This results in an increase in vehicle kilometres and emissions. Equally so, high 

density cities that are not well designed and are congested can also lead to higher transport 

emissions. 

 
54 (Ministry for the Environment, Unpublished) 
55 Around 84% of New Zealanders live in an urban area (Stats NZ, 2020) 
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As cities grow they require more housing supply. Cities can ‘grow out’ (enabling construction at the 

edge of the city), ‘grow up’ (permitting more intensive development within established areas), or 

both. The Productivity Commission found that cities in Aotearoa tend to grow out rather than up. As 

growth occurs at the urban boundary rather than the urban centre, this results in populations being 

farther from the city centre.56  

There is limited opportunity to rapidly change urban form. The potential for emissions reductions 

and co-benefits through a shift towards compact urban form is high but the timeframes to realising 

these opportunities are slow due to the path dependencies created by the existing infrastructure. 

However, the decisions Aotearoa makes today can influence the type of buildings, communities and 

cities in the future and prevent emissions lock-in as transport systems, buildings and other 

infrastructure are long-lived assets.  

As urban areas densify and transport electrifies, it will be important to ensure that energy, three 

waters,57 fibre and waste infrastructure can accommodate more people living in the same area. It 

will also be important to develop connectivity across communities to facilitate shifting to different 

types of transport and to ensure accessibility for New Zealanders of all ages and abilities.  

We assume the average household travel distance per person can be reduced by around 3% by 

2030, relative to the level projected by the Ministry of Transport. This could be achieved through 

more compact urban development and encouraging remote working for those who can. In the 

demonstration path, the share of total distance travelled by low-emissions options – walking, 

cycling, public transport, and emerging options such as e-scooters – increases, from around 6% 

nationally in 2019, to 11% by 2030 and 14% by 2035. Overall, these assumed changes would see 

total household vehicle travel holding flat and then declining, despite a growing population. 

Challenges 

The emissions reduction impact of urban planning and design is currently unclear, and there are 

numerous studies claiming different measures and magnitudes of emissions reduction potential 

from urban planning and design interventions. For example: 

• The Productivity Commission notes that higher density urban centres can reduce vehicle 

kilometres travelled per capita by 5-12%.58  

• A study by the Stockholm Environment Institute highlights that global urban action 

towards compact urban form can reduce global emissions by 24% (3.7 GtCO2) by 2030 

and 47% (8 GtCO2) by 2050.59  

• NZTA has identified potential for increased public transport and alternative travel modes 

from compact urban form.60  

• The global Coalition for Urban Transitions supports the notion that compact and mixed-

use design of cities can reduce passenger car travel demand and encourage mode shift 

 
56 (Productivity Commission, 2017, p. 80)  
57 Drinking water, wastewater and stormwater 
58 (New Zealand Productivity Commission, 2018, p. 493)  
59 (Erickson & Tempest, 2014) 
60 (Waka Kotahi (NZ Transport Agency), 2019)  
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towards more sustainable transport means, such as walking, cycling and low-emissions 

public transport (e.g., electric trains and buses).61 

These studies underline there is potential to reduce emissions through changes to urban form. The 

emissions reductions opportunities across the country will differ. However, a consistent 

methodology and approach to measuring the emissions impact of different urban typologies in 

Aotearoa has not been developed so it is difficult to model the size of this opportunity. It also makes 

it difficult to make decisions based on a common evidence base. As such, the emissions 

consequences of urban development decisions are inconsistently integrated into decision making on 

land use, transport and infrastructure investments. 

There is potential that widespread uptake of EVs could fundamentally change the relationship 

between urban form and transport emissions – particularly in Aotearoa where there is access to 

renewable electricity. Under this situation, urban form and function would have less impact on 

reducing transport emissions (as transport fuel would be zero or low emissions), although would 

continue to have co-benefits such as reduced congestion and energy efficiency (energy required for 

distance travelled).  

Urban development requires collaboration across many actors and alignment across multiple pieces 

of legislation. Competing priorities, availability of land and long-term land-use change coupled with 

increased pressure for affordable housing supply can make it difficult for local governments to have 

sufficient time to assess proposed developments against all long-term objectives related to urban 

form, climate change mitigation and adaptation and other social or economic dimensions.  

The location and shape of land parcels available at an acceptable price can affect the planning of 

new communities or suburbs and the redesign of commercial and retail areas, affecting emissions 

from transport and other infrastructure. Various development restrictions such as building height or 

urban growth boundaries can limit the ability for cities to ‘grow up’.62  

As discussed in Efficiently use energy in buildings in Section 19.3.2: Energy, industry and buildings, 

location and amenities are often prioritised over energy use and potential emissions reductions for 

buildings. The intersection of waste, transport and energy emissions in relation to buildings and 

urban form can make it difficult to ensure accountability and joined-up government planning and 

decision-making towards clear outcomes. This is an area where further work to understand the 

opportunities and potential policy interventions to reduce emissions would be beneficial.  

Enabling emissions reductions in transport, buildings and waste through changes to urban form, 

function and development requires coherent long-term thinking, because choices made in the next 

five years will have emissions consequences for the next 50 years.  

Approach / Policies 

There are a range of reforms currently underway that will impact urban planning and development 

in Aotearoa. These include replacing the Resource Management Act (RMA) with a Natural and Built 

Environments Act, a Strategic Planning Act, and a Climate Change Adaptation Act. These reforms are 

an important opportunity for the government to ensure the planning and development frameworks 

in Aotearoa enable emissions reductions through changes to urban form, for example, through the 
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development of new long-term spatial strategies in each region.63 This is particularly important for 

new developments given it is more expensive to retrofit urban areas, buildings and infrastructure 

that have not been designed with low-emissions outcomes in mind. Continued government support 

and implementation of these initiatives will be important in the transition. 

The variation in urban form can make it difficult to quantify the effects of different strategies to 

support climate outcomes. The range of different emissions sources affected by the ways towns and 

cities are designed can also make it difficult to coordinate planning and investments and to ensure 

decision making is focused on clear outcomes.  

The government could develop a consistent approach to measure the long-term emissions impacts 

of urban development decisions and continually improve the way emissions consequences are 

integrated into decision making on land-use, transport and infrastructure investments. This will also 

help to develop a comprehensive Aotearoa-specific evidence base. Together, these could inform 

how approaches to reducing emissions from cities and towns, transport networks and buildings are 

designed.  

Collaborative processes to integrate mātauranga Māori into modelling, quantitative assessments 

and planning phases will also be important to help ensure urban design solutions acknowledge 

Iwi/Māori whakapapa, identity and tūrangawaewae, and the need to preserve and protect their 

wāhi tapū and sites of cultural significance.  

A coordinated approach to decision making could be used across government agencies and local 

councils to embed a strong relationship between urban planning, design, and transport so that 

communities are well designed and supported by integrated, accessible transport options, including 

safe cycleways between home, work and education. 

Section 19.3.1: Transport contains approaches to reducing emissions from the transport system, 

such as ensuring interconnectivity between different types of transport. 

Section 19.3.2: Energy, industry and buildings contains additional suggestions of ways to reduce 

emissions from buildings. This includes maximising the use of electricity as a fuel in buildings and 

increasing energy efficiency.  

The recommendations in Section 19.3.6: Waste of this report are also relevant, such as the 

suggestion to increase waste recovery and improve the circularity of the economy. 

 

19.3 Sector-specific policies 

This section focuses on identifying areas where action is needed in each sector.  

Meeting the emissions reduction targets will require action in every sector of the economy. 

However, our analysis indicates that greater gains can be expected in some sectors than in others, 

and that gains in each sector will be realised over varying timeframes. We have identified what we 

consider to be the highest priority areas of action for each sector in the sections that follow.  

 

 
63 (Ministry for the Environment, 2021b) 
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19.3.1 Transport  

In 2019, transport accounted for 33% of long-lived greenhouse gas emissions.64 The transition to a 

low-emissions economy will depend heavily on reducing emissions from transport. Near complete 

decarbonisation of transport will be critical to meeting the 2050 target. At this stage international 

aviation and shipping are not included in our emissions budgets. 

Across the transport sector, there are a range of solutions to support the shift to low emissions. This 

includes electrification of all forms of transport, use of low-carbon fuels, reducing travel, shifting to 

public transport and active forms of transport like walking or cycling, and shifting freight off roads 

and onto rail or coastal shipping. Transport provides many options to reduce emissions within the 

first three budget periods, through investing in the right infrastructure, encouraging behaviour 

change and adopting technologies that are available now. 

Our advice on policy direction was informed by the Avoid, Shift, Improve framework. To achieve a 

systematic change in our transport system, action is required on all components of this framework. 

Taking a systematic view of the transport system, was a point that was emphasised strongly by many 

submitters during consultation. 

• Avoid: reduce the need to travel and/or the time or distance travelled by car, while 

improving or maintaining accessibility.  

• Shift: changing how we move. For example, shifting from cars to lower emissions types 

of travel such as public transport, cycling and walking.  

• Improve: improving the emissions efficiency and the use of low-carbon fuels in the fleet. 

The NZ ETS is the primary mechanism for pricing emissions, but it is insufficient on its own to change 

behaviour in the transport sector. For example, the NZ ETS price does not influence the upfront costs 

of purchasing a vehicle in Aotearoa, only the price of fuel that vehicle will use. Yet, when purchasing 

a vehicle, it is hard for consumers to estimate whole of life costs (when on average a car is driven for 

almost 20 years) let alone anticipate the impact of emissions pricing on future fuel costs. This can 

create a bias, where lower upfront cost is weighted over ongoing operational costs. This is especially 

the case for households who struggle to afford large one-off payments. There are many practical 

challenges that reduce the effectiveness of emissions pricing in the transport sector. Complementary 

policies are required to address these challenges and support changes to the way New Zealanders 

travel. 

Immediate emissions savings are possible through behaviour change – that is finding ways for 

people to reduce their travel or reduce car use. This can be achieved through less need for travel, 

increased walking, cycling and/or increased use of public and shared transport. Urban design is a key 

constraint on the degree of behaviour change that can be achieved in the short term. In the long 

term, better urban planning could create cities and towns that are designed for liveability and easy 

of mobility (see Section 17.2.6: Enabling changes to emissions from urban form, function and 

development).   

Evidence shows that over the next 15 years, the largest opportunity to reduce emissions comes from 

the electrification of the light vehicle fleet. While decarbonising heavy transport and freight is a 
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longer-term challenge, there are key actions that we can take now to achieve immediate emissions 

reductions and to unlock future emissions reductions. 

In the first emissions reduction plan, the Government should aim to deliver the following key 

outcomes for the transport system: 

• Provide affordable, convenient, and low-emissions alternatives to light vehicles  

• Accelerate emissions reductions from the light vehicle fleet 

• Create options to decarbonise heavy transport and freight by 2050 

In upholding Te Tiriti o Waitangi/The Treaty of Waitangi throughout the transformation of the 

transport system, the Government should ensure that transport options reflect the realities for 

whānau Māori, particularly for larger whānau and whānau in remote or rural communities, and that 

local Iwi/Māori are involved in the decision making process for the development of transport 

infrastructure. Iwi/Māori submissions identified a range of barriers to transitioning away from high-

emitting transport options, mainly due to impracticalities and affordability constraints. 

Transport choices are made by individuals and are context specific. While 84% of our population live 

in urban areas, and therefore may have active or public transport options available, Aotearoa is a 

sparsely populated country. Our transport choices often depend on where in the country we live, 

our proximity to work and social activities, and the services available to us. Some communities have, 

and will continue to have, a high dependence on vehicles for their mobility and many people will 

continue to choose to use vehicles for their mobility.  

Transport policy should be designed in a way that reflects the context of a diverse range of 

communities and individuals. For example, in many rural communities public transport is often not 

practical and private transport is relied on, including access to public transport, such as driving to the 

school bus stop. Other groups including low-income households, people with disabilities or limited 

mobility, children, and older people often also have limited transport options. Public transport could 

be insufficient, active transport might not be feasible, and low-emissions cars could be too 

expensive. It should also be noted that policies which increase vehicle costs or driving costs may fall 

disproportionately on low-income households, who may also not be able to afford fast broadband, 

also limiting virtual access allowing remote working or learning. Complementary policies will be 

required to mitigate this inequality. 

 

Provide affordable, convenient, and low-emissions alternatives to light vehicles.  

New Zealanders have one of the highest rates of vehicle ownership in the world. There were 

2.7 million vehicles in Aotearoa in 2001, by 2019 there were over 4.4 million and the fleet size 

increased faster than the population over the same period.65 Unless walking, cycling and using public 

transport is safe, affordable, convenient and accessible, New Zealanders will continue to be 

dependent on their cars for mobility. 

Increasing the use of low-emissions public transport, shared transport and active types of transport 

is one way to reduce kilometres travelled by light vehicles. Our modelling assumes that a shift 

towards these ways of travelling could reduce emissions substantially, though there are challenges. 

The shift towards these ways of traveling can be particularly effective in high density areas such as 

Auckland and can deliver significant co-benefits, including improved health, safety, and connectivity, 
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and reduced congestion, noise and air pollution. Providing affordable and convenient alternatives to 

travel by light vehicles is also important for supporting equitable outcomes in a low-emissions 

transport system.  

Our demonstration pathway assumes no new public transport buses with internal combustion 

engines from around 2030-2035. Public transport ferries are highly amenable to electrification, and 

our demonstration pathway is consistent with assuming that most new public transport ferries will 

be electric beginning almost immediately.  

The COVID-19 experience has demonstrated that productive remote working is feasible for many 

people, and this option will only become more attractive as technology continues to improve. 

Analysis for the Commission suggests that about 30% of the labour force in Aotearoa could work 

from home, at least some of the time (see Chapter 6: Reducing emissions from transport, buildings 

and urban form).  

Challenges 

In many parts of the country there is not frequent, reliable, affordable, and connected public or 

shared transport choices. In many places there is also inadequate cycling and walking infrastructure, 

with cities and towns historically designed to prioritise cars. 

Decades of under-investment in infrastructure and services for public transport, walking and cycling 

have often made these travel choices slower, less reliable, more dangerous and ultimately less 

attractive than travelling by car. This under investment may have been compounded in the 1990s 

and early 2000s by the deregulation of public transport, which made integrated network planning 

difficult and undermined the delivery of quality services.  

Transport planning and funding is largely centred around private vehicle use, though this is starting 

to change. Of the approximately $4 billion spent on land transport in 2017, more than $3 billion is 

spent on roads. In comparison, about $600 million was spent on public transport and less than 

$100 million was spent on walking and cycling.66 This looks to improve going forward as directed by 

the new Government Policy Statement on Land Transport 2021 (GPS).67 

Cities and regions in Aotearoa also tend to be structured in a way that encourages people to travel 

by car. They are generally characterised by low density, dispersed and uncoordinated development, 

meaning that:  

• Trips are often long (making walking and cycling unattractive) 

• Urban planning and street design guides generally prioritise private vehicles over other 

types 

• Poor integration between land use and transport decision-making has often led to 

mismatches between where growth happens, and where travel choices are better 

These factors, together with rising incomes, have contributed to the high rates of car ownership and 

high rates of travel per person in Aotearoa. 

 
66 (NZTA, 2020)  
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35 
2021 Supporting Evidence  

 

Local government plays a key role in enabling urban transport, from delivering public transport 

services to setting parking availability. There are some regulatory barriers that constrain the ability 

of local councils to incentivise shifts to lower-emissions transport modes: 

• Councils can set parking fees, which places a price on the use of vehicles within cities. 

However, penalties for parking offences are set in legislation. This schedule has not been 

updated since 2005.68 This means that paying the penalty for a parking offence is often 

cheaper than the fee. This undermines the ability of councils to set parking fees to 

disincentivise private vehicle use. 

• Some councils also provide residents’ parking schemes. Cost recovery for these schemes 

is based on a simple cost recovery calculation, again set by legislation.69 This can prevent 

councils from passing on to personal vehicle owners the true opportunity cost and 

externalities of parking. 

• The New Zealand Transport Agency introduced a National Farebox Recovery Policy in 

2010. This policy requires public transport service providers to recover no less than 50% 

of the cost;70 in effect, limiting public transport subsidies to 50%. This limits the ability to 

incentivise increased public transport use through reduced fares. 

• Congestion charging can reduce vehicle use, especially during peak hours. Currently, it 

can only be introduced by central government. The Transport and Infrastructure 

Committee currently has an Inquiry into congestion pricing in Auckland, building on The 

Congestion Question report.71 Equipping councils to implement congestion pricing would 

provide another tool for shifting to a lower-emissions transport system. 

• A traffic resolution is the formal record of a decision made by a council to change how a 

road or traffic is managed in a particular area.72 The traffic resolution process, by which 

councils consult on even very minor changes like moving a single car park, is 

cumbersome and privileges the status quo. It makes it difficult and slow for councils to 

make changes needed to support a lower-emissions transport system.  

Access to transport choices is a key enabler for Māori. Transport plays an important role enabling 

Māori to realise various social, cultural, environmental, and economic aspirations including 

connecting to their whānau, supporting the haukāinga, and returning to their tūrangawaewae. 

About a quarter of Māori in Aotearoa live in Auckland.73 However, many have strong whakapapa 

connections outside of Auckland, and may need to travel long distances, often with large families, to 

participate in cultural activities and events.74  

Access to transport choices is also a challenge for people with disabilities. Public transport may be 

impractical and expensive. 24% of New Zealanders have a disability and Māori have a 

 
68 (Land Transport (Offences and Penalties) Regulations 1999, 1999) 

69 (Land Transport Act 1998, 1998) 
70 (Waka Kotahi (NZ Transport Agency), 2010) 
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proportionately higher disability rate75 which, if combined with a low-income household, could have 

a compounding effect on ease of and access to mobility.  

Whether it is possible for someone to avoid travel to and from work and work from home will 

depend on their occupation, access to a digital connection, and suitability of their home 

environment. Some households and geographic areas are not fully covered by high-speed 

broadband internet or 4G mobile communications, restricting the ability to work from home or 

access other virtual services. Some jobs or tasks are unable to be performed remotely. Some 

households are unsuitable for working from home, such as having insufficient space or other 

occupants, including young children. 

Approaches / policies 

The government, working in partnership with Iwi/Māori, and in collaboration with local authorities, 

local communities and businesses, could implement plans to substantially increase walking, cycling 

and public transport use to displace vehicle use. These plans and actions will vary significantly from 

place to place. For example, Auckland would be expected to achieve a much higher rate of public 

transport uptake than a regional town. This will involve policy action and funding in multiple areas 

across both local and central government including:  

• Empowering local authorities with the tools to transition to a lower-emissions transport 

system.   

• Setting targets to increase the mode share of active and public transport.  

• Improving the frequency, accessibility and reliability of public transport. 

• Improving the integration of intermodal low-emissions transport services.  

• Encouraging greater use of public transport. 

Local authorities will play a crucial role in enabling the shift away from car use. They will need 

adequate funding and could be empowered through regulation to make the necessary changes.  This 

includes empowering local councils with tools to transition to a lower-emissions transport system 

and addressing the regulatory barriers identified above.   

Effective strategies in these areas could include strengthening the direction of the Government 

Policy Statement (GPS) on Land Transport to include specific and time bound targets to increase the 

proportion of low-emissions public and shared transport, walking and cycling, and integrate low-

emissions transport options. Other potential measures include allowing councils to introduce 

congestion charging and increase parking prices, zero emissions zones and pedestrian priority areas 

in cities.   

Ensuring public and active transport receives appropriate planning and funding priority is also 

important as better infrastructure drives demand. This may improve based on the strategic direction 

set out for transport in the new Government Policy Statement on Land Transport 2021, but there 

needs to be a large increase in the proportion of funding spent on public and active mobility, 

including for integrating a national public transport network. Encouraging public transport uptake 
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locally and nationally by reducing fares and improving quality of services could be a complementary 

approach.  

An integrated approach to transport planning is vital. For example, nationally and locally, operations, 

such as trains, buses and coaches should be coordinated to function together, with combined 

booking services and improved infrastructure. Developing a national public transport network is 

important to make a system that is accessible for people and to facilitate the scale of mobility shift 

that is required.  

End-to-end integrated solutions, including ‘first and last kilometre’ solutions,76 and including park 

and ride options are further considerations. This could include mobility as a service (e.g. shuttle 

buses or uber) as opposed to conventional public transport. This is particularly relevant in smaller 

urban centres and rural communities without easy access to public transport, or where the 

community is not concentrated enough to make public transport feasible.  

One of the main ways to increase the share of clean public, shared and active types of transport is to 

develop and implement compact urban design policies (see Section 19.2.7: Enable emissions 

reductions through changes to urban form, function and development and Chapter 6: Reducing 

emissions from transport, buildings, and urban form, Section 6.3.1 Urban form: Relationship with 

transport emissions). This requires a stronger and more deliberate relationship between urban 

planning, design and transport. Ensuring this happens at planning stage is more effective than 

retrofitting transport needs.  

Targeted measures that are co-created with the disability community would be important to 

contribute to an equitable and accessible transport system.  

Regarding increased working from home, approaches include: 

• Continue activities to create 100% access to high-speed broadband internet and 

facilitate the nation-wide roll out of 5G mobile broadband. 

