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Executive summary 

Introduction and purpose 

This 2019 Gas Supply and Demand study is the fourth in a series of such reports commissioned by 
Gas Industry Company.  These studies: 

¶ analyse the long-term drivers of outcomes in the New Zealand gas industry ς both the upstream 
supply-side of the industry, and the various demand segments 

¶ develop long-term projections of possible futures for the sector, based on modelling of the key 
sector drivers identified in the study. 

For this 2019 study, new modelling capability has been developed to explore two key issues facing 
bŜǿ ½ŜŀƭŀƴŘΩǎ Ǝŀǎ ǎŜŎǘƻǊΥ 

¶ The end-of-life of some ƻŦ bŜǿ ½ŜŀƭŀƴŘΩǎ largest gas-producing fields occurring within the next 
10 to 15 years, and the economic factors and policy settings driving possible development of 
new fields. 

¶ The implications of various climate-change-related policies including: 

- Altered oil & gas exploration policy settings 

- Higher potential carbon prices  

- The policy goals of achieving 

 ̄ 100% renewable electricity generation by 2035 in a normal hydrological year; and 

 ̄ net-zero carbon emissions by 2050. 

Modelling methodology 

A model was used to project possible futures for supply and demand.  At the core of this model is 
the fundamental logic that investment in the development and production of gas resources in a 
given year is only undertaken if the cost of development is less than the willingness-to-pay by the 
demand-side for that gas.   

This demand-side willingness-to-pay is set by the cost of alternatives ς being the cost of overseas 
production for the petrochemicals sector, and the cost of fuel switching for all other demand 
segments.  For all demand segments, this willingness-to-pay is factored by the carbon price. 

!ǎ bŜǿ ½ŜŀƭŀƴŘΩǎ Ǝŀǎ ǊŜǎŜǊǾŜǎ ŀƴŘ ǊŜǎƻǳǊŎŜǎ ōŜŎƻƳŜ ŘŜǇƭŜǘŜd, another alternative starts to drive 
modelled pricing outcomes ς being the future cost of importing LNG if New Zealand continues 
consuming gas to the point where it will eventually have insufficient gas supply to meet demand.  As 
the time when New Zealand would have to import LNG gets closer, the time-discounted effect on 
gas prices in a given year starts to rise.  This results in ŀ ΨǇǊƛŎŜ ǊŀǘƛƻƴƛƴƎΩ ŜŦŦŜŎǘ ς that is, some 
demand will switch to their non-NZ-gas alternative if the price of gas rises above their willingness-to-
pay.  This price rationing preserves a greater amount of remaining NZ gas resources for higher-value 
gas users, and postpones the time when LNG imports would be required. 
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Several scenarios were run which varied two key parameters. 

The first scenario sensitivity is the amount of gas reserves and resources that could be developed to 
meet demand as shown in Figure 1 below.  Four different scenarios were run (as illustrated along the 
x-axis) as to the amount of additional gas reserves and resources available for development.  These 
were based on published MBIE data regarding additional reserves and resources from existing fields, 
plus GNS & a.L9 ŀƴŀƭȅǎƛǎ ƻƴ ǇƻǘŜƴǘƛŀƭ Ǝŀǎ ŦǊƻƳ ΨbŜǿΩΣ ȅŜǘ-to-be-discovered fields.1 

Figure 1: Scenarios for scale of additional reserves and resources available for development as at 
1 Jan 2019 

 

 
1 The Central scenario was based on published 2P reserves and 2C resources values for each existing field, with 
the estimate of new (as-yet-undiscovered) onshore fields being based on published MBIE modelling using GNS 
data.  The published contingent resources values were factored by 75% to reflect other factors which will 
affect whether a resource classed as contingent will be developed.  
The Low and High scenarios factored the Central scenario, based on published data on the extent of physical 
uncertainty regarding the size of reserves, with scaling factors applied to reflect the greater uncertainty over 
the size of contingent resources and new fields.  An additional factor was applied in the Low scenario to the 
Kapuni contingent resources. 
The Cen resources + New off scenario is the same as the Central scenario, but with an additional offshore field 
being discovered whose size is roughly mid-way between the existing Kupe and Pohokura fields. 
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The second scenario sensitivity is carbon prices.  A range of different carbon prices were examined 
as set out in Figure 2 below, with the levels for the Mid and Hi scenarios being set with reference to 
estimates of the prices required to meet the Paris Agreement and Net-Zero-NZ by 2050.   

Figure 2: carbon price scenarios2 

 

 

Table 1 shows how the gas resource and carbon price scenarios have been combined into 
ΨŎƻƳǇƻǎƛǘŜΩ ǎŎŜƴŀǊƛƻǎΦ 

Table 1: Composite market scenarios 

Composite scenario Carbon price scenario Resources scenario 

Reference Mid Central 

Cur CO2  Cur CO2 Central 

Lo CO2 Low Central 

Hi CO2 High Central 

Lo Resources Mid Low 

Hi Resources Mid High 

New Offshore Mid Cen res + New offshore 

 
2 ¢ƘŜ Ψ/ǳǊ CO2Ω scenario represents a continuation of the current NZ$25/tCO2 carbon price. 
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Results for Reference scenario 

Figure 3 below shows the summary projections for the reference scenario, which comprises the Mid 
carbon price plus Central resources scenarios.  It indicates: 

¶ Petrochemical production continues at current levels until the middle of the next decade, at 
which point the sector progressively exits New Zealand over the course of the following fifteen 
years due to the remaining offshore gas fields reaching the end of their life (Pohokura, Maui and 
Kupe) and price rationing to postpone the time when higher-cost LNG imports would be 
required. 

¶ Baseload gas-fired power generation exits within the next five years due to displacement by 
new, cheaper renewable power generation.3  Some peaking generation which performs some 
seasonal / dry-year balancing is also progressively displaced over the subsequent 15 years.  
However, a rump of peaking generation remains to perform very low-capacity factor seasonal / 
dry-year peaking.  Gas-fired cogeneration also remains.  The replacement of baseload gas 
generation causes the % of renewable generation to rise to 90%, and it steadily rises to almost 
98% by the end of the projection. 

¶ Industrial process heat and residential & commercial heating demand exhibits some slight 
decline.  The price rationing effect of the lower-value segments of petrochemical and baseload 
gas-fired generation exiting New Zealand prevents any significant resource availability-driven 
reductions in industrial process heat demand, but some carbon-price-driven fuel-switching starts 
to occur towards the end of the projection. 

¶ Some new onshore fields are found and developed, driven by the tightening of gas supply with 
the end-of-life of the offshore fields.

 
3 The cost of renewables falls below the cost of existing baseload gas-fired generation due to a combination of 
ongoing reductions in the price of new renewables, plus increases in the cost of gas-fired generation ς 
particularly due to rising carbon prices. 
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Figure 3: Reference scenario projections of supply and demand 
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Sensitivity of outcomes to variations in resource availability and carbon price 

Figure 4 and Figure 5 plot the total demand from each sector for the years 2019 to 2050, and how 
this varies according to the scenarios of available gas resources (Figure 4) and carbon price (Figure 
5). 

Figure 4: Resource-availability-scenario-driven variation in total demand to 2050 by sector  

 

Figure 5: Carbon-price-scenario-driven variation in total demand to 2050 by sector 
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¶ Petrochemical demand (methanol and urea) is the sector which is most sensitive to resource 
availability.  The exit of the first two methanol trains is driven by the timing of the end-of-life of 
the three remaining offshore fields, and the exit of the last methanol train is driven by price 
rationing to postpone the time when higher-cost LNG imports would be required once remaining 
onshore resources become depleted.  Price rationing then results in the eventual exit of the 
urea-production plant in the Lo resources scenario.  

Petrochemical demand is positively correlated with carbon prices.  This is due to a reduction in 
gas demand by non-petrochemical sectors in high carbon price scenarios, thereby making more 
Ǝŀǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǇŜǘǊƻŎƘŜƳƛŎŀƭ ǇǊƻŘǳŎǘƛƻƴ ǿƘƛŎƘ ŘƻŜǎƴΩǘ ŦŀŎŜ ǘƘŜ ǎŀƳŜ ŎŀǊōƻƴ ǇǊƛŎŜ ŘǳŜ ǘƻ ǘƘŜ 
Industrial Allocation mechanism.4  

¶ Different types of gas-fired generation are the most and least-sensitive to carbon price. 

- Baseload gas-fired generation is the most sensitive of all demand sectors to carbon price, 
with variations in carbon price dictating when (not whether) such generation is displaced by 
renewable technologies such as wind and geothermal, whose costs are projected to continue 
to fall (particularly for wind).  Even with a continuation of the current $25/tCO2 carbon price, 
baseload generation is likely to be displaced by the middle of the next decade.   

- Peaking generation is much less sensitive to carbon price, with a rump of gas-fired peaking 
generation that is used infrequently during dry winters being the highest value use of gas in 
New Zealand.  Even in the high carbon price scenario, our modelling indicates it would not be 
economic to go above 98% renewable generation by 2050.  A rump of peaking gas-fired 
generation is required to balance variable renewable generation (particularly hydro).  This 
keeps electricity costs lower and supports greater whole-of-economy decarbonisation 
through electrification ς particularly for transport and process heat.  These quantitative and 
ǉǳŀƭƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ LƴǘŜǊƛƳ /ƭƛƳŀǘŜ /ƘŀƴƎŜ /ƻƳƳƛǎǎƛƻƴΩǎ ǊŜǇƻǊǘ ƻƴ 
moving towards higher proportions of renewables. 

- Gas-fired cogeneration for industrial process heat also requires a high carbon price for it to 
be economic to switch. 

Baseload gas-fired generation exhibits some sensitivity to scenarios around resource availability, 
but peaking generation is largely insensitive to this variable with other, lower-value demand 
segments performing the rationing to respond to variations in available gas. 

