
ELECTRICITY GENERATION
Achieving New Zealand’s Objectives
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EXECUTIVE SUMMARY

New Zealand is in the unusual position of having a 
market system, and an electricity generation system 
that is particularly vulnerable to variations in climate 
and weather. The direction of generation investment 
has been left to the economic and pricing signals of the 
wholesale electricity market. Nevertheless successive 
governments have set in place objectives for energy 
efficiency, renewable electricity generation, greenhouse 
gas emissions, and security of supply and prices.

This report reviews existing government policies and 
the market governance framework. It also postulates 
the generation mix that is likely to be in place in 2015 
and 2025 as a result of the generation companies 
responding to market signals and incentives. It then 
assesses whether objectives for a secure, cost effective 
and environmentally responsible supply of electricity 
will be achieved. The report also considers whether 
these objectives are appropriate and whether there are 
alternative interventions that could better achieve the 
most important of these.

Energy efficiency, conservation programmes and demand 
side management are areas in which New Zealand’s 
performance has been poor. This is in spite of the return 
on capital being much better from these measures than 
from new investment in generation. 

It is probable New Zealand will fall well short of the 
government’s objective of generating 90 per cent of 
electricity from renewables by 2025. The Institution of 
Professional Engineers of New Zealand (IPENZ) considers 
that this target is not, and never was a practical target. 
Nevertheless New Zealand will continue to perform well in 
generating electricity from renewables, compared to other 
countries. 

Consequently, New Zealand performs well in the area of 
emissions from electricity generation. However, IPENZ 
predicts that carbon based emissions will rise from 
current levels because of the need to provide sufficient 
generation capacity that is not climate or weather 
dependent.

New Zealand’s electricity prices compare well with other 
countries, and wholesale contract prices have largely 
tracked the long run marginal cost of thermal generation, 
without any clear evidence of the sustained exercise of 
market power.

IPENZ questions the merits of transferring Tekapo A 
and B from Meridian Energy to Genesis Energy. The 
Waitaki system was designed as an integrated system. 
The transfer could result in less efficient water use and 
the management system may decrease operational 
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resilience. IPENZ considers the risks associated with this 
transfer outweigh the potential South Island retail market 
improvements, and that the asset swap could well prove 
counterproductive.

Of concern is that New Zealand has experienced 
generation related shortages in four of the last ten 
years. The security of supply situation is serious and will 
remain so until a substantial amount of new peaking 
generation is in service to cover dry winters and high 
demand periods. Transmission grid bottlenecks worsen 
the situation. Upgrading the high voltage direct current 
connector in 2012 will help to relieve immediate 
pressure. 

A significant emerging security of supply concern is the 
need to provide backup for intermittent wind generation. 

Solely relying on a market to manage such a vulnerable 
system and deliver a sufficiently secure level supply 
places our electricity supply at considerable risk. It 
remains to be seen whether the late 2009 improvements 
to the wholesale electricity market will provide sufficient 
revenue to incentivise the major investment in thermal 
peaking plant. Addressing security of supply issues is 
likely to increase wholesale prices.

The government must set in place long term signals and 
IPENZ recommends that the government:

• continues and strengthens the financially beneficial 
energy efficiency and conservation initiatives that are 
underway

• increases public awareness of energy efficiency, 
and demand side responses to reduce demand for 
electricity

• re-establishes a clear energy efficiency target to 
enable the energy efficiency programmes’ overall 
performance to be measured

• encourages the further development of demand side 
management initiatives including time-of-use tariffs, 
smart meters, smart appliances and wider use of load 
control/interruptible supplies

• reviews the proposed transfer of Tekapo A and B from 
Meridian Energy to Genesis Energy

• removes its objective for 90 per cent of electricity to 
be generated from renewables

• recognises that progress towards the objective to 
reduce emissions from electricity generation will 
depend on the success or otherwise of the emissions 
trading scheme

• stabilises the wholesale electricity market 
mechanisms and creates the potential for generators 
to receive the necessary revenue so they are 
sufficiently incentivised to invest in backup/peaking 
generation plant.
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Governments have been seeking a cost competitive, 
cost effective and environmentally responsible supply of 
electricity. How has New Zealand performed to date and 
how are we likely to perform in the future?

Electricity is vital to the functioning of New Zealand’s 
society and economy and is an industry in which the 
engineering profession has been actively involved 
since its inception. The sector has been considerably 
restructured in the last 20 years and has received 
ongoing interest from various governments over this time.

In April 2009 the new National-led government 
announced a Ministerial Review of the electricity sector. 
This Review was to assess the performance to date 
of the electricity market, institutions and governance 
arrangements in achieving security of supply, and efficient 
and fair prices1. 

It is within this context that IPENZ has decided to 
undertake an evaluative project on New Zealand’s 
electricity generation sector. The purpose of the project 
is to review the existing government policies and market 
governance framework to determine whether these are 
adequate for achieving the government’s objectives for 
electricity generation. 

The scope of this IPENZ project is wider than the 2009 
Ministerial Review which considers the issues of security 
of supply and pricing. This project also considers progress 
towards achieving the government objectives on energy 
efficiency, renewables and emission targets. It is IPENZ’s 
view that this wider assessment will make a valuable 
contribution to the policy debate.

Policies and regulations that impact electricity 
transmission and distribution investment were placed 
outside the scope of this project.

The New Zealand model for the provision of generation 
is a market based model. There has been very little 
direct intervention by the government in investment 
decision-making on the form or timing of investment 
in electricity generation. The exceptions have been 
the Whirinaki standby generation plant, the forward 
purchase of sufficient coal in 2003, the underwriting of 
gas supply agreements for e3p, and the recently lifted 
moratorium on thermal generation. The ETS (emissions 
trading scheme) will give broad signals on the merits of 
alternative investments, but investment decisions will still 
be made by generators.

Government regulation of the generation industry 
is overseen by the Electricity Commission and the 
Commerce Commission. Their respective regulatory roles 
for electricity generation are currently as follows:

Electricity Commission

• renewable and distributed generation – promoting 
and reducing barriers to investment

• security of supply – provision of information, 
specifying supply objectives, publishing hydro storage 
guidelines, and contracting for reserve energy

• operation and improvements to wholesale electricity 
markets

Commerce Commission

• promoting effective competition in electricity 
generation and applying general competition law.

The additional wider intervention environment that 
impacts on energy generation includes the Resource 
Management Act 1991 and the Emissions Trading 
Scheme.

INTRODUCTION
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The government’s public policy objectives for the 
electricity sector are stated in the New Zealand Energy 
Strategy and the Government Policy Statement on 
Electricity Governance.

This raises three fundamental questions:

• Are the objectives set by the government appropriate?
• Given the currently limited interventions, and the 

market model, will the government be able to achieve 
these objectives? 

• Are there alternative or additional interventions by 
the government that could better achieve these 
objectives?

IPENZ’s approach for this project was to review past 
New Zealand experience and to consider the suitability 
of international regulatory and intervention frameworks 
for New Zealand. An evaluation was then undertaken 
based on defined assumptions to consider the generation 
mix that is likely to be in place in 2015 and 2025, and 
whether this will result in achieving the government’s 
objectives. Alternative arrangements were then evaluated 
to consider if there may be better ways to achieve those 
objectives.

The following interpretations have been used in 
developing this report:

Security of Supply

Security of supply refers to the ability to maintain the 
supply of electricity. There are two main aspects of 
security of supply, as explained briefly below.

Supply capacity refers to the ability to build and utilise i.e. 
have sufficient energy resources for sufficient plant ahead 
of annual demand. Supply capacity does not take any 
account of the pattern of supply i.e. peaks and troughs.

Peak adequacy describes the extent to which there is 
sufficient power capacity (megawatts) to meet peak 
requirements. Peak adequacy takes into account defined 
“worst case” situations of system outages, dry years, 
and intermittent supply (wind). These “worst cases” are 
designed to be relatively unlikely, but there is still a small 
chance they will occur.

Renewables

In this report the term “renewables” is used widely 
to represent electricity generation from renewable 
resources. Renewable sources of electricity include 
geothermal, hydro, marine, solar, wave and wind energy.

Electricity prices

Electricity prices are assumed to be bundled – that is the 
price includes charges for transmission and distribution, 
the wholesale energy cost, metering cost and retail 
operating costs.

Statement of Opportunities (SOO)

The Statement of Opportunities (SOO) is a document 
prepared by the Electricity Commission to identify 
potential opportunities for efficiently managing the 
electricity grid. The latest SOO was published in 2008 and 
is referred to in a number of places in this report.
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PERFORMANCE TO DATE
Regular reviews of New Zealand’s electricity industry have led to an evolving policy 
environment. Despite this, recent governments have settled on some common key 
objectives for electricity generation.
This section outlines these objectives’ evolution and considers and assesses the past 
performance in achieving each of these objectives. 2

Following on from major structural reforms of the 1980s 
and early 1990s, the Officials’ Committee on Energy 
Policy was established in June 1992. Its objective was to 
co-ordinate energy policy for the government, replacing 
previous inter-department committee arrangements on 
energy policy issues. At that time the key objective for 
energy was to:

“Ensure that energy services continue to be available 
at the lowest cost to the economy consistent with 
sustainable development.”

This objective was confirmed by the Wholesale Electricity 
Market Development Group (WEMDG) when it was 
established in 1993. In June 1993 the Government also 
announced an additional policy for renewable energy:

“To facilitate the development of cost effective renewable 
energy consistent with the Government Policy Framework.”

In December 2000, following the Inquiry into the Electricity 
Industry, the 2000 Government Policy Statement was 
issued setting out the guiding principles for the electricity 
industry as:

“The Government’s overall objective is to ensure that 
electricity is delivered in an efficient, fair, reliable and 
environmentally sustainable manner to all classes of 
consumer. Industry arrangements should promote the 
satisfaction of consumers’ electricity requirements 
which is at least cost to the economy as a whole and is 
consistent with sustainable development.”

Consistent with this objective, the government sought the 
following outcomes:

• “Energy and other resources are used most efficiently 
and in particular hydro spill is minimised.

• Risks relating to security of supply and the risks of dry 
years are properly and efficiently managed.

• The full costs of producing (and transporting) each 
additional unit of electricity are signalled so that 

investors and consumers can make decisions consistent 
with obtaining the most value from electricity.

• Delivered electricity costs and prices are subject to 
downward pressure.

• Greenhouse gas emissions are minimised.”

While the previous objectives relating to “cost to the 
economy” were refined as “production costs signalled to 
investors and users” and “downward pressure on prices”, 
this was the first time that objectives were stated for 
“reliability of supply” and for “greenhouse gas emissions”. 
The policy on renewable energy remained.

The Electricity Commission was established in 2003, and 
the next significant policy announcements were made 
when the New Zealand Energy Strategy (NZES)2 was 
issued in October 2007. This set out a vision for energy 
services as follows:

• “Utilising markets and focussed regulation to securely 
deliver energy services at competitive prices.

• Reducing greenhouse emissions.
• Maximising the contribution of cost-effective energy 

efficiency and conservation of energy.
• Maximising the contribution of cost effective 

renewable energy resources while safeguarding 
our environment.

• Promoting early adoption of environmentally 
sustainable energy technologies.”

The NZES included one measurable target for electricity:

• “Renewable electricity generation of 90 per cent by 
2025 (based on delivered electricity in an average 
hydrological year).”

In essence, although the way in which they are expressed 
has changed, there are five enduring objectives. These are:

• promoting energy efficiency
• increasing renewable electricity generation
• reducing greenhouse gas emissions
• ensuring security of supply
• maintaining downward pressure on prices. 

2.1 The Evolving Objectives
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2.2 Progress on the Objectives

2.2.1 The Energy Efficiency Objective

Government initiatives to improve energy efficiency have 
been applied across a number of sectors; electricity is 
only one of the sectors.

It is important to note that improving the efficiency of 
energy use is not the same as reducing the consumption 
of energy. Consumption may increase if greater efficiency 
prompts more use (more end benefit) or new uses of 
electricity. A particularly important example of the latter 
is the increased use of heat pumps. The references to 
savings below exclude such end use effects.

In February 2000 the Office of the Parliamentary 
Commissioner for the Environment (PCE) reviewed 
progress on energy efficiency initiatives3. The review 
concluded there was a lack of targets, and because the 
Energy Efficiency and Conservation Authority’s (EECA) 
funding had been reduced, its ability to monitor energy 
efficiency was limited.

The PCE also makes annual assessments of the 
Electricity Commission’s environmental performance. 
In its report for 2004/054 the PCE commended the 
Commission for undertaking a number of electricity 
efficiency pilots and an electricity potential study. 
However, the PCE was concerned about the slow uptake 
of smart metering technology and the apparent lack of 
incentives for market participants to implement it. 

In the 2006/07 report5 the PCE noted that Electricity 
Commission had undertaken research on electricity 
efficiency, implemented pilots on electricity efficiency, 
and refined and expanded their energy efficiency 
programmes.

The 2006/07 report recommended that the lines 
companies work jointly with the Electricity Commission 
in the testing of sheddable load from load control 
arrangements, such as ripple control, and from newly 
installed advanced meters.