• Consider funding high-speed broadband access for lower socio-economic groups. 

• Government can lead by example by more strongly encouraging and facilitating optional 

working from home for roles where this can be done.  

• Government provision of incentives for employers who create and enact policies 

allowing optional working from home. The introduced tax-free allowance for employees 

working from home could be maintained permanently, for example. 

 

Box 19.2: Case study on mode shift 

Experience overseas has shown that significant shift in ways of travel can be achieved with 
effective strategies. For example, in 2008 Vancouver set a target for half of all trips to be made by 
public transport, walking or cycling by 2020. This goal was met two years ahead of schedule and 
the city is now aiming for two thirds all trips by foot, bicycle and public transport by 2040. To 
achieve this change, Vancouver focused on providing people with travel choice through investing 

 
76 The ‘first and last-kilometre’ is a term that describes the beginning and end of an individual’s public 
transport journey. Usually, after traveling on public transport, we need to walk, or take a second type of travel 
to reach our final destination. This gap from public transit to destination is seen as counterintuitive to 
establishing a truly connected city. 
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heavily in walking, cycling and public transport improvements. Land-use policies have also been a 
major part of Vancouver’s success.77 

More recently the Republic of Ireland has announced that it will be spending 20% of its national 
transport budget on walking and cycling. The commitment will deliver a five-year programme 
linked with a specific target of new separated cycling and walking infrastructure that will be 
delivered or under construction by end 2024. The intention is to enable a step change in the 
number of people taking daily journeys by foot and bicycle which will help improve quality of life 
and air quality.78 

 

Accelerate emissions reductions from the light vehicle fleet 

Light vehicles are the biggest source of transport emissions in Aotearoa, with most running on petrol 

or diesel. They were responsible for almost 11 MtCO2e emissions in 2019.79 While there are many 

choices to reduce transport emissions, the electrification of road transport will play a critical role in 

meeting the later emissions budgets and the net zero target. 

The light vehicles imported into Aotearoa today are among the most fuel inefficient of any OECD 

country.80 Vehicles driven in Aotearoa produce more emissions and cost significantly more to run 

over the vehicles’ lifetime than in other countries. This is partially due to our preference for larger, 

higher emitting vehicles such as utes and SUVs, and partially due to a lack of policy to influence the 

emissions efficiency of light vehicles entering the fleet. Aotearoa is an outlier in this respect. For 

example, we are one of only three OECD countries without vehicle fuel efficiency standards.  81 

Policy to decarbonise the light vehicle fleet, at least in the short term, should focus on ensuring light 

vehicle imports are compatible with a low-emissions economy. In 2019, about 300,000 light vehicles 

were imported into Aotearoa. On average, new light vehicles entering the country today will be on 

the road for almost 20 years.82 The light vehicles that we import in the 2020s could still be 

operational in the 2040s and even out to 2050. This means that if Aotearoa is to achieve a low-

emissions fleet by 2050, nearly all the vehicles entering the fleet need to be low emissions by the 

early 2030s.   

Our modelling indicates that to decarbonise road transport by 2050, internal combustion engine 

(ICE) light vehicle imports will need to be phased out by 2030-2035 and rapid uptake in EVs will be 

required. Continual improvements in the emissions efficiency of vehicle imports are needed in the 

interim to ensure transport emissions fall by the third emissions budget period (2030-2035).  

Setting an ambitious policy package is important to ensure Aotearoa does not lose further ground 

with other countries that are already implementing policies to accelerate the electrification of their 

fleets. Without policy intervention, we could risk becoming a dumping ground as manufacturers 

 

77 (Waka Kotahi (NZ Transport Agency), 2019) 
78 (Government of Ireland, 2020) 
79 Commission analysis based on (Ministry for the Environment, 2021a) 
80 (Ministry of Transport, 2019b)  
81 (Ministry of Transport, 2019a) 
82 (Ibid) 
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send the cars they cannot sell in those markets to Aotearoa, 83 and we may struggle to secure access 

to an adequate supply of low-emissions vehicles. 

Challenges 

At present, the upfront cost for a new EV is considerably higher than for a comparable ICE vehicle 

that runs on petrol or diesel. This cost difference acts as a disincentive, dissuading people from 

purchasing an EV. Upfront purchase price has been identified by consumers as the most important 

reason for not buying an EV.84  

High upfront costs mean that low- and middle-income households may find it harder to access EVs 

compared to wealthier households. This is likely to be more of a barrier for people who are 

disproportionately represented in low-income neighbourhoods and in rental accommodation.  

Aotearoa is a small distant market, in need of right-hand drive vehicles. Automakers are expected to 

prioritise their EV efforts on the markets with the strongest policies to reduce transport emissions 

for the next 5-10 years,85 such as China and Europe.  This means Aotearoa may face restricted access 

to supply, particularly in the absence of any regulations or incentives to drive greater uptake.  

The supply of used EV imports from source markets may also be constrained in the coming decade. 

At present, we are heavily reliant on used vehicle imports from Japan – about 45% of total annual 

light vehicle imports.86 Used vehicle imports help in keeping private vehicle use affordable for low- 

and middle-income households. To date, most of the EVs brought into Aotearoa are used cars, 

predominantly from Japan. Sourcing used EVs will depend on the availability of EVs there.  

Aotearoa increasingly competes with other countries for low-emissions Japanese used vehicles. This 

dependence also makes Aotearoa consumer choice for EVs dependent on what Japanese 

manufacturers, governments and consumers choose five years (or more) prior to entering the 

Aotearoa market. 

Another challenge is the lack of choice of EVs in Aotearoa, particularly for utes and people movers 

(7-9 seat) – which New Zealanders often favour over smaller vehicles.87 In particular, people in rural 

areas may not have access to an EV that fits their needs. Aotearoa accounts for a very small 

proportion of global vehicle sales, and electric models available in other countries are frequently not 

offered here. Some models are also offered at a significant price premium compared to the same 

model in other countries.88 We expect the limited choice of models to be a short-term challenge, as 

in late 2020 and early 2021 manufacturers signalled the introduction of a wider range of models that 

include electric and hybrid cars, vans, SUVs, and utes.   

Ability to access charging infrastructure is an additional limitation. About 85% of New Zealanders 

have access to off street parking,89 and the vast majority of EV charging is done at home. EV charging 

 
83 (Drive Electric, 2020) 
84 As shown by a consumer survey run by EECA. (New Zealand Productivity Commission, 2018) 
85 (Electric Vehicle Outlook 2020 - Executive Summary, 2020)  
86 (Ministry of Transport, 2020)  
87 The trend in NZ is that consumers are increasingly buying heavier new vehicles with higher emissions. In 
2011 small vehicles were 16.6% of new vehicle sales. By 2019 their share of sales halved to 8.5%. (Ministry of 
Transport, 2019) 
88 (New Zealand Productivity Commission, 2018) 
89 (New Zealand Productivity Commission, 2018)  
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infrastructure is relatively well developed for the number of EVs currently on the road. However, 

apartment dwellers and those in rental accommodation face more difficulty in charging EVs at home. 

Increased numbers of community charging stations will be required to ensure people who do not 

have access to home charging have access.  

Charging infrastructure will also need to keep pace with the projected rapid uptake of EVs to ensure 

high amounts of coverage. Multiple chargers at key locations will be required, with rapid chargers 

that are able to charge cars more quickly, which will enable more vehicles to pass through the 

charging station. Measures to overcome practical barriers to the roll out of charging infrastructure 

may also be required. This could include facilitating access to finance for charging infrastructure 

companies until such time as there is a high enough volume of EVs for them to become more 

profitable.  

A challenge that needs to be carefully managed is that a large uptake of EVs could add significant 

load to local electricity networks if they are all charged during peak periods – such as in the evening 

when everyone comes home from work. The additional electricity load at peak times could put 

pressure on the existing network and require large investments to provide more capacity.90 As EV 

numbers increase, measures would need to be implemented to help manage this risk, such as cost 

reflective pricing of electricity.91 

There is also the need for proactive action to build the technical and social infrastructure for reuse, 

recycling and responsible disposal solutions for batteries. Otherwise, Aotearoa runs the risk of 

unintended environmental consequences, as current lithium-ion EV batteries can be highly polluting 

and pose a fire risk if not disposed of properly. 

Finally, there are some specific policy settings that may also be hampering efforts to increase the 

efficiency of the vehicle fleet – for example how the Fringe Benefit Tax (FBT) is calculated on light 

vehicles, and a lack of enforcement regarding FBT claimed against utes available for personal use. 92 

It is worth noting that a shift towards EVs and reduction in vehicle use will reduce government 

revenue from some current sources, such as road user charges and petrol excise duty, which are 

currently used to fund the building, operation and maintenance of the land transport system 

(including building roads and funding public transport). The government will need to plan how best 

to restructure land transport funding in light of these changes. This is discussed in more detail in 

Chapter 15: How we earn our way in the world. 

Approach / policies 

Because fleet turnover is slow, a package of policies will need to be put in place as soon as possible 

to get us on track to meet the third budget period and 2050 target. Over the last year a number of 

countries have introduced policies that set a timeframe for the complete phase out of fossil fuel 

vehicles entering their fleets. International experience shows that vehicle efficiency standards or 

 
90 (New Zealand Productivity Commission, 2018) 
91 Most customers pay a fixed price for their electricity no matter when in the day they use it. 
92 The FBT is payable on light vehicles where they are available for an employee’s personal use. For simplicity, 

the rate of FBT is calculated based on the capital costs of the vehicle instead of capital and operating costs. 
Because EVs have higher capital costs and lower running costs, this puts them at a disadvantage because they 
are currently more expensive than ICE vehicles with similar specs. FBT should be applied to utes available for 
personal use, however lack of enforcement and widespread misunderstanding of FBT rules have resulted in 
many employers not paying the tax on utes available for employee use. 
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fleet emissions standards combined with incentives to reduce the upfront cost of EVs can achieve 

large emissions reductions and increase the uptake of EVs and other low-emissions vehicles.   

Restricting or banning the import, and the manufacture of fossil-fuelled vehicles after a certain date 

could be a complementary policy that would help set a timeframe around the phase out of fossil 

fuelled vehicles. The date would need to be in the early 2030s to align with decarbonising the light 

vehicle fleet by 2050. As well as placing a hard stop on the entrance of high emitting vehicles, an 

early introduction of such a policy would send a strong signal to vehicle manufacturers and 

importers about the future requirements of the vehicle fleet in Aotearoa.93 

Internationally the argument is that this could encourage the mass production of low-emissions 

vehicles, potentially bringing down the costs of EVs (due to economies of scale) and increasing 

model choice more quickly than might otherwise be expected. The more countries that commit to 

such policies the stronger the market signals will be for vehicle manufacturers and investors. To 

date, more than 20 countries have announced the full phase-out of ICE vehicle sales over the next 

10‑30 years.94  

An emissions efficiency or carbon dioxide standard would increase the supply of low-emitting 

vehicles in the Aotearoa fleet. These regulations all require suppliers to meet an overall average fuel 

economy or carbon dioxide emissions level, weighted across new and used-import vehicle sales 

within the country where the standard applies. Internationally carbon dioxide standards have been 

effective in driving emissions reductions in light vehicles.95 There is a range of different international 

examples of how a standard could be designed.  

If such a standard were in place, suppliers would need to stock and sell more fuel-efficient 

conventional vehicles, more petrol hybrids and more EVs to meet carbon dioxide fleet targets or pay 

a penalty. A standard could be introduced and ratcheted down over time. Such a policy would work 

in tandem with other measures described below to increase EV uptake.  

Other approaches include: 

• Setting limits on the age of used imports to encourage vehicles with newer, more energy 

efficient technology 

• Introducing measures to shorten the lifespan of the vehicles in the fleet, such as 

scrappage schemes  

• Introducing measures to shift New Zealanders preferences away from larger, heavier 

vehicles through behavioural based actions 

• Differential registration and use fees for vehicles with lower emissions 

It is worth noting that the emissions efficiency standard could effectively be utilised as an ICE ban if 

it was implemented as a sinking lid. However, one of the benefits of setting a date early for the end 

of the import and manufacture of ICE vehicles is the clear signal it sends to both manufactures and 

 
93 (Ambrose, 2020) 
94 (International Energy Agency, 2021) 
95 For example, a 2015 evaluation of the European Union’s vehicle fuel efficiency standard for new light 
vehicles, found that it is likely to have accounted for 65–85% of the reductions that occurred in tailpipe 
emissions over 2009-2014. The standard achieved an estimated rate of annual improvement of 3.4-
4.8 gCO2/km. This compared to the annual rate of improvement of 1.1-1.9 gCO2/km previously experienced 
under a voluntary industry standard. 
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consumers on the future requirements of the fleet. It would also set the timetabled phase out of ICE 

vehicles. Additional policy measures, such as those discussed in this section, will need to be 

introduced alongside this and their objectives/targets can be centred around this timeframe.   

Experience internationally shows that policies to reduce the up-front cost of efficient vehicles have 

the strongest impact on purchase decisions.96 Fiscal incentives like subsidies or ‘feebates’ can help to 

overcome barriers to consumer demand, encouraging the uptake of low-emissions vehicles and 

discouraging the purchase of high emitting ones. Governments across the world spent USD $14 

billion on direct purchase incentives and tax deductions for electric cars in 2020, a 25% rise year-on-

year since 2015. Despite this, the share of government incentives in total spending on EVs has been 

on a downward slide from roughly 20% in 2015 to 10% in 2020.97 

Under a feebate scheme, all vehicles (new and used) are assessed for their greenhouse gas 

emissions potential. Higher-emissions vehicles incur a fee, while low-emissions vehicles receive a 

rebate. The rebates could be funded via the fees paid for high emitting vehicles. The fees could also 

be used to fund the scheme’s costs and make it a fiscally neutral initiative. 

Other approaches include:  

• Government leadership in the EV uptake of its own fleets (including ensuring 

appropriate budget allocation for agencies) will be critical in ensuring EVs enter the 

second-hand market 

• Government and/or the private sector bulk procure and ensure the supply of EVs, or 

underwrite the risk of sale 

• Introduce battery refurbishment, replacement and recycling schemes 

• Piloting leasing schemes, particularly in low-income areas, to remove the upfront and 

ongoing running costs of owning a vehicle 

• Facilitating the provision of public charging infrastructure 

• Direct subsidies or support for low-income households or support for car sharing 

schemes will be important to ensure EVs are accessible for everyone 

• Encouraging businesses to buy EVs, by reducing or removing the Fringe Benefit Tax for 

corporate fleets 

• Introducing Zero Emissions Zones in city centres that can only be accessed by EVs 

• In use benefits for EVs, such as low or reduced parking charges, or in the future low or 

reduced congestion charging fees. 

Because fleet turnover is slow, policies need to be put in place as soon as possible to get us on track 

to meet the third budget period and 2050 target. 

Box 19.3: Case study on the California Clean Vehicle Rebate Project 

The Clean Vehicle Rebate Project in California promotes clean vehicle adoption by offering rebates 
of up to $7,000 for the purchase or lease of new electric, plug-in hybrid and fuel cell vehicles.  

 
96 (German et al., 2018)  
97 (International Energy Agency, 2021) 
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The policy has also been designed in a way that aims to provide more equitable access to clean 
vehicles. Incentives are based on household income. High income households do not get anything, 
and low-income households get a bigger EV incentive than middle income households.98 

 

Decarbonise heavy transport (trains, ships, heavy trucks, buses, planes and off-

road vehicles)   

Reducing emissions from heavy vehicles, including trains, ships, trucks, buses, planes and off-road 

vehicles can be achieved through efficiency gains, moving freight to a lower emissions from road to 

rail and shipping, and from switching to low-carbon fuels. Decarbonising heavy transport is 

challenging, yet it is critical that we make progress in this area. Reducing emissions from heavy 

transport will require a mixture of actions that support emissions reductions now, and those that 

help to develop the infrastructure, investment and planning that is required to unlock future 

emissions reductions.  

In the short-term, optimising the current heavy transport fleet and ensuring it runs as efficiency as 

possible, minimising freight movement and using the lowest emissions form of freight transport can 

see immediate emissions reductions. Increasing the share of freight moved by rail and shipping can 

reduce emissions, improve the safety of our roads and reduce the need for road maintenance. Many 

deliveries however will continue to rely on trucking.  

In the medium- to long-term, low-carbon fuels offer an alternative to conventional fossil fuels (e.g., 

petrol and diesel) to power vehicles. This could include battery electric, green hydrogen and 

biofuels, and policy support will likely be required to support the development of low-carbon fuel 

markets in Aotearoa. We heard during consultation that new technologies for heavy transport 

should be a priority. Low-carbon liquid fuels, synthetic fuels, and hydrogen fuel cell technologies are 

evolving rapidly. While not yet available at scale, demonstration projects of some of these 

technologies exist in Aotearoa, such as hydrogen-powered trucks and buses.  

Some forms of heavy transport, such as aviation and shipping are particularly challenging to 

decarbonise. For example, there is currently no viable sustainable aviation fuel (SAF) or low-carbon 

bunker fuel supply in Aotearoa, though it is possible to import it. Where SAF is produced offshore, it 

has been supported by public funding and other policies.   

Our modelling shows that low carbon fuels will play an important role in decarbonising transport by 

2050. Even if the light vehicle fleet rapidly converts to EVs, a broader range of low-carbon fuels, such 

as biofuels or hydrogen, will likely be needed over the longer term for aircraft and long-distance 

trucks.  

Challenges 

A challenge to improving freight efficiency is that many sectors are driven by ‘just-in-time', or 

‘delivery on demand’ business models, so goods need to be delivered quickly and very reliably (such 

as perishable goods). These models limit the ability to mode shift as they prioritise timeliness and 

reliability over other objectives. The additional handling and cost of shifting freight from trucks to 

rail can be also prohibitive where distances are short. Rail and coastal shipping will need to offer 

freight operators more reliable services than road to make a significant impact on road freight 

 
98 (California Clean Vehicle Rebate Project, 2016) 
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volumes. Additional planning and investments are required to overcome these barriers, some of 

which are behavioural, and integrate road, rail and coastal shipping into a cohesive transport 

system. 

Low-carbon fuels are currently more expensive than fossil fuels. Unlike other countries, Aotearoa 

does not have incentives or regulations in place to support low-emissions fuels to become more 

competitive or to encourage their uptake.  

The costs to produce green hydrogen and biofuels are currently more expensive than fossil fuel 

production. Green hydrogen is more expensive than more direct uses of electricity, in part due to 

inefficiencies involved in producing hydrogen from electricity. Biofuels also cost more to produce 

than fossil fuels, and as a result are sold only as a premium product in Aotearoa.99  

A lack of production facilities in Aotearoa also contributes to the higher cost of low-emissions fuels. 

Aotearoa does not currently have a commercial supply of green hydrogen or a nationally available 

supply of biofuels – although there is ample supply of electricity generation and feedstock potential 

for making both.  

Work is currently underway across the private sector to build hydrogen plants and develop a 

hydrogen refuelling network in Aotearoa. The cost of creating this infrastructure is significant and 

has required government funding to de-risk private sector investment. Aotearoa currently produces 

a small volume of conventional biofuels at commercial scale. This is blended in low percentages with 

fossil fuel. However, this is not sufficient to supply the entire heavy vehicle fleet.100  

Bioenergy offers a decarbonisation solution for transport as well as for industrial users of heat. 

However, there is a limited domestic supply. For example, our modelling shows that Aotearoa would 

need to look beyond using woody biomass as a feedstock if the country were to rely on bioenergy to 

decarbonise the heavy transport fleet. Competing land uses, particularly food production, also limit 

the amount of bioenergy available.  

While electricity offers low operating costs for heavy trucking, there are challenges associated with 

battery-electric heavy trucks due to the size, weight, cost of the batteries and time required to 

recharge them. These challenges are less of an issue for medium trucks typically used for local 

deliveries and other short-haul duties with lighter loads. 

Innovations that are reducing the size and recharge time of the batteries are developing and may 

begin to address some of these challenges. However, the high upfront cost of battery electric trucks 

would remain as a significant barrier to their adoption. Additionally, charging infrastructure for 

heavy EVs – trucks, buses, and ferries – will need to be developed. Due to the higher demand loads 

of heavy vehicles, charging stations may need to be purpose built and could require additional 

upgrades to local electricity networks.  

Aviation is particularly challenging to decarbonise. Electric planes are a promising for small planes on 

short flights, with several manufactures aiming to release commercial models in the coming years. 

However, for larger planes and longer flights electrification is also limited by the weight and energy 

storage capacity of batteries. For these applications sustainable aviation fuel presents an option to 

reduce emissions. Currently, there is no commercially viable sustainable aviation fuel (SAF) supply in 

 
99 (New Zealand Productivity Commission, 2018) 
100 (Ministry of Transport, 2020a) 
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Aotearoa. This is largely due to the lack of supportive policy. In offshore ports where SAF is being 

produced, its use has been supported by public funding and policy.  