¶ Demand for Industrial process heat and space & water heating for residential & commercial 
consumers is sensitive to carbon prices above $80-$100/tCO2.  If carbon prices are below these 
levels, industrial process heat gas demand is likely to remain flat, while residential & commercial 
demand is likely to grow ς driven by population growth.  In the high carbon price scenario, gas 
demand for these segments drops to less than 10% of current levels by 2050.  This is driven by 
switching to lower-carbon alternatives such as biomass (for process heat) and electric heating 
(for all sectors). 

Demand for these segments is much less sensitive to variations in resource availability for the 
period modelled (out to 2050), with petrochemical demand performing the bulk of price 
rationing to respond to variations in resource availability. 

 
4 If the support under the Industrial Allocation mechanism were withdrawn and overseas methanol producers 
ŘƛŘƴΩǘ ŦŀŎŜ ŀ Ŏƻǎǘ ƻŦ ŎŀǊōƻƴΣ ƻǳǊ ŀƴŀƭȅǎƛǎ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ bŜǿ ½ŜŀƭŀƴŘ ƳŜǘƘŀƴƻƭ ǇǊƻŘǳŎǘƛƻƴ ǿƻǳƭŘ ŜȄƛǘ ƛƴ ŦǳǘǳǊŜǎ 
of high New Zealand carbon prices.  The reduced New Zealand production would most likely be replaced by 
gas- and coal-based overseas methanol production, likely leading to an increase in global carbon emissions. 
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Broader implications for consumer prices 

In terms of wholesale gas pricing outcomes, as long as petrochemical production continues to 
operate within New Zealand, medium to long-term wholesale gas prices are likely to be similar to 
those experienced up until early 2018 ς i.e. driven by MethanexΩǎ ǿƛƭƭƛƴƎƴŜǎǎ-to-pay. 

It is considered that the recent situation of high gas prices is strongly driven by a short-term issue of 
electricity generation capacity shortfall and gas deliverability shortfall, rather than any structural 
change in the gas market.  These deliverability issues are likely to be substantially addressed over 
the next couple of years by investment in both renewable generation capacity and upstream 
deliverability. 

After petrochemical plant has exited from New Zealand, wholesale gas prices will be driven by the 
willingness-to-pay of the marginal (in a long-run economic sense) source of demand.  This is 
industrial process heat demand (noting that baseload power generation will already have exited).  
Although industrial process heat demand has a much higher current willingness-to-pay than 
petrochemical demand, this willingness-to-pay for gas will fall with rising carbon prices ς with the 
rate of reduction being $1/GJ for every $19/tCO2e increase in carbon prices.   

The effect of this, and the progressive price rationing effect from demand defection from the most 
price-sensitive segment of industrial process heat, significantly limits increases in wholesale gas 
prices.  Accordingly, the greatest long-term price uncertainty facing the likes of industrial gas 
consumers relates to carbon price, not gas price.  If carbon price remains at current levels it would 
not be cost-effective to switch to low-carbon alternatives.  However, our whole-of-economy 
modelling indicates that this would mean New Zealand would not meet its net-zero-by-2050 target.   

If carbon prices rise to the level which our modelling indicates is necessary to meet this net-zero 
target (and which are also consistent with other international studies of the international prices 
required to meet the Paris Agreement targets), then it would be economic for most industrial 
process heat gas consumers to switch to biomass or electrification. 

A similar dynamic applies to residential and commercial gas consumers ς albeit with some complex 
factors which make projection of outcomes more difficult: 

¶ In general, the carbon price required for it to be economic to switch away from gas for 
residential & commercial consumers is much higher than for industrial consumers.  However, if 
the retirement of carbon-price-sensitive industrial consumers5 results in gas pipeline owners 
seeking to recover ǘƘƛǎ ΨƭƻǎǘΩ ǊŜǾŜƴǳŜ ōȅ ƛƴŎǊŜŀǎƛƴƎ ǇǊƛŎŜǎ ǘƻ ǊŜǎƛŘŜƴǘƛŀƭ ŀƴŘ ŎƻƳƳŜǊŎƛŀƭ 
consumers, this could magnify the effective carbon price to residential and commercial 
consumers.  That said, our modelling indicates that there are limits to the extent to which 
ǇƛǇŜƭƛƴŜ ƻǿƴŜǊǎ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ Řƻ ǘƘƛǎΣ ŀǎ ǘƘƛǎ Ŏŀƴ ƭŜŀŘ ǘƻ ŀ ǊŀǇƛŘ ΨŘŜŀǘƘ-ǎǇƛǊŀƭΩ ŜŦŦŜŎǘΦ 

¶ Further, non-price factors are significantly greater drivers of mass-market consumer decisions.  It 
is likely that a future with greater climate-change sensitivity will see many consumers 
increasingly basing their fuel choices on environmental factors as well as economic factors. 

Flexibility 

While baseload gas prices are only projected to increase modestly (excluding the cost of carbon), it is 
possible that the cost of providing low capacity factor gas (principally required for winter space 
heating demand and gas-fired peaking generation) could rise more significantly.  This is due to the 

 
5 The exit of petrochemical demand will have little impact on gas network cost recovery as the close-to-
wellhead location of such demand means that the petrochemical sector contributes little to current network 
cost recovery.  Likewise, the exit of the Taranaki-located TCC baseload gas-fired generator will not have major 
impact on gas network revenues, but the Huntly-located e3p baseload gas-fired generation will have slightly 
greater network revenue impact. 
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loss of resources that have historically provided a lot of energy flexibility ς particularly the Maui gas 
field, and the potential exit of Huntly coal-fired generation.  The exit of methanol production would 
also remove a source of energy flexibility able to address extreme situations of scarcity.   

Offsetting this reduction in the supply of flexible fossil-energy resources could be a reduction in the 
demand for flexible energy due to the Ψover-buildΩ of renewable generation.  Depending on the 
extent of over-build this could significantly reduce (but not eliminate) the need for gas-fired 
generation to provide seasonal and dry-year swing. 

Other factors could also materially alter the supply / demand balance for energy flexibility on 
different timeframes, including: 

¶ Investment to improve the injection & extraction rates for the Ahuroa gas-storage facility; and 

¶ Large-scale battery deployments ς particularly in a mass fleet of EV vehicles. 

¶ Climate change reducing the seasonal difference between winter heating and summer cooling 
demand. 

Our modelling has sought to capture at a high-level the effect of many of these factors ς particularly 
the relative costs of providing energy flexibility from gas-fired versus coal-fired generation, and the 
extent to which over-build of renewables will reduce the need for flexible energy.  However, 
detailed exploration of all of the above factors and the implications on the price of gas for flexible 
uses, was beyond the scope of this study. 
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1 Purpose and structure of report 

1.1 Purpose 

This 2019 Gas Supply and Demand study is the fourth in a series of periodic reports commissioned by 
Gas Industry Company.  These Supply / Demand studies: 

¶ analyse the long-term drivers of outcomes in the New Zealand gas industry ς both the upstream 
supply-side of the industry, and the various demand segments 

¶ develop long-term projections of possible futures for the sector, based on modelling of the key 
sector drivers identified in the study. 

The purpose of these studies is to facilitate informed decision-making by stakeholders in all parts of 
the gas sector (upstream, midstream, downstream, consumers, regulators, and government). 

Each study has had a similar general purpose. However, each study has also explored certain issues 
in more detail that have been of importance at the time.  The key issues explored in this study are: 

¶ The end-of-life of some of bŜǿ ½ŜŀƭŀƴŘΩǎ largest gas-producing fields occurring within the next 
10 to 15 years, and the economic factors and policy settings driving possible development of 
new fields. 

¶ The implications of various climate-change-related policies including: 

- Altered oil & gas exploration policy settings 

- Higher potential carbon prices 

- The policy goals of achieving: 

 ̄ 100% renewable electricity generation by 2035 (in a normal hydrological year); and 

 ̄ net-zero carbon emissions by 2050.6 

The issues receiving special focus in the previous studies are summarised in Table 2. 

Table 2: Issues in focus for past Gas Supply and Demand studies 

Version Issues in focus 

2016 ¶ low oil prices 

¶ major changes in the power generation sector (potential closure of Tiwai aluminium 
smelter or Huntly power station) 

2014 ¶ power generation sector 

¶ more detailed projections of gas outcomes 

2012 ¶ peak capacity issues  

¶ network investment and capacity allocation on the northern gas transmission 
system 

 

 
6 ΨbŜǘ-ȊŜǊƻΩ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ƎǊƻǎǎ ŜƳƛǎǎƛƻƴǎ ƭŜǎǎ ŀƴȅ ŜƳƛǎǎƛƻƴǎ ǎŜǉǳŜǎǘŜǊŜŘ ŘǳŜ ǘƻ ŀŎǘƛƻƴǎ ǎǳŎƘ ŀǎ 
planting trees.  
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Although the principal focus of this study is on analysing the key long-term drivers of outcomes in 
the gas sector, this report also comments at a relatively high level on the supply deliverability / 
flexibility issues which have been causing some recent challenges in the market.   

1.2 Structure of this report 

¶ Section 2 analyses the factors driving upstream gas supply and sets out possible scenarios for 
additional gas reserves that could be developed to meet future demand 

¶ Section 3 summarises the key factors affecting demand from different sectors of gas users, 
drawing upon the more detailed sectoral analyses set out in section 6 in the appendices. 

¶ Section 4 sets out projections for aggregate gas demand and supply under a range of scenarios 
that explore possible futures for CO2 price and gas reserves. 

¶ Section 5 addresses at a high-level some of the current issues associated with supply 
deliverability / flexibility. 
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2 Gas Supply 

This section analyses the factors driving upstream gas supply and sets out possible scenarios for 
additional gas reserves and resources that could be developed to meet future demand.  These 
scenarios form the basis of the detailed modelling described later in section 4. 