In 2008 the Electricity Commission produced a guide 
outlining their energy efficiency initiatives6. Their 
approach has been to identify the sectors, technologies 
and practices where potential exists, examining and 
understanding the barriers to investment, and developing 
cost effective electricity efficiency programmes. 

Recent studies including the Kema Potentials Study7 have 
found that across all sectors on average, the benefits of 
energy efficiency exceed the costs of intervention by three 
to four times. For all sectors, lighting has been identified 
as the area where a change in technology has the highest 
value. For the commercial and industrial sectors areas with 
potential include refrigeration, office equipment, heating, 
HVAC systems, building management systems, motor 
systems and compressed air systems. Sector specific 
research has been initiated in a number of these areas.

The Electricity Commission believe that to December 
2008 its programmes had realised 430 GWh of savings 
per annum – equivalent to the usage of 52,000 homes. 

Overall, the Electricity Commission’s energy efficiency 
programmes are well underway and are working towards 
an energy efficiency target of 837 GWh per annum by 20128.
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It is of concern that there do not appear to be any 
overarching energy efficiency targets. The 2001 National 
Energy Efficiency and Conservation Strategy did have 
an energy efficiency target (20 per cent improvement 
in economy wide energy efficiency by 2012), but this 
appears to have been discarded. IPENZ considers a 
clear energy efficiency target should be re-established 
to enable energy efficiency programmes’ overall 
performance to be measured. This would include cost 
effectiveness and energy savings.

2.2.2 The Renewable Electricity 
 Generation Objective 

The 2000 report of the PCE reviewed progress on 
renewable energy initiatives. The review concluded there 
had been limited progress in the uptake of renewable 
energy technologies and the key barriers were:

• the then current over-capacity of generation, lack of 
quotas, the absence of green energy schemes, no 
premium prices for green energy, and no investment 
incentives

• the non-pricing of environmental costs e.g. 
greenhouse gas emissions

• the apparently cheap non-renewable sources of 
energy in New Zealand.

The PCE’s 2004/05 report noted four wind energy 
projects had obtained resource consents, and a further 
five were seeking resource consents. The rate of wind 
generation development was significant but was coming 
off a small base.

The PCE’s 2006/07 report noted rule changes had 
been made to the Electricity Governance Rules 2003. 

These allow easier integration of wind energy into the 
national grid. Further, an assessment of market issues 
was underway affecting renewable generation. In relation 
to the grid, the Electricity Commission concluded that 
the Transmission Pricing Methodology (the method by 
which Transpower recovers costs) did not present an 
undue barrier to renewables. However the Parliamentary 
Commissioner pointed out this would not hold true if 
the electricity sector faced the full environmental costs 
of supply side options, which it currently did not. It was 
noted that the Emissions Trading Scheme would be a step 
in that direction.

In addition, in 2004 the Resource Management Act 1991 
was amended to ensure the benefits of renewable energy 
resources were considered in consenting processes. 
Amendments in 2005 enabled the Minister for the 
Environment to make submissions on behalf of the Crown 
on nationally significant projects.

As noted, the NZES established the target of 90 per cent 
of electricity to be generated from renewable resources 
by 2025 (based on an average hydrological year). The 
NZES indicated market and regulatory changes would 
be required to assist investment in renewable projects. 
This includes ensuring there is a transmission grid to 
support renewables, the potential detrimental impacts of 
intermittent forms of renewable generation on security 
of supply is minimised, and there be investment in 
encouraging demand side management, energy efficiency 
and emerging technologies.

Figure 1 shows actual achievement in the percentage of 
electricity generated from renewable resources9.

Figure 1 – Proportion of electricity generated from renewable resources
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In recent years there has been a considerable increase 
in the number of renewable projects.The April 2009 
Generation Update10 showed there were a total of three 
completed wind energy projects, one under construction, 
ten with resource consents, and six with consents under 
appeal. The total renewable percentage in gigawatt hours 
(GWh) is 67 per cent at the time of writing of this report, 
and was 65 per cent in 2005 (NZES).

The reasons for the recent increase in renewable 
projects include:

• doubling of wholesale prices over the period 2000 to 
2006, which made a number of previously marginal 
projects, including renewable projects, viable

• the end of relatively cheap Maui gas which has made 
other projects viable

• anticipation of the costs of New Zealand’s Kyoto 
Protocol commitments, and the likelihood that these 
would be passed to emitters in the energy sector. 

2.2.3 The Greenhouse Gas Emissions Objective

For the electricity sector, greenhouse gas emissions 
mainly comprise carbon dioxide from the combustion of 
fossil fuels.

The amount of greenhouse gas emissions from electricity 
generation per unit of electricity produced depends 
on the type of fuel and the thermal efficiency of the 
particular generation technology.

Electricity demand varies throughout the day and 
throughout the year. Electricity supply from hydro stations 
is largely a function of the weather, attenuated by storage 
lakes. The requirements for thermal electricity supply in a 
dry hydro year can be almost double that of a wet year11, 
hence the amount of emissions can be expected to vary 
considerably from year to year.

The historical trend of emissions is shown in Figure 212. 

 Figure 2 - Carbon based emissions from electricity generation
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Although annual emissions have fluctuated considerably, 
overall they have been increasing - from around 5,000 
kilotonnes (kt) of CO2 equivalents in 2000 to around 
7,000 kt of CO2 equivalents in 2007. Therefore progress 
towards minimising emissions has not been achieved 
over this period. 

In 2008 as part of the Climate Change (Emissions Trading 
and Renewable Preference) Bill a moratorium on new 
fossil-fuelled thermal generation plant (unless required 
for reserve energy), was introduced. However, the new 
government introduced the Electricity (Renewable 
Preference) Repeal Bill in December 2008 to lift this 
moratorium. 

The Climate Change Response (Moderated Emissions 
Trading) Amendment Act was passed by Parliament 
in December 2009. The Amendment Act amends 
the Climate Change Response Act 2002 and shifts 
the commencement of unit-surrender obligations 
for stationary energy to July 2010. It also provides a 
transitional phase to operate from July 2010 to December 
2012. During this period stationary energy participants 
are only required to surrender one eligible unit for every 
two tonnes of CO2 equivalents emitted and have an option 
to pay $25 in lieu of surrendering a unit. 

2.2.4 The Security of Supply Objective

As indicated earlier, security of supply has two aspects – 
supplying enough electricity over a year and being able to 
meet peak requirements at each point in time. The key 
variable in regard to electricity sufficiency is hydro, as less 
hydro energy is available in dry years. A variety of factors 
influence the ability to meet peak requirements, but they 
include installed megawatt capacity of the system, and 
the different forms of generation’s reliability, by being 
available when required.

Generation-related security of supply concerns have 
arisen as a result of hydro shortages in 199213, 200114 
2003, 2006 and 2008. On most of these occasions 
demand side measures and rain prevented blackouts. 
A reason for this problem is that hydro storage capacity 
in New Zealand is limited to approximately 10 percent of 
annual demand. 

The 2006 Electricity Market Review15 assessed security 
of supply as it relates to generation, and this led the 
government to conclude that improvements were needed 
to enhance security of supply and the market’s operation. 
The options for further consideration included providing 
better information on short and long term security of 
supply, acquiring more reserve energy to cover serious dry 
years, and acquiring consented sites to allow new reserve 
generation to be built quickly if required.

In 2006 the International Energy Agency (IEA)16 suggested 
that to procure more reserve generation, the New 
Zealand government should consider tendering for 
financial options for a certain number of megawatts-
hours of electricity supply from the market. These would 
be triggered by transparent criteria, rather than direct 
provision through the Whirinaki facility.

In the Review of the 2008 Winter17, it was recognised that 
2008 was the first time the current security settings were 
tested in earnest, as the early winter national inflows were 
the lowest on record since 1931. The review concluded 
the current arrangement allowed market participants 
to rely on the Electricity Commission and much of the 
costs of reserve energy were met by others. The review 
recommended the reserve energy scheme (the Whirinaki 
plant) be discontinued. A recommendation of the 2009 
Ministerial Review adopted by the Government is that 
Whirinaki will be transferred to Meridian Energy. 
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The 2009 Ministerial Review18 considered security 
margins by tracking mean electricity supply capacity 
(allowing for mean inflows to hydro stations) relative to 
annual energy demand over the period 1970 to 2009. 
This is shown in Figure 3.

The mean annual margin in the 1970s to the late 1980s 
was over 25 per cent, and from the early 1990s on, the 
margin has been approximately 20 per cent.

The figure also shows a calculation of the dry year annual 
margin expressed as a percentage of demand (the pink 
line). This shows a dry year margin of 10 to 15 per cent of 
annual demand in most years since 1990.

The 2009 Ministerial Review concluded that sufficient 
investment has and is taking place in new generation, 
and security of supply margins are being maintained 
relative to the critical winter energy margin. However 
it did point out that New Zealand remained vulnerable 
to dry years because of a reliance on hydro generation 
combined with limited storage. It also noted that while it 
appears sufficient gas is available for the next ten years 
to fuel existing thermal plants, supply is not sufficiently 
certain to support the construction of new gas-fired plants.

Recommendations of the 2009 Ministerial Review 
that were adopted by government in December 
200919 included requiring retailers to make payments 
to consumers (to compensate consumers for public 

conservation campaigns or enforced power cuts). 
They also included putting a floor on spot prices during 
conservation campaigns, phasing out the reserve energy 
scheme, and evaluating access to reserve water in 
hydro lakes. 

The 2009 Ministerial Review stated that these 
mechanisms were required to ensure market participants 
do not have an incentive to shift the costs of their 
risk management decisions on to the public through 
conservation campaigns.

While the government’s primary focus of security of 
supply has been on dry years and having sufficient 
generation plant and peaking plant, other security of 
supply issues have recently begun to emerge. These 
include the need to relieve regional transmission 
constraints, the need for backup generation for 
intermittent generation (such as wind), the need to 
replace out of date generation and transmission 
equipment and to better coordinate coal stockpiles to 
assist with the management of dry year risk. Regional 
transmission constraints create at risk geographic regions 
in which the risk can be exacerbated by a breakdown or 
inability to run at full capacity. An example of this is the 
impact on the North Island of capacity constraints on the 
Huntly generation plant in hot summers due to cooling 
water problems. 

Figure 3 – Energy supply margins from 1970 to 2009
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2.2.5 The Downward Pressures on Prices Objective

This figure shows that the unit costs for electricity 
generation for wholesale prices have increased from 
3.3 cents per kWh in 2000 to over eight cents per kWh 
in 2006. The 2006 Electricity Market Review argued this 
reflected a transition from low-cost Maui gas-fuelled 
generation to more expensive alternatives, and this 
resulted in existing generation making high profits. This 
increase in prices had made a number of previously 
marginal projects viable.

In 2009 an Electricity Investigation Report by the 
Commerce Commission20 concluded that the companies 
had the ability and incentive to unilaterally exercise 
market power, but noted that this was not illegal, and was 
in fact the “fiduciary responsibility” of any commercial 
entity. The report also claimed that wholesale prices 
could have been 18 per cent lower if the wholesale 
market had been more competitive. It stated wholesale 
prices charged over the 2001 to 2007 period resulted in 
$4.3 billion in “extra” earnings, compared to hypothetical 
“competitive benchmark prices”. This was particularly 
evident in 2001 and 2003 when “extra” earnings were 
estimated at $1.5 billion in each of those years.

The Investigation Report thus raised significant questions 
over the energy market design. But its “competitive 
benchmark” prices appear to have been derived on the 

It can be legitimately asked what the “downward 
pressure” objective means in practice. In reality if costs 
are rising because of external factors, then prices will 
rise as well. There are strong interactions with other 
objectives, for example if security of supply is enhanced 
this can be expected to increase costs.

A practical interpretation of the objective is that there is 
pressure to keep prices in line with costs, including the 
costs of expanding generation capacity.

Wholesale and Retail Prices

The 200O Inquiry into the Electricity Industry considered 
retail electricity prices and concluded the national 
average retail price had hovered around 10 cents per 
kilowatt hour (kWh) over the period 1979 to 1990, and 
since 1990 was between 10 cents and 11 cents per kWh.

In 2006 an electricity market review indicated wholesale 
contract prices had largely tracked the long run costs of 
new gas thermal generation. This was considered the 
efficient price level to encourage optimal new generation 
investment and consumption decisions, and implied that 
appropriate price signals were being sent to new investors. 
The comparison of contract prices and wind and gas long 
run costs from this review is shown in Figure 4.

Figure 4 – Comparison of wholesale contract prices and new generation costs
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assumption that New Zealand has a significant capacity 
surplus, even in dry years. Further the Commerce 
Commission did not investigate whether there would 
have been sufficient to provide an acceptable return 
on investment, or to support competitive entry over the 
period. Critics have noted that this seems unlikely, since 
power company profits seem to provide a fairly modest 
rate of return on equity, even with the “extra” 
$4 billion. Indeed the Review of the 2008 Winter, came 
to the opposite conclusion, that prices are actually being 
held too low during these crisis events, thus providing 
inadequate incentives for investment in peaking or 
backup capacity.

The 2009 Ministerial Review compared average 
wholesale contract prices over time with the estimated 
cost of new capacity, or the long run marginal cost (LRMC) 
from 1998 as shown in Figure 5.