Emissions from rail are small, as rail is an efficient way to move freight and proportions of the main 

trunk lines are already electrified. With significant potential to shift freight from road to rail, there is 

greater potential from decarbonising rail by further overhead electrification or use of battery-hybrid 

or low-carbon fuel locomotives. However, the high cost of electrification is a significant barrier, 

particularly on less busy routes. Based on what we heard in consultation, low-emissions locomotives 

are not currently commercially available in Aotearoa, however, it is likely that alternatives to 

overhead line electrification will need to be implemented to achieve Kiwirail’s net zero carbon by 

2050 objective.  

Box 19.4: Road User Charges (RUC) 

In Aotearoa, anyone using roads contributes toward their upkeep. Most road users pay levies within 

the price of their fuels, such as petrol. Some road users, however, pay through annual Road User 

Charges (RUC). RUC are charged for all diesel-powered vehicles and other vehicles powered by a fuel 

not taxed at source, regardless of weight. Vehicles with a manufacturer’s gross laden weight of more 

than 3.5 tonnes (3500kg) must also pay RUC.101  

There are some exemptions to RUC, including light EVs102 and vehicles not generally used on the 

roads. For EVs, this reduces the operating cost of these vehicles relative to their non-electric 

counterparts, and incentives low-emissions transport.  

The same rationale could be applied to broaden the RUC exemptions to other low-carbon fuels. As 

part of a broader package of measures, this would assist in making low-carbon-fuelled heavy 

vehicles (for instance, green hydrogen or a high-blend biofuel) more cost competitive with their 

fossil-fuelled counterparts.  

Approaches / policies 

The government could develop a national low-emissions freight strategy to integrate and address 

these challenges in a deliberate manner. During consultation we heard about work led by many 

companies in the freight sector to identify emissions reduction opportunities, including via efficiency 

gains and greater use of technology such as advanced biofuels and hydrogen. Collaborating on a 

national freight strategy with the industry could help to establish the right investment and policy 

settings to achieve emissions reductions and develop long term plans. 

The strategy could include key short-term actions, such as options to improve freight efficiency and 

the emissions efficiency of heavy transport, the barriers to their adoption, and potential policies to 

support their adoption. Second, it could include targets and actions to increase the share of rail and 

coastal shipping. Actions could aim to improve the reliability, frequency, capacity and integration of 

rail and coastal shipping services with short haul trucking.  

Significant parts of the freight rail network have been facing a state of managed decline due to lack 

of long-term investment and inadequate planning and funding frameworks. The New Zealand Rail 

Plan sets out a remedial investment programme and a new planning and funding framework to 

 
101 (Waka Kotahi (NZ Transport Agency), 2020) 
102 This is vehicles with a gross laden weight of 3.5 tonnes or less. 
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maintain freight rail and provide a platform for future investments for growth.103 However, the Plan 

does not establish clear targets or an investment strategy to increase the mode share of rail. 

Considering how to support the development of low-carbon fuel markets in Aotearoa and 

encouraging fuel switching in heavy transport will also be important. As with support for 

accelerating emissions reductions from the light vehicle fleet, it is important that a policy package 

for low-emissions fuels addresses the supply and demand side barriers.  

On the supply side, infrastructure, investment, and policy support is required to help establish and 

scale up the supply of low-carbon fuels. Examining the required policy and investment settings to 

support the development of low-carbon fuel infrastructure could be a key part of the national low-

emissions freight strategy. Work could also link to the National Energy Strategy to ensure that 

demands on the electricity grid from the creation of hydrogen, or to charge battery EVs, are 

managed.  

On the demand side, adjusting regulatory settings to support long-term and sustained demand for 

low-carbon fuels is critical. Measures such as low-carbon fuel standards or biofuel blend mandates 

can encourage and increase the sale of low-carbon fuels. In the short term, low-carbon fuels may 

need to be sourced internationally. In doing this is it will be important that the sustainability of such 

fuels is assessed. For example, internationally sourced biofuels could undertake a lifecycle analysis to 

ensure that their use results in net emissions reductions.   

Dedicated funding to support innovative projects and first-of-a-kind applications (in Aotearoa) of 

emissions reduction technologies in the heavy transport and freight sector could be considered. This 

can help reduce the perceived risk of new technologies, create opportunities for training and 

upskilling of industry and help overcome barriers to early adoption such as cost. It would be 

important that the lessons learnt from demonstration projects are shared with the wider industry 

and government. The Low Emissions Vehicles Contestable Fund, Green Investment Finance, and the 

Provincial Growth Fund have had scope to support such projects. To date this funding has only 

provided limited support and a lack of breadth in the heavy transport and freight sector. Targeted 

financial support could be offered for the diffusion of successfully demonstrated technologies to 

support their adoption.  

An Aotearoa-specific study could be needed to identify the best decarbonisation options for the 

aviation and shipping sectors. Emissions from aviation and shipping, especially long-haul trips, will be 

particularly hard to abate. At present there is no viable SAF or low-carbon bunker fuel supply in 

Aotearoa, though it is possible to import it. Where SAF is produced offshore, it has been supported 

by public funding and other policies. Based on what we heard in consultation, some small electric 

aircraft are expected to be operational by 2030 for short distance flights. This could include flights to 

the regions.  

The study could consider the high-level costs, feedstock options and supply (especially as a 

component of the broader Bioeconomy Strategy), and the necessary regulatory and investment 

setting as well as the co-benefits of setting up a SAF or low-carbon fuel industry in Aotearoa.  

A SAF-specific mandate could be an option for Aotearoa. It would initially rely on imported SAF but 

would create the long-term demand needed for developing a domestic SAF production industry. 

 
103 (Ministry of Transport, 2021)  



 

47 
2021 Supporting Evidence  

 

Research by the SAF Consortium found that the minimum viable production level would be around 

40 million litres per year.104 This gives an indication of the minimum level required by a SAF mandate 

to incentivise a commercially viable domestic industry.  

 

19.3.2 Energy, industry and buildings 

The energy, industry and buildings sectors encompass a wide range of sub-sectors and emissions 

sources. Together, these sectors accounted for about 44% of long-lived greenhouse gas emissions in 

2019.106 Reductions are likely to take place at varying rates across these sectors’ different sources.  

Our modelling shows that emissions reductions from process heat and electricity generation in the 

early budget periods will be important to help Aotearoa meet the 2050 target. Due to technological 

challenges and the slow turnover of infrastructure, emissions reductions in other parts of this sector, 

such as heavy industry, are likely to take place in later budget periods.  

Within the energy, industry, and buildings sectors, the NZ ETS influences the choices and 

investments commercial actors make. It will continue to drive action and reduce emissions, 

particularly as the emissions price increases. However, emissions pricing has limited impact on the 

choices made by individuals and households, who for a range of reasons do not always make 

decisions in a way that optimises for costs. 

Our policy direction focuses on a package of actions to transform the way energy is produced and 

used in Aotearoa, with a view to largely decarbonising it by 2050 – in line with emissions targets. The 

key opportunities over the first emissions budget period include setting direction of travel through a 

national energy strategy, maximising the use of electricity to displace fossil fuels, scaling up provision 

of other low-emissions energy sources and using less energy through efficiency measures.  

Action is also needed to ensure new long-lived fossil fuel assets are not developed, and to support 

innovation for hard to abate industrial processes which will be required to decarbonise longer term. 

We also recommend actions to reduce emissions from the way buildings are constructed and 

operated. 

 

104 (Sapere, 2021)  
105 (New Zealand Productivity Commission, 2018) 
106 Commission analysis based on (Ministry for the Environment, 2021a) 

Box 19.5: Low-carbon fuel standards  

Several overseas jurisdictions have adopted low-carbon fuel standards (LCFS) to reduce their 

transport emissions. LCFS take different forms. California sets a limit on the carbon intensity – the 

amount of GHGs emitted per megajoule of energy produced – of fuels across the vehicle market. 

The limit falls gradually each year. This forces fuel companies to source lower-emissions 

alternatives to fossil fuels to meet their target (or purchase credits from suppliers who 

overachieved their target).  

Alternatively, the UK scheme requires fuel companies to supply renewable fuels as a set 

proportion of their sales. This scheme is similar to the previous Biofuel Sales Obligation.105 
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This section relates to the policy direction of energy supply and use, and therefore has direct 

implications for the transport sector (see Section 19.3.1: Transport) so should be considered in 

parallel. 

 

Decarbonise the energy system  

Energy is a necessity in the modern world as a critical input into every good and service in the 

economy. In Aotearoa, total final energy consumption or use is 30% renewable, with the remaining 

70% coming from fossil fuels. This energy is used across the economy in transport, electricity 

generation, for heating buildings and for manufacturing products in industry. In 2019, this energy 

use resulted in 34 MtCO2e.  

Our analysis shows that achieving the 2050 target of net zero long-lived greenhouse gas 

emissions depends on transitioning away from fossil fuels to renewables in transport, heat and 

electricity generation. This will require a significant expansion of the electricity system, including 

related grid infrastructure and scaling up the provision of low-emissions fuels like bioenergy and 

hydrogen. It will also require considerable effort and investment to move to using low-emissions 

energy in transport, industry and to heat buildings.  

Energy efficiency improvements are often considered the lowest cost, first step in reducing energy 

demand and emissions. It reduces the amount of energy that the system needs to supply and the 

amount of related infrastructure that needs to be built. Energy efficiency can also lower peak 

electricity demand which can have broad energy system benefits while reducing costs for 

consumers. 

Continually improving energy efficiency, encouraging system innovation and new business models 

and the deployment of storage technologies will all be important for ensuring the energy system 

remains affordable and reliable as it decarbonises.  

Challenges  

The transition to a low-emissions energy system will require action by individuals, communities, 

businesses and the government to both mitigate the risks of the transition as well as capturing the 

opportunities and co-benefits it presents.  

As noted in MBIE’s discussion document, Accelerating renewable energy and energy efficiency: 107  

“The package of policies that will enable the energy transition will affect technologies, 

natural resources, infrastructure, markets and institutions. There is no ‘one-size-fits-all’ 

policy solution suitable for the energy sector as it cuts across the entire economy. We must 

consider the different ways that energy is used in sectors of the economy and the relevant 

opportunities available in each case. Regional and geographic differences will influence 

the use and availability of low emissions energy sources, including wind, solar, biomass 

and geothermal. Effective change may require unique transition pathways and different 

timing and sequencing of changes across different sectors.”  

 
107 (Ministry of Business, Innovation and Employment, 2019b, p. 11) 
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The impact of these actions will need to be carefully managed in partnership with industry, energy-

system stakeholders, local government and communities (see Section 19.4: Policies to manage 

impacts). As fossil fuel industries phase down and energy systems and uses transform, there may be 

both anticipated and unanticipated effects, including on industries and communities which could 

work against the transition to a low-emissions economy.  

Having a coordinated, long-term vision that takes an integrated look across not just energy, but 

economic development, infrastructure, system reliability and affordability, supply chains, workforce 

and skill needs, equitable transitions and other government objectives may help to manage the 

transition and ensure good outcomes for Aotearoa.  

Building energy infrastructure, scaling up provision of low-emissions fuels and developing skills and 

capabilities for a low-emissions energy system requires a long lead time. Coordination across the 

whole energy system will be necessary to manage a timely and appropriately sequenced transition 

away from fossil fuels to low-emissions alternatives. Policy action will be required to drive change 

across the energy system to achieve the pathway to 2050.  

The Government’s approach to supporting the development and deployment of different low-

emissions technologies, fuels and industries could be improved. At present, developments are 

happening without an overarching and clear set of objectives and outcomes for the energy system as 

a whole. Keeping costs to a minimum and ensuring security of supply requires an understanding of 

these objectives against a long-term set of goals.  

The government has critical choices to make as the energy system decarbonises which must be 

assessed against a long-term set of goals while balancing the energy trilemma. These choices should 

keep options open as far as possible. For example, the Government should consider whether 

Aotearoa should keep its gas pipeline infrastructure to repurpose for low-emissions gases like biogas 

or hydrogen or whether domestic fuel and material production is critical for security of supply for 

the country’s energy and construction industries. The costs to consumers, emissions reduction 

potential, benefits and risks must be considered. 

While the Government has made progress in setting out its vison for the electricity system, there is 

no clear and coordinated approach to planning the transformation of the wider energy system over 

the coming decades. The Government’s 100% renewable electricity target is a part of a bigger 

energy picture, which also encompasses transport fuels and heat amongst other things. Work 

undertaken by the Interim Climate Change Committee (ICCC) demonstrated that moving from 98% 

renewable electricity to 100% renewable electricity would cost about $1,280 for every tonne of CO2 

abated, and would result in higher electricity prices.108 Higher electricity prices could make switching 

to EVs or electricity as a low-emissions fuel for heat relatively less attractive. Furthermore, transport 

and heat emissions both represent a larger share of the total energy emissions (about 47% and 24% 

respectively) than electricity (about 12%).109  

Approach / policies  

The government could provide greater certainty by clearly signalling the timing, scale of emissions 

reductions and direction of travel for the decarbonisation of the energy system, including transport, 

process heat and electricity generation. This will help industry, businesses, communities and 

households to plan for the energy transition.  

 
108 (Interim Climate Change Committee, 2019a) 
109 (Ministry for the Environment, 2021a)  
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Develop a national energy strategy 

The development of a national energy strategy, with decarbonisation of the energy system at its 

centre, could set direction for the different sectors of the energy system. Developing a coherent 

national energy strategy would be an effective way to do this and would help to ensure that 

different aspects of the energy system in Aotearoa are carefully considered in the context of 

changing supply and demand requirements. The national energy strategy should also consider the 

role of different fuels, sectors and their interdependencies.  

The objective of such a strategy would be to ensure that the phase down of fossil fuels and scale up 

of renewable electricity generation and new low-emissions fuels is smooth and appropriately 

sequenced. 

A national energy strategy could set out an overarching and clear set of objectives and outcomes for 

the energy system as a whole. A package of policies and sector specific strategies or roadmaps to 

drive emissions reductions could underpin the national energy strategy. An overarching strategy 

could help in aligning policies across the different sectors of the energy system and managing their 

interdependencies. The potential direction of this policy package is discussed in the following 

sections.  

The development of any policy approach should be in active and equitable partnership with 

Iwi/Māori, give effect to the principles of Te Tiriti o Waitangi/The Treaty of Waitangi and align with 

the He Ara Wairoa framework. Treaty settlement obligations or commitments between energy-

system stakeholders and Iwi/Māori must also be accounted for. This will ensure that Māori-

collectives and businesses are able to benefit from and participate in the transition of the energy 

system.  

A national energy strategy would need to consider future energy developments, infrastructure, 

equitable industry transitions and regional and national economic development. Looking across 

these different aspects of the energy system in Aotearoa can support the transition in a coherent 

manner. Decisions will need to be made about whether the skills of those who work in the oil and 

gas sector can be actively retained and redeployed in Aotearoa for new low-emissions industries. 

This includes considering future workforce and skill needs such as electrical engineers, data 

scientists, pipefitters and designers. 

Beginning conversations on these significant issues in a national energy strategy and setting early 

direction will be important for mitigating potential impacts on communities and industry and for 

exploring the opportunities alternative options may offer.  

The development of the strategy must also consider how to balance the energy trilemma110 to 

ensure access to affordable and reliable low-emissions electricity for residential, commercial and 

industrial consumers. The government could regularly monitor and report on average retail 

electricity prices for consumers across regions to evaluate the impact of the transition across 

different groups and to inform development of support measures. Regard must be given to 

managing the impacts of the transition on Iwi/Māori, remote, rural/regional areas and vulnerable 

groups.  

Increasing investment in energy efficiency and providing targeted support to assist lower-income 

groups to adopt low-emissions technologies and practices can improve energy equity in the 

 
110 The World Energy Trilemma provides a comparative ranking of 128 countries’ energy systems. In 2020, 
Aotearoa ranked 10th.  
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transition. This will provide health and wellbeing co-benefits in addition to system benefits such as 

reducing the amount of energy that needs to be produced and the associated infrastructure that 

needs to be built. 

Set direction through a renewable energy target 

Setting a broad, system-wide target could be a way to signal the required emissions reductions 

across the whole energy system and to encourage investment at a pace that aligns with the pathway 

to 2050. Including a target as part of the national energy strategy would be an effective way to do 

this.  

A system-wide target for decarbonising energy could take different forms: 

• A renewable energy target as a share of total primary energy supply (TPES) 

• A renewable energy target as a share of total final energy consumption (TFEC) 

• An absolute emissions target from energy production 

Each form has different strengths, as outlined in Box 19.6 below. A renewable energy target allows 

for flexibility in where the switch to lower-emissions fuels is made across sectors, for example, away 

from petrol to electricity or other low-carbon fuels in transport and away from coal in heat and 

electricity generation. Such a target is also non-prescriptive as it does not dictate what the low-

emissions fuels should be. 

Within this context, the Government’s 100% renewable electricity target should be treated as 

aspirational. Consideration should instead be given to replacing the 100% target with aiming to 

achieve 95-98% renewable electricity by 2030. 

Box 19.6: Renewable energy targets 

TPES is the total amount of energy available for use in Aotearoa. Much of this is converted to 

other forms of energy before it is used. Renewable energy (wind, solar, geothermal, hydro, 

biomass, biofuels, other) as a share of TPES is the metric currently reported in the MBIE’s annual 

Energy in New Zealand publication.111 The current renewable energy share of TPES is around 40%.  

TPES includes all the waste heat lost during fuel combustion in a generator, boiler or internal 

combustion engine. It also includes non-energy use of fossil fuels, such as the fossil gas which 

becomes embedded in methanol.  

A disadvantage of using renewable energy as a share of TPES is that geothermal energy used for 

electricity generation distorts the renewable share as it has a very low conversion efficiency to 

electricity. For instance, if Contact Energy build its Tauhara geothermal power plant in the next 

few years (which is assumed in our modelling), then the renewable share of TPES would increase 

by 5%, whereas the amount of useful energy derived from geothermal sources would increase by 

only 0.6%. 

TFEC is the total amount of energy consumed or used across different sectors of the economy. It 

does not account for the energy or waste heat lost through electricity production or oil refining. 

Historically, this metric has not been reported in the annual Energy in New Zealand publication. 

 

111 (Ministry of Business, Innovation and Employment, 2020c) 
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A target focused on renewable energy as a share of TFEC is the form of several international 

renewable energy targets, such as those in the EU Directive, the UN Sustainable Development 

Goals or the Sustainable Energy for All Global Tracking Framework.  

A renewable energy target as a share of TFEC would address distortions from geothermal energy 

used for electricity generation as it provides a measure of actual energy consumption. This could 

provide a more accurate reflection of progress in decarbonising the energy system. The current 

renewable energy share of TFEC is around 30%.  

A target focused on emissions from energy production would be fuel and technology neutral and 

encompass the use of carbon capture and storage (CCS) solutions. It is also focused on an absolute 

decline in emissions, whereas targets focused on the share of energy supply and energy 

consumption have the disadvantage that, in the context of an overall increase in energy demand, 

there could be an increase in absolute emissions.  

 

Manage the phase down of fossil gas use 

The national energy strategy should include a plan for managing the diminishing role of fossil gas 

across the energy system, and associated consequences for network infrastructure and workforce. 

Fossil gas plays an important role in the current energy system, providing security of supply for 

electricity generation and process heat as well as a feedstock for methanol and urea production. 

The NZ ETS will help to drive a reduction in the use of fossil gas for generating electricity and process 

heat and make renewable options comparatively more cost competitive. It will also play a role in 

deterring expansion of the fossil gas infrastructure. 

It may be possible to blend or fully convert the fossil gas infrastructure to low-emissions gases, such 

as biogas and hydrogen, in the future. However, the extent to which this is possible, and at what 

cost, remains uncertain. Infrastructure reinforcement or replacement would likely be needed.  

Gas network businesses recover most of their costs from residential and small commercial 

customers, with these customers contributing around 65% of their revenue despite only consuming 

around 20% of the volume.112 Retaining these customers is in the commercial interests of gas 

network businesses, particularly if new gas connections mean an expansion of the network. Cost of 

expansion would need to be recovered from the regulated asset base regardless of the number of 

users on the network. 

To get on a low-emissions path, the use of fossil gas in homes and buildings needs to be phased 

down. Smaller users generally face an information asymmetry about the likely future supply and cost 

of fossil gas and low-emissions gases. Electricity is a more efficient and lower-emissions source of 

energy for heating homes and businesses than fossil gas.  

As part of the plan for managing the diminishing role of fossil gas in the transition, the government 

would need to determine how to transition residential, commercial and public users of fossil gas to 

low-emissions alternatives while supporting consumer choice, balancing the energy trilemma, 

workforce planning and the requirements for high temperature process heat. Options to safeguard 

consumers from the cost of expanding the fossil gas network include a moratorium on fossil gas 

connections or setting a date after which no new gas connections are permitted.  

 
112 (Powerco, 2021) 
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Alternatively, a cap on operational emissions from fossil fuel use in buildings that tightens over time 

could be applied to ensure substantial reductions in emissions. This could discourage new gas 

connections in new buildings but does not necessarily prevent the expansion of the gas network.  

 

Maximise the use of electricity as a low-emissions fuel 

Aotearoa has one of the lowest-emissions electricity systems globally. More renewable generation, 

like wind and solar, will need to be built to further reduce the emissions of the electricity system and 

to displace fossil fuelled generation. 