2.1 A brief history of bŜǿ ½ŜŀƭŀƴŘΩǎ gas industry 

In the мфслΩǎ bŜǿ ½ŜŀƭŀƴŘ ǎǘŀǊǘŜŘ ŜȄǇƭƻǊƛƴƎ ŦƻǊ ƻƛƭΦ  ¢Ƙƛǎ ǊŜǎǳƭǘŜŘ ƛƴ ǘǿƻ ƳŀƧƻǊ ŘƛǎŎƻǾŜǊƛŜǎΥ  

¶ the Kapuni field in on-shore Taranaki ǿƘƛŎƘ ǿŀǎ ŘƛǎŎƻǾŜǊŜŘ ŀƴŘ ŘŜǾŜƭƻǇŜŘ ƛƴ ǘƘŜ мфслΩǎ; and  

¶ the large Maui field in offshore Taranaki, discovered approximately a decade later. 

These two discoveries were very rich in natural gas.  Indeed, in energy terms, approximately 75% of 
the hydrocarbons in those fields were natural gas.  To extract and sell the oil, New Zealand also 
needed to extract and sell the gas.  However, with no physical connection to the rest of the world 
(either by pipeline or liquified natural gas (LNG) export facility), there were no ready markets for 
such gas. 

Accordingly, as part of the so-ŎŀƭƭŜŘ Ψ¢Ƙƛƴƪ .ƛƎΩ ƛƴƛǘƛŀǘƛǾŜǎ ƻŦ ǘƘŜ ǘƛƳŜΣ ƳŀƧƻǊ ƛƴǾŜǎǘƳents in gas-using 
industries were undertaken, particularly petrochemical production in on-shore Taranaki (for 
methanol, synthetic petrol, and urea) and gas-fired power generation. 

Over time, other gas demand developed, particularly for industrial process heat, and, through the 
conversion of the coal gas όŀΦƪΦŀΦ Ψǘƻǿƴ ƎŀǎΩύ7 networks to natural gas, residential and commercial 
demand for space and water heating.  Gas transmission pipelines were developed to take gas from 
Taranaki to the main population centres in the North Island.  No gas pipelines were developed to 
ǘŀƪŜ Ǝŀǎ ǘƻ ǘƘŜ {ƻǳǘƘ LǎƭŀƴŘΣ ǿƛǘƘ ǘƘŜ ǊŜǎǳƭǘ ǘƘŀǘ bŜǿ ½ŜŀƭŀƴŘΩǎ natural gas-using consumer sectors 
are solely in the North Island. 

CǊƻƳ ǘƘŜ мфтлΩǎ ǘƘǊƻǳƎƘ ǘƻ ǘƘŜ ŜŀǊƭȅ нлллΩǎΣ bŜǿ ½ŜŀƭŀƴŘΩǎ Ǝŀǎ ǎǳpply was almost entirely met by 
the Maui and Kapuni gas fields.  No new gas fields were developed during this period, largely 
ōŜŎŀǳǎŜ bŜǿ ½ŜŀƭŀƴŘΩǎ ǎŜŎǘƻǊ ǿŀǎ ŘŜƳŀƴŘ-limited.  That is, all existing demand was met by Maui 
ŀƴŘ YŀǇǳƴƛ ŀƴŘΣ ǳƴƭŜǎǎ ŀ ΨƳŀƳƳƻǘƘΩ ŘƛǎŎƻǾŜry of a size similar to Maui was made8, it would not be 
economic to develop additional demand through the development of additional petrochemical 
industries. 

In 2002, the owners9 of the Maui field undertook a technical re-evaluation of likely remaining 
undŜǾŜƭƻǇŜŘ Ǝŀǎ ǿƛǘƘƛƴ ǘƘŜ ŦƛŜƭŘΦ  ¢Ƙƛǎ ΨǊŜŘŜǘŜǊƳƛƴŀǘƛƻƴΩ ǎǳōǎǘŀƴǘƛŀƭƭȅ ǊŜŘǳŎŜŘ ǘƘŜ ŀǎǎŜǎǎŜŘ 
remaining reserves in the Maui field and pushed the New Zealand gas sector into a position of 
relative tightness.  This tighter position, and associated higher prices for gas, resulted in the 
development of new gas fields, particularly the offshore Pohokura and Kupe fields, and the onshore 
Mangahewa and Turangi fields.   

 
7 Coal gas was produced by applying a mixture of heat, pressure and chemicals to coal to release a variety of 
calorific gases used for lighting and heating. 
8 When it was discovered, the Maui gas field was the eighth largest find in the world.  (It has since been 
superseded from that spot by several subsequent larger discoveries around the world). 
Experts consider that the Maui field is likely to be the largest field in the Taranaki basin, and that any 
subsequent discoveries in the Taranaki basin are likely to be substantially smaller. 
9 In this reǇƻǊǘ ǿŜ Ŏƻƭƭƻǉǳƛŀƭƭȅ ǊŜŦŜǊ ǘƻ ŦƛŜƭŘ ΨƻǿƴŜǊǎΩ ŀǎ ǘƘŜ ǇŀǊǘƛŜǎ ǿƘƻ ƘŀǾŜ ōŜŜƴ ƎǊŀƴǘŜŘ ǘƘŜ ǇŜǊƳƛǘǎ ǘƻ ƳƛƴŜ 
the resource.  Strictly speaking the Crown is the owner of the resource. 
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All but the Turangi field had been discovered before the Maui redetermination announcement 
(noting that exploration for oil continued throughout this period), but not developed previously due 
ǘƻ bŜǿ ½ŜŀƭŀƴŘΩǎ ŘŜƳŀƴŘ ōŜƛƴƎ Ŧǳƭƭȅ ǎŀǘƛǎŦƛŜŘ ōȅ aŀǳƛ ŀƴŘ YŀǇǳƴƛ ƎŀǎΦ 

Although the significant reduction in Maui supply brought forward the development of these new 
gas fields, the long development time for a gas field meant that New Zealand had a significant 
reduction in gas supply between 2003 and 2013. 

This supply reduction resulted in a reduction in demand from two key demand sectors: 

¶ Petrochemical production, with the significant scaling back of methanol production by Methanex 

¶ Power generation, with Huntly power station largely switching to coal instead of gas, plus in the 
latter part of this period, some displacement of baseload gas-fired generation through the 
building of geothermal and wind power stations. 

With the progressive development of new gas fields from 2006 onwards, New Zealand gradually 
increased its gas supply, and petrochemical production progressively ramped back up to reach full 
capacity from 2013/14 onwards as New Zealand re-ŜǎǘŀōƭƛǎƘŜŘ ƛǘǎ ΨŦǳƭƭȅ-ŦǳŜƭƭŜŘΩ ǇƻǎƛǘƛƻƴΦ   

Unlike petrochemicals, gas-fired generation did not materially increase to previous levels.  
Investments in new renewable generation, as well as largely flat electricity demand from 2008 
through till 2018, led to the retirement of some baseload gas-fired stations. 

This history of changing supply and demand, and associated changes in gas prices, are shown in the 
following figures. 

Figure 6: Historical gas production in New Zealand by field10 

 
Source: Concept analysis of MBIE data 

 
10 The significant reduction in 2018 was due to a technical issue at the Pohokura field affecting production.  
DƛǾŜƴ ǘƘŀǘ tƻƘƻƪǳǊŀ ƛǎ bŜǿ ½ŜŀƭŀƴŘΩǎ ƭŀǊƎŜǎǘ Ǝŀǎ-producing field, this led to relative shortage, with 
petrochemical demand scaling back until the issues were resolved.   
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Figure 7: Historical gas demand by key segment11 

 
Source: Concept analysis of MBIE data 

Figure 8: Historical changes in New Zealand's remaining 2P reserves and industrial gas prices 

 
Source: Concept analysis of MBIE data 

 

 
11 Ψ{ȅƴŦǳŜƭΩ ǊŜŦŜǊs to the production of synthetic petrol. ΨtŜǘǊƻŎƘŜƳΩ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ƳŜǘƘŀƴƻƭ ŀƴŘ 
ǳǊŜŀΦ Ψ9ƭŜŎ ƎŜƴΩ ǊŜŦŜǊǎ ǘƻ Ǝŀǎ-fired power generation other than gas-fired cogeneration of electricity and heat 
ǿƘƛŎƘ ƛǎ ƭŀōŜƭƭŜŘ Ψ/ƻƎŜƴΦΩ 
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2.2 Drivers for future gas development 

Every year, gas field operators are required to report how much gas (and oil) they have left.  The 
principal number that is reported is the estimate of remaining reserves.  Reserves are accumulations 
of gas and oil which are anticipated to be commercially recovered.  This includes accumulations for 
which development investment has already been undertaken (both development of a processing 
facility and drilling of wells) or where the field operator has a firm intention to make such 
investment.  The central estimate of the quantity of gas aǾŀƛƭŀōƭŜ ƛǎ ƻŦǘŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ΨнtΩ 
number which represents the 50th percentile estimate of the physical quantity of reserves in a field.  
(See Box 1 below for more detail on this classification). 

As at 1 January 2019Σ ǘƘŜ ǘƻǘŀƭ ƻŦ bŜǿ ½ŜŀƭŀƴŘΩǎ ǊŜǇƻǊǘŜŘ Ǝŀǎ ǊŜǎŜǊǾŜǎ ǿŀǎ just over 2,000 PJ.  Given 
average annual ŘŜƳŀƴŘ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нлл tWΣ ǘƘƛǎ ƛƳǇƭƛŜǎ bŜǿ ½ŜŀƭŀƴŘ Ƙŀǎ ǘŜƴ ȅŜŀǊǎΩ ǿƻǊǘƘ ƻŦ 
gas remaining if demand were to continue at current levels.  

However, this reserves figure is only part of the remaining gas left in existing fields.  Field operators 
are also required to report estimates of contingent resources.  These are additional gas 
accumulations which are estimated to exist ŀƴŘ ŎŀǇŀōƭŜ ƻŦ ōŜƛƴƎ ǊŜŎƻǾŜǊŜŘ ǳǎƛƴƎ ǘƻŘŀȅΩǎ 
technology, but for which investment in their development (e.g. in wells) is not deemed 
commercially viable at the current time.   

