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Executive summary 

Introduction and purpose 

This report examines the relative economics of different fuel and technology options for meeting 
three different consumer energy needs: 

¶ mass-market (residential) space heating;  

¶ mass-market (residential) water heating; and 

¶ industrial process heat. 

These segments have been chosen because they account for the majority of energy demand for 
residential and industrial customers.1 

The purpose of this report is twofold: 

¶ to assist consumers to make the energy choices which will best meet their requirements 
(including through providing information that energy retailers and distributors can use to help 
them assist consumers in making good choices); and 

¶ to provide information for policy makers on whether the price signals currently provided to 
consumers are likely to encourage decisions that are in the best interests of New Zealand.  

This report builds on the analysis from the previous Consumer Energy Options report.2  It updates 
the results to reflect the latest cost information, and includes considerable new analysis on the 
extent to which current gas and electricity network pricing arrangements may not be delivering the 
best long-term outcomes for New Zealand. 

Mass-market space and water heating 

Currently there are a range of different charging approaches by the different network companies for 
residential supply of electricity and gas.  As is illustrated in Figure 1 and Figure 2 below, this is 
resulting in considerable variation around the country in the effective price that consumers pay for 
fuel for space and water heating. 

                                                           
1 The other two main uses of gas in New Zealand are as a feedstock in the petrochemical industry (e.g. to 
manufacture methanol or urea), or as a fuel for power generation.  Potentially, also, gas could be used as a 
transport fuel.  However, consideration of all such uses of gas is out of scope for this study. 
2 The previous Consumer Energy Options report can be found here: 
http://www.gasindustry.co.nz/dmsdocument/4152.  

http://www.gasindustry.co.nz/dmsdocument/4152
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Figure 1: Range of electricity network prices for space and water heating 

 

Figure 2: Different gas network charging approaches3 

 

In the vast majority of cases, this variation does not appear to reflect differences in the incremental 
network costs associated with supplying additional electricity or gas for space or water heating 
demand.  Rather, the difference in prices to consumer appear to reflect legacy decisions around 
issues such as: whether metering controlled electricity hot water should be achieved via a second 
controlled meter; different philosophies for recovering sunk assets via fixed or variable charges; and 
different approaches to apportioning costs between different customer groups (residential, 

                                                           
3 In addition to the variation in price structure, Powerco will generally fund most (if not all) of the initial one-off 
connection cost of a property to the gas network, whereas Vector will generally not. 
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commercial, etc.).  More recently, this variation has been further exacerbated in electricity by the 
regulatory-mandated introduction of a low-user fixed charge variant. 

This variation in charging approach is resulting in variation as to whether electricity, gas, or another 
fuel (e.g. wood) is the cheapest option for meeting consumerǎΩ ǎǇŀŎŜ ƻǊ ǿŀǘŜǊ ƘŜŀǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ 
depending on where in the country the consumer is located.  As such, it can be hard to generalise as 
to which fuel option is likely to be lowest cost for a consumer.   

This is further complicated by the fact that the different capital costs of the appliance options, 
ŎƻǳǇƭŜŘ ǿƛǘƘ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŦƛȄŜŘ ŎƘŀǊƎŜǎ ŦƻǊ ŦǳŜƭ ǎǳǇǇƭȅΣ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǎƛȊŜ ƻŦ ŀ ŎƻƴǎǳƳŜǊΩǎ ƘŜŀǘ 
requirements (i.e. do they consume a lot of, or little, heat) can have a bearing on which option is 
likely to be best.  Thus, for meeting a small heating requirement it can be cheapest to choose an 
option which has low capital and/or fixed costs even if it has much higher variable costs, whereas 
the reverse may be true for meeting a large heating requirement. 

Further, the presence of gas fixed charges complicates the evaluation of gas for space and water 
heating.  Put simply, if a consumer has gas for one use (e.g. water heating), it considerably improves 
the economics of choosing gas for space heating as the fixed charges will not be an additional cost 
that needs to be considered. 

That said, it is possible to draw some general conclusions: 

¶ If a consumer has an existing functional heater (whether gas, electric, or solid fuel), they would 
in most cases be best to stick with that heater, even if its on-going running costs are materially 
higher than alternatives.  This is because such alternatives would result in the consumer 
incurring significant up-front capital costs which will generally outweigh the benefit of lower 
running costs. 

¶ The high capital costs of solar water heating and heat pump water heating almost always 
materially outweigh the benefits of very low variable costs on a whole-of-life basis. 

¶ For small space heating requirements (e.g. a small bedroom) it is generally the case that a simple 
resistance electric heater is likely to be lowest cost, with the benefit of very low capital costs 
more than outweighing the high variable costs. 

¶ Whole-of-house central heating (electricity or gas) is unlikely to be lower cost than fitting and 
ǎƛȊƛƴƎ ƛƴŘƛǾƛŘǳŀƭ ŎƻƴǘǊƻƭƭŀōƭŜ ƘŜŀǘŜǊǎ ǘƻ ƳŜŜǘ ŜŀŎƘ ǊƻƻƳΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  ¢Ƙŀǘ ǎŀƛŘΣ ǿƘƻƭŜ-of-
ƘƻǳǎŜ ƘŜŀǘƛƴƎ ŘƻŜǎ ǇǊƻǾƛŘŜ ŎƻƴǎƛŘŜǊŀōƭŜ ΨǉǳŀƭƛǘȅΩ ōŜƴŜŦƛǘǎ ǘƘŀǘ is of value to many consumers.4 

Further, it is possible to indicate some trends as to whether generally gas or electricity is the 
cheapest fuel option.5  Figure 3 shows this evaluation graphically for water heating, with the colour 
indicating whether gas or electricity is likely to be lowest cost. 

                                                           
4 This point also highlights that the different options can have considerable variation in non-price quality 
characteristics which many consumers value.  For water heating, the key quality differentiator is never 
running-out of hot water with instant gas water heating, whereas this can happen for cylinder-based water 
heating options if several members of a household have baths / showers in quick succession. 
 

There is considerable variation in the quality features for space heating such as: the ambience of a real flame 
being one positive differentiator for wood burners and some gas fires; the ability for heat pumps to act as air 
conditioners in the summer in warmer parts of the country; and the inconvenience of storing and carrying 
wood for woodburners. 
 

Despite these quality characteristics being key factors for many consumers, their subjective nature means they 
are hard to value, and as such they are not considered in this report. 
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Figure 3: Illustration of whether instant gas or an electric cylinder is likely to be the lowest cost 
water heating option for consumers requiring a new water heater based on current network prices 

 

Thus, gas is almost always lowest cost for medium to large water heating requirements.  However, 
for small water heating loads, an electric cylinder can sometimes be lower cost than an instant gas 
water heater.  This can be in situations where the electricity option has high fixed charges and low 
variable charges (noting that electricity fixed charges are not taken into consideration for the 
evaluation of heater economics) and/or the gas option has high fixed charges (which can be due to 
the charging approach of the gas network company and/or due to the consumer only using gas for 
water heating). 

Figure 4 below illustrates that the reverse outcome occurs for space heating.  In other words, for 
small heat loads electricity options are likely to be lowest cost (being electric resistance heaters), 
and even for large heat loads electricity (in the form of heat pumps) is generally the lowest cost 
option. 

Figure 4: Illustration of whether electricity or gas is likely to be the lowest cost space heating 
option for consumers requiring a new space heater based on current network prices 

 

The evaluations illustrated in Figure 3 and Figure 4 are based on the current prices that consumers 
see which.  As previously mentioned, these exhibit significant variation around the country for 
largely legacy reasons, rather than reflecting variation in the fundamental economic costs of 
supplying gas or electricity to meet a heating load. 

!ƴŀƭȅǎƛǎ ǿŀǎ ǳƴŘŜǊǘŀƪŜƴ ŀǎ ǘƻ ǿƘŀǘ Ƴŀȅ ōŜ ǘƘŜ ΨǘǊǳŜΩ ŜŎƻƴƻƳƛŎ Ŏƻǎǘ ƻŦ ƳŜŜǘƛƴƎ ŀŘŘƛǘƛƻƴŀƭ ǎǇŀŎŜ 
and water heating loads from either electricity or gas.  The results of this analysis are shown in 
Figure 5 and Figure 6 below. 

                                                                                                                                                                                     
5 As indicated earlier, it is generally the case that solar water heating is not the cheapest on a whole-of-life 
basis.  Wood log burners can in many cases be cheaper options for heating rooms with a large heat load ς 
particularly if the consumer has access to cheap wood.  However, the significant variation in wood fuel costs 
(particularly in cities) and the lack of controllability of wood burners makes it hard to compare them on a like-
for-like basis.  Accordingly, wood burners are not included in this general analysis. 