This low-emissions electricity can be better leveraged to reduce emissions elsewhere such as in 

transport and heating. 

To electrify transport and heat, the electricity system will need to grow substantially in the 2030s. 

Increased electricity demand will need to be met by new renewable electricity generation, new 

transmission and distribution connections and upgrades of existing transmission and distribution 

capacity. It will be important to reduce emissions from the electricity system as it grows. This 

includes ensuring the timely phase out of coal for electricity generation. 

For consumers and businesses to invest and convert to electricity, they need to have confidence that 

electricity will be available, affordable and reliable as well as low emissions. 

As noted above in Section 19.3.1: Transport, action is required to rapidly increase the EV market in 

Aotearoa – from around 2% of new light vehicle registrations in 2020 to around 15% by 2025. The 

demonstration path also requires the steady reduction of process heat emissions out to 2050. In 

early years we expect biomass to play a significant role in achieving this, while the electrification of 

industry is likely to ramp up in the 2030s.  

In the electricity system, the demonstration path assumes that coal fired electricity generation is 

phased out by the mid-2020s, while fossil gas use is significantly reduced and no longer used for 

baseload generation. In our modelling, fossil gas electricity generation reduces from 4.8 terawatt-

hours (TWh) in 2019 to 0.4 TWh in 2025 and 1.6 TWh in 2030.  

Challenges 

One of the key challenges the electricity sector will face is the rapid expansion in generation, 

transmission and distribution assets that will be required to deliver the widespread electrification of 

transport and industry in the 2030s. Another challenge is ensuring that the delivered price of 

electricity remains affordable and the system is reliable and resilient throughout this period.  

The future of electricity demand and the sequencing of the build out of the electricity system in 

Aotearoa is uncertain. This is due to a range of factors including a lack of government policy to 

incentivise the adoption of EVs, the expected future exit of the aluminium smelter (see Box 19.7 

below), and the potential arrival of new dry-year storage solutions in the market. While some of 

these factors may lead to the closure of some fossil fired generation, they may also act to 

disincentivise investment in new renewable generation. Continuing to build new renewable 

electricity generation and transmission infrastructure throughout the 2020s would help to avoid 

potential construction bottlenecks that would delay the electrification of transport and industry in 

the 2030s.  
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Box 19.7: Manapōuri hydro station and the Tiwai Point aluminium smelter 

The Tiwai Point aluminium smelter consumes 10-14% of the electricity generated in Aotearoa 

each year. A significant amount of this electricity is generated at the Manapōuri hydropower 

station. 

If Tiwai closes at the end of 2024 this electricity will become available for alternative uses. Some 

of these new sources of demand could produce widespread benefits for the transition to a 

thriving, climate-resilient and low-emissions economy in Aotearoa, for example, replacing the 

fossil fuels used in transport and process heat with renewable electricity.  

Other sources of new demand, such as data centres or creating hydrogen for export, may not 

directly reduce emissions in Aotearoa. Broader benefits from such investments could include tax 

revenue or spillover benefits, like bringing in skills, knowledge and helping develop hydrogen 

production for domestic uses, such as steel making.  

Modelling shows the change in dynamics of supply and demand could lower wholesale electricity 

prices by as much as $20 per MWh, for as much as a decade. This does not necessary translate to 

an equivalent drop in electricity bills. 

Ensuring equitable access to affordable, secure, low-emissions electricity for residential, 

commercial, and industrial consumers will be essential to the success of the country’s low- 

emissions transition. It would be beneficial for the government to assess and communicate to the 

public the potential impact of a significant change in the balance of supply and demand on the 

accelerated electrification of transport and process heat. This should involve an evaluation of the 

costs, benefits, risks and opportunities of how and when this electricity is used. 

 

Increasing the use and provision of electricity will also require the timely and efficient development 

of transmission and distribution infrastructure. It will be important to manage the opposing risks of 

under and over-investing in the national grid to ensure the cost and reliability of electricity does not 

impede the role it can play in reducing emissions.  

The lead times for major new and upgraded transmission assets are also long compared to lead 

times required for new generation or demand. Issues with cost allocation and the risk of stranded 

assets associated with building transmission lines may slow or hold up new renewable electricity 

generation or the electrification of an industrial site, and risk delaying decarbonisation.  

Many forms of renewable generation, particularly hydropower, geothermal and wind, have the 

potential to come into conflict with the resource management system. This is because these types of 

generation can impact other environmental goals and values, such as freshwater and biodiversity. 

Currently, the national importance of renewable energy and climate change are inconsistently 

weighted across different national policy instruments. This means the consenting or reconsenting 

processes for renewable generation may impede the pace of build required to support the 

transition.  

Moving away from using fossil fuels in the electricity system will also create a challenge when 

considering dry year risk. Our demonstration path assumes that gas continues to provide flexibility in 

the electricity system. The Government is currently undertaking work focused on potential energy 

storage solutions to address the country’s dry year electricity problem, through the NZ Battery 
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Project. The project will add important knowledge and evidence to the understanding of the future 

electricity system. Aotearoa will likely need to solve the dry year problem at some point. However, 

while a solution would enable Aotearoa to reach 100% renewable electricity, it could cost taxpayers 

billions of dollars.113 

As previously noted, reducing emissions from the electricity system is part of a broader energy 

transition. Consideration should also be given to alternative options for reducing emissions, as it is 

likely that other actions would have a larger impact for the same cost. Arriving at 100% renewable 

electricity is consistent with the aim of net zero emissions in 2050, but the timing and sequencing of 

the transition should be carefully considered as part of the decarbonisation of the wider energy 

system. 

Finally, the regulatory regime will need to quickly adapt and respond to new developments and to 

facilitate changing electricity market functions driven by the electrification of transport and industry. 

This includes the integration of distributed energy resources such as battery storage, solar PV and 

EVs. This includes ensuring electricity distribution businesses (EDBs or lines companies) are enabled 

to deliver the services needed such as demand response. The Electricity Pricing Review and others 

have called for these businesses to undertake more innovation.114  

Traditional ways of operating may not deliver the most efficient solutions at the pace required for 

the transition. The capacity and capability of lines companies to develop their networks to manage 

the disruption caused by emerging technologies, like EVs and household solar and batteries, could 

be a challenge. Innovations like peer-to-peer trading, automation and digitalisation can affect how 

the market could work and create greater potential for consumer participation. Aotearoa currently 

has 29 electricity distribution businesses across the regions with varying ownership structures and 

capabilities.115 Like transmission networks, distribution networks need to be built to meet peak 

demand and manage a balance between over and underinvesting in their assets. 

Approach / policies  

There are several approaches that could enable greater use of electricity as a low-emissions fuel. For 

information on the specific barriers and policies relating to EVs see the Accelerate emissions 

reductions from the light vehicle fleet section above, for process heat conversion see the Accelerate 

reduction in process heat emissions section below. The reforms to the NZ ETS mentioned in the 

Multi-sector strategy above will also impact the case for switching to electricity, particularly as it 

affects the relative costs for fuels. 

A range of choices have been canvassed that could support a reduction in emissions from the 

generation of electricity in the first emissions budget period. These choices are set out in the work 

done by the ICCC,116 and in the consultation undertaken by MBIE and stakeholders in responding as 

part of the Accelerating renewable energy and energy efficiency discussion paper. However, since 

then, there have been some significant contextual changes, for example, COVID-19 and the 

 
113 MBIE’s early capital cost estimates of a project like the Lake Onslow pumped hydro storage scheme is about 
$4 billion. 
114 (Ministry of Business, Innovation & Employment, 2020) 
115 As local monopolies, 17 distributors are under the Commerce Commissions price-quality regulation, the 
other 12 are consumer-owned and exempt from the regulation as the Government considers that their 
consumers have enough input into how the business is run. 
116 (Interim Climate Change Committee, 2019a) 
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Government’s response, the signalled aluminium smelter exit, multiple industry-initiated strategic 

reviews of the nation’s heavy industries, creation of the NZ Battery project, proposed changes to 

freshwater policy and announced changes to the RMA.  

To support a fast-paced and sustained build of renewable generation, the reform of the resource 

management system must provide sufficient policy coherence and direction so industry can plan and 

invest. Additionally, other national and local government instruments and settings for transmission 

and distribution investment decisions must be aligned to the required pace for build. 

This is also an opportunity to enable the implementation of tools, such as the Mana Whakahono ā 

Rohe provisions under the RMA, whereby tangata whenua and local authorities can discuss and 

agree on how they will work together under the RMA, in a way best suiting their local circumstances.  

Measures that increase demand for electricity will help to maximise its use and should be considered 

by both government and industry. The Major Electricity Users Group power purchase agreement 

(Renewable Electricity Generation Project)117 is an example of industry innovation in this area. This 

type of collaboration should be supported and encouraged. In terms of government support, 

measures include removing regulatory barriers and creating legislative frameworks that send a 

strong signal about policy direction, including clear trigger mechanisms for government intervention.  

Maximising the use of electricity as a low-emissions fuel requires an electricity market that functions 

effectively and delivers affordable electricity in a reliable way. Keeping peak demand growth lower 

than overall electricity demand growth will be key to reducing emissions in a way that keeps the 

costs of the system down and effectively manages the increased volatility of a system with more EVs 

and more renewables. Encouraging greater cooperation between the 29 electricity distribution 

businesses, or aggregating them, could potentially support improved efficiencies and resilience.  

Smart grids, more distributed generation, and time-of-use pricing are examples of changes that 

could create opportunities for distribution businesses to manage peak demand. It will be important 

to understand and enable opportunities to optimise the building of transmission and distribution 

infrastructure alongside increases in electricity demand and new renewable generation, as this will 

help to ensure a smooth transition. 

Technology has the potential to change the way New Zealanders generate, store and consume 

electricity. It will affect how the electricity market functions, and create greater potential for 

independent and distributed generation, micro-grids and demand response. Innovations like peer-

to-peer trading are also emerging. These disruptions offer solutions for Māori-collectives, remote 

and rural communities, urban groups and others. Regulatory settings should be designed to meet 

the needs of diverse communities. 

In order to reduce emissions from electricity generation, policy interventions that give greater 

certainty to the market should be considered. This includes certainty about timing for the retirement 

of generation assets, as well as measures to deter the build of new fossil fuelled generation. 

Measures that could help to provide certainty include announcement of a backstop date by which 

fossil fuelled generation assets must be retired, a disclosure regime for the market exit of generation 

assets, and/or a target for emissions from electricity generation.  

 
117 (Major Electricity Users’ Group, 2020)  
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The retirement of fossil fuelled generation also presents a challenge to the sector with respect to its 

role in providing dry year security. This could prove a barrier to the exit of some infrastructure from 

the system. The government can assist in overcoming this challenge by making evidence-based 

decisions about how and when to address the challenge of dry years. Some choices for addressing 

dry year challenge are very costly, and there may be more cost-effective ways to achieve larger 

emissions reductions elsewhere in the economy. It will be important, when making decisions about 

how to address difficult challenges like dry years, that costs and impacts of investments are carefully 

considered. The dry year challenge could be considered as part of a national energy strategy for 

Aotearoa.  

 

Scale up the provision of low-emissions fuels 

Having a diversity of energy sources will be important in order to retain choices along the pathway 

to reaching the 2050 target and beyond. It could also be useful to retain some energy sources that 

can be stored and transported in ways that do not rely on electricity and transmission lines. Our 

modelling identifies bioenergy and hydrogen as alternative fuel sources to displace emissions and 

provide diversity in the energy mix in Aotearoa – and both can be domestically produced.  

To support a diversity of energy sources, Aotearoa needs to increase its production of low-emissions 

fuels. Increased production of low-emissions fuels will need to be complemented with the 

development of supporting infrastructure and supply chains and workforce capabilities.  

Our modelling highlights an opportunity to make better use of available bioenergy resources, such as 

forestry residue and pulp logs, in the years 2020-2030 to reduce emissions. In the first three 

emissions budgets our modelling indicates that there is little to no constraint on available resource. 

Deployment of biofuels out to 2050 may be constrained by the desire to avoid the use of dedicated 

energy crops, particularly if Aotearoa pursues domestic production of biofuels for international 

aviation and shipping. Other constraints may also exist, such as the speed at which supply chains can 

be created and the approach to emissions from bioenergy. Bioenergy should be considered in the 

broader framework of the bioeconomy strategy (see Section 19.2.6: Develop a thriving, climate-

resilient bioeconomy above).  

Hydrogen can be produced via a number of routes but will need to be low emissions if it is to have a 

place in a future Aotearoa economy. It is an energy-dense fuel that is versatile in how it can be used 

and where it can be produced. This means it could be helpful in providing energy security and 

meeting the needs of certain industries – for example, high temperature process heat.  

Our modelling highlights an opportunity to use hydrogen for meeting the needs of one of the hard to 

abate industries. In our modelling we have chosen steel as a representative, though it could be used 

for others, such as in the manufacture of ammonia-urea fertiliser, or to meet the needs of a new 

industry. In our modelling, low-carbon fuels, which could be hydrogen or liquid biofuels, also support 

the long-term decarbonisation of some of aviation and heavy transport. 
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Challenges 

Both hydrogen and bioenergy are generally more expensive than the fossil fuel alternatives under 

current policy settings.118 The rising NZ ETS price will help to reduce this cost difference, as will 

technology improvements that reduce the cost of production of these low-emissions fuels. However, 

for hydrogen, the trajectory for cost reductions mean that it is unlikely to be available beyond niche 

applications until later emissions budgets. Aotearoa is a technology taker for hydrogen electrolysers 

but has more control over the cost of bioenergy. The relatively small domestic market and high input 

costs can make it difficult to support new at-scale production facilities in Aotearoa.  

Scarce bioenergy resources and potential competing land uses, such as for food production, can 

create uncertainty along the supply chain and impede increased production of biofuels. In the 

absence of long-term demand certainty and policy or financial support, it may be difficult to develop 

the business case for investment to scale up the production of low-emissions fuels. Transportation 

distance and effort of recovery would likely determine the extent to which biomass can be used 

economically in Aotearoa. Developing supply chains for collecting and processing bioenergy 

resources can be challenging as the resource is dispersed across the whole of Aotearoa. Regional 

mismatches in supply and demand, coupled with differences in cost to transport biomass between 

regions, can result in areas with oversupply and areas of scarcity.119 Wide regional variation means 

that not all the potential biomass supply could be used.  

Hydrogen also faces challenges with respect to production and transport. A significant increase in 

renewable electricity generation and development of transmission infrastructure would be crucial. 

While the fossil gas network could be utilised for a blended hydrogen and gas fuel, moving entirely 

to a hydrogen system would require new distribution and storage infrastructure.  

Incomplete information about future direction of government policy, emissions pricing and energy 

prices can affect investment decisions. The lack of a government plan regarding the optimal use of 

scarce bioenergy resources or the role of hydrogen in the economy can also hinder companies from 

investing in new production facilities. Insufficient information on feedstock availability and price 

trajectories can also create uncertainty and hinder investment decisions.  

A national conversation about the role of these fuels will also be important. Both bioenergy and 

hydrogen have opportunities, risks and implications that have not yet been fully explored and 

understood in the Aotearoa context.  

Approaches / policies  

There are several ways to help ensure that companies have the consistent signals they need to 

enable long term decisions. The reforms to the NZ ETS, set out in Section 19.2.1: Strengthen market 

incentives to drive low-emissions choices above, will be key.  

Policy support will be needed during the first emissions budget to ensure that the provision of low-

emissions fuels can be scaled up to meet the emissions reductions required in later budgets. 

Measures that create demand for these fuels would help to build a market and reduce costs in the 

first emissions budget period. This is particularly the case for bioenergy, where our modelling 

 
118 Using biomass to generate heat is cost competitive with coal in some regions at present.  
119 (Hall & Alcaraz, 2017) 
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indicates an opportunity in the first and second emissions budget to make better use of existing 

bioenergy resources.  

As part of a long-term national energy strategy, Aotearoa could undertake some exploratory RD&D 

on bioenergy and hydrogen as low-emissions fuels. Data sharing and building an evidence base prior 

to decision making is key. This would increase understanding of the role they should play in the 

future. Policy effort should focus on the high value displacement of emissions in sectors where 

electrification is technically unsuitable or economically unaffordable. This could be the aviation 

industry, medium and high temperature process heat, or the heavy vehicle fleet. Well-targeted 

RD&D incentives, enabling infrastructure development through capital and finance offerings, and 

choices which reduce or share the risk of enterprises are all levers available to government to help 

develop an industry ecosystem.  

For bioenergy, the development of a coherent long-term strategy for a bioeconomy would be 

beneficial, as there is a clear role for government in providing direction and coordination. See also 

Section 19.2.6: Develop a thriving, climate-resilient bioeconomy above. This could be considered as 

part of, or alongside, the government’s forestry strategy, or as part of the proposed national energy 

strategy. A long-term strategy for a bioeconomy should look across areas of land use, waste, 

transport, energy, buildings, domestic wood processing and industry, as each has a role in the 

bioeconomy.  

The strategy could also assess the potential for perverse outcomes and the likelihood that bioenergy 

resources could be constrained beyond 2035. It could also be focused on managing the resource in a 

way that targets it towards the highest value use, in terms of displacing emissions, and coordinating 

how the bioeconomy could develop across multiple sectors. The strategy would benefit from being 

developed in partnership with Iwi/Māori, not only as a Te Tiriti o Waitangi/The Treaty of Waitangi 

Partner, but as tangata whenua and kaitiaki with significant interests in assets that will contribute to 

a bioeconomy. The strategy would benefit from tikanga based values that emphasise 

intergenerational wellbeing. 

For hydrogen, the government needs to assess hydrogen’s place in a national energy strategy. This 

includes, for example, considering the energy demand and infrastructure requirements of producing 

green hydrogen at-scale, evaluating the trade-offs of using hydrogen against other low-emissions 

fuels, and identifying the potential value and role of hydrogen across the economy. Further work is 

required to investigate whether blue hydrogen is compatible with emissions reductions targets, and 

whether it could be politically and socially acceptable as part of the transition.120  

Beginning a process of providing suppliers and consumers with more information will assist the 

expansion or growth of low-emissions fuel production. This includes information about the 

availability of fuel feedstocks – such as pulp logs – over time, the size of the market, expected price 

trajectory, and engineering solutions that would be required. This will also support the development 

of the supply chains and workforce required to scale up both production and use of low-emissions 

fuels. 

 

 
120 Blue hydrogen is hydrogen produced from fossil gas with carbon capture and storage 
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Accelerate reduction in process heat emissions  

The pathway to the 2050 target relies on major reductions in emissions from process heat. In the 

first three emissions budgets, reductions would be needed from low- and medium-temperature uses 

– as this is where technology is available. Avoiding the lock-in of new fossil fuel process heat assets 

and continued energy efficiency improvements will also be critical.  

The demonstration path sees a steady pace of fossil fuel boiler plant conversions beginning 

immediately, in order to be on track for a complete transition by 2050. The demonstration path sees 

the phase out of coal use in boilers for low- and medium-temperature heat requirements by 2040, 

an immediate reduction of gas use through efficiency measures, and no new fossil fuel boiler 

installations. Continued reduction in gas use begins toward 2030 with the conversion of existing gas 

boilers. The demonstration path is dependent on scaling up the provision of low-emissions energy 

sources, such as biomass and electricity.  

Challenges 

Manufacturing plants are often built to certain specifications and infrastructure is sized to fit existing 

coal and fossil gas assets, and existing energy loads. In addition, because of the way some plants are 

configured, switching fuels may have an impact on related manufacturing processes. There may be 

practical engineering constraints around fuel switching and implementation of low-emissions 

technologies. As such, the opportunities to reduce emissions are diverse and often site-specific, even 

across sites that produce similar goods – for example, milk powder.  

There are significant existing capital-intensive assets across industrial sectors in Aotearoa. 

Converting these assets in line with the demonstration path would require the retirement of some 

assets before the end of their economic life. This could have significant impact on a business’ 

accounts and ability to access further capital at attractive rates. Further there is variation in 

businesses’ capital allocation methods, risk appetites and debt thresholds.  

For example, there are currently an estimated 100 boilers across 60 different sites in the food 

manufacturing sector, using about 20 PJ of coal per year. However, 75% of the coal use is 

concentrated in 10 large processing sites with around 25 boilers.121 Converting these large 

processing sites by 2035 through a combination of electrode and biomass boilers would have a 

capital cost of approximately $440 million plus additional costs associated with upgrades or 

connections to the electricity grid. These additional costs are highly site specific but can be 

significant. This would also result in an increase in operating costs, particularly for sites which 

electrify. 

The rate at which plant conversion can happen will be limited by several factors, including fuel 

availability, the time required to convert plants, establish or expand fuel supply chains, and the time 

it takes to upgrade grid infrastructure and build new renewable electricity generation. It will also be 

limited by the availability of skills and expertise to undertake plant conversions and implement other 

emissions reduction options. Specific knowledge and skills are often required to undertake the 

 
121 Data sourced from EECA and MBIE heat plant and boiler databases, plus information provided by Fonterra. 
Analysis undertaken internally with the incorporation of Transpower, Wellington Electricity and Powerco 
transmission and distribution cost data. 
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appropriate site-specific analysis to support the business case for new technologies, and for their 

installation, operation and maintenance. 