When the 50th percentile estimate of contingent resources are added όǘƘŜ Ψн/Ω ƴǳƳōŜǊύ, the 
ǊŜƳŀƛƴƛƴƎ ŘŜǾŜƭƻǇŀōƭŜ ǉǳŀƴǘƛǘȅ ƻŦ Ǝŀǎ ƛƴ bŜǿ ½ŜŀƭŀƴŘΩǎ ŦƛŜƭŘǎ ŘƻǳōƭŜǎ, to almost 4,300 PJ. 

This categorisation of a fielŘΩǎ Ǝŀǎ όŀƴŘ ƻƛƭύ ƛƴǘƻ ŘƛŦŦŜǊŜƴǘ ŎŀǘŜƎƻǊƛŜǎ (as set out in more detail in Box 
1 below) ƘƛƎƘƭƛƎƘǘǎ ǘƘŀǘ ǇŜǘǊƻƭŜǳƳ ŘŜǾŜƭƻǇƳŜƴǘ ƛǎƴΩǘ ǎƛƳǇƭȅ ŀ ǉǳŜǎǘƛƻƴ ƻŦ ŘǊƛƭƭƛƴƎ ŀ ǿŜƭƭ ŀƴŘ ōǳƛƭŘƛƴƎ 
ŀ ǇǊƻŎŜǎǎƛƴƎ ŦŀŎƛƭƛǘȅ ŀǘ ǘƘŜ ǎǘŀǊǘ ƻŦ ǘƘŜ ŦƛŜƭŘΩǎ Řevelopment, and then opening the tap until all the 
petroleum is extracted.   

Instead, development of petroleum from a field requires constant investment ς particularly in wells.  
Over the life of a field, multiple wells may be drilled as output from early wells declines, requiring 
the drilling of new wells in different parts of the field structure.  CǳǊǘƘŜǊΣ ǇŜǊƛƻŘƛŎ ΨƛƴǘŜǊǾŜƴǘƛƻƴΩ 
investment is generally required in existing wells once output levels have declined below threshold 
levels to partially restore output levels.12 

The extent of well investment required, and the pattern of well intervention undertaken, vary 
significantly between fields.  For example, the reservoir characteristics of the fields in offshore 
Taranaki mean that relatively few wells are required, with each well producing large quantities of gas 
ƻǾŜǊ ƛǘǎ ƭƛŦŜǘƛƳŜΦ  Lƴ ŎƻƴǘǊŀǎǘΣ ǘƘŜ ΨǘƛƎƘǘΩ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ǇŜǘǊƻƭŜǳƳ ǊŜǎŜǊǾƻƛǊǎ ƛƴ ƻƴǎƘƻǊŜ ¢ŀǊŀƴŀƪƛ 
requires five to ten times more wells to be drilled to produce an equivalent amount of gas. 

Given this pattern of required ongoing investment, it only makes commercial sense to commit to 
such an investment if there is a ready market for gas.  Given the demand-limited nature of New 
½ŜŀƭŀƴŘΩǎ Ǝŀǎ ƳŀǊƪŜǘ, some development investment will only occur once supply from existing well 
investment is no longer capable of meeting demand.  Such investment generally occurs slightly 
before it is needed to prevent situations of temporary shortfall. 

 
12 This pattern of decline in well output is due to pressure decline as the petroleum is extracted, as well as 
gradually deteriorating physical condition of the well (e.g. due to accumulation of mineral deposits around the 
well). 
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Box 1: Classification of petroleum reserves and resources 

Petroleum field operators must compile their reports of their remaining gas and oil in accordance 
with the internationally recognised Petroleum Resources Management System, published by the 
Society of Petroleum Engineers (SPE). There are three categories under the SPE classification 
system:13 

¶ Reserves όΨtΩύ, which are known accumulations of oil and gas that are anticipated to be both 
technically and commercially recoverable ǿƛǘƘ ǘƻŘŀȅΩǎ ǘŜŎƘƴƻƭƻƎȅΦ ¢Ƙƛǎ ƳƛƎƘǘ ƛƴŎƭǳŘŜ Ǝŀǎ ǘƘŀǘ 
will come from wells that have been drilled, or that field operators have a firm intention to 
drill.  

¶ Contingent resources όΨ/Ωύ, which are estimates of oil and gas that are technically recoverable 
ǿƛǘƘ ǘƻŘŀȅΩǎ ǘŜŎƘƴƻƭƻƎȅΣ ōǳǘ ƴƻǘ ŎƻƴǎƛŘŜǊŜŘ ŎƻƳƳŜǊŎƛŀƭ at present. The definition of 
commerciality for an accumulation will vary according to local conditions and circumstances.  

¶ Prospective resources όΨ¦Ωύ, which are quantities of oil and gas that are estimated to be 
potentially recoverable, but have not been discovered yet.  Such estimates may be based on 
high-level statistical evaluations (effectively extrapolating based on other discoveries in a 
basin), through to estimates with greater degrees of confidence based on actual seismic data. 

Within each category, there is further subdivision based on the assessed level of uncertainty 
associated with an estimateΦ  CƻǊ ǊŜǎŜǊǾŜǎ ǘƘŜ ǘƘǊŜŜ Ƴŀƛƴ ŎŀǘŜƎƻǊƛŜǎ ŀǊŜ ΨtǊƻǾŜƴΩ όмtύ ōŜƛƴƎ ŀ фл 
ǇŜǊ ŎŜƴǘ ǇǊƻōŀōƛƭƛǘȅΣ ΨtǊƻōŀōƭŜΩ όнtύ ōŜƛƴƎ ŀ рл ǇŜǊ ŎŜƴǘ ǇǊƻōŀōƛƭƛǘȅΣ ŀƴŘ ΨtƻǎǎƛōƭŜΩ όоt) being a 10 
per cent probability.  There are similar 1C / 2C / 3C and 1U / 2U / 3U subdivisions for contingent 
and prospective resources. 

The SPE classification also defines Unrecoverable Resources as those estimated not to be 
recoverable by future development projects for technical or commercial reasons.  

Together, these categories make up the total petroleum in place.  

The matrix of categories is shown in Figure 9.  

 
13 See http://www.spe.org/industry/petroleum-resources-classification-system-definitions.php. Reference 
should be made to the full SPE/WPC Petroleum Reserves Definitions for the complete definitions and 
guidelines. 
 

http://www.spe.org/industry/petroleum-resources-classification-system-definitions.php
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Figure 9: Matrix of reserve and resource classifications  

 
Source: Concept manipulation of Petroleum Resources Management System, Society of Petroleum Engineers diagrams 

 

At first glance, the fact that current reserves can meet current demand for ten years would imply 
that investmeƴǘ ǘƻ ŘŜǾŜƭƻǇ ŎƻƴǘƛƴƎŜƴǘ ǊŜǎƻǳǊŎŜǎ ǿƻǳƭŘ ƻƴƭȅ ōŜ ǊŜǉǳƛǊŜŘ ƛƴ ǘŜƴ ȅŜŀǊǎΩ ǘƛƳŜΦ 

However, the fact that production from wells shows a pattern of constant decline means that supply 
deliverability from wells producing gas from petroleum classified as reserves will typically start to 
fall-short of the demand for gas far sooner than that. 

This is illustrated in Figure 10 which shows a 2018 projection produced by the Petroleum Exploration 
and Production Association of New Zealand (PEPANZ) of the likely production profiles from gas 
classified as 2P reserves. 
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Figure 10: 2018 PEPANZ projection of likely gas production from 2P reserves14 

 
Source: PEPANZ 

Figure 10 highlights a projected gap from 2020 between available supply from existing reserves and 
likely demand from industrial, commercial and residential users, plus gas-fired power generation 
operating at levels consistent with recent years and petrochemical production operating at full 
capacity. 

In the same projection, PEPANZ indicated that such a gap could potentially be addressed through 
investment in the development of contingent resources from existing fields.  This is shown in Figure 
11 below. 

Figure 11: 2018 PEPANZ projection of possible gas production from 2P reserves plus 2C resources 

 
Source: PEPANZ 

 
14 άaϧaέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ aŎYŜŜ Ǉlus Mangahewa fields in onshore Taranaki. 
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This analysis from PEPANZ indicated that, if demand is to continue at current levels and was willing 
to pay the amount required to support development of contingent resources, then investment in the 
development of contingent resources from existing fields could deliver sufficient gas supply to meet 
demand at current levels until the latter part of the next decade. 

However, development of contingŜƴǘ ǊŜǎƻǳǊŎŜǎ ŎŀƴΩǘ Ƴŀƛƴǘŀƛƴ ƻǳǘǇǳǘ ŀǘ ŎǳǊǊŜƴǘ ƭŜǾŜƭǎ ŦƻǊŜǾŜǊΦ  
Eventually, depletion of reserves and resources from existing fields will reach a point where new 
sources of gas will need to be found and developed if output is to continue to meet current levels of 
demand.  Figure 11 indicates that this could happen towards the latter part of the next decade ς 
albeit noting that such projections are subject to inherent degrees of uncertainty. 

This raises two key questions: 

¶ How much undiscovered gas is likely to be found and developed in future years? 

¶ Is future demand for gas likely to remain at current levels? 

The answers to both questions are strongly inter-linked, as gas supply will only be developed if there 
is sufficient gas demand willing to pay as least as much as it costs to develop it.  To unpick this 
question, the remainder of this report addresses: 

¶ How much additional gas could be discovered over the next few decades?  This question is 
addressed in section 2.3. 

¶ How much would it cost to develop such new discoveries ς and to develop the contingent 
resources from existing fields?  This issue is addressed in section 2.4. 

¶ ²ƛƭƭ bŜǿ ½ŜŀƭŀƴŘΩǎ Ǝŀǎ ŎƻƴǎǳƳƛƴƎ ǎŜŎǘƻǊǎ ōŜ ǿƛƭƭƛƴƎ κ ŀōƭŜ to pay for gas at the level required to 
bring forward such development ς particularly if rising carbon prices increase the effective cost 
of gas?  This is addressed in section 3. 