 

Consumer_Energy_Options_2016_v1.0 6 Saved: 22-Mar-16 

 

Figure 5: Illustration of whether gas or electricity is likely to be lowest cost from a whole-of-NZ 
perspective for meeting new water heating loads 

 

Figure 6: Illustration of whether gas or electricity is likely to be lowest cost from a whole-of-NZ 
perspective for meeting new space heating loads 

 

When comparing Figure 5 with Figure 3, it can be seen that the relative economics of water heating 
from a whole-of-NZ perspective is not substantially different to the price signals consumers are 
currently seeing. 

However, comparing Figure 6 with Figure 4 illustrates that there is a material difference between the 
whole-of-NZ and current consumer perspectives for space heating.  In particular, gas becomes a 
lower cost option in most cases for meeting larger space heating loads when considered from a 
whole-of-NZ perspective.  This is principally due to the significant increase in electricity network 
prices for space heating due to the peak-dominated nature of space heating demand, and the largely 
sunk aspect of gas network costs. 

For small space heating loads electricity continues to be the lowest cost option due to the very low 
capital cost of resistance electric heaters. 

These results indicate that the non-cost-reflective nature of electricity prices in particular is likely to 
be having an adverse effect on the economic efficiency of consumer choices.  Thus consumers may 
be choosing a heat pump to meet their space heating requirements rather than a gas heater, despite 
a gas heater being a lower cost option from a whole-of-NZ perspective.  This is likely to be having 
knock-on effects on water heating choices in some cases, as the gas fixed charge will only apply to 
water heating rather than space and water heating. 

It is beyond the scope of this study to consider what regulatory changes may be required to result in 
electricity and gas network companies changing the structure of their network tariffs in such a way 
as to facilitate the most cost-efficient heating choices by consumers.  However, it appears likely that 
changes will need to be made to the economic regulation of networks under Part 4 of the Commerce 
Act ς in particular the form of control in terms of whether a revenue or price cap should apply.   

It is also likely that there will need to be greater regulatory involvement in terms of helping network 
companies develop their network pricing methodologies.  However, it is not clear whether such 
involvement should be limited to guidance or complete prescription of pricing methodologies, or 
whether the extent of regulatory involvement should vary between electricity and gas networks and 
between transmission and distribution networks. 
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There are two final points which are worth highlighting: 

Firstly, this analysis and the conclusions as to the relative economics of gas versus electricity are 
considered robust against a wide range of CO2 costs.  This is because: 

¶ The carbon-intensity of electricity heating options is very similar to that of gas heating options.  
This is because the type of generation that will meet an increase in residential heating demand is 
relatively fossil-heavy compared with the average type of generator to meet demand in general. 

¶ Carbon costs represent a very small fraction of the overall lifetime costs of the different heating 
options.6   

Secondly, the analysis reveals that the extent of retail competition could have a bearing on 
ŎƻƴǎǳƳŜǊǎΩ long-term energy choices.  This is due to the effect that fixed charges to recover retail 
service costs have on the relative competitiveness of gas versus electricity options.  Thus, fostering 
retail competition to try and help bring retail service costs back down is not only going to be good 
ŦƻǊ ŎǳǎǘƻƳŜǊǎ ƛƴ ƎŜƴŜǊŀƭΣ ōǳǘ ƛǘ ǿƛƭƭ ƘŜƭǇ ƎŀǎΩǎ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ ŀƴŘ ŎƻǳƭŘ ŦŀŎƛƭƛǘŀǘŜ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘ ŦǳŜƭ 
choices for New Zealand as a whole. 

Industrial process heat 

The analysis reveals that for medium- and small-sized industrial process heat requirements gas is 
very strongly competitive because: 

¶ The significantly greater capital cost for solid-fuelled boilers (i.e. coal & biomass), coupled with 
significant economies of scale for boilers, means that solid-fuelled boilers are not really cost-
effective for smaller-scale applications. 

¶ Liquid-fuelled options have a very high wholesale fuel cost ς even at current low world oil prices. 

The extent of this competitive position is such that it would even make sense for consumers with an 
existing non-gas fired boiler (with a sunk capital cost) to switch over to gas, and incur the cost of a 
new gas boiler.  This conclusion is expected to be robust against a very wide range of feasible fuel 
and CO2 prices. 

For large-scale industrial process heat applications, the economies of scale in boilers means that the 
capital cost penalty faced by solid-fuelled boiler options is significantly less.  Accordingly, fuel, CO2, 
and transport costs start to become the dominant factors. 

Liquid and biomass-fuelled options are generally uncompetitive due to: 

¶ the high oil-linked costs of liquid options ς even at current low world oil prices; and 

¶ the relatively high wholesale and transport cost of biomass fuels. 

That said, the cost of biomass is very location-specific within New Zealand. Biomass can be least-cost 
for heat loads located on, or very close to forestry processing plant. 

Therefore, the main inter-fuel competition for these large-scale industrial process heat requirements 
is between coal and gas. 

For new-build situations, gas is competitive against coal due to the lower CO2 and boiler capital costs 
of gas outweighing the high wholesale and transport costs.  This relative competitive position will be 
strongly reinforced if CO2 prices rise from their current low levels. 

That said, the economics of coal can also be quite location-specific in New Zealand, with industrial 
facilities located close to the mine mouth potentially enjoying significantly lower fuel costs. 
                                                           
6 For example, CO2 costs represent only about 2.5% of the whole-of-life costs of an electric cylinder water 
heater if CO2 is valued at $25/tCO2. 
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Coal is currently competitive against gas for existing coal-fired boilers.  This is because of the 
currently low CO2 and coal prices ς particularly for those industrial coal-using facilities located close 
to coal mines. 

Over time, gas is expected to increase its share of industrial process heat demand because: 

¶ CO2 prices are likely to move up, which favours gas due to its lower carbon intensity;  

¶ lower cost coal from existing mines located close to industrial plant is expected to decline over 
time; 

¶ as existing coal-fired boilers reach the end of their economic life and need replacing  (although it 
should be noted that boilers can easily last for 40 to 50 years), the lower capital cost of gas-fired 
boilers comes into the total cost assessment; and 

¶ users are likely to be wary of major re-investment in coal-fired boilers because of the risk of 
significant future rises in CO2 prices. 

As with mass-market space & water heating, there can also be non-price benefits of the different 
industrial process heat fuel options which can be of additional value to some industrial consumers. 

In this, the main issue appears to be how clean-burning the different options are for industrial users 
with sensitive processes.  A good example of this is food processing, where ash and other 
particulates from solid fuel options can be a concern, whereas gas is regarded as the cleanest-
burning of options. 

In some situations, the superior controllability of gas and liquid-fuelled options can also be a benefit 
relative to solid-fuelled options. 

However, in general, non-price quality benefits do not appear to be anywhere near as significant a 
factor for industrial process heat as for mass-market space & water heating. 

Unlike mass-market space & water heating, there do not appear to be the same divergences 
between the cost-benefit of different options from a public or private perspective.   

The only material externality could be considered to be CO2 pricing, to the extent that the current 
low CO2 ǇǊƛŎŜ ƛƴ bŜǿ ½ŜŀƭŀƴŘ ŘƻŜǎƴΩǘ ǊŜŦƭŜŎǘ ǘƘŜ ƭƛƪŜƭȅ Ŏƻǎǘ ǘƻ bŜǿ ½ŜŀƭŀƴŘ ǎƻŎƛŜǘȅ ŦǊƻƳ Ǝƭƻōŀƭ 
warming resulting from CO2 emissions. 

If CO2 prices were to rise to $25/tCO2 or higher, the economics of gas would become even more 
compelling against coal or liquid-fuelled options.   

However, biomass is unlikely to be competitive against gas except in future scenarios of extremely 
high CO2 and/or gas prices. 

In summary, the economics of gas for provision of intermediate-temperature process heat look 
robust compared to alternative fuels in the majority of cases, and can withstand material increases 
in gas wholesale or network prices. 
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1 Introduction 

Purpose 

This report examines the relative economics of different fuel and technology options for meeting 
three different consumer energy needs: 

¶ mass-market (residential) space heating;  

¶ mass-market (residential) water heating; and 

¶ industrial process heat. 