This figure shows the estimated cost of new supply based 
on production from a new combined cycle gas turbine. 
It was concluded that there is no clear evidence of the 
sustained or long term exercise of market power.

Regarding retail prices, the 2009 Ministerial Review 
considered the cost of electricity to consumers excluding 
transmission and distribution costs, in 2008 dollars. It 
then compared this to the estimated costs of new supply 
as shown in Figure 6. 

Figure 6 – Average cost excluding transmission and distribution costs

Figure 5 – Contract price indicators and estimated cost of new supply
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The average retail cost of power for industrial consumers 
increased at approximately the same rate as the costs of 
new supply, but the rate of increase for commercial and 
residential users rose at a greater rate than new supply. 
The conclusion drawn by the Ministerial Review was that 
there was room for substantial improvement in the level 
of competition at the retail rather than the generation level. 

The 2009 Ministerial Review recommendations 
adopted by the government to address pricing issues 
and competition were to reconfigure the ownership of 
State Owned Enterprise (SOE) assets, the introduction 
of an electricity liquid hedge market and a transmission 
hedging mechanism. The recommendations also included 
facilitating greater demand side participation in the 
wholesale market, and allowing lines companies to retail 
electricity in their areas. 

Market Concentration

The 2000 Inquiry into the Electricity Industry concluded 
that competitive outcomes were potentially at risk 
because 85 per cent of New Zealand’s generation was 
in the hands of one private company (Contact Energy) 
and the three State Owned Enterprises (Meridian Energy, 
Genesis Energy and Mighty River Power). There was the 
potential for generators to manipulate constraints to 
maximise prices to their advantage21.

The 2006 Electricity Market Review suggested existing 
generators were making high profits. The IEA suggested 
that five generators could be considered evidence of 
a competitive market. However it raised concerns that 
developing vertically integrated generators and retailers 
would be problematic for competition in the retail market.

This issue was considered in the 2009 Ministerial Review, 
and as explained above it was concluded there is no clear 
evidence of the sustained or long term exercise of market 
power based on a comparison of LRMC and the cost of 
new supply.

Price Signalling

With regard to price signalling to consumers (recognising 
that generation comprises 30 per cent of retail prices) 
the 2006 Electricity Market Review concluded that some 
small improvements in demand side management had 

been made. However it also concluded that the level of 
innovation and institutional arrangements to promote 
demand side management remained weak. The Minister 
asked the Electricity Commission to consider how best to 
promote tariffs which incentivised demand savings, and 
smart meters. 

In 2008 the PCE commissioned a report on electricity 
tariffs and demand side management22. The objective 
was to secure greater involvement by the demand side of 
electricity markets, particularly in the household sector. 
It was concluded that the lines companies have stronger 
and more reliable incentives to manage peak loads than 
retailers. The PCE recommended that the Electricity 
Commission or EECA estimate the costs and benefits 
of deploying smart meters in all households, requiring 
all retailers to offer time-of-use tariffs, and developing 
common standards for smart meters. In June 2009 the 
PCE released a report promoting smart meters23. 

The Electricity Commission is updating the Metering 
Rules to reflect new trends in metering technology, and 
updating the metering standards24. Work on demand 
side participation options and removing barriers to 
advanced metering is being considered by the Electricity 
Commission.

The 2009 Ministerial Review recommendations adopted 
by government to facilitate retail competition were to 
promote customer switching, and to ensure that smart 
meters would allow for energy efficiency, customer 
switching and the development of smart networks. It 
also recommended encouraging retailers to make smart 
tariffs available.

Overall on pricing, analysis has shown that wholesale 
contract prices have largely tracked the long run costs 
of new gas thermal generation and there is no clear 
evidence of the sustained or long term exercise of market 
power. However, there is room for improvement in the 
level of competition at the retail level, and an ongoing 
need to promote demand side management.
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Table 1 – Assessment of achievement of government’s objectives

Government Objective Assessment (A to E) Comment

Energy efficiency C
Progress has been slow although recent programmes and projects 
are encouraging. There are no overall measures and targets.

Renewable energy D
Despite many renewable energy projects being under way, over time 
the percentage of electricity from renewables has decreased.

Minimising greenhouse 
gas emissions

D Overall carbon based emissions have increased.

Security of supply D
Still vulnerable to low flows; market design improvements are required 
to ensure sufficient peaking/backup capacity for dry winters.

Maintaining downward 
pressures on prices

B

Wholesale contract prices have largely tracked the LRMC of thermal 
generation and there is no clear evidence of the sustained exercise 
of market power. Room for improvement in competition at the retail 
level and an ongoing need to promote demand management.

2.3 Overall Assessment of Achievements

Table 1 presents an assessment, based on the previous analysis, of the achievements of government’s objectives 
from 1990 to now. In the assessment, the letters A and B denote that progress has been made towards achieving the 
government’s objectives or the objective has been met. C denotes no progress has been made, and D or E denote a 
worsening scenario.



18

Overall, following the major restructuring of the sector 
in the late 1980s and throughout the 1990s and 
establishing the Electricity Commission in 2003, 
there has been limited progress towards achieving the 
government objectives for electricity generation.

Although the number of renewable energy projects 
underway has increased over time, the percentage of 
electricity from renewables has decreased over time. 
Similarly, emissions from electricity generation have 
increased. Thus, despite government objectives being 
in place, progress has not been made.

The increase in renewable energy projects has not 
been due to government interventions. Rather, it is a 
result of drivers such as the transition from low-cost 
Maui-fuelled generation to more expensive alternatives, 
making renewable projects viable. It is not clear whether 
this trend will necessarily continue, given current policy 
settings and particularly if new gas discoveries are made.

The major issues of security of supply and pricing have 
received comprehensive attention from the government 
over the years with limited success. This highlights that 
these issues are not easy to resolve, and that more work 
is needed.

There were particularly significant security of supply 
issues in 1992, 2001, 2003, 2006 and 2008. It is 
interesting to reflect that in the proposal to establish the 
Electricity Commission in 2003, one of the Electricity 
Commission’s roles was to ensure the demand of a one 

in 60 dry year could be met without the need for power 
conservation campaigns. Both 2001 and 2008 had the 
lowest flows since 1931 – but this factor does not apply 
to the other three years in the sequence. 

The most significant remaining issue to be resolved 
is how and who is best to provide for future dry year 
shortages and to backup wind generation. It is generally 
agreed that mechanisms must be provided to ensure 
plant built to cover peaking and backup requirements 
is adequately compensated. This implies either energy 
prices must be high when peaking and backup plant 
is in service, or the electricity sales revenue must 
be supplemented by some form of capacity price or 
insurance premium. Either way, consumers must face 
the costs. 

On the other hand, the issue of potential over-pricing was 
flagged in the 2000 Inquiry, the 2006 Electricity Market 
Review, the 2009 Commerce Commission Investigation 
Report and the 2009 Ministerial Review. There are 
clearly still major concerns, in some quarters, with the 
small number of generators and the design of the energy 
market. It also remains unclear whether there really is 
“over-charging” in dry years or “under-charging” as other 
reviews have suggested.
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Figure 7 shows the sources of generation in New Zealand and the selected countries25 and states:

INTERNATIONAL PRACTICES 
New Zealand has very different sources of electricity from many other countries and 
is one of the few countries in the world that relies solely on the market model to 
influence new generation investment. Other countries have more interventionist systems.
This section considers if we can learn from international experiences.

3.1 Sources of Generation
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Figure 7 – Sources of electricity generation in New Zealand and selected countries (2006)

Electricity generation management in eight countries and one state of the United States was investigated. The countries 
and state selected were Australia, the United Kingdom, Ireland, Germany, Spain, Norway, Canada, Colombia and New Jersey. 

The majority of these countries are members of the OECD, and were suggested for consideration by government officials 
as having comparable electricity generation arrangements.
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The key features of these generation sources are:

• New Zealand generated the majority of its electricity 
from hydroelectricity. In 2006 New Zealand generated 
approximately 44 terawatt hours (TWh)26 of electricity27. 

• Australia’s main source of electricity is coal (80 per 
cent). In 2006 Australia generated approximately 250 
TWh in 200628. In 2007-2008 Australia had 39 major 
electricity generators.

• The United Kingdom (UK) generated the majority of 
its electricity from gas, coal and nuclear sources. In 
2006 the UK generated approximately 400 TWh29 
and imported some electricity. There are at least 42 
companies in the electricity market that are major 
electricity producers30. All generators are privately 
owned except for the Magnox nuclear power stations.

• Gas and coal are the main sources of electricity in 
Ireland. Ireland generated approximately 28 TWh in 
2006 and there are six large generators of electricity 
in Ireland. These generating companies are a mix of 
state owned and privately owned organisations.

• Germany’s main sources of electricity are coal, 
nuclear and gas. In 2006 Germany generated 
approximately 640 TWh of electricity31. Germany 
also imports electricity and has interconnections 
into eleven other countries32. Four large generators 
dominate the German market, providing 70 per cent 
of capacity and producing 75 per cent of electricity33. 

• Spain’s electricity is mainly from coal, gas and 
nuclear sources. In 2006 Spain generated 300 
TWh of electricity34. Spain has interconnections 

with its neighbouring countries - France, Portugal, 
Morocco and Andorra and is currently a net exporter 
of electricity to its neighbouring countries. Spanish 
electricity generation is dominated by three large 
generating companies35 which collectively have 81 
per cent of Spain’s generating capacity. 

• Norway’s electricity generation is almost completely 
from hydroelectricity (98per cent). In 2006 Norway 
produced approximately 122 TWh of electricity. 
Generating companies in Norway tend to be 
publicly-owned.

• The majority of Canada’s electricity is produced from 
hydroelectricity (58 per cent). In 2006 approximately 
610 TWh of electricity was generated in Canada36, 
with a net 19 TWh being exported. 

• As with Norway and Canada, the majority 
of Colombia’s electricity is generated from 
hydroelectricity (78 per cent). In 2006 Colombia 
produced approximately 54 TWh of electricity37 
Approximately half of the generating capacity 
in Colombia is privately owned. The four largest 
generating companies in Colombia produce 
approximately two-thirds of the electricity generated.

• Natural gas, nuclear and coal are the main sources 
of electricity in New Jersey. In 2006 approximately 
61 TWh of electricity was generated in New Jersey. 
New Jersey’s electricity generation is provided by four 
generating companies.
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3.2.1 Australia

Australia was one of the pioneers in energy sector reform 
and liberalising energy markets. It has one of the most 
transparent and competitive markets in the world, and 
has recently moved towards more federal, rather than 
state level, governance.

Australia has very low prices for electricity due to its 
significant indigenous coal and natural gas resources. 
While this ensures low prices and energy security, 
Australia’s emission intensity is very high. Australia is 
addressing this issue by developing new technologies, 
attempting to introduce carbon pollution reduction 
scheme (an emissions trading scheme), promoting 
energy efficiency initiatives and promoting the take-up of 
renewables. Australia’s renewable promotional policies 
are comprehensive and include renewable certificates 
and the renewable energy fund.

In terms of ongoing reforms, the IEA38 suggest areas for 
improvement include encouraging greater demand side 
response, and for the Federal Government to further 
consider the effects of mixed ownership of the generators 
between state and the private sector. This will ensure 
there is a level playing field between all generators.

3.2.2 United Kingdom

The United Kingdom was another of the pioneers of 
energy policy, and was one of the first to liberalise 
electricity markets through privatisation, competition and 
open access to markets. The IEA39 believe this policy has 
been successful over the last 10 years. 

Electricity prices have fallen in real terms and household 
retail prices are in the mid third for European countries 
and industry retail prices are in the lowest third. 

While there are fewer government constraints on 
generators compared to many countries, there is a 
licensing regime. The Secretary of State uses this regime 
to control suppliers, by requiring them, for example, to 
obtain electricity from non-fossil fuel generation stations. 
The levy on generators to fund renewables is also an 
interesting approach.

The targets for renewables, over and above the European 
Union’s, are comprehensive, and the promotion policies 
are wide ranging. They include the proposal to introduce 
a feed-in tariff.

The IEA believes the structure of the industry ensures 
substantial competitive pressure among the several 
generators and the six large retailers. However it did 
raise concerns about the move to vertical integration 
and further consolidation. 

3.2.3 Ireland

The establishment of the liberalised electricity market in 
Ireland in 2005 has apparently helped to achieve a more 
competitive market, although it remains highly regulated 
with limited development of competition. In international 
terms it is a relatively small energy market, and is very 
dependent on energy imports, including oil.

The strong dependence on relatively expensive imported, 
fossil-fuels for electricity generation results in prices being 
amongst the highest in Europe. It also results in extreme 
supply risks and vulnerability to price volatility.

The generation sector is strongly concentrated in the 
Electricity Supply Board (ESB), which is a statutory 
corporation and is 95 per cent owned by the Government. 
ESB owns a large and diverse portfolio of plants, 
particularly price setting plants. As a result, ESB sets the 
price 99 per cent of the time. The issue of market scale 
and dominance by one generator is a material barrier to 
the development of competition resulting in few foreign 
investors.

Ireland is committed to increasing renewable resources, 
and onshore wind looks like the most promising 
candidate. Their incentives include feed-in tariffs – with 
a priority for large scale wind projects and funding for the 
installation of small scale technologies.