¶ How will the interplay between the scale of potential additional resource (and cost of 
development) and the scale of potential demand (and willingness to pay) drive outcomes for 
bŜǿ ½ŜŀƭŀƴŘΩǎ Ǝŀǎ ǎŜŎǘƻǊ over coming decades? This is addressed in section 4, with modelling 
undertaken to develop potential projections of supply and demand for gas out to 2050. 

2.3 How much gas could be developed to meet future demand? 

One of the key inputs into our modelling of ǇƻǘŜƴǘƛŀƭ ƻǳǘŎƻƳŜǎ ŦƻǊ bŜǿ ½ŜŀƭŀƴŘΩǎ Ǝŀǎ ǎŜŎǘƻǊ are 
assumptions about the extent of future gas that could be developed to meet future demand. 

Sub-section 2.3.1 describes our analysis of the potential additional gas that could be developed from 
existing fields, with sub-section 2.3.2 setting out the analysis of the possible gas that could come 
from as-yet-undiscovered fields. 

2.3.1 How much additional gas could be developed from existing fields? 

Figure 12 shows the latest published estimates by field owners of their remaining reserves and 
contingent resources for existing fields as at 1 January 2019. 
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Figure 12: Published estimates of remaining reserves and contingent resources for existing fields as 
at 1 January 201915 

 
Source: Concept analysis of MBIE data 

We use the sum of the 2P and 2C numbers across all fields as the starting point for our Central 
estimate of the scale of reserves and resources from existing fields that could potentially be 
developed to meet future demand. 

However, we have also sought to take account of the fact that there may be some other factors 
which impact whether an accumulation classed as contingent will be developed or not.  For example, 
possible uncertainty around future consenting, or uncertainty over the cost of development for 
accumulations which have had little or no exploratory wells developed.  Based on advice from an 
external geologist advisor to GIC we have factored the 2C numbers by 75%. 

Thus, our Central scenario for the scale of additional reserves and resources that could be developed 
from each field to meet possible future demand = 2P + 75% * 2C.  ¢ƘŜ ƛǘŀƭƛŎƛǎŀǘƛƻƴ ƻŦ άŎƻǳƭŘ ōŜ 
ŘŜǾŜƭƻǇŜŘέ ƛǎ ǘƻ ǎǘǊŜǎǎ ǘƘŀǘ ƻǳǊ ƳƻŘŜƭƭƛƴƎ ƻƴƭȅ ǇǊƻƧŜŎǘǎ ǘƘŜǎŜ ǊŜǎƻǳǊŎŜǎ ŀŎǘǳŀƭƭȅ ōŜƛƴƎ ŘŜǾŜƭƻǇŜŘ in 
the future if the modelling of the demand side sectors (as set out in section 3) indicates that their 
willingness-to-pay in the future (factored by factors such as the carbon price) is greater than the cost 
of developing these reserves and resources. 

Our modelling also addresses the uncertainty over the scale of additional reserves and resources 
that could be developed, through developing Low and High scenarios.   We use the published 1P/3P 
and 1C/3C numbers as the basis for developing these sensitivity scenarios. 

 
15 The columns have been formatted and ordered so they are additive.  Thus, the 2P column represents the 
incremental gas reserves above the 1P value.  2C resources represent the total quantity of 2C resources (noting 
that there is no reporting of 1C resources).  It is therefore appropriate to consider the top of the 2C column as 
representing the total quantity of reserves and resources with 50% probability of exceedance.  The 3P column 
represents the incremental gas reserves above the 2P value.  There is no reporting of the 3C value. 
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The Low reserves scenario for each field is calculated ōȅ ƳǳƭǘƛǇƭȅƛƴƎ ǘƘŜ ŦƛŜƭŘΩǎ нt ƴǳƳōŜǊ ōȅ ǘƘŜ 
ratio of the total New Zealand 1P number to the total New Zealand 2P number.  This is repeated for 
the High scenario using the total New Zealand 3P number. 16 

This gives values which are -15% and +18% of the 2P number, implying a 3P/1P ratio of 1.4. 

1C and 3C values are not published by MBIE for contingent resources.  However, it is known that 
they exhibit a similar variation to that for reserves ς albeit with the scale of variance materially 
greater. 

Accordingly, in developing Low and High scenarios of contingent resources we have assumed that 
the percentage scale of variation relative to 2C numbers is twice the percentage variation of 1P and 
3P to the 2P numbers.  This gives a 3C/1C ratio of 1.9.  These contingent resource numbers are also 
factored by the 75% value used for the 2C estimate to reflect the other factors mentioned above 
which can impact whether an accumulation classed as contingent will be developed or not. 

The last point to note relates to the Kapuni 2C numbers.  Unlike the other fields, the majority of this 
resource relates to a new, deeper accumulation, that is several hundreds of metres beneath the gas 
deposits that are currently being extracted as part of the Kapuƴƛ ŦƛŜƭŘΦ  ¢Ƙƛǎ ƎƛǾŜǎ ǘƘŜǎŜ ΨYŀǇǳƴƛ 5ŜŜǇΩ 
resources some characteristics that are similar to a new field.  Accordingly, in the modelling we have 
ǎŜǇŀǊŀǘŜƭȅ ƛŘŜƴǘƛŦƛŜŘ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ΨYŀǇǳƴƛ 5ŜŜǇΩ ǘƻ ǘƘŜ ŜȄƛǎǘƛƴƎ ΨYŀǇǳƴƛΩ ŦƛŜƭŘΦ   

In the absence of public data, we have made an assumption that 90% of the published 2C values for 
the Kapuni field relates to Kapuni Deep.  This is based on the significant decline in production from 
the existing Kapuni field, and the assumption that this indicates that the gas from this accumulation 
are coming to the end of their life. 

One aspect of treating this like a new field is assuming that in the Low scenario no new gas is 
developed from the Kapuni Deep accumulations. 

2.3.2 How much gas could be developed from as-yet undiscovered new fields? 

We have based our scenarios of the likely extent of future gas that could be developed from as-yet 
undiscovered fields on modelling undertaken by GNS and MBIE. 

In 2015, GNS published a report on the likely potential for additional gas discoveries in New 
½ŜŀƭŀƴŘΩǎ petroleum basins.17 

This report came up with a P50 estimate of undiscovered gas in the Taranaki basin of approximately 
6,000 PJ.18  This volume of gas ƛǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ол ȅŜŀǊǎΩ ǿƻǊǘƘ ƻŦ ŎǳǊǊŜƴǘ ŘŜƳŀƴd and would be 

 
16 It would be inappropriate to use the individual 1P and 3P numbers for each field, as this would give a 
cumulative probability across all of New ZŜŀƭŀƴŘΩǎ ŦƛŜƭŘǎ ǿƘƛŎƘ ƛǎ ǎǳōǎǘŀƴǘƛŀƭƭȅ Řifferent to the 90% probability 
of exceedance and 10% probability of exceedance which the 1P and 3P numbers are meant to represent.  For 
example, the probability of exceedance of the combined 3P numbers for two fields would be 10% * 10% = 1%. 
17 άAssessment ƻŦ bŜǿ ½ŜŀƭŀƴŘΩǎ ¦ƴŘƛǎŎƻǾŜǊŜŘ tŜǘǊƻƭŜǳƳ wŜǎƻǳǊŎŜǎ ōȅ 5ŜƭǇƘƛ PanelέΣ Db{ {ŎƛŜƴŎŜΣ {ŜǇǘŜƳōŜǊ 
2015.  This updated their 2009 work for MBIE. 
18 In developing scenarios for the amount of gas that ŎƻǳƭŘ ōŜ ŘŜǾŜƭƻǇŜŘ ŦǊƻƳ ŦƛŜƭŘǎ ǘƘŀǘ ƘŀǾŜƴΩǘ ŜǾŜƴ ōŜŜƴ 
discovered yet, we have limited our analysis to potential discoveries in the Taranaki petroleum basin.  This 
covers onshore Taranaki and an area of sea extending hundreds of kilometres out from Taranaki.  This is 
because, as set out in previous gas Supply / Demand studies, even though there are many other petroleum 
basins in the seas all around New Zealand it would be uneconomic to develop the gas transmission pipelines to 
bring any such gas to New ZealaƴŘΩǎ ŎǳǊǊŜƴǘΣ ¢ŀǊŀƴŀƪƛ-centric gas market.  Instead, any finds in places such as 
in the seas off Canterbury or the Great South Basin would most-likely either be developed by developing 
petrochemical facilities where the gas comes ashore in such places, or it would be developed through floating 
LNG production vessels with the gas being exported overseas without ever touching New Zealand soil. 
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ŀŘŘƛǘƛƻƴŀƭ ǘƻ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мф ȅŜŀǊǎΩ ǿƻǊǘƘ ƻŦ ŎǳǊǊŜƴǘ ŘŜƳŀƴŘ ǊŜǇǊŜǎŜƴǘŜŘ ōȅ ǊŜǎŜǊǾŜǎ ŀƴŘ 
contingent resources from existing fields. 

It further indicated that this 6,000 PJ would be spread among a few discrete fields, with its P50 
estimate being for six fields in offshore Taranaki, and eight in onshore Taranaki.  This distribution is 
illustrated in Figure 13.   

Figure 13: Estimated distribution of size of undiscovered gas fields19 

 
Source: Concept analysis and modelling of GNS data 

However, the GNS report highlighted that it was extremely unlikely that all this gas would be 
discovered, never mind developed.  This was due to the significant cost of exploration 
(approximately $80 million for a single offshore exploration well) and the low likelihood of success 
(GNS estimated 1-in-10 success for an offshore exploration well). 

In 2016 MBIE undertook modelling which sought to estimate the likely extent of gas (and oil) 
discovery and development out to 2050.  This modelling was based on the analysis developed by 
GNS, in conjunction with work it commissioned from Michael Adams Reservoir Engineering on the 
costs of oil and gas exploration and development.  This modelling came up with a mean estimate of 
additional onshore and offshore Taranaki gas from as-yet-undiscovered fields that would be 
discovered and developed of approximately 2,250 PJ: 700 PJ from onshore and 1,550 PJ from 
offshore Taranaki. 