These consumer energy uses have been chosen because, as Appendix E sets out, they account for 
the majority of energy demand for residential and industrial customers.7 

The purpose of this report is twofold: 

¶ to assist consumers to make the energy choices which will best meet their requirements; and 

¶ to provide information on whether price signals currently provided to consumers are likely to 
encourage decisions that are in the best overall interests of New Zealand.  

This report builds on the analysis from the previous Consumer Energy Options report.8  It updates 
the results to reflect the latest cost information, and includes considerable new analysis on the 
extent to which gas and electricity network charging arrangements may affect outcomes for 
consumers and for New Zealand. 

Approach 

Determining ǿƘƛŎƘ ŦǳŜƭ Ҍ ǘŜŎƘƴƻƭƻƎȅ ƻǇǘƛƻƴ ƛǎ ƭƛƪŜƭȅ ǘƻ ōŜǎǘ ǘƻ ƳŜŜǘ ŀ ŎƻƴǎǳƳŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛǎ 
complex. This is because the economics of the different options can be very situation specific, driven 
by: 

¶ Different consumer situations: 

- the quantity of heat desired; 

- the geographic location of the consumer (as the availability and price of fuels can vary 
materially by location); and 

- the presence and type of any existing heating appliances. 

¶ Different characteristics of the fuel + technology options: 

- capital intensity; 

- fuel efficiency; 

- fuel costs, including: 

 ̄ the absolute level of costs; and 

                                                           
7 The other two main uses of gas in New Zealand are as a feedstock in the petrochemical industry (e.g. to 
manufacture methanol or urea), or as a fuel for power generation.  Potentially, also, gas could be used as a 
transport fuel.  However, consideration of all such uses of gas is out of scope for this study. 
8 The previous Consumer Energy Options report can be found here: 
http://www.gasindustry.co.nz/dmsdocument/4152.  

http://www.gasindustry.co.nz/dmsdocument/4152
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 ̄ the structure of such costs, including variance over different times of the day and year, 
and the split between variable and fixed costs; 

- fuel emissions intensities; and 

- non-ǇǊƛŎŜ ΨǉǳŀƭƛǘȅΩ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŦǳŜƭ Ҍ ǘŜŎƘƴƻƭƻƎȅ ƻǇǘƛƻƴǎΦ 

Such differences mean that the best option for one consumer situation may be different to that for 
another consumer situation. 

Accordingly, the analysis has been developed in a way that attempts to consider all of these different 
situations in an internally consistent fashion. 

In addition, the analysis has sought to determine whether the apparent best option for a consumer 
based on the charges they face for the various fuels and appliances, may differ to the best option for 
New Zealand as a whole based on the underlying resource cost implications of the different options.  
Examples of the type of issues examined that can give rise to divergences ōŜǘǿŜŜƴ ǘƘŜ ΨǇǊƛǾŀǘŜΩ ŀƴŘ 
ΨǇǳōƭƛŎΩ ōŜƴŜŦƛǘ ƻŦ ŘƛŦŦŜǊŜƴǘ ƻǇǘƛƻƴǎ ƛƴŎƭǳŘŜΥ 

¶ the extent to which electricity and gas costs vary according to the time-of-day and time-of-year, 
yet consumer prices may be flat across the year; 

¶ the extent to which some electricity and gas network costs charged to consumers on a variable 
basis may be unavoidable from a whole of New Zealand perspective because they are sunk; and 

¶ the extent to which CO2 costs faced by New Zealand are not reflected in domestic fuel prices. 

Report structure 

¶ Section 2 presents the analysis relating to mass-market space and water heating. 

¶ Section 3 presents the analysis relating to industrial process heat. 

¶ Appendix A presents analysis examining the current structure of electricity and gas charges and 
whether these provide appropriate signals to consumers as regards the underlying resource cost 
implications of their consumption decisions.  It also considers the extent to which economic 
regulation arrangements may be influencing the behaviour of network companies in terms of 
how they structure their prices to consumers. 

¶ The remaining appendices provide additional detail on the assumptions behind the analyses. 
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2 Mass-market space and water heating 

2.1 Approach to analysis 

Consumers have many options for meeting their space and water heating requirements.  Comparing 
these options is challenging because of the significant differences in heater characteristics (costs and 
efficiencies) and fuel costs (both fixed and variable).   

Accordingly, iƴ ƻǊŘŜǊ ǘƻ ŜƴŀōƭŜ ΨŀǇǇƭŜǎ ǿƛǘƘ ŀǇǇƭŜǎΩ ŎƻƳǇŀǊƛsons, this analysis seeks to determine for 
each of these options the lifetime cost per useful kWh of heat provided, or $/kWhuΣ ǿƘŜǊŜ ǘƘŜ ΨǳΩ 
ǎǳōǎŎǊƛǇǘ ŘŜƴƻǘŜǎ ΨǳǎŜŦǳƭΩ heat. 

Put simply, this means summing all the different costs that will be incurred over the life of the heater 
(including initial capital costs, as well as ongoing running costs), and dividing by the actual space heat 
or hot water provided during that lifetime.   

Further, many of the costs are fixed, meaning the impact on the economics of a particular heater will 
depend on how much the heater is used.  Accordingly, three different sample consumer heating 
ǊŜǉǳƛǊŜƳŜƴǘǎ όΨǎƳŀƭƭΩΣ ΨƳŜŘƛǳƳΩΣ ŀƴŘ ΨƭŀǊƎŜΩύ ŀǊŜ ŜȄŀmined to determine whether the heating choice 
will change based on ǘƘŜ ŎƻƴǎǳƳŜǊΩǎ ƘŜŀǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘΦ  Appendix B details the derivation of the 
different sample space and water heating loads. 

This sub-section shows how this lifetime cost per useful kWh of heat provided is progressively built-
up from three main cost categories: 

¶ annual running costs; 

¶ up-front heater costs; and 

¶ fixed fuel costs. 

Figure 7 ōŜƭƻǿ ǎƘƻǿǎ Ƙƻǿ ǘƘŜǎŜ ΨƳƻǾƛƴƎ ǇŀǊǘǎΩ Ŧƛǘ ǘƻƎŜǘƘŜǊ ǘƻ ŘŜƭƛǾŜǊ ŀƴ ƻǾŜǊŀƭƭ ƭƛŦŜǘƛƳŜ Ŏƻǎǘ ǇŜǊ 
useful kWh of heat provided. 

Figure 7: Key 'moving parts' in calculating lifetime cost of a heating option 

 

 

The results for water heating for a customer with a medium-sized heating requirement are used to 
illustrate this approach. 



 

Consumer_Energy_Options_2016_v1.0 12 Saved: 22-Mar-16 

 

Annual running costs ς water heating as an example 

The $/kWhu annual running costs comprise two main components: 

1. The variable cost of the fuel (i.e. any $/kWh fuel charges) factored by the appliance efficiency.  
For example, a $0.06/kWh gas cost becomes a $0.07/kWhu cost if the fuel passes through an 
85% efficient gas water heater. 

2. Any annual heater maintenance costs ǿƘƛŎƘ ŀǊŜ ΨǾŀǊƛŀōƭƛǎŜŘΩ ōȅ dividing by the amount of useful 
heat provided.  For example, a $75 annual fee for maintaining an instant gas water heater 
becomes a $0.04/kWhu cost when divided by a 1,800 kWhu annual water heating requirement. 

Figure 8 below illustrates the variation in current typical annual running costs for different types of 
water heater. 

Figure 8: Typical current annual running costs for a medium-sized water-heating requirement 
expressed in $/kWhu 

 

As can be seen, when only the running costs of the different options are considered, the solar water 
heating options are the cheapest ς with solar with gas back-up being the absolute lowest cost.  The 
ŦǳŜƭ Ŏƻǎǘǎ ƻŦ ǘƘƛǎ ƻǇǘƛƻƴ όƛΦŜΦ ǘƘŜ Ǝŀǎ ǳǎŜŘ ǘƻ ƘŜŀǘ ǘƘŜ ǿŀǘŜǊ ƻƴ ǘƘŜ Řŀȅǎ ǘƘŜ ǎǳƴ ƛǎƴΩǘ ǎƘƛƴƛƴƎύ ŀǊŜ 
close to zero, with the most significant annual running cost being the cost of getting the heater 
maintained. 