3.2 Specific Country’s Policies
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3.2.4 Germany

Germany is one of the largest countries in Europe and 
relies on imports for 60 per cent of its energy needs. It 
has electricity interconnections with 11 other countries.

Electricity prices in Germany are high by European 
standards, with domestic retail prices being 25 per cent 
above the typical European prices, and industrial retail 
being 10 to 14 per cent higher. The four big transmission 
companies are vertically integrated and provide three 
quarters of all generation. As such they have access 
to significantly more information than the generation 
companies without transmission assets, giving them 
advantages over competitors and allowing them to make 
better investment decisions.

The IEA40 is concerned with the intention to phase out 
nuclear power, as this will be a liability to energy security. 
Nuclear power will need to be replaced by natural gas and 
base load coal plants, which will result in an increase in 
emissions.

The IEA has expressed concern that the German 
government has given generous conditions for allocating 
carbon allowances to new coal and lignite power plants, 
undermining the target of reducing emissions. Also the 
regulator (the Bundeskartellamt) has recently found that 
the power producers had abused their market position 
by passing the cost of CO2 allowances to prices, when 
allocations were received at no cost.

Germany is facing the problem of wind and coal 
generation being planned in the north of the country, 
and the demand being in the south. The IEA suggests 
that market signals are required to provide incentives for 
investors to build power plants in locations where they 
are needed.

Germany has for some time had a comprehensive range 
of tools to promote renewables. These include priority 
to the transmission grid, feed-in tariffs for different 
technologies, financial assistance and low interest loans. 

3.2.5 Spain

Although Spain was one of early European countries to 
embark on market liberalisation in the mid 1990s, there 
is still a high level of regulation and political involvement. 
This regulation has created distortions in the market. 
Prices are in the mid range in European terms, and have 
fallen in real terms since liberalisation was introduced.

The IEA41 have some concerns with the Spanish electricity 
market, including:

• reservations about capacity payments as a means 
of ensuring adequate investment in new generation. 
IEA considers that the capacity payments should be 
replaced with a more efficient policy such as buying 
access to reserves in an open tender. 

• the need for more information transparency to reduce 
barriers to new entrants

• The market is vulnerable due to the high 
concentration of large electricity companies, although 
there are an increasing number of new generating 
companies.

• wholesale trading not giving transparent locational 
signals for market players. 

The very low participation by the largest industrial 
consumers in the market is one of Spain’s main 
differences with other liberalised markets. One of the 
main reasons for this is that the regulated tariffs give 
discounts to flexible consumption, which is not suitable 
for electricity intensive industries. It is not clear that these 
discounts can be justified.

Spain has ambitious targets on renewable energy and 
incentives. These include a feed-in tariff, project finance, 
and loans with favourable terms.

The IEA warns against the co-existence of the European 
Union’s ETS and the feed-in tariff scheme which might 
result in double counting of carbon value and over-
subsidisation for renewable energy projects. It also raises 
concern that the rapid growth of intermittent wind power 
could have a significant impact on the optimal operation 
of base load power capacity.

3.2.6 Norway

In the 1990s Norway fundamentally reformed its 
electricity sector leading to the development of Nordpool. 
The IEA42 believes it has led to low wholesale prices 
(amongst the lowest in Europe), strengthened reliability 
and efficient electricity trading opportunities. Norway 
also operates the RK Options Market to sell both fast 
operating reserves and regulating reserves.

Reliability was demonstrated during the 2002/03 winter 
(a one in 100 year event) when market prices encouraged 
efficient use of the electricity system, enabling the market 
to maintain reliable services. Intensive energy users 
reduced consumption in response to high spot prices.
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However over-capacity reflected in low wholesale prices 
together with regulatory hurdles has led to relatively 
little new generation investment in the mid 1990s to 
mid 2000s. The IEA believes the current process for the 
licensing of hydro facilities is relatively complex, time 
consuming and uncertain. Increasing concentration of 
generators has raised concerns about the exercise of 
market power.

The renewable initiatives are relatively modest with the 
only tool being funding to support renewable projects; 
however the majority of Norway’s electricity is already 
sourced from hydro plants with high storage capacities.

3.2.7 Canada

In Canada the Provinces have jurisdiction over electricity 
markets and the lead role in market reform. Progress on 
reforms has differed among Provinces and this has been 
in response to local characteristics – such as the differing 
potential for competition, potential stranded assets and 
interconnections with the United States. 

Electricity prices are regulated at the Provincial level and 
are relatively low. Alberta and Ontario have introduced 
retail competition, and Quebec, Manitoba and British 
Columbia introduced wholesale competition, while other 
Provinces and Territories are supplied by one utility. In 
some Provinces market reforms have been driven by the 
United States regulatory changes to enable the players to 
be part of the United States market.

For renewables, there is a national subsidy of one cent 
per kilowatt-hour for renewable energy projects and below 
market loans.

3.2.8 Colombia

Colombia has liberalised its energy market and has a 
wholesale market set up to encourage competition and 
prevent electricity shortages.

Through Law 697, Colombia has the systems set up to 
encourage renewable energy development. However, the 
National Energy Plan aims to “Promote exports of natural 
gas, electricity and thermal coal” to generate income for 
the nation which signals that security of supply may be a 
focus for Colombia. Also, investment in renewable energy 
appears unlikely unless support can be obtained for external 
parties such as the Inter American Development Bank.

3.2.9 New Jersey (United States)

New Jersey has an extensive market through the 
Pennsylvania, Jersey, Maryland Power Pool. The United 
States has historically led in the area of competition in 
the electricity industry. However, the IEA recommends 
that43 the United States push state regulators to further 
open up markets. 

New Jersey is attempting to address its emissions through 
a cap and trade system. New Jersey also aims to increase 
renewable electricity generation through its Clean Energy 
Program. One problem highlighted by the IEA in relation to 
the United States’ programmes is the need to seek better 
co-ordination between federal and state governments to 
ensure consistency in its programmes.

The United States has very low prices for electricity. 
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Table 2 below summaries the controls on generation and market issues in the countries considered above:

Table 2 - Controls on generation and market issues

3.3 Controls on Generation, Security of Supply and Markets

Generation Controls Wholesale Energy Market Security of Supply
Competition 
and market issues

New Zealand Licensing Yes
Vulnerable (to low 
hydro flows)

Few players

Australia Operational only Yes
Sound (natural 
resources)

Competitive market

United Kingdom
Licensing 
(centralised)

Yes
Sound – reserve 
margin >25%

Number of players, some 
market design issues

Ireland
Licensing 
(centralised)

Yes Vulnerable (imports) Few players, small scale

Germany 
Renewables 
preference

Yes
Vulnerable – 
phasing out nuclear

Few players

Spain Government control Yes Sound Few players, regulated

Norway
Licensing 
(centralised)

Yes
Sound: reserve 
capacity system

Concern with 
concentration

Canada Licensing Yes, in some provinces
Sound – has 
interconnection with 
United States

Little competition in five 
provinces, regulated

Colombia None Yes

Some vulnerability – 
has connection with 
Ecuador, Venezuela 
and Panama

Few players dominate 
generation

New Jersey Licensing Yes Sound
Few players but trades 
with other states
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Figure 8 shows domestic and industry electricity prices for New Zealand and the selected countries44. Note that data for 
Spain, Canada and Colombia were not available. Data for New Jersey was also not available so data for the United States 
is presented instead.

Figure 8 –Electricity prices in New Zealand and the selected countries (2007)

3.4 Electricity Prices
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Figure 9 compares New Zealand’s renewables target and generation from renewables with those of the countries and 
state considered in this report. Note that renewables targets have not been set in Norway and Colombia, both of which 
already produce a large proportion of their electricity from renewable resources. It is evident that the extent of renewable 
generation correlates principally with the contribution of hydro to system capacity. Other forms of renewable energy have 
yet to make a substantial impact.

3.5 Targets and Generation: Renewables
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Figure 9 – Renewable electricity generation and targets for New Zealand and the selected countries
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Data on the emissions from electricity generation is presented below in Figure 1045. Note that United States data is 
presented instead of data specific to New Jersey. The extent of carbon based emissions correlates principally with the 
contribution of thermal plant to system capacity.

Table 3 summarises the types of support that are provided to encourage increased electricity generation
from renewables.

Table 3 – Support for renewables

Support Countries using this support

Feed-in tariffs Ireland, United Kingdom

Funding Australia, Canada, Germany, Ireland, New Jersey, Norway, Spain, United Kingdom

Legislation Australia, New Jersey

Renewable Energy Certificates Australia, New Jersey, Norway

3.6 Carbon Based Emissions from Electricity Generation 
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Figure 10 – Carbon based emissions per unit of electricity generated in New Zealand and selected countries
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The table below summaries the methods that the countries studied are using to control carbon based emissions. 

Table 4 - Methods to control carbon based emissions

Controls Countries using this control

Cap and trade New Jersey

Carbon tax Norway

Emissions trading scheme Australia (proposed), Canada, Germany, Ireland, New Zealand, Spain, United Kingdom

3.7 Lessons for New Zealand
Despite limited competition, New Zealand has 
comparable electricity prices with the other countries 
considered in this report. This may indicate that the 
basic cost structure of generation is as important as 
competition in influencing prices.

New Zealand’s renewables target is similar to that of 
Canada but significantly higher than all other countries’ 
targets. New Zealand is producing a higher proportion of 
its electricity from renewables than other countries, with 
the exception of Norway and Colombia. This reflects that 
New Zealand has a high proportion of hydro generation.

New Zealand’s emissions from electricity generation 
are at the lower end of those shown for the countries 
studied, mainly reflecting the historically low proportional 
contribution of thermal plant. A number of countries, 
including New Zealand, are using, or propose to use, 
an emissions trading scheme to control carbon based 
emissions. Of those countries studied, those countries 
not using an emissions trading scheme have other 
controls to manage emissions, with the exception 
of Colombia.

The comparison also shows that New Zealand is in the 
unusual position of having both a market system and a 
particularly vulnerable electricity supply. This is because 
of due to its high reliance on climate related sources 
(hydro and wind), its inability to transfer electricity from 
neighbouring states or countries, and its lack of hydro 
storage. Other countries with a high proportion of hydro 
are Canada, Colombia and Norway, all which have 
connections with neighbouring countries. Norway, in 
particular has large storage capacity relative to demand. 
Thus, none of the studied countries have attempted 
to deal with such large uncontrollable influences in an 
isolated market system.
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The year 2015 has been chosen as it is reasonably easy to identify the projects that will be completed before then. Major 
infrastructure such as electricity generation has long lead times and the projects that will be completed by 2015 are in 
progress now. The demand that needs to be met in 2015 is also not too difficult to predict and this has also been taken 
into account in assessing the likelihood of projects proceeding. In many respects 2015 is “now”.

Although being relatively straightforward to predict, 2015 is also sufficiently far out that it enables assessment on 
progress towards achieving the Government’s objectives.

The year 2025 has been chosen to enable an assessment of the likelihood of government objectives being achieved 
in the medium term.

FUTURE GENERATION 
This section looks at the mix of generation projects that are likely to be in place by 2015 
and 2025 respectively, if current policy settings are continued. The possible contribution 
that new technologies might make is also discussed. 4

(MW). The SOO assumes that the smelter is phased out 
of operation between 2022 and 2027 in the Medium 
Renewables scenario. The likely scenario developed 
for this report assumes that the Tiwai smelter remains 
in operation at least until 2025 as it is contracted to 
purchase electricity from Meridian Energy until 2030.

The total mean demand is the sum of residential 
demand, commercial and industrial demand, local line 
losses less embedded generation, plus the allowance for 
transmission losses. This is shown in Figure 11.

The SOO demand forecasts do not include reduction 
in demand for significant demand side management 
measures or for electric vehicles. 

In 2015 mean demand is predicted to be 44,525 GWh 
– an 11 per cent increase over 2009. In 2025 the mean 
demand is predicted to be 50,989 GWh – an increase of 
27 per cent over 2009 demand.

4.1.1 Annual Demand Forecasts

To assess annual demand, this report has adopted the 
national energy demand forecasts in the 2008 Statement 
of Opportunities (SOO), with an added allowance for 
transmission losses46. 

The SOO demand forecasts split demand into three main 
sectors – residential, commercial and industrial, and 
heavy industrial.

The residential model relates demand per capita to 
gross domestic product (GDP) per capita, households 
per capita, and real residential electricity prices. The 
commercial and industrial model relates demand to GDP, 
with an adjustment for years where there was a perceived 
electricity supply shortage. 

The heavy industrial model included the Tiwai aluminium 
smelter, which is New Zealand’s largest single user of 
electricity, with use peaking at over 600 megawatts 

4.1 Demand for Electricity
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4.1.2 Peak Demand Forecasts

Peak demand is defined as the maximum of the average demand levels in all the half-hours in a calendar year – typically 
on weekdays in winter. Peak demand forecasts are from the 2008 SOO were adopted. In this analysis “expected” peak 
forecasts are used – and these are calculated as projections of historical demand series representing an average growth 
scenario. The expected peak demand forecasts are shown in Figure 12.