Fuel switching decisions are long-term, involve high capital costs, and are highly dependent on the 

relative capital and fuel costs of different energy sources and technologies. At present, coal and gas 

are the cheapest forms of energy to supply process heat for many applications.122 Boilers are 

enduring assets with life cycles of up to 40 years but can be extended indefinitely if it is maintained 

and repaired. This generally requires less upfront capital than replacing it. 

There are challenges to increasing fuel switching to both bioenergy and electricity. Uncertainty 

regarding long-term biomass supply may impede decision-making and investment in process heat 

conversions. For electrification, a key challenge is the cost and time associated with distribution 

and/or transmission grid connections. For large industrial users, connection costs can make up a 

larger proportion of a project’s cost than the equipment itself. In addition, it can take significantly 

longer to complete a new transmission line or interconnection upgrade than it does to develop and 

build a new processing plant – including planning, consenting and construction. 

Lack of government support and clear direction on the value and role of low-emissions fuels across 

the economy can impede the development of robust supply chains and infrastructure needed to 

scale up the production and use of bioenergy and electricity to displace emissions. Coherent 

government leadership is required to provide businesses with the certainty needed to enable long-

term investment decisions. 

Approaches / policies  

Early action and government support will be necessary to phase out coal use in low- and-medium 

temperature heat in industry. The Government recently announced a ban on new coal boilers used 

in manufacturing and production and proposed a phase out of existing coal boilers by 2037. 

Consideration is also being given to how to phase out other fossil fuels in existing sites through 

reconsenting processes and best practice requirements in a National Environmental Standard.123 

Government should provide additional certainty to industry by setting a timetable for the phase out 

of other fossil fuels in boilers. 

Regulation to immediately deter investment in new coal boilers would ensure that efficiency gains 

and emissions reduction from existing plants are not potentially outweighed by continued 

development of new fossil fuel heat plants.  

Continued energy efficiency improvements could unlock fuel switching opportunities at lower 

operating costs by reducing the quantity of low-emissions fuels needed to replace fossil fuels. This 

could also ease constraints on transmission or distribution capacity, limiting costly upgrades or 

connections, and reduce demand pressure on scarce bioenergy resources. Energy efficiency 

measures include optimising process design and the deployment of high efficiency electric 

technologies like mechanical vapour recompression technology.124  

 
122 Electric technologies can be more affordable than coal for some low temperature applications and biomass 
can be more affordable than coal in some regions.  
123 (New Zealand Government, 2021) 
124 Mechanical vapour recompression (MVR) is already widely used by New Zealand’s dairy sector as it is a very 
efficient way of evaporating water from milk. The opportunity is to deploy more advanced MVR to further 
increase its use in the dairy industry, and other industries that need to evaporate water. 
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Demand-side measures should be introduced to reduce barriers to the uptake of low-emissions 

technologies and develop infrastructure upgrades. This includes, for example, boiler conversions, 

new fuel handling and storage facilities, or grid infrastructure upgrades to distribution and 

transmission lines or substations. Demand-side measures could include facilitating access to finance 

or capital, increasing support for the identification of site-specific emissions reduction opportunities 

and costs, and improving the relative cost of low-emissions fuels to fossil fuels.  

Supply-side measures should also be considered as part of a bioeconomy strategy and national 

energy strategy, to support fuel switching. Such measures could include fostering industry capability, 

ensuring regulatory settings support the development of robust low-emissions fuel supply chains, 

scaling up production of low-emissions fuels, and timely build out of renewable electricity 

generation. See also the Decarbonise the energy system and Scale up the provision of low-emissions 

fuels sections above. 

 

Support innovation to reduce emissions from industrial processes 

Aotearoa has several single company industries with industrial processes unique to this country. The 

emissions associated with these processes can be hard to abate. Transforming these processes to 

low-emissions processes, for example shifting from coal-based steelmaking to a hydrogen-based 

process, is currently technically and economically challenging.  

Most of the hard to abate industries manufacture products that currently have a critical role in the 

economy, like cement and steel. If government deems it critical to maintain existing domestic heavy 

industry, or to grow a new manufacturing base, they would need to work alongside industry to 

ensure it happens in a way that is aligned with the emissions reduction targets.  

There are other options; Aotearoa could import products from overseas,125 offset emissions from 

current processes through forests or other mechanisms, or support innovation and adoption of new 

industrial processes that require new feedstocks or reactants. This would also require a scale up in 

the provision of these new feedstocks or reactants.  

The timing of the transition for these hard to abate emissions is an important issue. Under the 

demonstration path, many emissions intensive and trade exposed industries would continue to 

operate to 2050 at current production levels – though aluminium smelting and methanol production 

both cease operations by 2040. In some modelling scenarios, steel production converts to hydrogen 

in the late 2040s.126  

The products manufactured by hard to abate industries compete with internationally produced 

products. Therefore, these activities (production processes) are classified as ‘emissions intensive and 

trade exposed’ for the purposes of the NZ ETS and receive a free allocation of units. The free 

allocation of units will gradually phase down towards 2050. Emissions leakage is a concern.127 At the 

same time, if production ceases in Aotearoa and is replaced by production elsewhere that does not 

 
125 In which case embodied emissions of imports and the potential for emissions leakage should be considered.  
126 This is not a specific recommendation from the Commission but is rather an example of a plausible step on 
the transition pathway. Green steel production is considered in the Tailwinds and Further Technology 
scenarios.  
127 Emissions leakage is where production reduces in Aotearoa, leading to an increase to production elsewhere 
in the world, in a way that increases global emissions. Globally this is a poor outcome. 
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increase global emissions then there is not a concern from an emissions perspective, but there 

would be economic consequences.  

Challenges 

Currently, there are a limited number of commercially mature alternatives to fossil fuels for 

industrial processes. Decarbonisation of industrial processes through electrification is technically and 

economically challenging given the tightly integrated use of fossil fuels for high temperature process 

heat and as a feedstock or reactant. Aotearoa is generally a technology taker, and solutions that 

emerge internationally may not work for domestically unique processes (e.g., hydrogen steelmaking 

with iron sand) or may not make economic sense to adopt. Adopting new industrial processes would 

require significant investment in innovation and RD&D. 

Industrial plants may need to be modernised and retrofitted with new technologies and equipment 

to utilise alternative feedstocks and different chemical reactions. Given the age of the integrated 

manufacturing plants in Aotearoa, retrofitting may require significant capital investment on a scale 

similar to the cost of constructing a new plant. 

Currently, alternative feedstocks and reactants like green hydrogen are significantly more expensive 

than coal or fossil gas. As noted in Section 19.2.3: Support innovation and RD&D to speed up the 

transition above, RD&D funding is not always well targeted or coordinated with broader government 

objectives, and greater levels of industry and international partnerships are needed to foster 

innovation in key areas. 

Increased competition for certain feedstocks over time can increase their cost, create supply 

uncertainty, and hinder long-term investment in transitioning industrial processes. This is the case 

with materials added to concrete, for example. There is currently an insufficient supply of alternative 

feedstocks domestically, though they can be sourced internationally. As the world decarbonises, 

these alternative materials may become increasingly constrained.  

Aotearoa is unlikely to be the technology leader when it comes to the RD&D focused on reducing 

emissions from industrial processes. However, as processes for some of these industries are 

currently bespoke and are based on a specific resource found in Aotearoa – for example the type of 

coal or iron sands found here, Aotearoa will need to adapt technologies developed elsewhere to 

local circumstances. Many industries have already proved resourceful at doing this. Globally, hard to 

abate sectors, such as cement, will need to eventually transition as countries undertake action to 

limit the global average temperature increase to 1.5°C above pre-industrial levels. Some sectors may 

consolidate into certain regions that are able to undertake the process with lowest emissions – as a 

distant but renewable-abundant nation, Aotearoa may or may not be well placed to continue when 

this happens.  

Approach / policies 

The government should engage with hard to abate industries, related sectors and communities to 

fully understand the opportunities, trade-offs, risks, interdependencies, and the potential future role 

of these industries in Aotearoa. Some of these industries might be considered strategically 

important for the country in the transition to a thriving, climate-resilient and low-emissions 

economy. These industries are often large regional employers, and several have recently completed 



 

64 
2021 Supporting Evidence  

 

strategic reviews. There is a risk that, due to economic reasons, some of these industries may close. 

While this would reduce emissions, it would also lead to concentrated job losses and other impacts.  

A clear government plan (along the lines of the UK’s Clean Growth Strategy128) for the future of hard 

to abate sectors to bring economic strategy together with emissions reduction goals could be 

helpful. This plan should be developed alongside the national energy strategy and be closely aligned 

to the country’s broader Economic Plans, including national infrastructure plans, industry 

transformation plans and the equitable transitions programme – see also Section 19.4: Policies to 

manage impacts below. A focus on long-term outcomes is important to ensure that investments 

align with policy goals.  

An assessment of the need to expand support for RD&D into new decarbonisation technologies 

focused on the hard to abate industries should be undertaken – for example, into new technologies 

to make use of alternative feedstocks and adapting new chemical processes to local circumstances. 

This should be based on the long-term outcomes within the plan for the future of hard to abate 

sectors. Support for demonstration projects and small-scale pilots could also be useful.  

 

Efficiently use energy in buildings 

The most cost-effective way to reduce emissions from the sector is to reduce the amount of energy 

consumed. Energy efficiency in Aotearoa generally improves at the rate of 1% per year.129 If less 

energy is being used to achieve the same outcome, productivity improves. Energy consumption and 

GDP have traditionally been closely linked – growing the economy has led to growth in energy 

consumption and associated emissions. Some countries have managed to break this link, but 

Aotearoa has not yet managed to achieve this.  

Improving energy efficiency means households and businesses can spend less on energy bills. 

Improving energy efficiency will be critical in maintaining the affordability of energy in a low-

emissions system. It also means that where gas boilers are being used to heat water for homes, or 

where coal is being used to run an industrial plant, less fossil-fuel resource would be required to 

achieve the same outcome. This means that the total emissions would reduce. It also means less 

energy needs to be produced overall and less generation needs to be built. 

Our analysis indicates that the greatest emissions reduction opportunity in buildings is switching 

from fossil gas and LPG to low-emissions fuels. The demonstration path shows an immediate 

reduction in the use of gas in new buildings due to restrictions on new gas connections and new gas 

heating systems after 2025. Across all buildings, gas use declines steadily and continued energy 

efficiency improvements through higher building standards and voluntary action improves energy 

intensity. 

Challenges 

Energy efficiency is well understood, as are the co-benefits associated with efficiency improvements. 

This includes improved health outcomes from warmer drier homes.  

 

128 (UK Government, 2017) 
129 Across sectors including but not limited to buildings. 
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Although Aotearoa has a predominantly renewable electricity system, there are still emissions 

benefits from reducing electricity consumption through energy efficiency. This is particularly the 

case if energy efficiency improvements can reduce peak demand. Alongside hydrogeneration, gas 

fired power stations are used to meet peak demand. Therefore, if peak demand can be lowered, less 

fossil-based generation would be required. However, some of the opportunities to make homes or 

businesses more efficient can be costly, and they are often not considered to be a necessary 

expenditure. This can be a hurdle to adoption, and one that can be compounded in businesses by 

the need for rapid payback on capital investments.  

Energy efficiency investments may be considered too small for banks to lend for, so raising finance 

may also be difficult. There can also be limited access to the necessary expertise for understanding 

how to improve the efficiency of certain businesses or processes.  

Designing and constructing high-performance, resilient buildings that exceed the minimum Building 

Code requirements is perceived as costly.130 There may also be a split incentive barrier with building 

beyond the Code and adopting more energy efficient technologies. A common scenario is where the 

property owner bears the costs of undertaking the efficiency measure, but a tenant would benefit – 

for example in the form of lower energy bills or improved comfort. This can lead to no action being 

taken. There is also the risk that the cost of building beyond the Code will impact housing 

affordability if developers and property owners seek to pass on costs.  

There are significant remaining opportunities to improve energy efficiency and to switch to low-

emissions fuels across the built environment. However, these opportunities are not fully realised 

due to a range of behavioural and cost barriers. For example, it may be difficult for building 

designers, operators, occupants and trades professionals to obtain, understand and analyse 

information to assess options best suited to them. Additionally, the capital cost of technologies is 

often prioritised over its whole-of-life costs and benefits. Other factors are also prioritised over 

energy savings and emissions reduction such as seismic ratings, location and proximity to amenities.  

The complexity of the retail electricity market can also disincentivise consumers from making 

changes that could save them money and reduce emissions. Many consumers have limited 

understanding of their energy use patterns or access to real-time data that could support greater 

uptake of opportunities to be more efficient. They may also have limited time to invest in choosing 

and switching price plans (or adopting new technologies) to take advantage market competition to 

secure lower electricity prices. Consumers may perceive the potential cost savings as too small to be 

worth the effort, given other priorities. 

Approach / policies: 

Electricity will increasingly be used as the principal energy source in Aotearoa and emissions from 

the electricity system will continue to reduce. However, even as these improvements continue there 

remains good rationale to continue to pursue efficiency improvements because they support 

consumer savings, household health benefits and improvements to the standard of the housing 

stock. Energy efficiency also reduces the amount of energy needed to be produced and delivered 

and frees up network capacity. 

 

130 (Duncan et al., 2018; MacGregor et al., 2018; MacGregor & Donovan, 2018) 
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MBIE is undertaking two significant work programmes focused on the building and construction 

sector. According to MBIE, the:  

• Building Law Reform work programme seeks to support the sector to shift to new, 

more effective ways of working, help support productivity improvements, lift the 

efficiency and quality of building work and improve trust and confidence in the building 

regulatory system.131  

• Building for Climate Change (BfCC) is focused on creating a high performing building and 

construction sector prepared to deliver on the outcomes of reducing greenhouse gas 

emissions and improve the sector’s resilience to climate change. Action areas include 

reducing whole-of-life embodied emissions, improving operational efficiency and 

improving buildings’ resilience to future climate change events.132  

While the BfCC work programme is currently focused on new buildings, it will be important to 

extend the programme to existing buildings. Continued development and implementation of these 

complementary work programmes, as well as regular and timely updates to the Building Code, will 

be critical to reducing emissions from the building and construction sector and meeting climate 

change goals.  

Ongoing operational emissions from buildings are mostly from energy use – for example, from gas, 

coal or electricity. Our modelling indicates that the biggest opportunity to reduce emissions 

associated with operating buildings is by reducing the use of fossil fuels for heating, especially gas. 

Over time, fossil fuel use would need to be replaced by low-emissions fuels such as electricity. For 

existing buildings, continued improvements in energy efficiency is essential, particularly in large 

commercial and public buildings.  

There is a range of measures that can be used to support and accelerate energy efficiency. This 

includes continuing to amend legislation to improve energy efficiency standards for all buildings and 

introducing mandatory measures, like energy performance certificates (EPCs) or benchmarking, to 

improve the operational energy performance of commercial and public buildings. EPCs could also 

address information asymmetries by improving the quality of data disclosed to potential building 

owners or tenants and by contributing to the evidence base on building energy use and emissions. 

Improved data disclosure could support low-emissions choices. 

Government could also introduce a date after which no new fossil gas connections that serve 

residential, commercial or public buildings are permitted. This would prevent emissions lock-in of 

long-lived assets (see also Decarbonise the energy system section above) such as the gas network 

while safeguarding consumers against the potential cost of network expansion.  

Regulated gas pipeline businesses recover their costs and generate revenue from a regulated asset 

base. Their costs are recovered regardless of the number of users on the network. The NZ ETS will 

play a role in deterring expansion of the fossil gas infrastructure. However, residential and small 

commercial users generally face an information asymmetry about the likely future supply and cost of 

fossil gas and low-emissions gases. Currently, low-emissions gases are higher cost. It is possible that 

low emissions-gases, such as hydrogen or biogas, could be blended into fossil gas to lower its 

 
131 (Ministry of Business, Innovation and Employment, 2019a) 
132 (Ministry of Business, Innovation and Employment, 2020b) 
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emissions intensity, and this was noted in many submissions. However, the extent to which this is 

possible, or cost effective, remains uncertain. 

The government should evaluate of the potential role of low-emissions gases as an alternative use of 

pipeline infrastructure. However, any measures introduced by government should also ensure 

lower-income households have support in understanding and accessing low-emissions heating 

options. 

As proposed in the Taskforce for Financial Disclosures, mandating greater board level involvement 

and oversight of emissions information would enable greater understanding, and may encourage 

further action. See Section 19.2.1: Strengthen market incentives to drive low-emissions choices and 

Section 19.2.4: Information and behaviour change for further suggestions in this space.  

The Government plans to make large investments in state housing over the first emissions budget 

period. Government should leverage this investment to maximise opportunities for emissions 

reductions, to avoid lock in and prevent stranded assets, and to drive growth in industry capability 

and readiness. Additionally, this investment can be leveraged to support an equitable and inclusive 

transition by addressing energy affordability and ensuring equitable access to low-emissions options, 

for example, in transitioning from portable LPG heaters to heat pumps. 

Government should use its significant procurement power to foster integration between building 

designers and builders, to accelerate capacity building and upskilling and to build demand for lower-

emissions materials and practices across the construction industry. This would ensure an 

improvement in the emissions performance of future infrastructure, and current and future state 

housing, with benefits realised across the private sector. Upskilling across the construction industry 

should be backed by ongoing legislative reform, for example through the Building Code and reform 

of the resource management system. Better integration of land use, transport and urban 

development planning is also needed to ensure that communities, particularly lower-income 

communities, are not developed in areas most at-risk to changes in future climatic conditions. See 

Section 19.2: Multi-sector strategy above. 

The Energy Efficiency and Conservation Agency (EECA) has remit to assist companies through 

funding support and provision of information in order to encourage investing in energy efficiency 

projects.  

Box 19.8: Changing design and construction practices to reduce building energy use and 

embodied emissions 

The built environment is a key driver of the use of emissions intensive materials. These materials, 

like steel and cement, are high in embodied carbon because of the processes used to make them. 

These process emissions are hard to abate because there are limited technically and commercially 

feasible alternatives. 

A consumption-based accounting approach accounts for emissions ‘embodied’ in a good or 

service that result from the entire supply chain required to produce that good or service for final 

use. This includes the carbon emissions from raw material extraction to manufacture and use in 

construction to disposal.  
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Embodied carbon represents a significant proportion of building sector emissions when using a 

consumption-based accounting approach.133 Improved building design, using lower emissions 

intensity materials like structurally engineered timber, using off-site manufacturing or 

prefabricated materials and increasing waste recovery during demolition can help reduce 

embodied emissions. However, there is generally little or no coordination between the different 

companies involved in life cycle stages of a building. 

Operational energy use emissions and embodied emissions could be considered in parallel, 

particularly in new buildings where thermal performance and embodied emissions are largely 

determined at the point of design and construction.  

 

19.3.4 Agriculture 

Most emissions from the agriculture sector come from livestock farming, and the methane and 

nitrous oxide emitted are the result of complex biological processes. Biogenic methane emissions 

are largely a function of the amount of feed an animal eats. Nitrous oxide emissions are largely a 

function of the amount of nitrogen added to the land through urine, dung and fertiliser. 

Under a Current Policy Reference case, emissions from agriculture are expected to fall, although 

agricultural output is largely maintained. Reductions in emissions are due largely to strengthened 

freshwater policy leading to a reduction in stock numbers, the NZ ETS incentivising land-use change 

to forestry, as well as continued efficiency improvements. However, more action will be needed to 

reduce emissions in line with meeting the 2050 methane target. See Chapter 11: Where are we 

currently heading? for more detail. 

As there is limited technology available to reduce emissions, the focus of climate policy for 

agriculture in the short term should be on incentivising the widespread uptake of improved 

management practices that increase efficiency and reduce emissions. Significant gains could be 

made at a national level if all farms were brought closer to the standard of the current best 

performers. Our analysis shows that improving on-farm management combined with some land- use 

change and a reduction in waste emissions will be enough to achieve the 2030 biogenic methane 

target. 

This is not a trivial task. A combination of support, market incentives and direct regulation are likely 

to be required to drive the scale of change needed.  

Increased and continued investment in research to bring new technologies, such as biogenic 

methane inhibitors and vaccines, to fruition would also be important. However, there remains 

considerable uncertainty around when and if these technologies would become available to farmers. 

Even if such technologies are successfully brought to market, incentives or measures would still be 

needed to ensure that they are widely adopted by farmers as and when they become available.  

Many farmers have expressed a desire to be able to incorporate all sources and sinks of emissions 

within their farm systems into emissions calculations, and potentially see them integrated into any 

future emissions pricing system. There should be investigation into the scale and feasibility of 

accounting for emissions and removals from trees and vegetation on farms that do not meet the 

 

133 (United Nations Environment Programme, 2020) 
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definition of a forest. Further consideration is required about whether to include these in any 

scheme for pricing agricultural emissions – this issue is discussed in Section 19.3.5 Forestry and 

Removals below.  

Pricing agricultural emissions 

Meeting the 2030 and 2050 emissions targets under the CCRA would require measures to incentivise 

more farmers to act to lower methane and nitrous oxide emissions from pastoral farming. The ICCC 

made a series of recommendations in their Action on Agriculture report.134 Some, but not all, of 

these have been implemented.  