This graph also shows the impact of appliance efficiency on the cost per useful kWh provided.  Thus, 
although the first two options face the same delivered cost of electricity (approximately $0.18/kWh 
in this example) the effective useful cost of electricity is significantly different between the two: 
Ғ $0.27/kWu ŦƻǊ ǘƘŜ ǎǘŀƴŘŀǊŘ ŜƭŜŎǘǊƛŎ ŎȅƭƛƴŘŜǊ ŀƴŘ Ғ $0.09/kWhu for a heat pump electric cylinder.  
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This is because the efficiency of the electric cylinder is only 69%, whereas for the heat pump cylinder 
it is 200%.9 

The analysis distinguishes between the different cost components for the variable cost of the fuel.  
Thus, although most consumers will typically see a variable $/kWh price for their electricity or gas on 
their bill, this analysis breaks that down into its main underlying components10: 

¶ energy (representing the electricity generation or gas upstream market price ς often referred to 
ŀǎ ǘƘŜ ΨǿƘƻƭŜǎŀƭŜΩ Ŏƻǎǘ); 

¶ CO2 (representing the cost of the NZ emissions trading scheme factored by the emissions 
intensity of each fuel) ; 

¶ network (representing for electricity and gas, the cost of transmission plus distribution); and 

¶ rŜǘŀƛƭ όǊŜǇǊŜǎŜƴǘƛƴƎ ǊŜǘŀƛƭŜǊǎΩ Ŏƻǎǘ-to-serve and cost-to-acquire plus any retail margin). 

The purpose of breaking these costs down into these component parts is that it enables 
ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǘƘŜ ǇǊƛŎŜǎ ŎƘŀǊƎŜŘ ǘƻ ŎƻƴǎǳƳŜǊǎ Ƴŀȅ ƴƻǘ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ΨǘǊǳŜΩ 
underlying resource cost for New Zealand as a whole.  Appendix A details the derivation of all the 
values used for these different elements. 

The last point to appreciate is that for gas heater options the analysis presents the results for 
ŀǇǇƭƛŀƴŎŜǎ ŦǳŜƭƭŜŘ ōȅ ǊŜǘƛŎǳƭŀǘŜŘ ƴŀǘǳǊŀƭ Ǝŀǎ όΨƎŀǎΩύΣ ŀƴŘ also ƭƛǉǳŜŦƛŜŘ ǇŜǘǊƻƭŜǳƳ Ǝŀǎ όΨ[tDΩύ which is 
generally delivered via bottles to consumersΩ properties. 

Up-front heater costs ς water heating as an example 

The next step in working out the lifetime cost of the different options, is taking account of the up-
front costs of purchasing and installing the heater.   

These costs are ΨannualisedΩ to give a $/yr value11Σ ŀƴŘ ǘƘŜƴ ΨǾŀǊƛŀōƭƛǎedΩ ōȅ ŘƛǾƛŘƛƴƎ ōȅ ǘƘŜ annual 
quantity of useful kWh delivered to give a $/kWhu value. 

Figure 9 below continues the medium-sized water heating example, and adds the variablised up-
front heater costs of each option to the annual running costs shown previously in Figure 8. 

                                                           
9 As detailed in Appendix B, the efficiency of cylinder-based water heating options is not just a function of the 
efficiency with which the heater heats the water, but also how much heat is wasted through heat radiating 
ŀǿŀȅ ŦǊƻƳ ǘƘŜ ŎȅƭƛƴŘŜǊ ŀǎ ΨǎǘŀƴŘƛƴƎ ƭƻǎǎŜǎΩΦ  ¢ƘǳǎΣ ŀƭǘƘƻǳƎƘ ŀ ǎǘŀƴŘŀǊŘ ǊŜǎƛǎǘŀƴŎŜ ŜƭŜŎǘǊƛŎ ǿŀǘŜǊ ƘŜŀǘŜǊ ƛǎ млл҈ 
efficient at heating the water, the fact that a lot of the heat is wasted by standing losses brings the effective 
efficiency of the heater down to a lower level.  Often this effective efficiency value is referred to as the 
ΨŎƻŜŦŦƛŎƛŜƴǘ ƻŦ ǇŜǊŦƻǊƳŀƴŎŜΩΦ 
10 For the analysis from the perspective of the consumer, the value for each component is that which a retailer 
is likely to use given the price signals which it faces, including the constraints of any metering technology.  For 
ǘƘŜ ŀƴŀƭȅǎƛǎ ŦǊƻƳ ǘƘŜ ǇŜǊǎǇŜŎǘƛǾŜ ƻŦ ΨbŜǿ ½ŜŀƭŀƴŘ LƴŎΩΣ ǘƘŜ Ǿŀlue for each component represents the 
underlying economic cost to New Zealand. 
11 !ƴƴǳŀƭƛǎƛƴƎ ƛǎ ŜǎǎŜƴǘƛŀƭƭȅ ΨǎǇǊŜŀŘƛƴƎΩ ǘƘŜ ǳǇ-front cost over the life of the appliance, taking into account the 
Ŏƻǎǘ ƻŦ ōƻǊǊƻǿƛƴƎ ƳƻƴŜȅ όŀΦƪΦŀΦ ǘƘŜ ΨŘƛǎŎƻǳƴǘ ǊŀǘŜΩύ ǘƻ ŦǳƴŘ ǘhe initial purchase.  For example, the annualised 
cost of a $1,000 heater with a 15-year life and using a 6% discount rate, is $103/year. 
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Figure 9: Typical annual running costs + variablised heater costs for a medium-sized water-heating 
requirement expressed in $/kWhu 

 

As can be seen, when up-front capital costs are taken into account, the solar options go from being 
the cheapest options to the most expensive.  Similarly, the high capital cost of heat-pump water 
heaters significantly affects their competitiveness. 

Fixed fuel costs ς water heating as an example 

The last set of costs to take into account are any fixed costs that are associated with the fuel.  For 
example, $/day fixed charges or, in tƘŜ ŎŀǎŜ ƻŦ ǎǳǇǇƭȅƛƴƎ Ǝŀǎ ǘƻ ŀ ǇǊƻǇŜǊǘȅ ǿƘƛŎƘ ƛǎƴΩǘ ŎǳǊǊŜƴǘƭȅ 
connected to the gas network, the initial cost of this gas connection (which is annualised in the same 
way as for up-front heater costs). 

As with annual heater maintenance costs, and annualised up-front heater costs, these fixed costs are 
ΨǾŀǊƛŀōƭƛǎŜŘΩ ōȅ ŘƛǾƛŘƛƴƎ ōȅ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǳǎŜŦǳƭ ƘŜŀǘ ǇǊƻǾƛŘŜŘΦ   

However, unlike heater-related costs, these fuel-related fixed costs are incurred by the property as a 
whole.  Therefore, simply variablising by the amount of useful heat provided by the heater will give a 
very high effective $/kWhu figure.   

Accordingly, as well as showing the effect of these variablised fixed fuel costs when just spread 
across the heaterΩǎ ƘŜŀǘ ƭƻŀŘ, the analysis also shows how much lower these costs would be if 
ǎǇǊŜŀŘ ŀŎǊƻǎǎ ǘƘŜ ƭƛƪŜƭȅ ƘŜŀǘ ƭƻŀŘ ŦǊƻƳ ŀƭƭ ǘƘŜ ǎǇŀŎŜ ŀƴŘ ǿŀǘŜǊ ƘŜŀǘƛƴƎ ŀǇǇƭƛŀƴŎŜǎ ŦƻǊ ǘƘŀǘ ǇǊƻǇŜǊǘȅΩǎ 
situation. 

The last point to appreciate is that the fixed costs of electricity supply are not included as a cost for 
electric heating options.  This is because electricity is not considered to be a discretionary fuel, and 
thus fixed costs are not avoidable whether a consumer chooses an electric heating option or not.12  

                                                           
12 The prospect for consumers completely disconnecting from the electricity grid through becoming self-
sufficient via photovoltaics (PV), batteries, diesel back-up and non-electric heating options is not considered in 
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This applies to consideration of the situation from a ŎƻƴǎǳƳŜǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜΣ ŀǎ ǿŜƭƭ ŀǎ ŦǊƻƳ ŀ 
whole-of-New-Zealand perspective. 

Figure 10 below continues the medium-sized water heating example, and shows the impact of 
adding these fixed fuel costs to the annual running costs and up-front heater costs set out in Figure 8 
and Figure 9 previously. 

Figure 10: Typical total lifetime costs for a medium-sized water-heating requirement expressed in 
$/kWhu  

 

As can be seen, gas fixed charges can materially affect the relative economics of gas-fired heating 
options versus electric alternatives. 

In this example, if a consumer were only considering gas for water heating, then the fixed costs 
associated with gas supply make the economics of water heating marginal when compared with a 
standard electric cylinder ς and more expensive if the house needed to be connected to the gas 
network in the first place and the consumer were to face that cost. 