The fact that this estimate of how much would be developed is only approximately one-third of the 
6,000 PJ GNS estimated would physically exist, reflects the fact that it is extremely unlikely that the 
majority of petroleum reservoirs in a given basin will be discovered and developed.  This is due to 

 
19 To help contextualise the size of these potential fields, the estimated ultimately recoverable size of gas 
reserves plus contingent resources for existing fields is as follows: 

- Offshore 
o Maui = 4,400 PJ 
o Pohokura = 1,600 PJ 
o Kupe = 450 PJ 

- Onshore 
o Kapuni (excluding / including Kapuni Deep) = 1,100 / 1920 PJ 
o Turangi = 450 PJ 
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the inherent difficulties of trying to locate relatively small accumulations of hydrocarbons many 
ƪƛƭƻƳŜǘǊŜǎ ōŜƴŜŀǘƘ ǘƘŜ ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ς which is often itself at the bottom of the sea. 

Then in April 2018, the government announced an amendment to the Crown Minerals Act 1991 
regarding the issuing of future petroleum exploration permits.   

Under this amendment, new exploration permits would only be issued for the onshore Taranaki 
region.  No new permits would be issued for offshore exploration ς either in Taranaki or elsewhere 
in New Zealand ς but existing permits would not be affected with their conditions remaining 
unchanged.20  

After this April 2018 announcement, MBIE updated its modelling of the likely extent of future gas 
discoveries and development from as-yet-undiscovered fields.  This indicated a revised estimate of 
approximately 850 PJ of future gas being developed.  Given that exploration settings for onshore 
Taranaki are unchanged, this indicates that the average extent of discovery and development of 
offshore Taranaki has fallen from 1,550 PJ to 150 PJ.   

Further, it should be appreciated that this 150 PJ represents the mean outcome of a range of 
possible outcomes.  Given the distribution of likely undiscovered field sizes shown in Figure 13, this 
150 PJ represents the probability-weighted average of a range of possible futures ς with the most 
likely outcome being no new offshore gas discoveries, and a smaller number of possible futures with 
a relatively large gas discovery of hundreds of PJ. 

DƛǾŜƴ ǘƘƛǎ ǊŜƭŀǘƛǾŜƭȅ ΨōƛƴŀǊȅΩ ŀǎǇŜŎǘ ǘƻ ŦǳǘǳǊŜ ƻŦŦǎƘƻǊŜ Ǝŀǎ ŘƛǎŎƻǾŜǊƛŜǎΣ ǿŜ ƘŀǾŜ ŘŜǾŜƭƻǇŜŘ ŦƻǳǊ 
scenarios of likely future gas that could be discovered and developed. 

¶ Three scenarios corresponŘƛƴƎ ǘƻ ƻǳǊ άIƛƎƘ κ /ŜƴǘǊŀƭ κ [ƻǿέ ǎŎŜƴŀǊƛƻǎ ŘŜǎŎǊƛōŜŘ in section 2.3.1 
previously.  These only feature new gas developments from Onshore Taranaki discoveries.  The 
Central scenario has 700 PJ of additional undiscovered gas capable of development ς ƻǳǊ Ψн¦Ω 
number.  This 700 PJ value is the central number ŦǊƻƳ a.L9Ωǎ ŀƴŀƭȅǎƛǎ.  The Low and High 
scenarios have a scale of variation which is twice that of the variation in contingent resources set 
out in section 2.3.1.  This gives a 3U/1U ratio of 4.3.  For comparison, the GNS report had a 
3U/1U ratio for undiscovered gas in the Taranaki basin of 5.8. 

¶ We have aƴ ŀŘŘƛǘƛƻƴŀƭ ΨhŦŦǎƘƻǊŜ Ǝŀǎ ŘƛǎŎƻǾŜǊȅΩ ǎŎŜƴŀǊƛƻ.  This has the Central value for Onshore 
Taranaki discoveries but a single additional offshore discovery of 900 PJ ς a size that is roughly 
mid-way between the existing Kupe and Pohokura fields. 

 
20 Existing exploration permit holders can, under some conditions, still apply to: 

¶ make changes to a work programme 

¶ extend the duration or the land area under permit 
¶ transfer the permit to another party or another operator.  
Furthermore, if parties holding offshore exploration permits make a discovery, they will still be able to apply to 
develop those towards production based on the same application process as previously. 
For more information see the Beehive announcement and FAQ at 
https://www.beehive.govt.nz/release/planning-future-no-new-offshore-oil-and-gas-exploration-permits and 
https://www.beehive.govt.nz/sites/default/files/2018-
04/Planning%20for%20the%20future%20%20Q%20and%20A.pdf   

https://www.beehive.govt.nz/release/planning-future-no-new-offshore-oil-and-gas-exploration-permits
https://www.beehive.govt.nz/sites/default/files/2018-04/Planning%20for%20the%20future%20%20Q%20and%20A.pdf
https://www.beehive.govt.nz/sites/default/files/2018-04/Planning%20for%20the%20future%20%20Q%20and%20A.pdf
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2.3.3 Overall scenarios for the scale of reserves and resources which could potentially 
meet future demand 

Figure 14 and Figure 15 below (showing the same data but in two different formats) combine the 
different scenarios for the potential extent of additional gas that could be developed from existing 
and as-yet-undiscovered gas fields. 

These four scenarios are a key input into our modelling of New Zealand gas futures set out in section 
4. 

Figure 14: Scenarios for scale of additional reserves and resources available for development as at 
1 Jan 2019 ς Split by field 
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Figure 15: Scenarios for scale of additional reserves and resources available for development as at 
1 Jan 2019 ς Split by resource category and onshore/offshore 

 

2.4 How much will it cost to develop these additional contingent resources and 
undiscovered gas fields? 

One of the complexities of analysing oil and gas development economics is that the costs of 
development are very situation specific.   

Thus, all the following factors can have a huge bearing on the effective $/GJ cost of developing and 
producing the petroleum resource: 

¶ the characteristics of the rocks in and above the reservoir; 

¶ the quantity of petroleum resource in the reservoir; 

¶ the depth of the reservoir; 

¶ the location of the field (particularly onshore versus offshore, depth offshore); 

¶ the extent of existing onshore pipeline and/or processing infrastructure; and 

¶ the proportion of gas versus liquids in the petroleum resource. 

The scale of this variation was highlighted in the Michael Adams Reservoir Engineering report to 
MBIE on the costs of finding and developing oil and gas fields.  Thus, some fields could have 
production costs orders of magnitude higher than other fields. 

!ŎŎƻǊŘƛƴƎƭȅΣ ƛǘ ƛǎ ƴƻǘ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ǎŀȅ ǘƘŜǊŜ ƛǎ άŀέ ϷκDW Ŏƻǎǘ ƻŦ ŘŜǾŜƭƻǇƛƴƎ ƻƛƭ ŀnd gas fields.  
Rather, theǊŜ ƛǎ ŀ ŎƻƴǘƛƴǳǳƳ ƻŦ Ŏƻǎǘǎ ǊŀƴƎƛƴƎ ŦǊƻƳ άǊŜƭŀǘƛǾŜƭȅ ƭƻǿέ όƛΦŜΦ ƳŀǘŜǊƛŀƭƭȅ ƭƻǿŜǊ ǘƘŀƴ 
ŀǾŜǊŀƎŜ Ǝŀǎ ǇǊƛŎŜǎ ǎŜŜƴ ǘƻ ŘŀǘŜύ ǘƻ άǾŜǊȅ ƘƛƎƘέ όƛΦŜΦ materially higher than average gas prices seen to 
date). 
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These vague phrases are not very helpful in gaining an understanding of the economics of oil and gas 
exploration.  However, it is possible to draw some general conclusions which are useful in 
considering the likely scale and extent of future gas exploration and development in New Zealand: 

¶ There are significant fixed costs associated with both exploration and development, and such 
costs exhibit economies of scale.  The result of this is that the $/GJ development cost of a field 
tends to fall in an exponential fashion with the size of the field.  Depending on the other 
characteristics of the fields, this also means that some of the smaller fields that GNS considered 
likely to exist (as illustrated previously in Figure 13) could be uneconomic to develop if their 
costs of development are above the price of gas which consumers are willing to pay. 

¶ The costs of developing an offshore field are generally considerably greater than a similar-sized 
onshore field.  This means that the minimum economic size for an offshore field is considerably 
larger than the minimum economic size for an onshore field. 

¶ There is an optimum sizing of the production assets for a field (wells, associated extraction 
infrastructure, and processing facilities), leading to an optimum length of time for the fieldΩǎ 
productive life ς typically between 8 to 15 years, with the larger fields having longer productive 
lives.  Producing the petroleum resource at a lower rate using smaller-sized production assets, 
thereby extending the life of the field, will tend to increase the $/GJ cost of developing the 
petroleum resource due to losing some of the economies of scale. 

One of the key corollaries from this point and the previous point is that developing a new 
offshore field will require offtake rates that can only be satisfied by the scale of demand of a 
large petrochemical producer. 

¶ Because there are significant fixed costs, a material proportion of which are incurred at the start 
ƻŦ ŀ ŦƛŜƭŘΩǎ ƭƛŦŜ: 

- the incremental $/GJ costs of producing reserves (particularly those for which wells have 
already been drilled) are relatively low  

- the incremental $/GJ costs of developing contingent resources from an existing producing 
field are generally  

 ̄ higher than the incremental $/GJ costs of producing reserves, given that contingent 
resources generally require additional wells to be drilled; but 

 ̄ lower than the overall lifetime $/GJ production costs of the field including the initial 
upfront development costs. 

¶ After a field has been initially developed, it is hard to materially increase the deliverability (i.e. 
maximum production capacity) of the field without incurring significant additional capital 
investment costs in production assets. 