In contrast to regulatory approaches, pricing emissions allows farmers to choose how best to reduce 

emissions, based on the characteristics of their farm business. Farmers who can reduce emissions at 

a cost lower than the emissions price will generally do so, while others may choose to pay for their 

emissions. Pricing can reward farmers who do more, as every tonne of emissions reduced is a tonne 

that they do not have to pay for.   

The agriculture sector has shown they can innovate and adapt when prices and policies change. 

There is no evidence to suggest that the sector would not be able to respond similarly when 

agricultural emissions prices and policies change in the future. Providing clear expectations, 

timeframes, appropriate tools for calculating emissions and advisory services can support farmers to 

make change.  

A well-designed farm level pricing mechanism would also incentivise farmers to use low-emissions 

technologies as they become available. These technologies would have a greater impact on 

emissions if they were widely adopted by farmers. 

Challenges 

Developing an effective farm level pricing system for agricultural emissions is difficult. There are 

20,000 to 30,000 small businesses, many of whom would find it difficult to engage in the emissions 

accounting and reporting required for a farm level system given the tools currently at their disposal.  

As a first step, farmers need to know what their emissions are and what part of the farming 

operation they come from. Comparing their emissions against others can help identify who the 

leading farmers are, and what practices they are doing to reduce their emissions. 

Approach / policies 

The ICCC concluded that the best way to reduce livestock emissions is to price them through a farm-

level levy/rebate scheme, and to price synthetic nitrogen fertiliser emissions at the manufacturer 

and importer level in the NZ ETS as soon as practicable.135 A key part of the governments approach 

should be ensuring biogenic methane and nitrous oxide emissions from agriculture face an emissions 

price.  

In 2020, a process and timetable for implementing a farm-level agricultural emissions pricing 

mechanism by 2025 was established through amendments to the CCRA. Ministers will announce 

 
134 (Interim Climate Change Committee, 2019b) 
135 (Interim Climate Change Committee, 2019b) 
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decisions on a system for pricing agricultural emissions by 31 December 2022. If a farm-level system 

is not viable, then agricultural emissions could be priced at a processor level through the NZ ETS.136 

Alongside this, the Government is working with He Waka Eke Noa to prepare the sector for 

emissions pricing by developing farm-level plans, and a farm-level emissions accounting and 

reporting system. See Chapter 17: Policy direction for agriculture of the Commission’s advice, Ināia 

Tonu Nei . 

We will review the progress of He Waka Eke Noa by June 2022 towards meeting milestones in the 

legislation and the readiness of the sector for a farm-level pricing mechanism. Ministers are also 

required to request our advice on what assistance, if any, should be given to participants. This will 

give us an opportunity to assess what complementary policies might be required in the agricultural 

sector. For example, synthetic nitrogen fertilisers could also be brought into the NZ ETS with 

relatively minimal effort. 

Support farmers to identify and implement changes on farm to reduce 

emissions  

Farms are complex biological systems. Changing how they are managed needs to consider several 

factors such as interactions between inputs, commodity prices and climate variability. 

Reducing on-farm agricultural emissions relies largely on changes to farm management practices 

that reduce total feed being produced and consumed, and nitrogen being deposited onto land. 

Adjusting stocking rate, supplementary feed and nitrogen inputs for emissions efficiency, and use of 

low-nitrogen feeds can all help to reduce on-farm emissions.  

For changes to farm management to have a significant impact nationally, there would need to be 

widespread adoption of these kinds of practices.  

This is a difficult task, and farmers will require support to account and report their emissions, and to 

develop farm plans to reduce them. 

Challenges  

While making changes to the way farms are managed can reduce emissions, there are challenges to 

doing so. The interactions between the different aspects of the farm system are complex, and 

changing one aspect of a system would have knock-on effects in others. Soil quality, plant cover, 

climate and stocking rates, as well as what animals are fed and how they are housed, would all 

impact a farm’s emissions profile. The opportunity for gains will vary widely between individual 

farms, and between regions.  

There is also some uncertainty about the impact of many on-farm mitigation options. Actual 

biogenic methane and nitrous oxide emissions on farm cannot be measured directly so need to be 

calculated/estimated.  

Estimating on-farm emissions can be done in different ways that involve varying levels of complexity. 

Relatively simple stock number and production data can be used to identify changes in emissions 

 
136 Agricultural emissions from different sources could also be priced through different mechanisms. For 
example, livestock emissions could be priced at the farm level through a rebate/levy with fertiliser emissions 
priced at the processor level in the NZ ETS. 
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from production rate or stock level changes, however this method is too blunt to be able to 

recognise emissions reductions that might result from adjustments in the way farms are managed. 

Farm models that also consider farm-specific data around animal and diet characteristics can give a 

more accurate picture of changes to farm emissions, but require the collection of a lot more data, 

and are more expensive to implement. Estimating emissions at a farm level requires a balance 

between capturing as much farm-specific information as possible, and availability and cost of that 

data. No estimate will be able to completely capture and account for the complexities of different 

farm systems.  

The complexity of farm systems also means that achieving emissions reductions of any scale relies 

on highly skilled farm management, as well as high quality data to support farmer decision making. 

Currently, many farmers, farm advisers and other professionals that farmers rely on do not have a 

good understanding of emissions mitigation practices, or of how different approaches would work 

within different farm systems or contexts.  

Farmers are often faced with large amounts of advice that can be time-consuming to navigate, and 

from sources with a variety of interests. Building the knowledge and skills needed is important to 

ensure that measures are well understood and implemented. Access to technology like rural 

broadband would help support better access to the information, advice and tools farmers need. 

Internet connectivity can also unlock precision agriculture, which could help reduce on-farm 

emissions. 

Many farmers hold high levels of debt, which can be a barrier to investing in new technologies, 

approaches or changes in land use that could reduce emissions. Measures that affect production 

would affect farmers’ ability to drive a return on capital they have already invested and could 

potentially lead to stranded assets. 

Approach / policies 

Alongside pricing, farmers also need better information and support to develop the skills needed to 

manage farms in a way consistent with low-emissions. Some of these are already being progressed 

through the He Waka Eke Noa partnership. Some of the support that could be given alongside this 

could be: 

• Developing accessible, trusted, information hubs on emissions reduction measures for 

farmers. Such hubs can provide farmers with tools and resources to help them measure 

and manage emissions, as well as support services to implement changes.  

• Providing technical and financial support for the development of training and 

accreditation schemes to ensure farmers have access to advice from credible, impartial 

advisers and rural professionals who understand how emissions mitigation practices work 

in different farm contexts.  

• Accelerating and providing further resources to support the development of farm 

environment plans that consider greenhouse gas emissions on-farm alongside other 

environmental outcomes and traditional business outcomes. 

• Continuing to invest in farm system modelling to support good decision-making. 

• Providing, facilitating or supporting the provision of concessional farm finance for 

investments that lead to emissions reductions. 
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• Investing in demonstration projects to experiment with novel technologies, practices and 

land uses to reduce emissions (e.g., using Pāmu farms for demonstration projects). 

• Supporting the rapid rollout of rural broadband, to ensure farmers have access to data to 

support decision making and the ability to practice precision agriculture. 

 

Remove barriers to the deployment of new technologies 

Reducing emissions from agriculture is an issue of great importance to Aotearoa – more so than for 

many other countries that have a much smaller share of their emissions from agriculture. This means 

that there is a strong reason for Aotearoa to invest in RD&D and innovation. Promising solutions are 

under development, but their success relies on continued investment by both the government and 

the private sector. If successfully developed and deployed, technologies could enable significant 

agricultural emissions reductions in Aotearoa and give greater flexibility in terms of how emissions 

budgets and the 2050 target are met.  

The Government invests about $20 million each year into research focused on reducing greenhouse 

gas emissions from agriculture, and farmer advisory programmes. The country plays an international 

role in research in this area, particularly to reduce methane emissions, including through the Global 

Research Alliance on Agricultural Greenhouse Gases. A wide range of industry actors also support a 

lot of scientific work in this area, including Fonterra, Beef + Lamb, DairyNZ, the Fertiliser Association, 

Deer Research and others.  

Challenges 

Future measures to reduce emissions currently being researched and developed hold a lot of 

potential. However, any technology that is not easily integrated into the pastoral farm system would 

be unlikely to be adopted on the scale needed to shift the dial on biological emissions. A key 

challenge for any future technology would be to ensure that it is able to be widely deployed in the 

pastoral farming system, and that once developed, farmers are incentivised to use it.  

The regulatory environment must not hinder the roll-out of effective new emissions-reducing 

technologies and practices. Experience has shown it can take a long time to get products through the 

regulatory process (e.g. putting products on the Agricultural Compounds and Veterinary Medicines 

(ACVM) register) so that it can be used on farms. It is also not clear whether existing natural 

products, such as seaweed, need to be included on the ACVM register if they are advertised as 

reducing emissions.  

Approach / policies 

Investments into agriculture emissions research has already identified practical solutions, and there 

are a range of new technologies under development with considerable potential. Measures 

currently being investigated and developed that offer promise include a methane vaccine and a 

methane inhibitor that would be compatible with the pastoral farming system in Aotearoa.  

Continued investment in research to bring these (and other) new technologies to fruition is 

important. If these technologies are successfully developed, they could lead to substantial emissions 

reductions and give Aotearoa a wider range of potential paths to meeting the 2050 methane target. 

However, there is considerable uncertainty around when and if new technologies to reduce 

emissions would become available to farmers. 
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Breakthroughs in developing new technologies to reduce emissions from agriculture could provide 

Aotearoa with an opportunity to export knowledge and technology that could have an impact on 

agricultural emissions globally.  

As highlighted by the ICCC, the government needs to carefully balance research priorities, between 

current market potential and opening new opportunities.137 As part of its approach to continued 

investment, the government could: 

• Provide ongoing and increased support for RD&D and innovation to reduce emissions 

from agriculture, with particular focus on the development of a methane inhibitor 

suitable for use in the pastoral system, or of a methane vaccine. 

• Identify and address regulatory and market barriers to the early adoption of new 

methane reduction technologies, so they can be widely adopted when commercially 

available. This could include streamlining the regulatory process for novel products to 

reduce emissions and making this process clear for companies to bring products to 

market. 

The government could also explore international co-funding opportunities for RD&D on agricultural 

technologies which can support emissions reduction. 

 

Facilitate domestic and international market acceptability of proven low-

emissions food and fibre products 

A shift in global market preferences towards low-emissions products could negatively impact 

Aotearoa exports if preferences move not to lower-emissions versions of meat and dairy products 

but away from these products entirely.  

Alternative dairy products, based on plant ingredients such as soy, nuts and other plant products are 

a growing global market. Similarly, demand for other alternative protein sources is also growing. 

These sources include foods such as edible insects, plant and non-ruminant proteins, and cultured or 

synthetic proteins.   

The production of many alternative protein products has been shown to have lower environmental 

impacts, including producing significantly less greenhouse gas emissions than traditional ruminant-

based dairy production.138  

Agricultural production in Aotearoa is among the most emissions-efficient in the world, but these 

global trends highlight that there is likely to be an ongoing requirement and challenge for Aotearoa 

to maintain, enhance, and promote proven low-emissions attributes of its food and fibre products.  

Challenges 

There is significant uncertainty regarding alternative protein products and it is not possible to 

definitively say what overall impact their development will have on production systems in Aotearoa. 

Influencing factors include an increase in demand for relatively low-emissions animal-based products 

that Aotearoa already produces and an increase in demand for alternative sources of protein that do 

 
137 (Interim Climate Change Committee, 2019b) 
138 For example, see (Poore & Nemecek, 2018) 
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not come from ruminants. It is also not possible to say exactly what impact they may have on 

emissions of biogenic methane. 

Approach / policies 

Both producers and government agencies have largely taken a ‘watching brief’ approach to 

alternative protein product development. However, more can be done to ensure that food and fibre 

products from Aotearoa are as low emissions as possible. Doing so will help reduce the national 

emissions footprint and ensure producers are in the best position possible if trends such as 

competition from low-emissions alternative proteins become serious challenges.  

The government could consider supporting the measurement and verification of the emissions 

footprint and broader sustainability of products. This can help show which products meet 

customer’s environmental requirements and could provide a market driver for lower-emissions 

practices. Providing verifiable sustainable, low-emissions food and fibre products could also help 

maintain and secure new customer relationships and encourage landowners to move to lower-

emissions land uses. 

Invest to create options for deeper emissions reductions 

In addition to improving on-farm practices to reduce emissions in the short-term, government 

should also invest in options that may not deliver large immediate reductions but could unlock 

deeper emissions reductions in the future. These include more systemic changes to agriculture 

systems in terms of what food and fibre products Aotearoa produces. 

Pastoral agriculture dominates the Aotearoa landscape, accounting for about 40% of total land area. 

The area of land in horticulture has increased in some places in recent years, including on Iwi/Māori 

farms, but remains very small in terms of total percentage of Aotearoa land use – horticulture and 

arable combined account for only around 1% of total land use .139 

Diversifying landscapes and switching some land currently in livestock agriculture to lower-emissions 

uses like horticulture or arable cropping could reduce emissions. Most expansion of horticulture or 

arable is likely to happen on land currently used for dairy.  

The successful development of new technologies and practices would provide greater flexibility for 

how to meet the 2050 biogenic methane target. It would also allow Aotearoa to meet the more 

ambitious end of the target range without reducing agricultural production. 

Challenges  

There are several barriers to shifting land use from pastoral farming to lower-emissions activities. 

One of the main barriers is market access. Aotearoa fruit is mostly exported, and while it tends to 

achieve a premium price internationally due to its high quality, gaining access to new markets for 

fresh horticultural produce is a slow process, linked to the negotiation of international 

agreements.140 Expanding international export of produce would be likely to take considerable time 

and effort.  

Lack of experience, skills, support and infrastructure can also act as barriers to land-use change. For 

example, the horticulture sector currently experiences seasonal labour shortages, and this has been 

 

139 (Ministry for the Environment, 2021a) 
140 (Horticulture New Zealand, 2019) 



 

75 
2021 Supporting Evidence  

 

exacerbated by COVID-19. There is evidence that the current mainstream models of agricultural 

education, training and advisory services are not fit for purpose for Iwi/Māori needs. 141  

Expansion of horticulture and arable farming would require access to high quality soils and water 

storage, as well as appropriate climatic and land characteristics. There is also currently a lack of high-

quality information and data about potential land uses in different parts of the country, for now and 

in the future.  

A lack of processing facilities, infrastructure and supply chains for lower-emissions products can also 

act as a barrier to diversifying land use away from pastoral agriculture. 

As with pastoral farming, access to capital can also act as a barrier to landowners who want to 

diversify. Changing land use to horticulture or arable can require high capital investment. Existing 

dairy farms (typically the land most suitable for horticulture or arable) often have high levels of debt, 

and the need to drive a return on existing capital investments is a barrier to land-use change that 

could reduce emissions. 

Some of the land potentially suitable for horticulture and arable would also be in fragmented 

pockets which may not be sufficiently large to be standalone horticultural enterprises.  

Given the long timeframes needed for investments in RD&D to produce technologies and 

innovations that can be adopted on farm, the need for additional funding to support this research is 

urgent. Government investment into RD&D focussed on agriculture emissions is currently secured 

out to 2025, but there is no long-term plan beyond then. 

Approach / policies  

Currently disjointed policy objectives and siloed governance structures mean environmental issues, 

and issues associated with different land uses, are dealt with in isolation. To begin to overcome this, 

a national conversation about the future of land use across Aotearoa could be valuable.  

Measures are also needed to support landowners who want to diversify some of their land to lower-

emissions activities. Government measures should focus on overcoming the barriers that currently 

prevent the shift to more profitable and lower-emissions land uses.  

These could include: 

• Undertaking detailed and targeted analysis to better understand the nature of current 

barriers to shifting to already profitable lower-emissions land uses. 

• Ensuring that farmers have access to high quality, trusted information on changing or 

diversifying land use to lower-emissions activities. This could include access to an 

evidence base to identify what can be grown where, now and in the future, as well as 

information regarding cultivation practices and markets. Improving access to rural 

broadband can support this outcome. 

• Encouraging cross-sectoral thinking and collaboration by government agencies and 

sector bodies, or the development of pan-sector governance structures for the primary 

industries. 

 
141 (BERL & FOMA, 2019) 
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• Investing in market development and infrastructure for new and emerging low-

emissions agricultural products. 

• Verification of the emissions footprint and broader sustainability of products, including 

through approaches like certification and product labelling, can help to support market 

access for low-emissions food products. 

• Programmes and advisory services that target the specific needs of Māori landowners 

are needed to suit their unique governance and decision-making challenges. 

 

19.3.5 Forestry and removals  

Because trees remove carbon dioxide from the atmosphere as they grow, they offer the opportunity 

to ‘offset’ or compensate for some of the emissions from other sources and help to reduce net 

emissions. However, relying on emissions removals by forestry alone could divert action away from 

reducing gross emissions in other sectors. It could also pose risks because forests are not a 

guaranteed permanent removal of carbon from the atmosphere – the carbon stored in forests could 

be re-released back into the atmosphere if forests are destroyed or damaged.  

There are options to design policies to manage these risks, for example the NZ ETS includes 

mechanisms to safeguard permanence as units must be repaid if deforestation occurs. The greater 

the reliance on forestry, the more challenging it becomes to mitigate these risks.  

To help ensure emissions reductions occur in other sectors, we have provided clear advice on the 

proportion of emissions reductions and removals that should contribute towards achieving the 

emissions budgets. This can be found in Chapter 15:  Policy direction for energy, industry and 

buildings of the Commission’s advice, Ināia Tonu Nei . We see forestry playing an important role in 

helping Aotearoa to meet its emissions reduction targets that is nuanced in terms of scale and type. 

This role is informed by a consideration of the environmental, social and economic impacts that 

forestry can have. See Chapter 17: Policy direction for Agriculture and Chapter 18: Policy direction for 

forests and other carbon stocks of the Commission’s advice, Ināia Tonu Nei, for more information on 

these impacts. 

In our Current Policy Reference case, future afforestation is dominated by exotic forestry. Our 

Advice, Ināia Tonu Nei, on forests is about rebalancing this to have a greater focus on native 

afforestation and managing emissions removals to retain a focus on gross emissions reduction. It is 

also important to note that national scale modelled options for forests are proxies for a range of 

different forest management practices and species that may suit different farms, catchments and 

regions. See Chapter 9: Removing carbon from our atmosphere for more information on these 

options. 

Forests could also be an important part of a future bioeconomy, for example, as raw material for 

biofuels, replacing coal in process heat, replacing plastic and producing biochar. Section 19.2.6: 

Develop a thriving, climate-resilient bioeconomy that delivers emissions reductions explores in more 

detail the challenges and potential approaches and policies for a thriving bioeconomy. Policies 

should be put in place to ensure that the pathway to meeting the 2050 target strikes the 

recommended balance between emissions reductions and removals, leveraging the varied 

contributions of different kinds of forests and forest management. To support these policies, 

investment in RD&D would be required across sectors, including forestry. See Section 19.2.3: Support 
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innovation and research, development, and demonstration (RD&D) to speed up the transition to low-

emissions for more information on RD&D.  

 

Establish new native forests to provide a long-term carbon sink 

The rate at which native forest sequesters carbon is slower than for exotic planted forest, but a 

hectare of native forest will continue to sequester carbon for hundreds of years. If high rates of 

native afforestation can be sustained to 2050, there is potential to build an enduring carbon sink.  

Challenges  

We see a significant role for new native forests in providing an enduring carbon sink to help 

Aotearoa to meet its 2050 target and beyond. Our demonstration pathway sees native afforestation 

reach 16,000 ha per year by 2025, and 25,000 ha per year by 2030 until 2050. Policy will be needed 

to support this. 

There is an estimated 740,000 hectares of less versatile private land that could be managed and 

reverted to native forests. However, there is currently a lack of incentive for landowners to provide 

the conditions for less-productive farmland to revert to permanent native forests. This is particularly 

the case for small or fragmented areas of trees that are of a scale not eligible for inclusion in the NZ 

ETS, but which still offer carbon benefits (as well as biodiversity and erosion control benefits).  

The NZ ETS uses lookup tables to calculate average forest carbon stocks in forests of less than 100 ha 

for a given year. Forests over 100 ha use the Field Measurement Approach. A single default lookup 

table applies for all native forest species across all regions, although the amount of carbon 

sequestered by different types of native forest in different regions is likely to vary considerably. The 

current lookup table is based on regenerating indigenous shrublands (mainly mānuka and 

kānuka).142  

Establishing new native forests also comes at a cost for landowners, although the cost depends on 

the method of establishment. The most cost-effective approach relies on natural reversion where 

there is a nearby seed source. In some areas planting seedlings would be required, which comes at 

additional cost. Some areas would require building and maintaining fences as well. Significant 

investment in ongoing pest control is also critical to successful forest establishment and the 

maintenance of carbon stocks.   

To reduce the costs of regenerating and planting new native forests, further innovation and 

development of expertise will be required. Increasing planting of native forests also faces 

infrastructure challenges such as nursery capacity and overall historical lack of investment in RD&D 

in the propagation of native forests species.  