However, if a consumer were considering gas for water heating and space heating, then instant gas 
water heating remains the most cost-effective option ς ŀǎ ƛƴŘƛŎŀǘŜŘ ōȅ ǘƘŜ ǊŜŘ ŘŀǎƘ ŦƻǊ Ψ¢ƻǘŀƭ п 

                                                                                                                                                                                     
this study.  This is because indicative analysis indicates that such options are likely to be uneconomic based on 
current costs for most situations. 



 

Consumer_Energy_Options_2016_v1.0 16 Saved: 22-Mar-16 

 

ǿƘƻƭŜ ƘƻǳǎŜ ƎŀǎΩ ǿƘƛŎƘ shows the effective cost of gas if a consumer were to use gas for space and 
water heating.13 

Heating options considered 

This report only considers the main heating options for consumers.  Thus a number of technologies 
have not been evaluated as follows: 

¶ Pellet burners and electric night storage heaters have not been evaluated because neither of 
them is being widely offered for sale in New Zealand.14 

¶ Un-flued gas heaters (including LPG cabinet heaters) are not evaluated because their use is not 
recommended for health reasons. 

¶ Central heating options are not evaluated because their costs are too situation specific to 
estimate reliably.  Further, the benefit of such options generally relates more to non-price 
quality aspects (i.e. whole house heating, and controllability) rather than being the least-cost 
means of heating a property. 

2.2 Results 

Figure 11 and Figure 12 show the estimated lifetime heating costs for water and space heating, 
respectively, for different-sized heating loads based on average current prices to consumers.  The 
ΨŀǾŜǊŀƎŜΩ ƛǎ ƛǘŀƭƛŎƛǎŜŘ ōŜŎŀǳǎŜΣ ŀǎ ƛǎ ŘƛǎŎǳǎǎŜŘ ƭŀter, there is considerable variation in the costs faced 
by consumers in different situations. 

 

A brief comment on wood burners and heater installation costs 

The costs shown for space heating wood burners in this analysis are based on the average reported 
firewood price from research undertaken by Consumer NZ.15  However, as this Consumer research 
points out there is a significant range in firewood prices around New Zealand, with the cheapest 
prices being half this amount, and the most expensive being 75% greater than this amount.  Plus, 
Ƴŀƴȅ ǊǳǊŀƭ bŜǿ ½ŜŀƭŀƴŘŜǊǎ Ƴŀȅ ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ ΨŦǊŜŜΩ ǿƻƻŘ ŦǊƻƳ ōŜƛƴƎ ŀōƭŜ ǘƻ ŎƻƭƭŜŎǘ ƛǘ ǘƘŜƳǎŜƭǾŜǎΦ 

Further, unlike most electric and gas space heating options driven by thermostats, wood burners are 
relatively hard to control to deliver a constant desired room temperature.  This can materially affect 
their effective efficiency at heating a room to a desired temperature. 

Therefore, although a central figure is presented in this analysis, it is less able to be compared on an 
ΨŀǇǇƭŜǎ ǿƛǘƘ ŀǇǇƭŜǎΩ ōŀǎƛǎ ǿƛǘƘ ǘƘŜ ƻǘƘŜǊ ƘŜŀǘƛƴƎ ƻǇǘƛƻƴǎΦ 

For many New Zealanders wood burners can be one of the least-cost (and most enjoyable!) means 
of heating their homes ς particularly if they have a requirement to heat large living spaces.  
However, there is relatively little discussion on wood burners in this analysis given this inability to 
compare on a like-for-like basis with other heating options. 

                                                           
13 The red dash is in the lower half of the fixed cost portion of these bars because the model assumes that 
there will be multiple space heaters in a property.  If there were only one space heater and one water heater 
in a property, each of which used exactly the same amount of gas, then the red dash would be in the middle of 
the fixed cost portion of these bars. 
14 Night storage heaters used to be promoted in some parts of New Zealand, but this is no longer the case.  In 
ŀŘŘƛǘƛƻƴΣ 99/!Ωǎ ǘŜŎƘƴƛŎŀƭ ŀŘǾƛǎŜǊǎ ǎǳƎƎŜǎǘ ǘhat the heating benefits of night storage heaters for the evening 
(which is one of the main times when heating is required) are minimal due to the heat being lost during the 
day. 
15 https://www.consumer.org.nz/articles/firewood#price-survey-pine  

https://www.consumer.org.nz/articles/firewood#price-survey-pine
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A similar issue arises with regards to heater installation costs, particularly for heat pumps, flued gas 
heaters, and wood burners.  A central estimate has been used based on market research.  However, 
there can be very large variation based on the specifics on individual properties, with some 
properties incurring significantly greater installation costs thŀƴ ƻǘƘŜǊǎΦ  DŜƴŜǊŀƭƭȅ ŀ ΨŘƛŦŦƛŎǳƭǘΩ 
property for a heat pump will similarly be difficult for a flued gas heater so the relativities between 
these two may not change too much.  However, installation costs can change the relativities 
between other fuel options. 

 

Figure 11: Estimated lifetime water heating costs for different-sized heating loads based on 
average current prices to consumers 
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Figure 12: Estimated lifetime space heating costs for different-sized heating loads based on 
average current prices to consumers 

 

 



 

Consumer_Energy_Options_2016_v1.0 20 Saved: 22-Mar-16 

 

 

There are a number of initial key take-aways from the above results. 

1) The capital intensity of most heating options means that the right option can vary with a 
ŎƻƴǎǳƳŜǊΩǎ ǎƛǘǳŀǘƛƻƴΦ  DŜƴŜǊŀƭ ŎƻƴŎƭǳǎƛƻƴǎ ǿƘƛŎƘ Ŏŀƴ ōŜ ŘǊŀǿƴ ŀǊŜΥ 

a) For small space heating loads, it is almost invariably going to be the case that a simple 
resistance electric heater will be cheapest.  In such situations, the benefit of not spending 
high up-front capital costs more than out-weighs the much higher variable costs of 
operation. 

i) Part of the benefit of simple resistance electric heaters in these small heat-load 
situations is that it is possible to buy very small heaters (e.g. 1 kW), whereas most other 
heaters only go down to 3 to 3.5 kW in size (or 8.5 kW in the case of wood burners!). 

ii) Conversely, simple resistance electric heaters only go up to about 2.5 kW in size.  This 
means that for the medium and large space heating loads, they become increasingly less 
practicable as multiple heaters will be required in a living area with a medium to large 
heating requirement.  This compares with heat pumps, flued gas heaters or log burners 
where a single heater can meet both the medium and large heat load requirements. 

b) The high capital costs of solar water heating means that these options are invariably the 
most expensive from a lifetime perspective. 

c) If a consumer has an existing appliance (for which the up-front capital costs are sunk), it is 
generally most cost-effective to stick with that option even if it has higher running costs.  
This is because the heater installation and capital costs should not be considered for the 
existing heater, but would be incurred from switching to another option. 

2) Fixed fuel charges can have a very large impact on the economics of gas-fired appliances.  Thus, 
from a whole home heating requirement, gas can often be cheapest.  However, evaluating water 
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or space heaters on their own, and apportioning the fixed fuel charges entirely to that heater 
can result in the gas-fired heater appearing to be more expensive. 

This last point is a significant issue because, as set out in more detail in Appendix A, there is currently 
a large variation in the relative mix of fixed and variable charges that consumers around the country 
face for both electricity and gas.  As set out in Appendix A, this variation is due to: 

¶ the extent to which networks recover their costs from fixed versus variable charges;  

¶ the extent to which gas networks require customers to cover the costs of connecting to the gas 
network; and 

¶ the extent to which retailers recover their retail costs from fixed versus variable charges. 