This figure shows that in 2015 peak demand is predicted to be 7,754 MW. In 2025 the peak demand is predicted to be 
8,829 MW.
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Figure 11 – Predicted annual electricity demand47

Figure 12 - Predicted peak demand48
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4.2 Existing Generation

4.3 Required Margin of Generation Capacity Over Demand

Approximately 95 per cent of electricity generated is 
produced by plant directly connected to the transmission 
grid49. The remainder is either embedded within the local 
lines networks, or serves load that is not connected to the 
national grid. Embedded generation is excluded from both 
the demand and supply side of the following analysis.

The figure below sets out, on a conceptual basis, the relationship between demand and peak capacity.

M
W

Time

A

Peak Capacity

Peak demand

Mean demandB

C

Figure 13 – Relationship between demand and generation capacity

The existing generation used in analysis has been derived 
from the 2008 SOO, updated with the completion of two 
recently commissioned plants –the Deep Stream hydro 
plant, and the Te Rere Hau Stage 2 wind farm.

The existing generation therefore has a capacity of 8,508 
MW and mean annual electricity generation of 43,700 GWh. 
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Other things being equal, the mean demand (A) can 
be changed by efficiency or conservation measures. If 
mean demand is lowered, then it in turn can reduce peak 
demand and can thus reduce the generation capacity 
required. This highlights the importance of efficiency 
projects, programmes and targets.

The peak demand relative to the mean demand (B) can 
be changed by demand side management, highlighting 
the importance of pricing mechanisms, interruptible 
load management, and demand side participation in the 
wholesale market.

The capacity margin (C) is required to cover:

• backup (to intermittent generation) which may be 
off-line when peak demand occurs (primarily to cover 
wind generation)

• plant unavailability through breakdown or similar reason
• transmission system outages
• plant unavailability due to insufficient fuel sources 

(water storage, fuel for thermal generation).

With the growing proportion of intermittent generation, 
capacity margins are best assessed on a peak basis 
rather than the mean basis used in Figure 3. A study 
conducted by Strbac and others50 considered the impacts 
of integrating more wind energy in New Zealand. That 
study assessed the physical and economic costs involved 
with a range of possible wind penetration levels and 
a range of hydrological conditions. The studies were 
normalized to ensure a constant level of system reliability 
was maintained within an imperfect power system. The 
standard that was selected is a Loss of Load Expectation 
(LOLE) of eight hours per year. The LOLE calculation in the 
study is conservative as a low wind year was assumed for 
all scenarios, thermal outages were accounted for, and 
high voltage direct current (HVDC) connection unreliability 
was included.

Increasing wind penetration requires higher peak capacity 
margins to maintain system reliability. A capacity margin 
is the amount of capacity installed in excess of peak 
demand, expressed as a percentage of the total installed 
capacity in the system. The required capacity margin also 
depends upon the power transfer capability of the North 
Island-South Island HVDC interconnector. The required 
capacity margins from this study for various wind, hydro 
and interconnector capacity scenarios are shown in 
Table 5 below.

This shows the increasing peak capacity margins 
required with increasing wind penetration and dryer 
hydro conditions. On the other hand the improved HVDC 
connector reduces the required peak capacity margin.

The Strbac study concluded that additional flexible peak 
supply will be required in the future regardless of whether 
more wind is commissioned. However as the level of 
wind penetration in the system increases, the need for 
additional peaking and backup plant increases. The 
study concluded that as long as sufficient open cycle 
gas turbine (OCGT) plant is constructed then there is no 
degradation of security of supply and that the costs of the 
additional OCGT plant are modest both in relation to the 
installed wind generation and in relation to comparable 
international benchmarks.

However it can be argued that the Strbac study does 
not sufficiently well reflect the uncertainty associated 
with wind, which at the extreme is to assume that wind 
may make no contribution to meeting peak demands. 
Under this scenario more OCGT plant is required and the 
effective cost is higher.

Table 5 – Required capacity margins – Strbac et al

520 MW Interconnector 1000 MW Interconnector

Scenario Dry Year Average Wet Year Dry Year Average Wet Year

5% wind 36.6% 31.1% 29.7% 29.7% 27.0% 24.2%

12% wind 41.7% 39.3% 37.0% 33.4% 33.4% 28.7%

20% wind 49.2% 47.1% 45.0% 40.8% 40.8% 37.6%
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4.4 Potential Impact of New Technologies
this fund has allocated $2.61 million to assist one tidal 
project (three turbines of 1 MW each in Kaipara Harbour) 
and one wave energy project (small prototype). The fund 
has a further $5.39m of funding and runs to 2012. The 
Kaipara project is ultimately for 200 MW, which is about 
two per cent of existing generation. Other marine projects 
are underway around New Zealand in locations such as 
Cook Strait.

Information on marine electricity costs is hard to obtain 
– wave and tidal technologies are high cost compared to 
conventional generation. Indicatively projects in Scotland 
are supported by feed-in tariffs of £200 to £230 per MWh 
($450 to $520 per MWh)53.

Marine energy systems’ development is ongoing and the 
following issues may impede its development:

• requirements associated with coastal permits and 
resource consents which are necessary to operate 
marine energy systems

• robustness of technology to cope with New Zealand’s 
weather conditions

• relatively high cost to build and install technology54 
• potential effect on the marine ecosystem.

4.4.4 Nuclear

Nuclear electricity generation uses heat generated by 
nuclear fission to drive a turbine-powered generator. In 
New Zealand there are some potential issues that are 
likely to make nuclear electricity generation infeasible:

• The cost of generating electricity in a nuclear power 
plant is generally higher at $94 to $130 per MWh55, 
compared to hydro $85 per MWh and geothermal of 
$70 to $90 per MWh.

• Standard reactor sizes are too large for the New 
Zealand grid; they are typically 600 to 1000 MW56, 
compared to the four individual units at Huntly of 250 
MW and its 400 MW combined cycle gas turbine (e3p).

• The smaller modular reactors that could be feasible 
for New Zealand are in their infancy, with China 
hoping to have a high temperature reactor – pebble 
bed modular plant built by 2013 with two 250 MW 
reactors. At this time their economic competitiveness 
and increased safety will be able to be assessed.

• Disposal of spent fuel. Nuclear electricity generation 
produces radioactive waste which must be stored for 
a very significant period of time.

Developing technologies may impact on, either positively 
or negatively, the future achievement of the government’s 
policy objectives. An assessment of developing 
technologies is presented below. 

4.4.1 Electric Vehicles

Two of the SOO scenarios - the Sustainable Path and 
the Demand Side scenarios - assume five per cent of 
New Zealand’s vehicle fleet will be electric vehicles by 
2025. This equates to approximately 200,000 vehicles. 
The effect of this is additional demand of 300 GWh per 
annum (an additional demand of 0.7 per cent). The SOO 
has assumed a charging profile that is mostly off-peak. 
Thus the impact of electric vehicles is expected to be 
small over the next 10 to 15 years.

4.4.2 Biomass

Biomass is an energy source which can be used to 
replace coal, gas or oil. Potential feed stocks for 
biomass include wood, solid waste, straw and fruit 
and vegetable wastes. 

According to the SOO, 147 MW (or 901 GWh – two 
per cent) of electricity is currently generated from 
cogeneration of biomass.

According to a report by SCION51, the cost of producing 
biomass fuel sources (by digesting fuel source to produce 
biogas) ranges from $0.25 to $18.00 per gigajoule, which 
equates to a range of $0.90 to $64.80 per megawatt 
hour (MWh). This wide range is due to the wide variety 
of potential feed stocks. It is noted that the electricity 
generation costs need to be added to the cost of the 
production of fuel sources. 

The further development of electricity generation from 
biomass may be hindered by the following issues: 

• competing uses for wood (a source of biomass)
• competing land uses, which may limit the land 

available to grow biomass crops
• costs of collecting and processing biomass when 

compared with the cost of generating electricity using 
coal, gas or oil.

4.4.3 Marine

Marine energy refers to the utilisation of wave or tidal 
energy. EECA is supporting marine energy development 
through its Marine Energy Deployment Fund52. To date 
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• Perceived safety issues. Given past incidents 
with nuclear energy, there are perceptions that 
nuclear electricity generation is not as safe as other 
technologies.

• New Zealand’s nuclear free stance. Since 1984 New 
Zealand has had a strong nuclear-free stance. This 
stance is unlikely to change for some time given its 
importance in the marketing of our agriculture and 
tourism industries. Prime Minister John Key reinforced 
the importance of this stance in a speech to the 
United Nations on 26 September 200957. 

4.4.5 Solar 

Solar photovoltaics produce electricity by converting 
sunlight into energy. According to a report prepared for 
the Ministry of Economic Development (MED)58, there 
were approximately 4.8 MW of solar photovoltaics 
installed in New Zealand in 2007. 

According to the report authors, IT Power Australia Ltd 
and Southern Perspectives Ltd, New Zealand “has 
excellent solar resource”59. Despite this, New Zealand has 
not taken advantage of its solar resources. The following 
potential issues may be impeding photovoltaics uptake:

• relatively high upfront costs. According to the 
report to MED, costs range from $570 to $2,490 per 
MWh, depending on the size and location of 
the photovoltaic system

• complexity in being able to sell electricity back to 
the grid

• delays due to the building consent process. According 
to the report prepared for MED, local authorities have 
a poor understanding of photovoltaics and how to 
assess compliance of photovoltaic systems

• lack of knowledge. The report prepared for MED 
notes that New Zealand currently has no system for 
identifying competent system designers and installers 
and there is limited knowledge of the current 
standards for photovoltaic system installation

• small market size and price fluctuations due to 
importing photovoltaic systems.

For solar water heating, the 2007 NZEECS proposed that 
there be 15,000 to 20,000 solar water heating systems 
by the end of 2010 – and the estimated savings were 
0.13 petajoules (26 GWh) – very small in national terms. 
It is noted that EECA subsidies are available for both solar 
water heating and for heat pump hot water heaters. 

4.4.6 Wind

Approximately 1,251 GWh (three per cent) is currently 
produced from wind. The Wind Energy Association 
estimates that the cost of generating electricity from wind 
is between NZ$60 and NZ$120 per MWh60. (SOO used 
$80-85 per MWh). Wind energy costs are vulnerable to 
exchange rates as 70 per cent of their components costs 
are imports.

Studies by Strbac and others61 have concluded wind could 
provide up to 20 per cent of total generation without 
causing any major problems. At this level there would be 
ample scope for the further use of electricity generation 
from wind. However, as previously indicated the 20 per 
cent level indicated by Strbac may be optimistic. There 
are also issues in developing wind farms, including:

• public reaction. Members of the public are often 
concerned about the visual and noise impacts of 
wind farms. In addition there can be concern about 
increased transport associated with the construction 
of wind farms.

• the need to obtain resource consents which can be a 
timely and costly process and with no guarantee that 
a resource consent will be issued

• perceived effects on local birdlife
• need for other forms of generation to backup for 

intermittency.

4.4.7 Overall Impact of New Technologies

Of the developing technologies, biomass and marine are 
still in the early stages of technology development. These 
technologies, along with solar photovoltaics, are likely to 
have modest impacts in the medium term and are not 
likely to make any significant contribution to the electricity 
generation landscape by 2025. Electric vehicles are 
unlikely to dramatically change the electricity demand 
profile before that date. Nuclear generation, of the type 
that might fit the New Zealand context, is still in its infancy 
and raises a range of public concerns. Wind technology 
is still improving and is expected to make an increasing 
contribution to generation capacity by 2025.

Therefore the impact of new technologies is assumed to 
be small overall for the purposes of this study.
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4.5 Development of Likely Scenarios
geothermal use. This scenario is referred to as “South 
Island Surplus” or “SIS (MDS2)”.

• Medium Renewables – this scenario involves 
renewables in both islands, with geothermal playing 
an important role. In tables and figures this scenario 
is referred to as “Medium Renewables” or “MR (MDS3)”.

• Demand Side Participation – this scenario involves 
using demand side management. This scenario is 
referred to as “Demand Side Participation” or 
“DSP (MDS4)”.

• High Gas Discovery – this scenario involves major new 
gas discoveries which keep prices low. The scenario 
also involves replacing existing thermal plants by 
gas fired plants. In tables and figures this scenario is 
referred to as “High Gas Discovery” or “HGD (MDS5)”.

4.6 The Likely Scenarios

The two likely generation scenarios developed for this 
report rely on many of the same assumptions as the SOO. 
These assumptions include parameters such as load 
factors, unit costs and emissions. However, the scenarios 
developed do not assume significant demand-side 
participation, as the Demand Side Participation scenario 
does. In addition they use a constant carbon charge of 
$40 per tonne of CO2 emissions payable from 2010, while 
the five SOO scenarios assume varying carbon charges 
which are phased in from 2010. The likely scenarios also 
assume a constant gas price of $5.50 per GJ.

The likely scenarios also assume the historical behaviour 
of generators to make sufficient investment to meet 
the growing annual demand will continue, and the 
market performance will also provide incentives for the 
investment in peaking plant.