Pests are a major issue to newly established forests as the young plants are often palatable to 

browsers such as deer and goats. Other pests kill birds, which reduces the dispersal of seeds, which 

is crucial to forests’ survival. 

Many newly established native forests do not survive due to harsh conditions. Some planting groups 

have experimented with companion plants and using novel approaches to increase the survival 

rates.  

 
142 (Ministry for Primary Industries, 2017) 
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Approach / Policies  

There are several potential approaches to encourage the establishment and ongoing management of 

native forests. Ultimately, a comprehensive national program of native forest establishment will be 

required to achieve the level of native afforestation in our advice and recommendations. This 

includes: 

• Providing financial incentives or subsidies to help reduce the costs of establishing and 

maintaining new native forests. This could include, for example: 

o Extending grant schemes such as One Billion Trees, or providing targeted grants for 

native planting, fencing and predator control to facilitate reversion. 

o Results based finance for native afforestation (e.g. nature forest bond scheme). 

o Develop ways to recognise wider ecosystem services, which could reward the other 

environmental benefits of native forests (e.g. biodiversity credits).  

• Research into successful forest establishment techniques and knowledge dissemination. 

• Update the NZ ETS lookup tables to include a wider range of native species.  

• Large government-backed advance seedling purchase orders to stimulate the growth of 

nursery capacity. 

 

Design a package of policies to reduce our reliance on forestry removals and 

manage the impacts of afforestation 

The emissions removals from forests in our demonstration pathway for meeting emissions budgets 

follows a variable course that will require a package of policies to achieve. Establishing significant 

areas of new exotic and native forest is an important part of the pathway, but while native 

afforestation would continue out to 2050, the rate of exotic afforestation to balance gross emissions 

declines in our demonstration pathway from 2030. By 2050, almost no additional planting of exotic 

forests is required to maintain net zero into the future. 

This ‘peak and decline’ pathway for exotic forests is based on the fact that most commercial forests 

in Aotearoa are radiata pine, which can sequester a lot of carbon quickly. Other exotic species, and 

to a lesser extent, native species, are established for production, sometimes using alternative forest 

management systems. This allows them to help us reduce net emissions in the short term and offer 

flexibility and risk mitigation for meeting budgets and targets in the future. However, once an area 

of production forest land has been afforested and the trees have reached their long-term average 

carbon stock, no further removals contribute to meeting the targets due to the ‘averaging’ system 

used in our emissions accounting. Achieving further emissions removals would require planting more 

land into forestry.  

Maintaining established forests is important but is primarily about preventing loss of carbon stocks 

already accumulated. Production forests are helpful for providing removals over the short to 

medium term to reduce the climate impact of Aotearoa over the time needed to reduce gross 

emissions, but they are not a long-term solution.  
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Challenges  

Significant afforestation is required to meet our emissions budgets and targets, but at the same 

time, relying on emissions removals by forestry alone could divert action away from reducing 

gross emissions in other sectors. Heavy reliance on removals from exotic forestry to meet the 2050 

target is also likely to make maintaining net zero emissions after that date challenging, and 

dependent on significant further conversion of land to forestry in the future. Increasing carbon 

prices under current NZ ETS settings, if left unchanged, may incentivise more large-scale pine 

plantations than is desired to meet 2050 targets.  

The impacts of any afforestation would depend on the scale, the species of trees that are grown and 

how these are managed, the type of land that is afforested, and how much other sectors are able to 

reduce gross emissions. Of particular concern has been the potential expansion of permanent exotic 

carbon forestry, which would produce little local employment. If adverse impacts of afforestation on 

rural communities are judged to be likely or come to pass, they would need to be managed. 

Approach / policies 

A key priority for government policy must be to align emissions removals by forests with emissions 

budgets. This will require a package of policies that over time both delivers significantly increased 

removals from new native forests and removals from exotic forests that increase out to 2030, but 

decline after that. This may require changing policies over time and a combination of both ETS 

changes and other policies.  

There are several potential ways to manage incentives for afforestation so that the NZ ETS delivers 

outcomes that align with our advice, examples include: 

1. Introduce a limit on the amount of forestry units that non-forestry NZ ETS participants 

can surrender 

2. Alter the amount or rate at which forestry units are allocated for production forestry in 

the NZ ETS so that they earn less overall 

These options would need to be carefully explored and analysed, including with those who may be 

affected by the changes, to understand the implications and avoid unintended consequences. This is 

because different options would have different effects in terms of the relative price of forestry NZUs 

compared to other NZUs, and on the prevailing NZ ETS market price.  

Limits on either the earning or the use of forestry units in the NZ ETS would reduce the returns to 

forest owners but would do so by different mechanisms. In Example 1, introducing a quantity limit in 

the NZ ETS would reduce the value of forestry units relative to other NZUs. Example 2 would not 

affect the price of forestry NZUs in that way, but the forest owner would earn less of them and so 

overall would still get a lower return.  

While amending the NZ ETS could provide a lever to limit the overall amount of afforestation that is 

incentivised, it would not be able to limit the amount of afforestation that occurs in specific places. 

Some stakeholders in the agriculture sector have expressed concern about whole farm conversions 

to forests or the scale of afforestation in certain regions having adverse impacts on rural 

communities. Addressing these concerns will be important to successfully delivering the required 

emissions removals from forests to meet emissions budgets and targets. Doing so would also likely 

require other approaches, such as rules about land use implemented under planning legislation.  
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Non-ETS policies the government could consider which support afforestation in line with required 

removals include: 

• Use resource management instruments or reforms to manage land-use conversion to 

forestry – for example, restrict extensive land-use change in some regions, and remove 

existing limits in others to allow forestry.  

• Capacity building and advisory services for landowners focused on integrating trees or 

forestry onto farms as diversification. 

• Investigate approaches for promoting a native forest industry, including native timbers, 

non-wood forest products, and services to boost the employment and economic case 

for establishing new native forests. 

• Introduce measures to increase domestic timber demand, for example by changing 

building policies to stimulate the wood processing industry and increase the value chain 

employment of forestry. 

• Develop management plans for large permanent forests to protect and enhance carbon 

stocks and other benefits of these forests, and reduce the risks they are exposed to, 

such as pests, disease and climate change impacts. The plan could also consider the 

community impacts of these forests. 

In developing a package of policies, government should also come to a clear position on the role and 

desirability of different types of permanent exotic forests as carbon sinks. This issue is of particular 

importance to the public discourse around afforestation; it requires national direction and policies to 

be amended accordingly.  

 

Effective integrated pest management 

Pests such as deer, possums and goats browse on foliage, seedlings and saplings, altering the 

composition of a forest. Ungulates such as goats and deer have increased significantly over the last 

decade in the conservation estate with flow-on effects to neighbouring areas. Other pests such as 

cats, rats and mustelids predate on bird populations which also reduces seed dispersal. Urgent and 

ongoing pest management is required to maintain the integrity of forests and the carbon stored in 

them in the long term, and to ensure new forests are successfully established.  

Challenges 

Controlling pests that damage foliage, seedlings and affect tree health would help to maintain or 

increase carbon stocks on manged land. However, there is no incentive for landowners to undertake 

pest management or other measures to increase carbon stocks. Currently, it is difficult to detect the 

effects that management practices have on native forest carbon stocks as these effects are realized 

over decades or centuries, and distinguishing the size of the change from natural changes in the 

existing forest is extremely difficult. As a result they are not reflected in national estimates of carbon 

sequestration by these forests. 

Approach / policies 

There are several potential approaches and policies to ensure effective pest control. Options could 

include: 
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• Establish and provide ongoing funding for pest control activities to ensure the carbon 

stocks in new and existing native forests are preserved, such as Predator Free New 

Zealand 2050 

• Foster synergies with related policies and strategies such as Te Mana o Te Taiao – 

Aotearoa New Zealand Biodiversity Strategy 2020, and reforms of the resource 

management system, including biodiversity management 

• Increased investment into RD&D of pest control activities 

 

Consider ways to allow more flexibility for Māori collectives with pre-1990 

forest on their whenua 

Some Māori-collectives that own large tracts of land may face challenges transitioning land use. The 

Crown needs to work in partnership with Māori-collectives to understand their aspirations for land 

use – forestry in particular. There are likely to be some specific barriers preventing Māori-collectives 

from afforesting their land in line with their aspirations. For example, these include constraints and 

challenges associated with the management of collectively-owned Iwi/Māori land under Te Ture 

Whenua Māori Act 1993, or considerations in line with kaitiaki and tikanga values.  

Some Māori-collectives with inherited commercial forestry, combined with a low proportion of 

liquid assets and commitments to the NZ ETS, are effectively locked into this land use. On smaller 

land blocks commercial forestry does not return annual or regular revenue streams or other cultural 

and social co-benefits for owners, and as a result ongoing commitment to forestry may not align 

with their intergenerational aspirations. 

Challenges 

There are a range of known barriers to afforestation for Iwi and Māori. These would need to be 

addressed to ensure Iwi and Māori have equitable opportunities for increasing afforestation. These 

barriers include:  

• Constraints and challenges associated with the management of collectively-owned Māori 

land under Te Ture Whenua Māori Act 1993. While the Te Ture Whenua Māori (Succession, 

Dispute Resolution and Related Matters) Amendment Act 2020 could go some way to 

ameliorate challenges for Māori landowners, there are still challenges to identify owners and 

achieve consensus on large issues.    

• Capital outlay – costs for conversion or development and other capital outlay costs such as 

nursery stock, planting, pest control or wind protection. This can be a barrier to entry for 

Māori-collectives with low-revenue streams, or unproductive and/or underutilised land. 

Economies of scale are also difficult to achieve in production forestry with smaller or 

fragmented land blocks.  

• A shortfall of capability and/or resourcing to uptake afforestation funding options. This is 

particularly an issue on smaller land trusts. 

• Access to regular revenue streams to cover council rates and other costs, including 

insurance, forestry management and pest control. 

• Proximity to ports and roading infrastructure for viable commercial forestry. Limited roading 

and rail infrastructure and proximity to ports can mean commercial forestry is not a viable 
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option for Māori-collectives in remote areas wanting to participate in profitable forestry 

opportunities.  

Approach / policies 

While delivering the removals by forests required to meet emissions budgets and targets, 

government must also ensure the Crown works in partnership with Iwi and other relevant Māori-

collectives. Government must understand their aspirations for land use, and understand specific 

barriers to afforestation that Iwi/Māori landowners face. 

Many Māori-collectives that have had land returned to them with pre-1990 forests have 

deforestation liabilities. There are provisions within the NZ ETS to deforest this land and establish a 

carbon equivalent forest elsewhere in order to avoid a deforestation liability. However, there are 

cases where these collectives do not have land or capital available to do this. The government could 

consider ways to assist in these situations. 

 

Maintain and increase existing carbon stocks 

In addition to establishing new native forests, it is critical that policies also support the maintenance 

and enhancement of existing carbon stocks. 

Large existing areas of permanent native forest already store and sequester a large amount of 

carbon in Aotearoa. Many farms contain small areas of trees and other vegetation, including riparian 

plantings, shelter belts and small pockets of native or exotic forests. These areas of vegetation may 

be small individually compared to the national forest estate, but potentially are significant carbon 

stocks on a farm-level or when considered together at a national scale.  

Another important carbon stock is organic soils, especially peatlands. These soils hold vast reservoirs 

of carbon, but this carbon is released when the peatlands are drained. Organic soils now on 

grassland or cropland due to the draining of peatlands are a major source of ongoing emissions in 

Aotearoa. 

Maintaining and enhancing these carbon stocks can make an important contribution to reducing 

emissions in Aotearoa. There are a range of ways in which policy can support this, although several 

challenges exist, including the ability to robustly account for these emissions and removals. 

Challenges 

Most existing native forests do not provide emissions removals that count towards emissions 

budgets and targets, because it is forest that existed pre-1990.  

Emissions from deforestation of these pre-1990 native forests are included in target emissions 

accounting and continue to be a significant source. There are laws in place designed to limit this 

deforestation, such as the Forests Act 1949, but hundreds of hectares continue to be lost every year. 

Protecting and enhancing the carbon stocks of small blocks of native forests and trees on farms is a 

challenge because carbon sequestered in these trees does not currently contribute to emissions 

budgets or targets. They are too small to meet the forest definition criteria and developing a robust, 

nationwide system that can monitor the carbon changes over time would be very challenging and 

potentially expensive. Farmers are often particularly keen to have sequestration from on-farm 

vegetation accounted for to allow emissions offsetting at the farm-level. Some have expressed a 
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sense of unfairness that emissions from livestock incur an obligation, while not all sinks are 

rewarded. 

Emissions from organic soils in drained peatlands are also outside of emissions accounting for 

budgets and targets. The IPCC has provided guidance for their inclusion but the government is yet to 

develop the practical methods for Aotearoa. Chapter 3: How to measure progress discusses these 

accounting rules in more detail. 

Stopping the emissions from drained peatlands also comes with the challenge of addressing the land 

use that is taking place on them. Drained peatlands have predominantly been converted to dairy 

farming, which would need to cease if the land were to be rewetted to reduce emissions. 

Approach / policies 

Regardless of whether these carbon stocks are accounted for towards emissions budgets and 

targets, government should take action to incentivise their maintenance and enhancement for the 

various environmental (including climate) benefits they provide. There are a range of options worth 

considering: 

• Strengthening enforcement of existing regulations to limit pre-1990 native deforestation and 

ensuring all relevant authorities are properly resourced to do this. 

• Explore options for expanding target emissions accounting to include small blocks of trees 

and organic soils such as peat.  

o There is currently a lack of robust data about the amount of carbon sequestered in 

small areas of trees or vegetation on-farm, and the costs of measuring and 

monitoring carbon sequestration over time could be considerable. New remote 

sensing options and technologies such as drones, however, may offer potential. 

Beyond the technical challenge, there will also be the need to decide on appropriate 

baselines or base years for considering changes in carbon stocks.  

o He Waka Eke Noa is already investigating options for a farm-level emissions pricing 

scheme, including the possibility of including on-farm sequestration from small 

blocks of vegetation. For more information on He Waka Eke Noa see the 

Commission’s advice, Ināia Tonu Nei, Chapter 17: Policy direction for agriculture. 

• Supporting the use of environmental certification schemes such as those provided by Toitū 

Envirocare to recognise and incentivise the climate benefits of small blocks of trees outside 

of official emissions accounting. 

• Providing financial incentives for these carbon stocks through a focus on non-carbon 

benefits, such a biodiversity credit. 

• Purchasing and restoring/rewetting drained peatlands. 

o Alongside this, it would be worth exploring options for types of agriculture that 

could be continued on some wetlands, such as paludiculture (the practice of crop 

production on wet soils, predominantly occurring on peatlands). 

• Ensuring effective pest management occurs throughout the native forest estate. 
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Consider alternative options for permanent emissions removals 

As noted above, relying heavily on emissions removals by forestry could pose risks for our climate 

change goals. Forests are not a guaranteed permanent removal of carbon from the atmosphere – 

the carbon they store could be re-released back into the atmosphere if forests are 

destroyed or damaged. Furthermore, production forests offer only short to medium term removals. 

To improve resilience and provide on-going options for removals, diversifying options for long term 

emissions removals beyond forests may be beneficial.  

Higher cost alternative options for emissions removals already exist. These have been discussed in 

Chapter 9: Removing carbon from our atmosphere and includes Carbon Capture and Storage (CCS) 

and bioenergy combined with CCS (BECCS). Such approaches could play a role in the latter half of the 

century to help Aotearoa meet its contribution to global efforts to limit warming to 1.5°C above pre-

industrial levels.  

Challenges 

There are a range of existing regulatory mechanisms and carbon accounting rules which do not 

currently incentivise the development of CCS, and do not fully account for the environmental, health 

and safety, access to land, and mineral and property rights associated with the process. For example, 

the RMA does not address long-term liability for CCS operations after closure and does not facilitate 

the ongoing regulatory supervision of CCS projects over a very long timeframe. Additionally, the 

likelihood of a person developing CCS without a surrender obligation under the NZ ETS is low and 

amendments would be needed to recognise CCS as a removal activity. 

CCS and CCS–based technologies like BECCS are largely a developing or emerging technology with 

highly variable, site-specific costs and long development timelines. In Aotearoa, CCS has not 

progressed beyond the research and concept stage. 

Approach / policies 

There are three actions the government could advance that would maintain optionality in this area:  

• Uphold its obligations under Te Tiriti o Waitangi/The Treaty of Waitangi and initiate a broad 

process to understand Iwi/Māori perspectives on CCS and BECCS.  

• Develop a better understanding on the geophysical potential and suitability of CCS and 

BECCS approaches in Aotearoa. This could include: 

o Staying informed of global developments in CCS technologies and applications, and 

broadly assessing their relevance and applicability to Aotearoa. 

o Investigating the potential and suitability of depleted or producing oil and gas fields 

in the Taranaki region for carbon storage. 

o Researching the nature of skills, capabilities and workforce required to support the 

development and implementation of CCS and BECCS approaches, such as those in 

forestry, oil and gas, and geothermal energy. 
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19.3.6 Waste 

There are many emissions reduction opportunities in waste, most of which would generate co-

benefits, synergies and spill overs for the economy, society and environment. Biogenic methane 

from waste does not make up a large proportion of total greenhouse gas emissions. Yet, compared 

to other sectors, reducing emissions from waste is less reliant on technology and can generally use 

proven reduction options that have been tried and tested overseas.143  

While waste emissions may look like a small fraction of total greenhouse gas emissions,144 there are 

embodied emissions associated with the production and transportation of things that ultimately end 

up in landfill. This is a major area with potential to reduce the overall emissions footprint and impact 

on the climate in Aotearoa. 

The preferred opportunity to reduce emissions from waste is by reducing the amount of waste 

generated in the first place. Other opportunities include recovering waste before it goes to landfill, 

and ensuring modern, efficient disposal sites.  

The Commission’s modelling indicates that there are a range of possible paths to achieving the 2050 

biogenic methane target. While waste is only around 9% of overall biogenic methane emissions,145 it 

will play a substantial role in achieving this target as the ability to reduce emissions from waste is not 

reliant on the development of technology.  

Reduce waste at source 

Preventing waste from being created is a crucial step in avoiding emissions from waste. Most waste 

in Aotearoa is generated by commercial and industrial activity, with a smaller proportion from 

households. Improving industrial processes and removing barriers to help change behaviour can help 

to minimise the amount of waste generated. 

Challenges 

With a large proportion of goods being imported, Aotearoa has limited direct control over how much 

waste goods produce. There is also a lack of knowledge among businesses and households about 

how to reduce waste and a lack of market incentives for doing so. 

To enable consumer behaviour to shift, removing barriers that prevent consumers from pursuing 

choices and approaches that lower emissions would be important – for example, by addressing gaps 

in knowledge by providing information and support. For example, The Love Food Hate Waste 

Campaign that was run in London successfully reduced avoidable food waste by 14%, with every £1 

spent on the campaign generating up to £8 in savings.146 This provides a good example of how 

consumers can be supported to shift behaviour, and in doing so can both reduce emissions and save 

money. 

 
143 (New Zealand Productivity Commission, 2018) 
144 (Ministry for the Environment, 2020) 
145 (Ministry for the Environment, 2020) 
146 (Waste & Resources Action Programme, 2013) 
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Approach / policies 

To achieve reduced waste generation at source, interventions need to be aimed at industry and 

businesses, as well as individual consumers. Possible approaches include: 

• Developing information and support materials for producers and consumers on how to 

reduce waste at source, for example through targeted campaigns around the impact of 

waste. 

• Encouraging innovation in technology and processes through investment in designing out 

waste and resource efficiency. 

• Regulating to reduce waste at source through right to repair legislation and phasing out 

excess packaging. 

 

Increase resource recovery from waste 

Waste that cannot be avoided in the first place can be recovered instead of going to landfills in order 

to reduce the emissions they would otherwise create. Recovering organic waste from landfills can 

prevent emissions from being released as organic materials decay. Recycling and re-use can prevent 

other forms of waste from going to landfill and can help to reduce emissions in other sectors. Many 

forms of waste can be converted to energy.  

Challenges  

There is currently a lack of collection and processing infrastructure which means that opportunities 

to divert and recover waste are inconsistent and limited.147 This leads to low rates of source 

separation which means high levels of cross contamination, decreasing the value of the recovered 

material. For example, paper waste that has been mixed with food waste is more difficult to recycle 

which reduces the potential feedstock. 

There is also uncertainty about the ability to access appropriate feedstock for producing recycled or 

reused products, uncertainty about markets for recovered or recycled products, and a lack of skills 

and knowledge about how to go about waste recovery, which adds to the challenge. The current lack 

of market incentives to invest in resource recovery from waste mean that it is often cheaper to 

dispose of waste in landfills, and to use virgin materials rather than recycled materials to make new 

products.  which adds to the challenge. The current lack of market incentives to invest in resource 

recovery from waste mean that it is often cheaper to dispose of waste in landfills, and to use virgin 

materials rather than recycled materials to make new products.  