To illustrate the impact of these variations, Figure 13 and Figure 14 below show how the economics 
of the fuel choice options vary with this variation in ǘƘŜ ΨǎǘǊǳŎǘǳǊŜΩ ƻŦ electricity and gas prices.16   

Figure 13: Impact of range of current electricity and gas pricing approaches on water heating 
economics17 

 

                                                           
16 For the purposes of this illustration heat-pump and solar water heating options are always excluded because 
they are generally uneconomic on a whole-of-life basis due to their very high capital costs outweighing the 
benefit of very low variable costs. 
17 ά9ƭŜŎ ŎǳǊΦ [ƻǿέ ǎƘƻǿǎ ǊŜǎǳƭǘǎ ǳǎƛƴƎ ǘƘŜ ƭƻǿŜǎǘ ŎǳǊǊŜƴǘ ƻōǎŜǊǾŜŘ ǾŀǊƛŀōƭŜ ǇǊƛŎŜ ŦƻǊ ŜƭŜŎǘǊƛŎƛǘȅ ŀǇǇƭȅƛƴƎ ǘƻ 
ǿŀǘŜǊ ƘŜŀǘƛƴƎΦ  ά9ƭŜŎ ŎǳǊΦ !ǾƎέ ǎƘƻǿǎ ǊŜǎǳƭǘǎ ǳǎƛƴƎ ǘƘŜ ŀǾŜǊŀƎŜ ŎǳǊǊŜƴǘ ƻōǎŜǊǾŜŘ ǾŀǊƛŀōƭŜ ǇǊƛŎŜ ŦƻǊ ŜƭŜŎǘǊƛŎƛǘȅ 
applying to water heating, and so on fƻǊ ά9ƭŜŎ ŎǳǊΦ IƛƎƘέ 
άDŀǎ ŎǳǊΦ [ƻǿέ ǳǎŜǎ ǘƘŜ mix of observed current gas network variable and fixed charges and retail variable and 
fixed ŎƘŀǊƎŜǎ ŀǇǇƭȅƛƴƎ ǘƻ ǿŀǘŜǊ ƘŜŀǘƛƴƎ ǿƘƛŎƘ ƎƛǾŜǎ ǘƘŜ ƭƻǿŜǎǘ ƻǾŜǊŀƭƭ Ŏƻǎǘ ƻŦ ƻǇŜǊŀǘƛƻƴΦ  !ƴŘ ǎƻ ƻƴ ŦƻǊ άDŀǎ 
ŎǳǊΦ IƛƎƘέ ŀƴŘ άDŀǎ ŎǳǊΦ !ǾƎέΦ 
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Figure 14: Impact of range of current electricity and gas pricing approaches on space heating 
economics 
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As can be seen, the variation can have a significant impact on which option is cheapest for the 
consumer.  In particular, differences in charges across networks may alter the cost ranking of gas 
versus electricity heating in some situations. 

However, as further set out in Appendix A, most of this variation is not due to a fundamental 
difference in the costs incurred by the different networks or retailers in serving consumers.  Rather it 
is due to: 

¶ differences in approach by networks as to how to recover their allowable revenues; 

¶ ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ ǊŜǘŀƛƭŜǊǎΩ ŀǇǇǊƻŀŎƘŜǎ ŦƻǊ ǊŜŎƻǾŜǊƛƴƎ ǘƘŜƛǊ ǊŜǘŀƛƭ Ŏƻǎǘ-to-serve and margin; 

¶ the requirements for electricity networks and retailers to offer low-fixed charge versions of 
tariffs; and  

¶ possible incentives on networks arising from the current form of the Commerce Commission 
price control. 

Where different charging approaches alter consumer choices but ŘƻƴΩǘ reflect differences in 
underlying costs, they could result in inefficient consumer choices.  i.e. a consumer choosing an 
option which may appear cheaper from their perspective, but is not cheapest from a whole-of-New 
Zealand perspective. 

This then begs the question of what is likely to be the lowest cost heating option from a whole-of-
New Zealand perspective? 

Appendix A sets out some analysis which addresses each of the cost components associated with 
electricity and gas supply (i.e. energy, CO2, network, and retail) and considers what is likely to be a 
better estimate of ǘƘŜ ΨǘǊǳŜΩ Ŏƻǎǘ ǘƻ bŜǿ ½ŜŀƭŀƴŘ for each of these components.  In doing so, it 
considers whether these costs are likely to be affected by the ΨǎƘŀǇŜΩ ƻŦ ŘŜƳŀƴŘ όƛΦŜΦ ǘƘŜ ǿƛǘƘƛƴ-day 
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and within-year profile of consumption), and thus whether there could be material differences in 
meeting a space heating demand profile versus a water heating demand profile.   

The key points of this analysis are as follows: 

¶ For the wholesale component, the analysis addresses the issue that currently consumers 
ƎŜƴŜǊŀƭƭȅ ŦŀŎŜ ŀ ΨŦƭŀǘΩ ǇǊƛŎŜ ǿƘƛŎƘ ŘƻŜǎƴΩǘ ǾŀǊȅ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ȅŜŀǊΣ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜ ǿƘƻƭŜǎŀƭŜ 
cost of electricity and gas can vary significantly on a seasonal and (in the case of electricity) 
within-day basis.   

Being charged this flat price means that loads which are very peaky (e.g. space heating) will 
typically face a lower price than ǘƘŜȅ ΨǎƘƻǳƭŘΩ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ ŘŜƳŀƴŘ ǇǊƻŦƛƭŜΦ   

The analysis estimates what a more cost-reflective price for space heating and water heating 
demand profiles should be.  

¶ This flat versus time-of-use issue is also addressed for the CO2 component of electricity prices in 
an analysis which considers what type of electricity generation will increase output in the long-
run in response to demand growing at different times of the day and year. 

In addition, the analysis considers the impact of future CO2 prices applying to all fuels potentially 
being higher than the relatively low prices that have been experienced over recent years. 

¶ For the network component of charges, the analysis considers the extent to which demand 
growth for heating purposes at times of system peak will result in increased network costs in the 
long-run.18 

- For electricity the analysis concludes that: 

 ̄ Demand growth for heating purposes (especially space heating) will likely give rise to 
increased network investment requirements, but there is likely to be considerable 
variation in the extent of this due to: 

Ö variation in the extent of surplus capacity across different networks; and 

Ö uncertainty in the extent to which there will be significant uptake in electric vehicles 
and whether this will give rise to pressure on peak demand. 

 ̄ There is considerable uncertainty as to what may be the $/kW/yr long-run marginal cost 
(LRMC) of network investment.  Some of this is likely to be inherent variation between 
different network situations, but a considerable amount of this uncertainty appears to be 
due to different approaches in how to calculate such costs.  Two different approaches are 
considered:  

Ö that done by Orion as part of deriving its consumer charges; and 

Ö the regulatory-prescribed method undertaken by Australian network companies as 
part of deriving their consumer charges. 

 ̄ The network cost implications of electric space heating are much greater than for water 
heating.  This is due to the fact that: 

Ö the timing of water heating demand across each day can be controlled, whereas space 
heating demand is less controllable; and 

                                                           
18 This is based on a framework which considers that the key driver of network costs in the long-run is not the 
volume of kWh transported, but the peak kW quantity needed to be transported, and thus the capacity of the 
network required to be built to accommodate such peak demand. 
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Ö the demand profile of space heating is much more heavily weighted towards peak 
periods than for water heating. 

- For gas the analysis concludes that: 

 ̄ Increased space or water heating demand is unlikely to give rise to a material need for 
investment.  This is because of the significant surplus capacity on the gas networks and no 
ǇǊƻǎǇŜŎǘ ƻŦ ŀƴ ŜǉǳƛǾŀƭŜƴǘ ΨƎŀƳŜ ŎƘŀƴƎƛƴƎΩ ǘŜŎƘƴƻƭƻƎȅ ǎǳŎƘ ŀǎ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜǎ ǘƻ ŎƘŀƴƎŜ 
this. 

 ̄ In the absence of a need to signal the network investment implications of increased gas 
demand in consumer prices, gas networks have some discretion about the structure of 
their charges (noting that the total revenue amount is subject to a capping mechanism 
under the Commerce Act).  Some gas networks have chosen to rely mainly on fixed 
charges, rather than throughput-related charges.  Their annual revenues are less affected 
by short-term demand changes such as weather-induced effects, but the presence of 
higher fixed charges may hinder retention and growth of gas customers. Conversely, some 
other gas networks have chosen to offer tariffs with lower fixed charges and higher 
throughput related charges, in part to strengthen longer term demand.  The choice of 
charging approaches may be influenced in part by the short-term incentives network 
companies face from current form of the economic regulation under Part 4 of the 
Commerce Act. 

¶ For the retail component of charges the analysis finds: 

- There has been a significant increase in the retail cost-to-serve and cost-to-acquire over the 
past five to ten years. 

- Retail costs do not vary with the kWh consumed by a customer, and therefore probably most 
appropriately recovered via a fixed charge. 

- Both the above facts mean that retail costs are likely to have a detrimental impact on the 
relative economics of gas versus electricity heating options (given that for electricity, fixed 
costs are not included in such an evaluation).  Partially offsetting this, significant dual-fuel 
efficiencies can be achieved from a retailer supplying both electricity and gas to a property. 