¶ Fields with a higher proportion of liquids require a lower gas price to be economic than fields 
with low proportions of liquids, all other things being equal.  This is because liquid sales will 
ŎƻƴǘǊƛōǳǘŜ ǘƻ ǊŜŎƻǾŜǊȅ ƻŦ ŀ ŦƛŜƭŘΩǎ ŦƛȄŜŘ ŎƻǎǘǎΣ ǿƛǘƘ ǎǳŎƘ ŎƻƴǘǊƛōǳǘƛƻƴ ōŜƛƴƎ ǇǊƻǇƻǊǘƛƻƴŀƭƭȅ 
greater if the $/GJ price of oil is greater than the $/GJ price of gas ς as has generally been the 
case to a material extent over the past couple of decades.  This also means that the threshold 
gas price for development of a field to be economic will tend to fall as the oil price rises. 

In developing the supply / demand modelling set out in section 4, we have sought to capture the 
above general dynamics, while noting that field specifics may result in variations in outcome to that 
modelled. 
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3 Gas Demand 

In considering the demand-side of the future New Zealand supply / demand equation, we have split 
demand into four key segments: 

¶ Mass-market (residential and commercial) use for heating energy (principally space and water 
heating); 

¶ Industrial use for heating energy (principally process heat); 

¶ Power generation (both electricity-only and cogeneration); 

¶ Petrochemical production (with gas used both as a feedstock and as an energy fuel).21 

Figure 16 shows how demand from these segments has varied over time. 

Figure 16: Historical gas demand from different segments  

 
Source: Concept analysis using MBIE data 

 

In modelling the likely outcomes for these different segments, and their interaction with the supply-
side, we have adopted the following framework: 

¶ For the first three segments, we project the demand for the underlying service for which gas 
could be used.  i.e.  

- The demand for residential and commercial (space and water heating) is driven by population 
and GDP growth, and assumptions as to the extent of future energy efficiency gains. 

- The demand for industrial process heat is driven by GDP growth and projected output from 
the land-sector (i.e. projected dairy and meat output).  Assumptions are also made as to the 
extent of future energy efficiency gains. 

 
21 In the early 1990s, gas was also used to make synthetic petrol ς ΨǎȅƴŦǳŜƭΩΦ  ¢Ƙƛǎ ǿŀǎ a type of petrochemical 
process. 
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- Overall electricity demand ς split between generation to meet baseload demand, and 
ƎŜƴŜǊŀǘƛƻƴ ǘƻ ǇǊƻǾƛŘŜ ΨǇŜŀƪƛƴƎΩ ŜƭŜŎǘǊƛŎƛǘȅ ǎŜǊǾƛŎŜǎ (including the role that gas-fired 
generation plays in balancing variable renewable generation on a seasonal and year-to-year 
basis).  As well as population and GDP-driven growth in current demand segments, we 
project the uptake of electric vehicles and industrial process heat electrification ς both of 
ǿƘƛŎƘ ŀǊŜ ŘȅƴŀƳƛŎŀƭƭȅ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ƳƻŘŜƭΩǎ ǇǊƻƧŜŎǘƛƻƴ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ and gas prices, and the 
scenario-driven assumptions around carbon price and oil and gas prices. 

¶ In contrast, the potential demand for gas for petrochemical production is represented by the 
production capacity of the existing methanol and urea production facilities. 

¶ We estimate each segƳŜƴǘΩǎ ǿƛƭƭƛƴƎƴŜǎǎ-to-pay for gas to meet the projected underlying 
demand by calculating competitiveness of gas relative to the alternative: 

- In the case of space, water, and process heating, the principal alternatives are switching to 
electric heating and (in the case of process heat) biomass;   

- In the case of electricity generation, the principal alternative is renewable electricity 
generation (wind, geothermal, solar and hydro);  

- In the case of petrochemical production, the alternative is overseas production. 

For each of these segments, we calculate the threshold gas price beyond which it would be cost-
effective to switch from New Zealand gas to the alternative. 

¶ The above approach effectively builds up a demand-curve for gas, which is stylistically 
represented in Figure 17. 

Figure 17: Stylistic representation of the demand-curve for gas 

 

¶ The model then simulates the interaction of this demand curve with the effective supply-curve 
for gas, being the long-term cost of developing gas reserves and resources factored by 
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production capacity limits as described previously in section 2.4.  This results in a projection of 
how much of the demand for the service (e.g. heating, electricity generation, demand for 
methanol & urea) is met by gas versus the alternatives (e.g. electric heating, renewable 
generation, overseas production of methanol & urea).  Projected gas demand for a year, feeds 
into how much gas is available to be developed for subsequent years.  Different assumptions 
feeding-in to the supply-side of the equation (e.g. how much gas there is to develop and at what 
cost) would alter the projections of demand for the different sectors out to 2050. 

Appendix 6 sets out some detailed analyses of the dynamics of each demand segment which drive 
the effective New Zealand demand-curve for gas at any moment in time.  This section of the report 
summarises the key aspects of these analyses. 

Although Figure 17 is a stylistic representation, the magnitudes of the annual quantities of gas 
demanded by each segment (as represented by the x-axis), and the relative values for the ability-to-
pay between the segments (as represented by the y-axis), have been set to be broadly consistent 
with current levels.  As such, it is a useful basis on which to draw-out some of the key dynamics of 
the New Zealand gas demand segments. 

The reality of the different segments ƛǎ ǘƘŀǘ ǘƘŜȅ ǿƛƭƭ ƴƻǘ ōŜ ŘƛǎŎǊŜǘŜ ΨōƭƻŎƪǎΩ ŀǎ ǎhown in this graph, 
but rather a continuum representing many different gas-using situations (as set out in more detail 
later in this section).  We have simply split the key segments as terciles for this graph, except for: 

¶ electricity generation which has three blocks of peaking generation, a block of cogeneration, and 
a large block of baseload power generation. 

¶ petrochemicals which are split into the three methanol production trains and the one urea train 

Petrochemicals demand has driven much of the New Zealand gas market outcomes to-date 

Figure 17 highlights that the segment with the lowest willingness-to-pay is petrochemical 
production.  This willingness-to-pay is set by the opportunity cost of producing petrochemicals 
overseas.  Key aspects of this NZ-vs-overseas-petrochemicals dynamic include: the sunk capital 
associated with NZ production, the age and relative efficiency of NZ production, and international 
shipping costs. 

The fact that petrochemicals production has the lowest willingness-to-pay of all the gas segments, 
combined with its very large size, has resulted in two important outcomes: 

¶ As previously described in section 2.1, petrochemical production has scaled-back at times of 
scarcity (particularly after the Maui re-determination in the early 2000s), and has increased 
during times of relative supply surplus.  As such, it has played a key-role for the upstream 
industry in terms of helping to monetise gas reserves and in providing confidence that there 
would be a market for any future resources discovered from exploration / development 
investment.  It has also been important for other downstream segments in terms of reducing 
consumption at times of scarcity, which enables scarce gas to go to higher value gas uses. 

¶ aŜǘƘŀƴŜȄΩǎ ǿƛƭƭƛƴƎƴŜǎǎ-to-pay has been a key driver of New Zealand wholesale gas prices, given 
that the upstream supply curve has effectively intersected the demand curve at this point.  This 
willingness-to-pay has varied over time as the dynamics of the world methanol market (and 
associated methanol prices) have changed.22 

During the years of extreme supply tightness, post the Maui re-determination and before the new 
fields such as Pohokura and Kupe had been developed, the scaling back of Methanex meant that 
prices started increasingly to be set by the next segment of demand along the demand curve.  If 

 
22 aƻǎǘ ƻŦ aŜǘƘŀƴŜȄΩǎ Ǝŀǎ-supply contracts have a risk-sharing arrangement which link the price paid for gas 
to the world price of methanol.   
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future situations of supply scarcity emerge, leading to the exit of Methanex, it would be likely that 
similar dynamics would result in gas prices being progressively set by the next highest segments of 
the demand curve. 

The willingness-to-pay for other segments exhibits significant variation 

Figure 17 highlights that the willingness-to-pay for the other segments (space & water heating, 
process heat, and electricity) exhibits significant variation both between and within these different 
segments. 

The fact that the willingness-to-pay for gas varies by segment should be no surprise, given the very 
different characteristics of these segments and the nature of the alternatives to gas for each 
segment.   

The fact that there is significant variation within a segment reflects that there are very different 
circumstances for the different gas-users within each segment, and which affect the relative 
economics of gas versus the alternative.   

For space and water heating, the analysis in section 6.2 of the appendix highlights that the main 
alternative to gas is electric heating.  The economics of the different options are dominated by the 
capital cost of the appliances, as switching out an existing workable appliance (gas or electric) is very 
costly.  Thus, there is significant variation according to whether an appliance needs replacing, or not.  
The presence of fixed costs of fuel supply (both network and retail costs) means there is also 
significant variation in the effective $/kWh cost of the different options according to whether a 
consumer has a large or small demand for heating. 

For process heat, a significant driver of the variation in willingness-to-pay relates to variations in the 
costs of alternative energy sources.  For example, there is significant variation in the cost of biomass, 
driven by the extent to which existing process heat demands are located near to potential sources of 
biomass.  There can also be material variations in the cost of electricity, driven by the extent to 
which electrification would require significant network investment.  Another source of variation is 
driven by the age of existing gas-fired boilers and when they might need replacing.  Section 6.3 in 
the appendix sets out this analysis in more detail. 

For electricity generation, the biggest source of variation relates to the different duties currently 
performed by gas-fired generators ς i.e. ŀǎ ōŜǘǿŜŜƴ нпκт ΨōŀǎŜƭƻŀŘΩ ƎŜƴŜǊŀǘƛƻƴΣ ŀƴŘ ƛƴŦǊŜǉǳŜƴǘƭȅ-
required peaking generation to provide seasonal and dry-year firming.  For both options, the key 
alternative is building renewable generation.  However, the capital intensity of renewable 
generation means it is not very economic for very-infrequent dry-year duties, although it is quite 
competitive for baseload generation.   