For example, in rural areas of Aotearoa where there is a lack of collection infrastructure, many 

farmers are burdened with having to manage their own waste. Farmers often dispose of waste with 

a combination of burning or burying, both of which generate emissions. Setting up a nationwide 

network of collection points (similar to those set up by AgRecovery148) can help reduce waste and 

create opportunities from the recovered waste. For example, wood waste can be upcycled into 

furniture, or used as a compost ingredient or as a fuel. 

 
147 (WasteMINZ, 2020) 
148 (AgRecovery, 2021) 
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Approach / policies 

There are a range of measures that could be introduced to increase resource recovery from waste. 

These could include, for example: 

• Develop a coordinated national strategy and timeline for increasing resource recovery 

with the aim of increasing the waste recovery rate in Aotearoa. 

• Increase investment in the resource recovery sector – including infrastructure, 

knowledge base and technology to ensure Aotearoa has a fully modern resource 

recovery sector from collection to sorting to processing to recovery. 

• Reduce cross contamination of waste through increasing source separation. 

• Shift the burden of resource recovery away from communities to manufacturers, 

importers and retailers through increasing the use of regulated product stewardship 

schemes. 

• Ensure that pricing of waste encourages resource recovery, for example by increasing 

the waste levy and ensuring it applies at all landfill sites, and by ensuring the NZ ETS 

applies to all disposal sites. 

• Encourage the use of recovered material to create demand for products, for example by 

using financial incentives or regulation to support the use of waste compost on farms. 

• Ensure consistent access to appropriate feedstock to enable resource recovery sector. 

This could be done, for example, by mandating recovery targets from landfill and 

introducing measures to encourage source separation to reduce contamination. 

 

Ensure modern, low-emissions landfills 

While the goal should be to transition to a fully circular economy where waste has been designed 

out of the system entirely with no residuals left to recover, this transformation will take time. For 

Box 19.9: Case study example: Living Earth Facility in Christchurch  

The Living Earth Facility in Christchurch, owned by Waste Management recovers 50,000 out of 

65,000 tonnes of mixed green and food waste from landfill annually. They turn this waste to 

compost and supply several nearby farms, with the compost having the beneficial impact of 

adding to the nutrient loads of the soil, without generating any harmful nitrogen run-off as 

would be the case if the farms were using synthetic nitrogen fertiliser.  

This is possible because of several factors that are unique in Christchurch:  

• The Christchurch City Council has a separate waste collection for food and garden 

waste 

• Living Earth is owned by Waste Management, which means that they have access 

to a large pool of capital and funding from a larger organisation 

• The ‘gate fees’ of landfill in Christchurch has landfill costs equivalent to the cost of 

living earth, so it’s price competitive for Living Earth to compete with landfill 

options 
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waste that cannot be avoided or recovered, it is important that it be disposed of in modern landfills 

that minimise emissions and potential wider impacts on the environment.  Modern, low-emissions 

landfills capture a portion of emissions generated from organic waste as it decays and can reuse it to 

generate energy.  

Challenges  

Many municipal landfills in Aotearoa are modern sites which have high rates of gas capture, but 

there are some operational municipal sites which are not required to capture gas as the waste 

volumes are too low. In addition, there are also non-municipal landfills and farm fills which receive 

organic waste but do not capture any landfill gas. Lastly, closed legacy landfills that have no gas 

capture systems will continue to produce emissions from the accumulated waste. 

This problem can be addressed by sending the waste to a recovery option instead of disposal, 

diverting waste from sites without gas capture to sites with gas capture, or by installing gas capture 

systems at landfills without gas capture. Gas capture systems can be fitted to these sites, though it 

can be difficult and expensive to do so – meaning that they are unlikely to happen in the absence of 

market incentives or regulation. Installing landfill gas capture at sites with substantial volumes of 

historic waste have the advantage of capturing emissions from deposited waste and offer the 

potential for substantial emissions reductions. Gas capture systems at farm fill sites are unlikely to 

be practical due to the lower volumes of waste and large number of farm fills scattered across the 

country. 

Approach / policies 

Measures to support more landfills becoming low emissions could include, for example: 

• Introduce regulation to prohibit organic waste from being sent to landfills that do not have 

gas capture systems or incentivise gas capture at landfills without gas capture systems 

• Encourage best practise LFG management, including across a wider range of disposal sites 

(e.g. closed landfills, non-municipal landfills). This could include regulation that mandates 

gas capture at landfills that accept organic waste and incentives to install and operate gas 

capture systems 

• Require comprehensive audits and monitoring of LFG capture systems to ensure they are 

high performing. 

 

Manage transition from hydrofluorocarbons  

Refrigerants are essential chemicals that support modern society by, for example, enabling the 

transport and storage of perishable food and cooling interior spaces. They could be relied on for 

space heating and cooling, as process heat transitions to the use of electricity as a fuel. 

Hydrofluorocarbons (HFCs) are the most common type of refrigerant used in Aotearoa. They are 

potent synthetic greenhouse gases with a global warming potential up to 14,800.149 In 2019, 

 
149 The global warming potential of HFCs range from 53 to 14,800 depending on the chemical make-up of the 
substance. 
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emissions from the leakage of refrigerants from refrigeration and air conditioning equipment was 

1.7 MtCO2e.150  

As a signatory to the Kigali Amendment to the Montreal Protocol,151 Aotearoa aims to considerably 

reduce the use of HFCs through a controlled phasedown. In 2020, the Government declared 

refrigerants as one of six priority products under the Waste Minimisation Act. This will establish a 

mandatory product stewardship scheme aimed at increasing end of life recovery and destruction. 

Increased recovery, proper disposal and alternative refrigerants are significant emissions reduction 

opportunities.  

The phasedown of HFCs in our demonstration pathway sees total emissions from HFC use reduced 

by 21% by 2030 and 32% by 2035. We also modelled a more stringent phasedown with early 

retirement of existing equipment, increased use of low global warming potential (low GWP) 

refrigerants, and improved industry practice that could see emissions reduced by 45% by 2035. 

Challenges  

There is a considerable bank of HFCs currently within equipment in Aotearoa.152 As such, there 

would be a lag between action taken to comply with the phasedown and achieving emissions 

reductions. In addition, there is no limit on the import of HFCs in finished products, or on recycled 

bulk refrigerants,153 which may result in the continued import and reuse of HFCs. This extends the 

duration of these types of refrigerants in the economy.  

Allowing the import of bulk recycled HFCs ensures sufficient amounts of refrigerant are available to 

service the existing equipment in Aotearoa without stranding assets. This limits the financial impact 

on end users but prolongs emissions from HFC use and results in a relatively ineffective phasedown 

of HFCs.  

In addition, the existing fleet of equipment is not compatible with most low GWP refrigerant 

alternatives. The cost of replacing equipment to ensure compatibility, and risk aversion to new, 

flammable compounds, act as barriers to a timely transition away from HFCs. 

Over time, HFC scarcity and a rising carbon price would increase the cost of HFCs for end users. 

Although this would incentivise leak minimisation and improved handling practices, it is not 

expected to result in significant conversion to low GWP refrigerant compatible equipment as 

refrigerant cost would likely remain less than 10% of the total cost of new equipment. 

Approach / Policies  

Measures to reduce emissions from refrigerants and to support a managed transition away from 

HFCs include:  

 

150 (Ministry for the Environment, 2021a) 
151 The Kigali Amendment puts in place a worldwide phasedown on the production and consumption of HFCs. 
It limits the bulk net import of HFCs but does not restrict import of equipment pre-charged with HFC 
refrigerants. The Amendment requires Aotearoa to reduce emissions from HFCs by 85% by 2036.  
152 Approximately 7,000 tonnes 
153 Refrigerants can be recovered from equipment in large quantities. This unprocessed HFC gas can be 
imported, recycled and re-used under the Kigali Amendment.  
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• Considering extending import restrictions to finished products and recycled bulk 

refrigerants. 

• Timely development, deployment and scale up of the mandatory product stewardship 

scheme under the Waste Minimisation Act to improve end-of-life recovery and 

destruction of HFCs. 

• Support workforce and end user education and safe practices. This includes technician 

training and licensing around monitoring, minimising equipment leakage, and 

improving disposal practices.  

• Measures to reduce the upfront capital cost of switching to low GWP compatible 

equipment. 

 

19.4 Policies to manage impacts 

The transition to low emissions will bring a mix of opportunities, benefits, challenges and costs. The 

way Aotearoa transitions and the policies that we put in place will have diverse impacts – both 

positive and negative – on different groups of society, regions, sectors of the economy, and 

generations. These issues are discussed in considerable detail in Part 4: What could this mean for 

New Zealanders? of this report.  

Actions and approaches to reduce emissions should ensure that the benefits of climate action are 

shared across society, and that certain individuals and sectors do not unfairly bear the cost-burden 

of the climate transition. This includes, for example, designing incentives that help to support lower-

income groups affected by costs stemming from climate mitigation policies, and to support affected 

regions. These elements are highlighted by the Stockholm Environment Institute, together with the 

need to support workers affected by downscaling, and the need to avoid ongoing investments in 

emissions intensive industries that would create carbon lock-in and undermine the transition.154  

The wellbeing of Iwi/Māori throughout the transition to low emissions is a central part of this. He 

Ara Waiora presents a mātauranga Māori approach to wellbeing and framework against which to 

assess impacts of climate policy for Iwi/Māori.155 It also provides a frame for ensuring that climate 

policies and approaches consider the broader wellbeing of people and the environment, for current 

and future generations. When developing and implementing the emissions reduction plan, the 

government should consider how those measures impact the four dimensions of wellbeing identified 

in the framework (Mana Tuku Iho, Mana Tauutuutu, Mana Āheinga and Mana Whanake). 

An equitable transition also supports the principles of tiakitanga and intergenerational equity. 

Managing challenges and impacts for an equitable climate transition requires considering not only 

the impacts on society today, but also the impacts on our mokopuna, and subsequent 

generations. The need to care for and be active stewards and custodians of our whenua and 

taonga for future generations must be central to our approach. This requires an inclusive approach 

to planning the transition.  

 
154 (Atteridge & Strambo, 2020) 
155 He Ara Waiora was initiated by the Tax Working Group, co-designed with Māori thought leaders and Iwi 
representatives and is currently under the stewardship of the Treasury. (McMeeking et al., 2019) 



 

91 
2021 Supporting Evidence  

 

Managing the impacts of the transition must be a central consideration as the emissions reduction 

plan is developed. A wide range of approaches and measures will be needed over different 

timeframes to address diverse challenges. Some important action that needs to happen as a matter 

of urgency includes providing education and training to support a low-emissions workforce, the 

provision of targeted support to vulnerable communities most affected by the transition and the 

initiation of an inclusive, transparent transition planning process.  

19.4.1 Localised transition planning that is inclusive and transparent 

Some regions and communities of Aotearoa will be more affected by the climate transition than 

others. In particular, some communities may see the closure of large businesses that provide 

significant employment for the community. In some places, entire communities, ways of life and 

local identities have been built around large businesses that may face closure. Such closures can 

therefore have a big impact beyond the people employed directly. If unemployment rises and 

consumer spending falls, there would be a flow-on effect to other businesses and workers within the 

wider community. 

Climate mitigation policies that are perceived to unfairly affect certain individuals, communities or 

businesses are at risk of losing their public acceptability. Maintaining the principle of equity and 

putting people at the centre of our climate policy will therefore help to ensure the equality of 

support across communities, industries and business. This is important to make sure that the policy 

response is enduring, and that emissions reductions can be sustained.  

Challenges  

The Grantham Institute and others emphasise that a ‘just transition’ to a low-emissions economy is a 

multidimensional challenge and note that the transition must address both social and spatial 

elements, ensuring that economic development through the transition is regionally inclusive.156  

Significant job losses at a local level can potentially lead to entire communities being left vulnerable 

and dislocated. Some affected workers may have the mobility and means to acquire new jobs in 

other industries and regions, while many others will not. Affected communities may therefore end 

up ‘stranded’, with significant numbers of workers with skills and expertise that are no longer in 

demand.157 

In such situations, transition planning that is tailored to the specific community or region would be 

needed. This would require central government to work closely with local businesses, workers, 

Iwi/Māori, community and local interest groups, and local government to develop a long-term vision 

and strategy for the affected region. This includes exploring the infrastructure and skills available in 

the region, and potential new industries that could become anchored in the region.  

The OECD emphasises that localised transition planning will help to ensure climate change policies 

are tailored to regional and local circumstances, and address the needs and aspirations of different 

groups within the community. 158 Transparent and inclusive processes, and active social dialogue 

 
156 (Robins et al., 2018) 
157 (OECD, 2017b) 
158 (OECD, 2017b) 
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regarding the transition would be key to achieving a transition that is accepted and enduring.159 The 

goal of this approach is to ensure the transition is place-and-people led. 

Localised transition planning is also important for achieving successful and enduring transition 

outcomes and aligning government and business investment priorities.160 In some situations, 

businesses are likely to only invest if they know that complementary investments, such as to 

infrastructure, are being made.161 It will be important that there is alignment to ensure government 

initiatives are not working at cross-purposes to the outcomes being sought by the community or 

businesses. 

International examples and research suggest that important elements of initiatives to support an 

equitable transition include ensuring affected workers, businesses and communities are active and 

empowered participants in transition planning. The provision of targeted financial and capacity 

building support is also important. See Box 19.10 for more information. 

Approach / policies 

The government needs to ensure that transition planning is co-developed through a bottom-up 

approach that involves local communities, Iwi/Māori, businesses, civil society groups and other 

stakeholders. In developing an approach, the government could research examples of transition 

planning that have taken place internationally and investigate their applicability to circumstances in 

Aotearoa.  

It will be important that, regardless of the specific approach Aotearoa takes to inclusive transition 

planning, equitable access to opportunities for Iwi/Māori and Pacific communities is a central 

consideration.  

The government could also investigate the potential for developing redeployment programmes, to 

support workers most affected by the transition. 

Box 19.10: Some international examples of approaches to achieving a ‘just transition’ 

In Spain, ‘just transition agreements’ have been required since 2018 between the government, 

unions, and businesses in all regions that are affected by ‘climate transitions’. Local civil society 

groups and the general public can also participate in the development of the agreements, which are 

designed to support strategies to mitigate the negative impacts of the transition, and to finance 

green projects. The first such agreement was reached in October 2018 for regions impacted by coal 

mine closures.162 

In Germany, the successful shift away from a coal and steel-based economy in the West German 

Ruhr region is often cited as a model. Market forces led to a dramatic decline in the number of 

mining industry and steel workers in the region in the second half of the twentieth century. In the 

early 1990s, after efforts to shore up the sector failed, the government introduced an industry policy 

focused on active diversification. New and innovative industries have since developed in the region, 

and many coal workers found new employment opportunities. This was achieved in part thanks to 

wage subsidies, labour market support and the development of new infrastructure paid for with 
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European funds. Early retirement support and worker retraining programmes were also central to 

the success, as was a clear vision of the future, supported by a comprehensive policy framework.163  

19.4.2 Provide targeted support to vulnerable communities 

Some communities will need targeted support through the transition, including support which 

enables them to take advantage of opportunities to reduce emissions and associated costs. For 

example, low-income households may need financial assistance to install insulation or adopt low-

emissions technologies. Some workers could face job losses and may need support to find new work 

or retrain.  

Without targeted assistance, vulnerable groups and communities – including low-income 

households, Iwi/Māori and Pasifika, people with disabilities, and women – would likely be 

disadvantaged and unfairly lose from the climate transition.  

The nature and combination of assistance should be specific to the community affected and focus on 

the communities whose livelihoods are most impacted. This includes households with the least 

ability to absorb costs, or workers who are least able to find new employment. A crucial component 

of the transition is equity and ensuring that existing social or economic inequalities are not 

exacerbated. Different time frames need to be considered as policies are designed to address the 

impacts of the transition to a low-emissions society. Support will be needed to help affected 

communities and individuals deal with immediate impacts in the near term, but it will also be 

important to help people increase their capability to adjust in the medium and longer terms.  

Challenges 

Low-income households spend a greater proportion of their income on emissions-intensive goods, 

like transport or energy. They also have limited means for reducing emissions by investing in 

alternatives such as EVs or home insultation, which can have high up-front costs. This is particularly 

relevant for Iwi/Māori and Pacific Peoples households, who are overrepresented in low-income 

groups.  

Targeting financial assistance to low-income households, either through social assistance or via tax 

credits, can help to alleviate some of the burden of higher prices.164 Policies that directly support 

low-emissions alternatives, for example investments in home insulation, would also be beneficial.  

Communities that are reliant on emissions-intensive or single industries will also be vulnerable. 

Workers in these communities may face limited or reduced employment opportunities from the 

transition. Support can be provided directly to those affected via targeted financial assistance and 

active labour market policies. 

Approach / policies 

There are a range of measures that can help to support vulnerable communities through the 

transition, including financial assistance through the welfare or tax system, support towards the 

costs of changes to reduce emissions (such as home insulation or public transport), or supporting 

workers through active labour market policies.  
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Any financial assistance should be carefully targeted, and could either address direct financial losses, 

or a broader range of losses. In their Low Emissions Economy report the Productivity Commission 

recommended a combination of adjustments to existing benefits and tax credits as the lowest-cost 

option for assisting affected households.165 Benefits and superannuation are automatically adjusted 

to reflect changes in the cost of living, although some welfare payments, such as the Working for 

Families benefit, are not.166  

However, income support may not be enough on its own to help some lower-income households, 

who will not be able to make the necessary one-off investments in low-emissions alternatives – such 

as insulation or more efficient heating. These options often have a high upfront cost which can make 

them unaffordable, particularly for renting households where the landlord has little incentive to 

make the necessary investments. Policies specifically designed to improve energy efficiency and 

home insulation would help households save in energy costs and benefit from improved health 

outcomes from warmer and drier homes. See Chapter 16: Households and communities for more 

information.  

Similarly, given the higher upfront costs of EVs compared with conventional ICE vehicles, low-income 

households may find it difficult to access low-emissions transport options. See Section 19.3.1: 

Transport for more information on measures to increase EV uptake.  

There are also a range of actions we can take to support workers. These include income-smoothing 

measures for displaced workers, or assistance to find new employment opportunities. The precise 

mix of support could be developed by local communities and affected groups, alongside government 

departments.  

The government could also look into providing job-seeking services, mental health support and 

financial planning. 

Education and training support a thriving, low-emissions workforce 

Some high-emitting industries will be deeply affected by the transition to low emissions, and some 

workers will become displaced. Other industries will grow and thrive in a low-emissions economy. 

Some completely new industries and businesses are likely to develop.  

As Aotearoa transitions to low emissions, new skills, knowledge and capability will be needed in the 

workforce. Ensuring that the workforce’s skills match what is required in the labour market is key to 

ensuring that businesses can innovate, adopt new technologies or commercialise new ideas.167 

Thriving businesses will create flow-on benefits for workers and communities. Changes to current 

approaches to education and training will be needed to prepare the current and future workforce 

for rapid change. 

Challenges  

The nature of the skills needed in the Aotearoa workforce will change with the transition to low 

emissions, along with other pressures such as technological change and automation. There are likely 

to be skills shortages in some areas which are expected to be important to support development and 
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uptake of low-emissions technologies and practices – for example in science, technology, 

engineering and mathematics skills.  

However, there is currently a lack of alignment between firm needs and tertiary institutions offering 

training, which could make the skills gap worse over time. The current education and training system 

is largely aimed at young people moving into the job market, with limited services aimed at ongoing 

training and supporting adults in need of retraining.168 This will create challenges, as the changes 

that will happen over the course of the transition to low emissions mean that individuals are likely to 

need to acquire new skills over their lifetimes.  

In the past, level of education has been the largest defining factor affecting rates of job displacement 

in Aotearoa. Compared to workers with a bachelor’s degree or higher, twice as many workers with 

lower secondary education or Level 1-3 certificates were displaced between 2009 and 2016, and 

almost three times as many people with no qualification.169 Our modelling suggests that, compared 

to what would occur under current policy settings, the low-emissions transition will particularly 

affect individuals with higher levels of education, particularly those who work in the oil and gas 

sector. 

Investing in education and retraining will be important for supporting workers through the 

transition, and to help prepare displaced workers for the new job opportunities that emerge with it. 

Vocational education and training systems will need to be able to adapt quickly to changing skill 

demands.170  

Approach / Policies 

Policy intervention should focus on the skill needs of those who have the most difficulty gaining new 

employment. For example, research shows that workers with few or no qualifications are most at 

risk of being displaced and are more likely to remain unemployed for extended periods of time. 

Older workers over the age of 50 are also particularly vulnerable to displacement, and the likelihood 

of finding a new job after being displaced decreases with age.171  

Other measures include: 

• Approaches to make the education system more flexible, and able to support the needs of 

mid-career professionals who face the need to re-skill or re-train. 

• Address barriers that restrict all New Zealanders from participating in education and training 

– including Iwi/Māori, Pacific Peoples and low-income groups. 

• Education and training by Māori, for Māori, is also important. This should include supporting 

Iwi/Māori to retrain for skilled jobs that will be needed as Aotearoa transitions to a low-

emissions economy, and could include investments in schools, kura, and wānanga to ensure 

they have the necessary resources and technology to prepare rangatahi for jobs of the 

future. 
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