Figure 15 and Figure 16 below show the results of the analysis in terms of comparing the current 
average electricity and gas price faced by consumers, with a High to Low range of possible future 
cost-reflective / least-distortionary prices for water and space heating, respectively. 

This comparison is done for the same appliances and heat loads as for Figure 13 and Figure 14 
previously, plus also includes the main other heating options (but only for the Medium projection of 
possible future prices). 
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Figure 15: Lifetime water heating costs when assessed against a likely range of cost-reflective 
electricity and gas prices 
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Figure 16: Lifetime space heating costs when assessed against a likely range of cost-reflective 
electricity and gas prices 
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The key conclusions from the above graphs, and the analysis in Appendix A, are: 
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¶ For water heating, it appears that a move to more cost-reflective pricing will, on average, likely 
improve the economics of electric options more than gas options.  However, gas water heating is 
likely to still be cost-competitive for a consumer.  (Plus, as set out in Appendix C below, instant 
gas water heating has significant non-price benefits (e.g. never running out) compared to 
cylinder-based options). 

Further, from an economic whole-of-New-Zealand perspective, the sunk nature of gas network 
costs means that gas-fired water heating options are likely to be least-cost in most situations.  
This is because the network costs (the light and dark green bars in the graphs) relating to gas 
options should not be included. 

However, as detailed in Appendix A, this creates a challenge for gas network companies as to 
how best to structure their gas prices to residential and commercial and industrial customers in 
a way which maximises the relative competitiveness of gas across all these customer segments.  
As also detailed in Appendix A, this also presents a challenge to ensure that the price control 
regulations appropriately incentivise these companies to achieve such outcomes. 

¶ For space heating, on average it appears that electric space heating will face an increase in 
consumer costs from a move to more cost-reflective pricing ς particularly if peak electricity 
ƴŜǘǿƻǊƪ Ŏƻǎǘǎ ŀǊŜ ƎŜƴǳƛƴŜƭȅ ŀǘ ǘƘŜ ΨIƛƎƘΩ ŜƴŘ ƻŦ ǘƘŜ ǊŀƴƎŜ όǊŜŦƭŜŎǘƛƴƎ Ŏƻǎǘǎ ŀƴŘ [wa/-calculating 
approaches undertaken in Australia).  Conversely, gas-fired space heating consumers are 
expected to face a decrease in prices from a move to more cost-reflective tariffs.  This will 
improve the economics of gasςfired options for consumers, making them cheaper than 
electricity options in many cases ς although for small heat loads resistance electric heaters are 
still likely to be least cost. 

As with water heating, from a whole-of-New Zealand perspective the economics of gas-fired 
space heating look even more compelling due to the sunk nature of gas network costs.  The 
exception to this is the situation of small heating loads where even after discounting gas 
network costs, simple resistance electric heaters appear to be the cheapest option. 

¶ The extent of retail fixed costs will have a material bearing on gas economics for both space and 
water heating.  Should retail fixed costs continue to rise they will have a negative impact on gas 
in the long-run, and vice versa if they were to fall back again. 

This appears to suggest that the extent of retail competition in both the gas and electricity 
markets could have an impact in the long run on the fuel choices made by consumers.  If 
competition drives retailer innovation and reduces the ability of high cost-to-serve retailers to 
pass such costs onto consumers, this should benefit gas in the long run.   

2.3 Summary 

The analysis reveals that the right heating choice for a mass-market energy consumer can vary 
significantly according to their situation.  In particular: 

¶ The right choice for customers with relatively small heating requirements are likely to be 
different to those with larger heating requirements due to the significant up-front capital costs 
associated with some heating options; and 

¶ Consumers with an existing functional heater (whether gas, electric or solid fuel) would in most 
cases be best to stick with that heater, even if its on-going running costs are materially higher 
than alternatives.  This is because such alternatives would result in the consumer incurring 
significant up-front capital costs which will generally outweigh the benefit of lower running 
costs. 
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In general, these drivers of the right choice for a consumer also reflect the underlying economic cost 
to New Zealand of the different options ς there is a just as much a cost to New Zealand in replacing 
existing capital with new capital, even if the on-going operating costs are lower. 

However, in some cases the least-cost choice for a consumer doesƴΩǘ reflect the least cost choice to 
New Zealand.  In particular, differences in the way that electricity and gas fixed costs are recovered 
can result in consumers being encouraged to choose options ǿƘƛŎƘ ŘƻƴΩǘ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ƭŜŀǎǘ-cost 
outcome for New Zealand. 

For example, in one location, the structure of charges may encourage consumers to choose gas-fired 
space and/or water heating, whereas a different charging structure adopted at another location may 
encourage uptake of electricity options ς even though the underlying resource costs to New Zealand 
from additional electricity or gas heating may be identical at the two locations. 

The current large variation in prices charged to consumers for supplying electricity and gas to meet 
ǎǇŀŎŜ ƻǊ ǿŀǘŜǊ ƘŜŀǘƛƴƎ ƭƻŀŘǎ ŘƻƴΩǘ appear to directly reflect variations in the underlying economic 
cost to New Zealand of such supply.  Rather such variation is due to factors such as: 

¶ IƛǎǘƻǊƛŎŀƭ ŎƻƴǎǘǊŀƛƴǘǎ ƛƳǇƻǎŜŘ ōȅ ƻƭŘ ΨŘǳƳōΩ ƳŜǘŜǊƛƴƎ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎΣ ŀƴŘ 
limited billing IT capabilities;  

¶ The way that policy requirements such as the low-fixed charge regulations, and rural-urban 
pricing constraints have been implemented; 

¶ Variations in the approaches taken by network companies for apportioning allowable regulated 
revenues between different classes of customer; 

¶ Variations between networks with ǊŜƎŀǊŘǎ ǘƻ ƳƻǊŜ ΨŦǳƴŘŀƳŜƴǘŀƭΩ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ǘƘŜ ǇǊƻǇƻǊǘƛƻƴ 
of residential customers, or the underlying cost of the network (e.g. due to rural / urban factors); 

¶ Possible incentives on network companies arising from economic regulation under the Part 4 
regime which may result in network companies favouring particular pricing approaches; and 

¶ Variations in approach between retailers as to recovery of retail service costs. 

None of these drivers of pricing approaches will inherently result in prices to consumers reflecting 
the underlying costs to New Zealand for meeting additional space or water heating demand from 
electricity or gas. 

Lƴ ǘƘƛǎ ǊŜǎǇŜŎǘΣ ǘƘƛǎ ǎǘǳŘȅ Ƙŀǎ ǎƻǳƎƘǘ ǘƻ ŜǎǘŀōƭƛǎƘ ǿƘŀǘ ƛǎ ǘƘŜ ƭƛƪŜƭȅ ΨǘǊǳŜΩ Ŏƻǎǘ ǘƻ bŜǿ ½ŜŀƭŀƴŘ ŦǊƻƳ 
additional electricity or gas demand to meet space or water heating growth, and what prices to 
consumers may be if they were re-structured in order to reflect these underlying costs.  The key 
conclusions from this analysis are: 

¶ For water heating, it appears that a move to more cost-reflective pricing will, on average, likely 
improve the economics of electric options more than gas options.  However, instant gas water 
heating is likely to still be cost-competitive for a consumer with a need to install a new water 
heater.  Plus instanǘ Ǝŀǎ ǿŀǘŜǊ ƘŜŀǘƛƴƎ Ƙŀǎ ƳŀǘŜǊƛŀƭ ΨǉǳŀƭƛǘȅΩ ōŜƴŜŦƛǘǎ όŜΦƎΦ ƴŜǾŜǊ ǊǳƴƴƛƴƎ ƻǳǘύ 
compared to cylinder-based options, which are likely to continue to be of significant value to 
many consumers; 

Further, from an economic whole-of-New-Zealand perspective, the sunk nature of gas network 
costs means that gas-fired water heating options are likely to be least-cost in most situations.  
Thus, the prices which consumers will see for recovery of existing gas network assets should not 
be included when evaluating the costs of gas demand from a whole-of-New-Zealand 
perspective. 

However, this creates a challenge for gas network companies as to how best to structure their 
gas prices to residential and commercial and industrial customers in a way which maximises the 
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relative competitiveness of gas across all these customer segments.  This also presents a 
challenge to ensure that the price control regulations appropriately incentivise these companies 
to achieve such outcomes, as it is potentially the case that current settings are not achieving 
this. 