This gives rise to the interesting dynamic illustrated in Figure 17 that electricity generation has both 
the lowest willingness-to-pay (for baseload generation) and the highest willingness-to-pay (for 
infrequent dry-year-peaking generation) of all the non-petrochemicals demand segments.  As such, 
while there is a very real likelihood of baseload gas-fired generation being displaced by new 
renewables within the next decade, it is likely that some gas-fired peaking generation will be cost-
effective for several decades to come ς particularly to perform infrequently-required winter peaking 
and dry-year duties ς even at very high carbon prices. 

Section 6.4 in the appendix sets out this analysis in more detail. 
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An increasing price of carbon will affect the willingness-to-pay, but to differing degrees between 
demand segments 

hƴŜ ƻŦ ǘƘŜ ŎƻǊŜ Ǉƭŀƴƪǎ ƻŦ bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊŜŜƴƘƻǳǎŜ ǇƻƭƛŎƛŜǎ ƛǎ ǘƘŜ Emissions Trading Scheme (ETS), 
ǿƘƛŎƘ ǊŜǉǳƛǊŜǎ ŜƳƛǘǘŜǊǎ ǘƻ ŀŎǉǳƛǊŜ ΨŎǊŜŘƛǘǎΩ ǘo offset their emissions.  Through this process of 
acquiring and surrendering emissions credits, emitters are exposed to a carbon price.23 

New Zealand carbon prices are currently capped at $25/tCO2e. However, it is generally accepted that 
carbon prices will need to rise if New Zealand is to achieve the reductions required under its 
emissions reduction targets.  Provisional indications are that the review of the ETS will result in the 
current $25/tCO2e cap being lifted to deliver higher carbon prices.  

Various agencies have sought to model or estimate the carbon prices necessary to achieve our 
domestic emission reduction targets, as well as the broader international prices required to achieve 
international targets. Some of these estimates are summarised in Table 3 belowΦ 9ŀŎƘ ŀƎŜƴŎȅΩǎ 
modelling has its own unique focus and uses a different approach to form its carbon price estimates, 
resulting in a wide range of results. However, the consensus is for future carbon prices materially 
higher than what we have today. 

Table 3: Future carbon prices for emission reduction targets 

International 
/ domestic 
price 

Target Agency 
Carbon price $NZD /tCO2e24 

2020 2025 2030 2040 2050 

International 

Paris 
agreement 

Carbon Pricing 
Leadership 
Coalition25 

55 - 
110 

 
70 - 
135 

  

Paris 
agreement 

International Energy 
Agency26 

 86  192  

Domestic 

Paris 
agreement 

Business NZ Energy 
Council  

    
60 - 
115 

Westpac     
111 - 
147 

Net-zero 
by 2050 

Concept and MOTU 
for the Productivity 
Commission 

    
157 - 
250 

NZIER     
227 - 
2,092 

 

The carbon content of natural gas means that a carbon price of approximately $19/tCO2 increases 
the effective cost of using natural gas by $1/GJ.  The corollary of this is that every $19/tCO2 increase 
in the price of carbon generally reduces the willingness-to-pay of a gas-consuming sector by $1/GJ.   

 
23 Throughout this report, we colloquially refer to the price of emissions creditǎ ŀǎ ΨŎŀǊōƻƴ ǇǊƛŎŜǎΩΣ ǘƘƻǳƎƘ ǿŜ 
ǊŜŀƭƭȅ ƳŜŀƴ ΨŎŀǊōƻƴ ŘƛƻȄƛŘŜ ŜǉǳƛǾŀƭŜƴǘ ǇǊƛŎŜǎΩ όǘκ/hнŜύΣ ǿƘƛŎƘ ŀŎŎƻǳƴǘǎ ŦƻǊ ǘƘŜ Řifferent greenhouse potential 
of commonly emitted gases. 
24 (0.73 USD/NZD) 
25 https://www.carbonpricingleadership.org/report-of-the-highlevel-commission-on-carbon-prices/ 
26 Sustainable Development Scenario from its World Energy Outlook 
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Thus, $100/tCO2-e would add $5.4/GJ to the effective price of using (and thus willingness-to-pay for) 
gas.  Moving from the current $25/tCO2-e price to $100/tCO2-e would increase the average 
residential annual bill by approximately $125/yr (incl. GST).  This would represent a 12% increase in 
such a bill.  In contrast, it would represent approximately a 48% increase in the cost of using gas for a 
very large industrial consumer. 

For reference $100/tCO2-e would add approximately 27 c/l (incl. GST) to the price of petrol.  Given 
current carbon prices of $25/tCO2-e (which add approximately 7 c/l (incl. GST)), moving to 
$100/tCO2-e would add a further 20 c/l, increasing the current pump price of petrol by 
approximately 9%. 

Under the ETS, some industrial activities which are both emissions-intensive and trade-exposed 
(EITE) only face a proportion of the carbon price through the Industrial Allocation mechanism.  This 
mechanism is intended to address the fact that EITE sectors face competition from overseas 
ǇǊƻŘǳŎŜǊǎ ǿƘƻ ŘƻƴΩǘ ŎǳǊǊŜƴǘƭȅ ŦŀŎŜ ŀ Ŏƻǎǘ ƻŦ ŎŀǊōƻƴΣ ŀƴŘ ǘƘǳǎ ǘƘŜǊŜ ƛǎ ǘƘŜ Ǌƛǎƪ ƻŦ ΨŎŀǊōƻƴ ƭŜŀƪŀƎŜΩΦ  
That is, there is a risk of New Zealand production closing down due to the cost of carbon, only to be 
replaced by more carbon-intensive production in aƴ ƻǾŜǊǎŜŀǎ ŎƻǳƴǘǊȅ ǘƘŀǘ ƘŀǎƴΩǘ ƛƳǇƻǎŜŘ ŀ Ŏƻǎǘ ƻŦ 
carbon on its industrial sectors. 

The key gas-consuming sector that enjoys some protection from a reduced carbon price is the 
petrochemical sector.  Due to the dynamics set out in Appendix 6.5, methanol production currently 
only faces approximately 3% of the carbon price, and urea production only 10% of the carbon 
price.27 

The effect of a price of carbon on the willingness-to-pay of the different sectors is illustrated in 
Figure 18 below. 

The four different charts represent the willingness-to-pay for gas under four different $/tCO2-e 
carbon price scenarios: $25, $75, $125, and $175. 

For all sectors other than petrochemicals, every $19/tCO2-e increase in carbon price reduces the 
willingness-to-pay by $1/GJ ς i.e. the demand-curve shifts downwards. 

However, due to the effect of Industrial Allocation under the ETS, every $19/tCO2-e increase in 
ŎŀǊōƻƴ ǇǊƛŎŜǎ ǊŜŘǳŎŜǎ ƳŜǘƘŀƴƻƭΩǎ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ Ǉŀȅ ōȅ ϷлΦлоκDWΣ ŀƴŘ ǳǊŜŀΩǎ ǿƛƭƭƛƴƎƴŜǎǎ-to-pay by 
$0.1/GJ. 

As the carbon price increases, the willingness-to-pay of gas-using sectors decreases, but with the 
reduction for the petrochemical sector being significantly less than for the other sectors.  This 
relative sŜƴǎƛǘƛǾƛǘȅ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǇŜǘǊƻŎƘŜƳƛŎŀƭ ǎŜŎǘƻǊΩǎ Ǉƻǎƛǘƛƻƴ ƻƴ ǘƘŜ ŘŜƳŀƴŘ ŎǳǊǾŜ ƳƻǾŜǎ ǘƻ 
the left.   

 

 
27 Methanol and Urea are both in the most emissions-intensive category of sectors classed as Emissions 
Intensive Trade Exposed (EITE) industries and thus qualify for 90% free allocation of units.  This allocation 
reduces the effective carbon price to these industries to 10% of the market price.  However, virtually all 
methanol produced in New Zealand is exported overseas and so the approximately 2/3 of carbon that is 
embodied within the methanol (as opposed to the 1/3 emitted associated with its production) is excluded 
from the ETS ς further reducing the effective carbon price that Methanex faces.  In contrast, all the urea that is 
produced in New Zealand is consumed in New Zealand, and thus the carbon embodied within the urea is 
included within the ETS. 
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Figure 18: Illustration of the variation in willingness-to-pay due to increasing carbon prices 

  

  

Figure 18 also illustrates how that as the carbon price increases, the willingness-to-pay for some 
consumers in some segments will fall below the market price of gas, resulting in such consumers 
switching to an alternative.  (Or in the case of gas-fired power generation, for such generation to be 
retired, to be replaced by renewables). 

 

In addition to the effect of Industrial Allocation, there are some other factors which mean that the 
willingness-to-pay will not obey the simple $19/tCO2 = $1/GJ dynamic. 

One factor is that electricity generation itself results in some carbon emissions, and thus a price of 
carbon will increase the price of electricity alternatives such as heat pump heating or electro-boilers 
for process heat.  This means that the willingness-to-pay fƻǊ Ǝŀǎ ǿƻƴΩǘ Ŧŀƭƭ ōȅ ŀǎ ƳǳŎƘ ŦƻǊ Ǝŀǎ ǳǎŜǎ 
where the alternative is an electricity option (i.e. electric space, water or process heating). 

However, for the reasons set out in Appendix 6.2.2, this effect is not uniform and varies significantly 
(and in a complex way) according to: 

¶ The within-year and within-day profile of consumer demand, with baseload electricity demand 
(e.g. to supply industrial process heat) largely being met by renewable generation, whereas 
peaking demand (particularly winter-focussed demand such as residential and commercial space 
heating) is largely met by fossil generation.  This means that the willingness-to-pay for gas will 
largely fall for industrial process heat by the $19/tCO2= $1/GJ level set out above, but much less 
for a use such as space heating where the price of the electricity alternative will also rise as 
carbon prices rise. 

¶ The extent to which the introduction of a carbon price in the electricity sector will result in the 
development of renewable generators to displace existing fossil generators (and also make 
geothermal carbon capture and storage (CCS) economic beyond a certain point.)  The effect of 














































































