In considering what is likely to be commissioned by 
2015 and 2025 respectively, IPENZ has considered 
the Electricity Commission’s Generation Update62, 
the Commission’s “highly likely projects” (SOO), and 
discussions with the Wind Energy Association and the 
Geothermal Association. We have also reviewed recent 
reports including the following:

• Upcoming Geothermal Energy Development in 
New Zealand63

• the Electricity Commission’s assessment of a 
transmission system to enable geothermal energy64

• the Electricity Commission’s assessment of a 
transmission system to enable wind energy65

• the Electricity Commission’s assessment of a 
transmission system to enable hydro schemes66

• the major retailers’ annual reports.

In this report the likely scenarios are compared to the five 
scenarios presented in the Electricity Commission’s 2008 
Statement of Opportunities67 (SOO). The SOO scenarios are:

• Sustainable Path – this scenario involves major 
thermal plants closing down, more development 
of renewables and the use of thermal peakers for 
security of supply. In tables and figures, this scenario 
is referred to as “Sustainable Path” or “SP (MDS1)”.

• South Island Surplus – this scenario involves 
developing renewables at a slightly more moderate 
pace, with more in the South Island and limited 

4.6.1 2015 Likely Scenario

As stated in Section 4.1.1, mean annual demand in 
2015 is expected to be 44,525 GWh, and peak demand 
is predicted to be 7,754 MW. On this basis and with 
the assumptions and methodology stated in section 
4.5, a schedule of generation plant predicted to be 
commissioned by 2015 has been prepared – this is 
shown in Appendix 1. This assumes eleven current 
projects are completed and eight new projects commence 
and are completed.

The scenario includes:

• constructing the 100 MW Ngatamariki geothermal 
plant before 2015

• constructing the 400MW Otahuhu C plant and 
operation as a peaker plant

• all the Huntly units to operate through to 2015
• decommissioning the Wairakei geothermal plant 

before 2015.

The electricity supplied by the likely scenario and 
expected mean annual demand are shown in Figure 14.

The peak demand and capacity of the likely scenario 
are shown in Figure 15.
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Figure 14 – Mean annual electricity demand and supply to 2015 for the likely scenario

Figure 15 – Capacity and peak demand to 2015 for the likely scenario
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4.6.2 2025 Likely Scenario

As with the 2015 likely scenario, the likely mix of 
generation plant in 2025 has been developed – this is 
presented in Appendix 2. The 2025 likely scenario is 
based on an extra 14 projects being completed; these 
are likely to be a mix of wind, hydro, geothermal and 
thermal plants.

The scenario includes:

• decommissioning Unit 4 at Huntly
• developing a 200 MW base load plant near Auckland
• developing a 480 MW peaking plant at Rodney 

(or its equivalent).
The electricity supplied by the likely scenario is shown 
in Figure 16.

The peak demand and capacity of the likely scenario 
is shown in Figure 17.
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Figure 16 – Mean annual electricity demand and supply to 2025 for the likely scenario

Figure 17 – Capacity and peak demand to 2025 for the likely scenario
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5.1 Renewables

Ninety per cent is not, and never was, a practical 
renewables target. 

Other countries have used a comprehensive range of 
tools to support these targets’ achievement, including 
feed-in tariffs, financial support for projects, and 
favourable loan arrangements. In New Zealand the 
increasing adoption of renewables has resulted from 
a combination of increases in the costs of generation 
and more rapid technology improvements in renewable, 
compared to gas-fired plant, rather than incentives.

FUTURE PERFORMANCE
This section reflects on the performance of the likely generation mix that is 
expected to be in operation by 2015 and 2025 in achieving the government’s 
objectives for environmentally responsible, secure and cost effective electricity 
generation.

The likely percentage of electricity from renewable sources has been projected to 2025; see section 4.5 about the 
development of likely scenarios. The other scenarios shown below are from the Electricity Commission’s Statement of 
Opportunities (2008) – sustainable path (SP), the South Island surplus (SIS), medium renewable (MR), demand side 
participation (DSP), and high gas discovery (HGD). These are explained in Section 4.5.

 Figure 18 – Percentage of electricity from renewable sources for the likely and SOO scenarios 

65%

70%

75%

80%

85%

90%

2007
2008

2009
2010

2011
2012

2013
2014

2015
2016

2017
2018

2019
2020

2021
2022

2023
2024

2025

Pr
op

or
tio

n 
of

 e
ne

rg
y 

ge
ne

ra
te

d
fr

om
 re

ne
w

ab
le

s

Likely scenario

SP (MDS1)

SIS (MDS2)

MR (MDS3)

DSP (MDS4)

HGD (MDS5)

In 2015 the likely scenario will result in 68 per cent of 
electricity being generated from renewable sources, 
similar to that of the High Gas Discovery scenario. The 
Sustainable Path scenario will result in a slightly higher 
renewables percentage of 73 per cent in 2015.

The likely scenario will result in renewables of 71 per cent 
in 2025. The likely scenario is better than the Medium 
Renewables scenario, which would result in 70 per cent 
renewables in 2025. The Sustainable Path scenario 
would result in the highest percentage of renewables, 
of 87 per cent in 2025. However, none of these scenarios 
will achieve 90 per cent by 2025, as per the 
government objective.
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5.2 Emissions

5.3 Security of Supply 

Likely carbon based emissions consistent with the various scenarios has been have been projected to 2025; see section 
4.5 about the development of likely scenarios. 
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Figure 19 – Carbon based emissions from electricity generation for the likely and SOO scenarios to 2025

In 2015 the likely scenario will result in emissions of 
10,359 kilo tonnes of CO2 equivalent in 2015 i.e. 11 
per cent higher than 2009 levels (9,364 kilo tonnes). 
This is comparable to the Medium Renewables scenario 
which results in emissions of 9,897 kilo tonnes of CO2 
equivalent in 2015. Both these scenarios result in 
emissions levels at the higher end of the range of the 
SOO scenarios. 

The likely scenario will result in emissions of 10,157 
kilo tonnes of CO2 equivalent in 2025 i.e. eight per cent 
higher than 2009 levels. This is in the middle range of the 
emissions from the SOO scenarios. The Sustainable Path 
scenario results in the lowest emissions – of 6,155 kilo 
tonnes of CO2 equivalent in 2025. 

The conclusion is that it is unlikely that any progress will 
be made towards achieving the Government’s objective of 
reducing emissions.

5.3.1 2015

The actual peak capacity margin of the likely scenario in 
2015 is calculated at 26 per cent. Given the upgraded 
HVDC connector and five percent wind, the Strbac Study 
would suggest the required peak capacity margin needs 
to be 29.7 per cent. Without the upgraded connecter, 
the required capacity margin needs to be 36.6 per cent 

(see Table 5). If, with good reason, a more conservative 
approach is taken than indicated by Strbac then an even 
higher margin will be required.

There is thus a rapidly emerging peaking issue. This will 
be ameliorated to some extent when the HVDC connector 
is upgraded – planned for upgrade to 1000 MW by 2012 
and 1200 MW by 2014. However, even with it upgraded, 
the predicted peak capacity margin falls short of those 
suggested in the Strbac Study and the likely scenario 
includes the Otahuhu 400 MW (or its equivalent) being 
commissioned as a peaking plant before 2015. Whether 
this occurs is a significant question and is an area of 
concern that is discussed further in this report. 

5.3.2 2025

The predicted peak capacity margin in 2025 is 32 per 
cent. Given the upgraded interconnector and the seven 
per cent wind predicted by 2025, the Strbac Study would 
suggest the required peak capacity margin needs to be 
somewhere between 29.7 per cent (for five per cent wind) 
and 33.4 per cent (for 12 per cent wind). 

Therefore with only 7 per cent wind in 2025 and a dry year 
there might be sufficient capacity. To achieve a reasonable 
peak capacity margin, however, the likely scenario includes 
a 480 MW gas peaker built at Rodney or its equivalent 
before 2025. (This would be in addition to 400 MW 
Otahuhu peaking plant or its equivalent prior to 2015).
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Figure 20 – Net present value of the likely and SOO 2015 scenarios (7% NPV)

5.4 Costs
The Net Present Value (NPV) of the costs of both the likely generation mix, and SOO scenarios were calculated for comparison 
purposes. The NPV considers the capital cost, fuel cost, operation and maintenance costs and carbon charges.

Figures 20 and 21 below show the net present value of the scenarios in 2015 and 2025. For the likely scenarios, a 
constant gas price is assumed and it is assumed carbon charges are payable from 2010, with the charge being $40 per 
tonnes of CO2 equivalent. The SOO scenario net present values have been calculated from Electricity Commission data. 
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The net present values for the scenarios range from $7,728 million to $8,296 million in 2015. The likely scenario results 
in a net present value of $7,954 million which is in the middle of the group. 
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Figure 21 – Net present value of the likely and SOO 2025 scenarios (7% NPV)

5.5 Sensitivity of the Likely Scenario
of CO2 emissions per year (compared to 10,157 – a nine 
per cent increase). There is five per cent wind. 

The actual peak capacity margin of this alternative mix 
in 2015 is 27 per cent. The Strbac analysis suggests, 
even after the HVDC upgrade that the required peak 
capacity margin needs to be 29.7 per cent higher than 
the actual margin. 

In 2025 the actual peak capacity margin of the 
alternative mix is 27 per cent. There would be 13 per cent 
wind in 2025. With this wind and the HVDC connector 
upgrade, the capacity margin needed is 33.4 per cent. 

Therefore, the alternative mix results in similar security of 
supply in 2015, but slightly reduced security of supply in 2025. 

Therefore the overall performance is relatively insensitive 
to some quite different assumptions on the mix of plant. 
In essence the supply profile remaining is dominated by 
the mix of existing plant – making up 76 per cent of the 
2025 plant mix.
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In 2025 the net present values of the scenarios range from $14,617 million to $17,834 million. The Sustainable Path 
scenario (SP (MDS1)) results in the highest net present value. The cost of the 2025 likely scenario of $14,617 million is 
lower than the other scenarios and is thus reasonably cost effective. 

By 2015 the generation investment market appears to be likely to deliver a reasonably cost effective package of projects. 
For 2025, the likely scenario presents the lowest net present value generation package and therefore additional projects 
installed between 2015 and 2025 are reasonably cost effective. This should be reflected in the LRMC of the 
generating plants.

To consider how sensitive the conclusions drawn from the 
2025 likely scenario are to a different mix of generation 
projects, an alternative mix was considered. One of the 
key assumptions in the likely scenarios was the extent of 
decommissioning at Huntly.

There may also be controversy over the hydro schemes 
in the Clutha River, where three schemes are proposed, 
namely Beaumont, Queensbury and Luggate.

Therefore a viable alternative mix consists of:

• decommissioning two Huntly units by 2020
• no development of the Queensbury or Luggate hydro 

schemes on the Clutha River.

To compensate, 60 MW of extra geothermal at Poihipi 
was added and it was necessary to assume Otahuhu 
and Rodney would operate much more. This alternative 
scenario results in a renewable percentage of 67 per 
cent (compared to 71 per cent - i.e. lower), an net present 
value of $15.1 billion (compared to $14.7 billion – a 
3 per cent increase), and emissions of 11,049 kilotonnes 
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Table 6 – Summary of the likely scenarios

Objective Likely scenario Comments

2015 2025

Renewables D E
The 2015 likely scenario will reach 68 per cent renewables and the 
2025 likely scenario will reach 71 per cent, which is well short of the 
government’s objective of 90 per cent. 

Emissions D D
The emissions produced by both the 2015 and 2025 likely scenarios are 
higher than those emitted in 2009.

Security of supply D C
Major peaking plants are required to achieve peak capacity margins. 
Margins will be particularly tight until the HVDC link is completed.

5.6 Overall Assessment of Likely Scenarios
The most desirable generation path is highly dependent 
on the government objectives being sought. As stated 
in Section 2.1, the government’s objectives are based 
around the percentage of renewables, emissions, security 
of supply, and costs and prices.

Table 6 summarises the performance of the 2015 and 
2025 likely scenarios based on existing policies. As before 
A or B denotes a scenario that meets or exceeds the 
government’s objectives or that produces positive results. 
C denotes no progress has been made. D or E denotes a 
scenario that does not meet the government’s objectives 
or that produces negative results.

It can be concluded that in both 2015 and 2025, in 
relative terms, New Zealand’s likely generation mix 
will not be achieving the objectives set for renewables, 
emissions or security of supply. No particular statement 
is made on energy efficiency or price because it is not 
possible to predict, and depends on factors outside the 
scope of this study.

The parameter that is hardest to assess is security of 
supply. In a well-performing market incentivised electricity 
generation system, the capacity should be installed just 
in time to maintain a sufficient capacity margin. Our 
assessment is that only if significant new investment in 
thermal plant, and continued operation of most existing 
thermal plant occurs, will a sufficient margin be achieved 
in 2025 and barely sufficient in 2015. 

This emphasises New Zealand’s vulnerability. Existing 
thermal plant operators are indicating concerns about 

plant life and maintenance costs if the plant is cycled 
on and off too often. In addition, while it appears that 
sufficient gas is available for about the next ten years to 
fuel existing thermal plant, future supply is not sufficiently 
certain to support new gas-fired plant construction. 
From a commercial viewpoint, new investment is high 
risk when the revenue flows for peaking plant are quite 
uncertain in the face of an uncertain gas supply, future 
carbon prices and potential further change in the 
electricity market design.