¶ For space heating, on average it appears that electric space heating will face an increase in 
consumer costs from a move to more cost-reflective pricing. 

Conversely, gas-fired space heating consumers are expected to face a decrease in prices from a 
move to more cost-reflective tariffs.  This will improve the economics of gasςfired options for 
consumers, making them cheaper than electricity options in many cases ς although for small 
heat loads, resistance electric heaters are still likely to be least cost. 

As with water heating, from a whole-of-New Zealand perspective the economics of gas-fired 
space heating look even more compelling due to the sunk nature of gas network costs.  The 
exception to this is the situation of small residential heating loads where, even after adjusting 
incremental gas network costs to the true value, simple resistance electric heaters appear to be 
the cheapest option. 

¶ The extent of annual fixed costs for retail service will have a material bearing on gas economics 
for both space and water heating.  Should these costs continue to rise they will have a negative 
impact on gas in the long-run, and vice versa if they were to fall back again. 

This appears to suggest that the extent of retail competition in both the gas and electricity 
markets could have an impact in the long run on the fuel choices made by consumers.  If 
competition drives retailer innovation and reduces the ability of high cost-to-serve retailers to 
pass such costs onto consumers, this should benefit gas in the long run.   

In summary, for consumers needing to install a new heating appliance19, gas is likely to continue to 
be the least-cost option for New Zealand for mass-market water heating and also, in many cases, for 
space heating.   

However, in some cases, the distortions caused by current electricity and gas pricing arrangements 
mean that the price signal that consumers face will result in them choosing a different option to that 
which results in the lowest cost option for New Zealand. 

The challenge is making the necessary changes to electricity and gas pricing arrangements such that 
consumers see a price signal that will better ensure that they make choices which are least-cost for 
them and New Zealand. 

To move to more cost-reflective pricing, there may need to be changes to aspects of the current 
economic regulation of network companies.  This is because the incentives which network 
companies face under the current price control regime may be resulting in pricing approaches which 
result in outcomes which are less efficient for New Zealand in the long-term. 

Given the relatively long lifetime of heating assets, it is likely to be important to move to these more 
cost-reflective pricing structures sooner, rather than later. 

Lastly, the analysis reveals thŀǘ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ǊŜǘŀƛƭ ŎƻƳǇŜǘƛǘƛƻƴ ŎƻǳƭŘ ƘŀǾŜ ŀ ōŜŀǊƛƴƎ ƻƴ ŎƻƴǎǳƳŜǊǎΩ 
long-term energy choices.  This is due to the effect that fixed charges to recover retail service costs 
have on the relative competitiveness of gas versus electricity options.  Thus, fostering retail 
competition to try and help bring retail service costs back down is not only going to be good for 
ŎǳǎǘƻƳŜǊǎ ƛƴ ƎŜƴŜǊŀƭΣ ōǳǘ ƛǘ ǿƛƭƭ ƘŜƭǇ ƎŀǎΩǎ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ ŀƴŘ ŎƻǳƭŘ ŦŀŎƛƭƛǘŀǘŜ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘ ŦǳŜƭ 
choices for New Zealand as a whole. 

                                                           
19 Generally, for space and water heating, if a consumer has an existing workable heater, it is likely to be least-
cost to continue with that heater, even if it has higher running costs. 
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3 Industrial process heat 

Appendix E sets out analysis which establishes that the principal industrial process heat requirement 
that consumes significant quantities of fuel and has real fuel choice options, is intermediate-
temperature process heat raised by boilers.  The analysis in Appendix E finds that: 

¶ low-temperature process heat accounts for relatively little fuel consumption; and 

¶ the economics of high-temperature process heat are generally dominated by process-specific 
considerations, meaning fuel choices are limited. 

Appendix E also establishes that electricity is not a practicable option for producing steam at such 
relatively high temperatures (i.e. 100°C to 300°C). 

Accordingly, the main alternatives to gas for intermediate-temperature combustion boilers are: 

¶ solid fuel options (coal or biomass); and 

¶ liquid fuel options (diesel, LPG, or fuel oil)20. 

The framework for considering the relative economics of the different options is fundamentally the 
same as for considering the options for mass-market space & water heating.  i.e. the analysis seeks 
to establish the lifetime cost per useful kWh of heat provided, taking into account the capital and 
non-fuel operating costs of the boilers, as well as the fuel and CO2 costs of the different fuels. 

As with space & water heating, the size of the heat load can have a significant impact on the relative 
economics of the different options.  This is not just because of the different capital costs of the 
options, but also because the $/kWh costs of the fuel can vary significantly with different levels of 
consumption.  This is particularly the case for gas, where the $/kWh network charges for a very large 
transmission-connected boiler can be orders of magnitude less than for a small distribution-
connected boiler. 

Accordingly, the analysis considers the relative economics of the different fuel options for the 
following four types of industrial user (whose estimated share of total New Zealand process heat 
load is indicated in the square brackets)21: 

¶ very-large gas transmission-connected industrial users [45%]; 

¶ large gas distribution-connected industrial users [38%]; 

¶ medium gas distribution-connected industrial users [12%]; and 

¶ small gas distribution-connected industrial users [5%]. 

Appendix D sets out some of the detailed assumptions behind the analysis with the final results 
presented in Figure 17 to Figure 20 below.   

For each industrial user situation, two sets of graphs are presented: 

1) based on current fuel and CO2 prices; and 
2) based on expected central projections of fuel and CO2 prices. 

CƻǊ ŜŀŎƘ ƎǊŀǇƘΣ ǘƘŜ Ŏƻǎǘǎ ŀǊŜ ǎƘƻǿƴ ŦƻǊ ŀƴ ƛƴŘǳǎǘǊƛŀƭ ǳǎŜǊ ǿƛǘƘ ŀƴ ά9ȄƛǎǘƛƴƎέ ǿƻǊƪŀōƭŜ ōƻƛƭŜǊ ƻŦ ŀ 
ǇŀǊǘƛŎǳƭŀǊ ǘȅǇŜΣ ŀƴŘ ŀƭǎƻ ǘƘŜ Ŏƻǎǘǎ ǘƘŀǘ ǿƻǳƭŘ ōŜ ƛƴŎǳǊǊŜŘ ƛŦ ŀ ǳǎŜǊ ǿŜǊŜ ǘƻ ƛƴǎǘŀƭƭ ŀ άbŜǿέ ōƻƛƭŜǊ ƻŦ ŀ 
particular type. 

                                                           
20 Black liquor is also a liquid fuel, but as it is a by-product of wood processing, it is only available for such 
users, and thus not considered further in this discussion of the general economics of such options. 
21 {ƻǳǊŎŜΥ /ƻƴŎŜǇǘ ŀƴŀƭȅǎƛǎ ǳǎƛƴƎ 99/!Ωǎ ΨIŜŀǘ Ǉƭŀƴǘ ŘŀǘŀōŀǎŜΩ 
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As can be seen, in situations where a user has an existing boiler there is no recovery of boiler capital 
Ŏƻǎǘǎ όΨŎŀǇŜȄΩύ ōŜŎŀǳǎŜ ǘƘƛǎ ƛǎ ŀ ǎǳƴƪ ŎƻǎǘΣ ǿƘŜǊŜŀǎ ǎǳŎƘ Ŏƻǎǘǎ ǿƻǳƭŘ ōŜ ƛƴŎǳǊǊŜŘ ŦǊƻƳ ƛƴǎǘŀƭƭƛƴƎ ŀ 
new boiler. Conversely, an existing boiler is assumed to have higher non-ŦǳŜƭ ƻǇŜǊŀǘƛƴƎ Ŏƻǎǘǎ όΨƻǇŜȄΩύ 
and worse fuel efficiencies (leading to higher fuel & CO2 costs). 

The only liquid-fuelled option shown is diesel.  This is because the cost of the other two liquid 
options (LPG and fuel oil) are broadly similar ς at least in the context of comparison with the other  
main fuel options ς with the prices of all three liquid fuels fundamentally driven over the long term  
by the international price of oil.
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Figure 17: Intermediate process heat boiler economics for very large gas transmission-connected industrial users 

Current prices 

 

Central future prices 

 

 



 

Consumer_Energy_Options_2016_v1.0 37 Saved: 22-Mar-16 

 

Figure 18: Intermediate process heat boiler economics for large gas distribution-connected industrial users 

 Current prices 

 

Central future prices 
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Figure 19: Intermediate process heat boiler economics for medium gas distribution-connected industrial users 

Current prices 

 

Central future prices 

 

 

 








































