We are also concerned the potential to improve hydro 
storage management may be smaller than many 
commentators think. Because of limited operating ranges 
and thus low storage volumes (a few weeks of winter 
energy demand) at the very time that critical decisions 
must be made, the extent of future rainfall refilling lakes 
cannot be known with any accuracy, as 2008 proved. 

This analysis also highlights that New Zealand faces 
some difficulties and uncertainties in relation to future 
generation types. Increasing numbers of wind and hydro 
projects are raising environmental concerns and are 
meeting increasing community resistance. Gas plants 
needed for base and peak loads are facing a difficult 
investment climate and increase emissions. A number 
of new technologies are still in the early stages of 
development and in New Zealand are uneconomic at 
this stage. Energy efficiency and demand management 
measures have only limited potential.
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6.1 Financial Incentives
In 2007 the Ministry for the Environment71 stated that 
price based measures may have led to a moderate 
emission reductions from the electricity generation sector, 
irrespective of the emissions price. Furthermore, over 
the long term emission price levels of $15 to $25 would 
keep emissions at about current levels. This was seen as 
an improvement, as “business as usual” had projected 
a steady growth. This supports the view that the current 
ETS is not expected to have a significant impact on 
reducing emissions from electricity generation.

It is noted that the REFIT NZ (an organisation promoting 
feed-in tariffs), is intending to commission a report on the 
costs and benefits of feed-in tariffs.

It is unclear whether incentives would provide significant 
value for money. Financial incentives assist in developing 
cleaner energy sources (solar, wind, marine) but may 
have a negative impact on the security of supply and 
are likely to increase costs. Cleaner technologies are 
dependent on natural resources (the sun, wind, or tides) 
and are therefore intermittent, with the need for peaking 
plant to ensure security of supply. IPENZ considers work 
to address uncertainties such as the availability of gas for 
peaking plant and the intermittency of generation from 
wind resources should be undertaken before work to 
seriously consider financial incentives begins.

IMPROVING PERFORMANCE
With little or no progress being made towards achieving the government’s 
long term objectives with present policies, this section considers whether 
alternative interventions would improve performance.

Financial interventions include:

• feed-in tariffs which incentivise the use of electricity 
from renewables. Feed-in tariffs set a price at which 
electricity from renewables must be purchased and 
sets a period of time for which the tariff applies.

• capital investment subsidies or rebates which provide 
financial support to enable electricity generation 
infrastructure development

• tax incentives and credits which, depending on 
priorities, can exempt certain projects from taxes 
and/or give tax credits

• financial penalties which discourage certain forms 
of generation, for example a carbon tax or emissions 
trading scheme

• public investment or financing which provide direct 
input of public funds into electricity resources’ 
development.

All the countries studied use financial incentives to 
support renewables and emissions targets achievement. 
In its report on New Zealand’s energy policies in 200468 
the IEA believed it was too early to assess the impact 
of many renewable policies, but suggested that 
investment incentives, tax measures and incentive tariffs 
can be effective.

A research paper by Motu in 200269 suggested that 
unless very significant, New Zealand’s climate change 
initiatives will affect the uptake of renewables only at 
the margin. At that time it was surmised that a carbon 
charge from 2008 might be $20 to $40 per tonne of 
CO2. In 2006 the Ministry for the Environment70 believed 
emissions trading would be more cost effective in 
reducing emissions than renewable obligations.
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6.2 Efficiency and Demand Management 
It has been a matter of concern to IPENZ for a number 
of years that a lukewarm approach has been taken by 
successive governments to energy efficiency, conservation 
and demand management. We have seen the rundown 
of interruptible supplies (the most notable domestic 
example being ripple control of hot water, and the ability 
to interrupt electricity supply with no noticeable impact in 
the frozen storage industry may also make a contribution). 
We have some efficiency gains through introducing 
more efficient devices, but there has not been the full 
realisation of the potential gains due to the introduction of 
some lower efficiency electricity using devices. 

In our view, this is an area where market failure occurs 
because consumers do not have sufficient technical 
knowledge. Introducing mandatory efficiency standards 
based on allowing only equipment designed to achieve 
minimum life cycle costs would have a growing impact, 
and by 2025 would be showing significant benefit. Time-
of-use tariffs combined with smart meters and smart 
appliances will shift the benefits of efficient devices 
even further in the favour of the customer. A rigorous 
and interventionist approach on electricity using devices 
is justified by the higher returns on capital for demand 
initiatives than by expanding generation capacity. Energy 
efficiency targets should be used for these measures’ 
ongoing evaluation.

Thus both efficiency and demand side initiatives, while 
presently providing a modest contribution of around 1.9 
per cent per annum each, could have a growing influence 
in the future and are strongly supported. 

The Electricity Commission demand forecasts make 
no explicit allowances for the impact of efficiency on 
forecasts. Their view is that efficiency has steadily 
improved during the historical period on which the 
forecasts are based, and is therefore captured in the 
forecast. They expect this trend will continue.

The Kema Potentials Study72 concluded 819 GWh (1.9 
per cent per annum) of electricity savings per annum 
was achievable through efficiency programmes that 
involved subsidies averaging 33 per cent of the cost 
of the incremental investment required for the more 
efficient solution. Included in the above figure are EECA 
programmes that are estimated to deliver approximately 
400 GWh per annum (one per cent per annum).

Demand management consists of both interruptible 
load and overall load reduction. Interruptible load (load 
management) can be quickly disconnected, (for example, 
through ripple control). A survey of 222 businesses in 
200473 identified at least 160 MW (1.9 per cent of total 
capacity) of consumer demand that could easily be used 
as a resource (short term) to manage peak demand or 
network constraints.

Mechanisms to reduce overall demand include demand 
side participation in the wholesale market, smart 
metering, smart appliances and time-of-use pricing. 
In a report, the Parliamentary Commissioner for the 
Environment74 recommended common standards for 
smart meters be developed, that the deployment of 
these meters be mandated, and etailers be required to 
make time-of-use tariffs available as an option. The steps 
decided by government in the December 2009 Ministerial 
Review include providing a fund ($15 million over three 
years) to promote customer switching. These steps also 
include ensuring smart meters allow for energy efficiency, 
customer switching and developing smart networks. 
Retailers would also be encouraged to make smart tariffs 
available.
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6.3 Improving Security of Supply
In other markets, a central authority may contract for 
capacity on a longer term basis, perhaps through a 
tendering process. In that case, an optimal solution can 
theoretically be found in which prices are capped to 
the short run marginal cost (SRMC) of peaking/backup 
capacity, but the “missing money” is made up by paying 
all “capacity” a fee set to cover the fixed costs of peaking/
backup capacity. This has the advantage of removing the 
incentive for “exercise of unilateral market power” during 
times when the market price is at its cap. This may be 
described as a “single buyer” market for capacity. Some 
proposals take this further to create a single buyer market 
for both energy and capacity, in which each generator is 
paid a fee to cover its own fixed costs, but is then only 
paid its own SRMC when it generates.

This approach has some obvious merits, but is regarded 
as too interventionist by many. They argue that it creates 
significant overheads and dulls incentives for efficiency in 
both operation and investment. 

The original Wholesale Electricity Market Study design 
included a capacity market component, but this was 
rejected by the subsequent WEMDG study. Thus New 
Zealand, like Australia, Singapore, Texas and several 
other jurisdictions, has an “energy-only” market. In 
this market arrangement, the “capacity component” 
is supposed to be provided by allowing generators to 
charge energy prices which are high enough, in peak/dry 
conditions, often enough to support the capacity required 
to cover those situations. 

It is socially and politically unacceptable to have domestic 
power cuts, or reduce supply to or close down productive 
industries. From an economic perspective, when a 
market is applied finding the “right” level of security 
always involves a trade-off between the economic cost 
of running short of electricity and the economic cost of 
building sufficient capacity to avoid running out. In theory, 
that trade-off has been found when shortages happen 
just often enough, and are just severe enough, that the 
expected marginal cost of shortage equals the marginal 
cost of building “last resort” peaking/backup OCGT 
generating capacity. 

In a market, the expected marginal cost of shortage is 
measured by the price consumers are prepared to pay 
to keep consuming electricity in a shortage situation. 
This implies that a good part of the industry’s revenue 
should be coming from periods when prices are above the 
marginal cost of running the OCGT. Note that to sustain 
optimal entry by all plant types, these prices need to be 
paid for all capacity provided at such times, by whatever 
plant types, and not just to the OCGT. If it is not, plant 
may still enter and survive by pushing prices up above 
their perfectly competitive optimum in off-peak periods. 
However the plant mix will be skewed towards too much 
base-load plant, with not enough peaking capacity to 
avoid shortages. 

In some thermal-dominated markets, where peak 
capacity is the critical constraint, revenue to support 
capacity requirements may be generated from a short 
run market. In this, participants offer to sell “reserve 
capacity” in much the same way as New Zealand’s 
current ancillary service market. 
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Concerns have been expressed, though, that this market 
form will prove unsustainable in a vulnerable system that 
is climate reliant (hydro and wind) and has low storage 
capacity. This is because relying on sustained high prices 
in dry years has involved too much commercial risk for 
investors, thus driving up their required rate of return. 
Worse, the hydrological cycles involved are so long that 
the public inevitably feel that something has gone wrong 
with the market, every time a dry year occurs. This creates 
pressures for political intervention to cap prices and/or 
build extra “non-commercial” capacity. The intervention 
removes the very revenue that would be used to create 
the return on capital. A fear of such intervention 
further increases risks for investors, thus reducing 
capacity investment.

This remains one of the most significant points of debate 
in the New Zealand industry. It should be stressed 
though, that all of these alternative mechanisms are 
merely different ways of dealing with the same physical 
situation, and hence involve essentially the same costs, 
in terms of capacity investment. Unless the electricity 
sector is to be subsidised by taxpayers (e.g. by writing 
down the value of publicly owned assets), these costs will 
have to be covered by electricity consumers. They would 
be covered either as high peak/dry year prices under 
the status quo arrangements, or through some explicit 
capacity charge or insurance premium. 

The choice between options boils down to whether it is 
better to incur the overheads of establishing additional 
market mechanisms, (and the likely disincentive effects 
of regulating compliance with those arrangements), 
or suffer some loss of efficiency due to sub-optimal 
participant behaviour in spot and investment markets. 
This remains an open question.

The Electricity Commission has considered the ability of 
generators to earn sufficient revenue to justify “security” 
investments – termed the “missing money”.75 An analysis 
of spot prices tends to support the view that there is a 
missing money problem with net spot market revenue 
for an oil fired peaker over the period 2000-2009 being 
significantly below the level needed to justify investment 
in new oil fired reserve plant. It is concluded there 
may be a problem with investment signals for reserve 
energy plant. As indicated earlier, this revenue can be 
suppressed by political intervention or conservation 
campaigns in dry years.

The key government remedies arising from the 2009 
Ministerial Review to address these issues are to:

• require retailers to make payments to consumers 
(to compensate consumers for their efforts in public 
conservation campaigns or enforced power cuts)

• introduce a floor on spot prices during conservation 
campaigns

• phase out the reserve energy scheme
• evaluate access to reserve water in hydro lakes.

Compensation payments to consumers are intended to 
remove the incentive for market participants to advocate 
for conservation campaigns. In effect these payments are a 
form of penalty and generator/retailers are incentivised to 
spend capital to avoid this penalty cost rather than gaining 
revenue. They are also intended to incentivise generator/
retailers to better manage supply risks, to encourage better 
water management, to encourage dry year generation 
plant building and to reward demand side management. 
Increasing costs to generator/retailers and rewarding 
consumers in a way that is unrelated to actual conservation 
efforts ($10 per week), is a fairly blunt instrument.

A floor on spot prices (scarcity pricing) during 
conservation campaigns could potentially be more 
effective in incentivising the building of thermal peaking 
plants, provided the prices are set high enough to ensure 
an adequate revenue stream. Again these are supposed 
to be rare events.

On balance, IPENZ believes the existing market structure 
should be retained and does not support the direct 
provision of reserve energy, as it removes the revenue 
needed to justify the peaking plant. However it needs 
to be recognised that long term consistency of market 
arrangements is vital. Plant that will generate significant 
revenue (or avoid penalty costs) only occasionally is a 
high commercial risk and the signals must be set and 
kept the same for many years so companies that invest 
will get the return. If the recent pattern of frequent 
occurrences of security of supply concerns continues, 
measures which will produce a more acceptable pattern 
will need to be adopted. Our preference is to achieve this 
through financial incentives for generators collectively to 
maintain an acceptable level of reserve capacity. 

It remains to be seen whether the proposals for 
compensation payments to consumers and a floor on 
spot prices will be sufficient incentives to ensure thermal 
peaking plant is built in time to address the emerging 
peak shortages.
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6.4 Improving Competition for Generation Investment 
LRMC trends. It is possible that a more competitive 
market could reveal that there are lower cost generation 
projects not currently being considered, or would force 
more innovation and lower costs on planned projects. 

Given current trends, access to wind development 
options is important as part of the mix to meet future 
demands. Wind is a technology that is much less site 
specific than hydro, for example, and relatively accessible 
to potential competitors. Thus entry barriers seem 
relatively low, and New Zealand wind development costs 
are internationally competitive. This is because New 
Zealand is generally recognised as having one of the 
better wind resources because of its location, lying across 
the prevailing westerly winds (the ‘Roaring Forties’). 
However, there are issues with wind, and these include 
the extent to which it reliably contributes to peak capacity 
as compared to providing energy. Wind energy costs are 
also strongly related to exchange rates (70 to 80 per cent 
of capital costs are related to turbine costs77), although 
construction can be timed, to some extent, to take 
advantage of lower exchange rates. Wind turbines are 
also facing increasing community resistance. 

Also critical is future investment in thermal peaking plant, 
and this is inhibited by:

• the uncertainty of future gas availability
• the uncertainty of future carbon prices
• the government’s incomplete work on the design of 

the wholesale market. 

Overall, investment in generation appears to be 
economically efficient, but future investments in wind and 
thermal generation are uncertain.

Lack of competition is an issue in many sectors of the 
small, isolated New Zealand economy. It will probably 
always be an issue in electricity. There has been much 
focus lately on competition in the wholesale market. 
However this is much less relevant than might be thought, 
because most transactions in the wholesale market 
are really transfers between the generation and retail 
arms of vertically integrated firms. What matters most 
is competition with respect to the sector’s largest cost 
components. 

Transmission and distribution costs are important, but 
these are virtual monopolies, and New Zealand is reliant 
on regulation, not competition, to restrain their costs. 
Generation is the largest cost component in electricity 
generation, and competition in the market for generation 
investment should ideally be sufficient to ensure:

• prices charged to each load class (peak, off-peak, etc) 
do not exceed the LRMC of the generation technology 
that can most economically cover that load class; and

• the LRMC of each generation technology is kept as 
low as possible.

Market data suggests the first objective is being met 
in New Zealand – i.e. market participants appear to be 
earning no more than an acceptable rate of return on new 
investment. This is shown in Table 7 below.

The main reason for Genesis Energy’s loss was due to a 
revaluation of its generation assets. There are, however, 
debates76 on how to realistically measure return on 
investment.

The second objective (LRMC) is harder to conclusively 
verify, although the 2006 and 2009 Reviews show sound 

Table 7 – Return on equity of generators

Year ended June 2008 Year ended June 2009

Contact Energy 8.2 per cent 4.0 per cent

Genesis Energy 7.0 per cent -9.7 per cent

Mighty River Power 4.9 per cent 6.1 percent

Meridian Energy 3.0 per cent 2.1 per cent

Trust Power 7.9 per cent 8.8 per cent
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6.5 Improving Retail Competition 
remain status quo. IPENZ considers the risks associated 
with this transfer outweigh the potential South Island 
retail market improvements, and the asset swap will be 
counterproductive.

Developing a liquid contracts market will allow all 
retailers, new and existing, to acquire hedges to cover 
their retail risk. Similarly a transmission hedging 
mechanism will enable retailers to better manage 
locational risk created by transmission congestion. These 
will improve retail competition at the residential level as 
new entrant retailers and existing retailers will be able to 
cover their existing sales by fixing their forward costs.

Allowing lines companies into retailing is intended to liven 
up retail competition. However, it is noted that to prevent 
lines companies taking advantage of their monopoly 
position, a number of restrictions are proposed to 
regulate the activities of the 29 lines companies.

Overall, with the exception of the proposal to transfer 
Tekapo A and B, the current proposals and retail demand 
management initiatives should assist in promoting 
greater retail competition.

In the 2009 Ministerial Review it was concluded that 
since 2002 the rate of increase of retail prices for 
commercial and residential users rose at a greater 
rate than new supply, and therefore there was room for 
substantial improvement in the level of competition. To 
address this, the government has decided to:

• reconfigure the ownership of SOE assets
• introduce an electricity liquid hedge market and a 

transmission hedging mechanism
• facilitate greater demand side participation in the 

wholesale market
• allow lines companies to retail electricity in their areas.

Transferring Tekapo A and B from Meridian Energy 
to Genesis Energy, as proposed by the government, 
will provide Genesis Energy with a generation base 
in the South Island and is intended to increase retail 
competition in the South Island. However the Waitaki 
system was designed as an integrated system and will 
require an agreement between Meridian Energy and 
Genesis Energy to ensure the economically efficient 
use of water is coordinated. If Meridian Energy is to 
lose 990 GWh of production, IPENZ believes Meridian 
Energy’s best commercial move would be to reduce 
its retail base correspondingly, and competition will 
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7.1 Outcomes and Conclusions
IPENZ considers any real progress towards achieving the 
renewables objectives has been serendipitous, and that 
the main reasons for progress have been the transition 
from low-cost Maui-fuelled thermal generation and 
improvements in technology. These make renewable 
projects, particularly wind, more competitive. While 
increasing renewables is intended to be beneficial from a 
carbon based emissions perspective, it leads to increased 
costs, as more backup and peaking capacity is required 
to maintain security of supply.

Our analysis indicates the renewables percentage will be 
about 71 per cent in 2025 – well below the government’s 
renewables target of 90 per cent.

New Zealand compares well with other countries in the 
area of emissions from electricity generation. However 
the generation analyses for 2015 and 2025 are that 
carbon based emissions from electricity generation will 
rise from current levels, in conflict with the government’s 
objective of reducing emissions. This is due to the need 
for backup and peaking plant influenced by increasing 
wind penetration. This notwithstanding, there is little 
rationale for a quantitative emissions target given that the 
principal intervention influencing emissions will be the 
emissions trading scheme (ETS). Under the ETS 
each sector will make its own investment response.

Over the years governments have changed the objectives 
for electricity generation, although, there have been 
enduring common themes since the market’s formation. 
The government has generally, with some exceptions, 
taken a hands-off approach to achieving those objectives. 
The direction of generation investment has been left 
to the economic and pricing signals of the wholesale 
electricity market.

The outcomes to date have been variable – some 
progress has been made in some areas, while there is 
considerable scope for improvement in others.

Energy efficiency has remained as one of the 
government’s enduring objectives, and it is an attractive 
form of capital investment. IPENZ is concerned that 
there is not an overarching energy efficiency target in 
New Zealand. Also, IPENZ considers consumers do 
not have sufficient technical knowledge about energy 
efficiency, and need aggressive sector-specific initiatives. 
Demand side management including time-of-use tariffs, 
smart metering, and smart appliances, load control and 
demand side participation in the wholesale electricity 
market can provide important contributions to reducing 
generation needs in the future. IPENZ concludes that this 
area has been under developed. 

IPENZ considers the 90 per cent renewables target is 
not, and never was, a practical target. It is incompatible 
with the New Zealand non-interventionist approach to 
generation investment, and this is in stark contrast to 
the approach of most other countries with targets. New 
Zealand is already producing a high proportion of its 
electricity from renewable sources.

CONCLUSION AND 
RECOMMENDATIONS
Outcomes to date have been mixed, and in the future there are some 
serious emerging issues.
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An area of key concern is ensuring security of supply. As 
noted in Section 3 New Zealand is in an unusual position, 
with a vulnerable electricity supply. This is because of 
its high reliance on climatic related generation sources, 
low storage and isolated location. New Zealand has 
experienced generation related shortages in four of the 
last ten years. This situation is serious, particularly until 
the HVDC connector is upgraded. 

This highlights the importance of investment in rapid 
response peaker plant to address this immediate 
issue, and backup plant for the periodic instances of a 
combination of low wind, dry years, thermal outages, and 
HVDC unreliability. Given the extreme vulnerability New 
Zealand (and probably no other country) experiences, 
the market has been surprisingly successful to date in 
delivering investment in new generation. It remains to 
be seen whether, in the future, the improvements to the 
wholesale electricity market will provide sufficient revenue 
to incentivise the major investment that is now needed 
in thermal peaking plant. The Electricity Commission has 
recently concluded that because of the “missing money” 
issue there may be a problem with investment signals for 
reserve energy plant. IPENZ agrees. We see the need to 
stop tinkering and set in place long term signals that will 
generate this revenue or equivalent penalty payments.

To increase resilience to dry years, the storage and 
availability of fuels should also be given greater attention 
in the future, although this will increase costs. In the 

case of hydro, the possibility to increase hydro storage, 
including pumped storage, should be considered. For 
thermal generation, gas storage facilities may be of 
greater importance in the future as a buffer against 
supply uncertainties.

In relation to price, wholesale contract prices have largely 
tracked the long run costs of new gas thermal generation, 
and there is no clear evidence of the sustained or long 
term exercise of market power. There is wide agreement 
that there is room for improvement in the level of 
competition at the retail level, and the government 
has proposed a number of measures to address this, 
including transferring Tekapo A and B from Meridian 
Energy to Genesis Energy. IPENZ considers this transfer 
will be counterproductive as there is a high risk it will 
lead to uneconomic use of hydro water and have limited 
effectiveness in improving retail competition.

In terms of future generation types, New Zealand faces 
considerable difficulties. There are increasing concerns 
on the environmental impact of wind and hydro projects. 
Furthermore, there is a difficult investment climate for 
thermal generation, and the economic viability of new 
technologies is marginal. 
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Overall, New Zealand has and will continue to perform 
comparatively well in terms of the level of electricity 
generated from renewable resources, but paradoxically 
our emissions are likely to increase. Even with a well 
performing wholesale and retail market the limited 
choices for types of generation and investments needed 
for a secure supply are likely to increase future prices 
significantly. 

As an isolated island nation, with a strong reliance 
on climate related generation sources with limited 
storage, New Zealand operates possibly one of the more 
vulnerable systems in the developed world. As a result 
of this, New Zealand may need more sophisticated 
solutions than other countries to ensure security of 
supply. IPENZ recognises that solely relying on a market 
to manage such a vulnerable system and deliver a 
sufficient level of security of supply places our electricity 
supply at considerable risk. Market arrangements must 
be stable to provide the certainty needed to encourage 
new generation investment, and must reflect the need to 
prompt an appropriate generation mix.

7.2 Recommendations
IPENZ recommends the government:

• continues and strengthens the financially beneficial 
energy efficiency and conservation initiatives that are 
underway

• increases public awareness of energy efficiency 
and demand side responses to reduce demand for 
electricity

• re-establishes a clear energy efficiency target to 
enable the energy efficiency programmes’ overall 
performance to be measured

• encourages the further development of demand side 
management initiatives including time-of-use tariffs, 
smart meters, smart appliances and wider use of load 
control/interruptible supplies

• reviews the proposed transfer of Tekapo A and B from 
Meridian Energy to Genesis Energy

• removes its objective for 90 per cent of electricity to 
be generated from renewables

• recognises that progress towards the objective to 
reduce emissions from electricity generation will 
depend on the success or otherwise of the emissions 
trading scheme

• stabilises the wholesale electricity market 
mechanisms and creates the potential for generators 
to receive the necessary revenue so they are 
sufficiently incentivised to invest in backup/peaking 
generation plant.
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Appendix 1: The Mix of Plant Predicted to be Commissioned by 2015
2015 likely scenario (build schedule):

Location / project GWh Generation type

Under construction

McKee – co-generation 55 Thermal

Stratford 1,051 Thermal

KA24 Kawarau 79 Geothermal

Centennial Drive -Tauhara 181 Geothermal

Nga Awa Purua 1,041 Geothermal

Te Mihi 1,734 Geothermal

Wairakei -1,285 Geothermal (decommission)

Benmore refurbishment 55 Hydro

Waipa 35 Hydro

Te Rere Hau Stage 3 60 Wind

West Wind 501 Wind

Subtotal - under construction 3,507

Potential

Ngatamariki 788 Geothermal

Poihipi 158 Geothermal

Hawea Control Gate Refit 80 Hydro

Cook Strait Marine Energy Pilot 3.5 Marine

Kaipara Harbour Pilot 3.5 Marine

Te Rere Hau Stage 4 53 Wind

Te Uku 294 Wind

Otahuhu C 438 Gas peaker

Subtotal - potential 1,818

Total 5,325

The total additional projects that are expected to 
be completed by 2015 can be added to the existing 
generation capacity to calculate the total capacity in 
2015. This data is presented in the following table:

2015 Generation GWh

Existing generation 43,483

Projects completed by 2015 5,325

Total 2015 capacity 48,808
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Appendix 2: The Mix of Plant Predicted to be Commissioned by 2025
2025 likely scenario (build schedule): 

Location / project GWh Generation type

Huntly -1188 Unit 4 decommission

Rodney 526 Gas peaker

Auckland 1051 Gas peaker

Rotoma 276 Geothermal

Mokai 4 315 Geothermal

North Bank Tunnel 999 Hydro

Matiri 25 Hydro

Beaumont – Clutha River 924 Hydro

Queensbury – Clutha River 799 Hydro

Luggate – Clutha River 429 Hydro

Central Wind - Moawhango 456 Wind

Turitea 526 Wind

Hauauru ma riki 876 Wind

Taharoa 350 Wind

Mill Creek 249 Wind

Total 6,613

The total additional projects that are expected to be 
completed by 2025 can be added to the 2015 capacity 
to calculate the total capacity in 2025. This data is 
presented in the following table:

2025 Generation GWh

Existing generation, plus projects 
completed by 2015

48,808

Projects completed between 
2015 and 2025

6,613

Total 2025 capacity 55,421
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