Wind Energy
the growing role for Wind Energy
in New Zealand’s electricity system

Tararua wind farm

Te Uku
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Wind

Right here, right
now, and the
right technology

75%
90%
20%
free

of New Zealand electricity supplied
through renewable energy sources.

government target for
renewable generation by 2025.

of New Zealand’s electricity can
be wind generated by 2030.

New Zealand is lucky. Around 75% of electricity
is supplied through renewable energy sources.
The government has set a target of 90% renewable
generation by 2025, which will require a big
expansion of renewable electricity generation1.
Of the renewable sources of electricity, wind has
greatest potential for New Zealand. It’s abundant
and we have plenty of land on which to site wind
farms. The technology has developed to the
point where it is now a very cost-effective form
of electricity generation in New Zealand.
Wind is free and clean. The technologies for
harnessing wind have advanced hugely over the
last two decades. Turbines are bigger and better:
capacity is increasing as is efficiency and reliability.
All the while, costs are coming down.
The wind industry here is young, but able to tap
into the expertise of a global industry that is both
mature and growing.
Wind is crucial to New Zealand's energy future.
Allied with other generation sources and an
integrated electricity grid, wind can be a key part of
a safe and secure electricity system, generating at
least 20% of New Zealand’s electricity by 2030.

Wind is free and clean.

1

Government Energy Strategy August 2011. 90% renewable electricity generation in an average hydrological year
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Electricity
Where we are now,
where we need to be

21%
2.2%
more electricity by 2030.

Electricity demand has grown at an average
rate of 2.2% per year from 1992 to 2005.

Electricity is fundamental to our way of life and
well-being. It shapes how we live and how we work.
Electricity will become even more important in
the future, for example powering electric cars and
embedded intelligence in everyday products.
Most people simply flick a switch and expect a light
to shine or a kettle to boil. It’s easy to forget that
the switch connects to a complex electricity system
that includes numerous power stations, the national
grid and local lines networks.
The reliable and cost effective supply of electricity
that this system delivers to our homes and
workplaces is crucial to our economy. And as our
economy and population have grown, so too has
our demand for power.
Electricity demand has grown at an average rate of
2.2% per year from 1992 to 20052 before slowing
to 0.3% growth during the recent global economic
crisis. Government forecasts say that electricity
demand will grow at an average rate of 1-1.2% per
year out to 2030 (from 43,000 GigaWatt hours
to 52,000 GWh, an increase of about 21%). Peak
demand will also increase, from about 7 GigaWatts
to around 8 GW.

2 Ministry of Economic Development, energy Outlook December 2011
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National Energy Demand Projections3
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We need to diversify our
electricity supply

New Zealand has much of its electricity supply ‘eggs

The New Zealand Government has recognised the

are also well developed. But it is hard to see how

in one basket’, with hydro supplying two thirds of
our electricity needs. Our geothermal resources

importance of renewable generation; its current

these technologies can continue meeting all the

energy strategy includes a target of 90% electricity

increasing electricity demand. Development sites

from renewable sources by 2025 , up from

for large hydro dams are becoming very hard to

around 75% today. Achieving this target requires

secure. New Zealand is coming to the end of sites

a substantial increase in renewable generation –

for cheap “brownfield” geothermal development –

renewable electricity needs to grow much faster

although there may be plenty of new geothermal

than electricity demand.

potential it will be more expensive and uncertain

The use of these renewable energy resources will

than previous development.

4

be important for New Zealand’s economy. The
country is fortunate in having ample supplies of
renewable energy resources to help meet future
energy demand. These renewable resources can
shield the economy from global price and supply
issues associated with fossil fuels. They can help
combat climate change. Renewable energy also
ties in strongly with New Zealand’s clean and green
image around the world, supporting tourism and

Renewable energy ties in strongly
with New Zealand’s clean and green
image around the world, supporting
tourism and providing other
business opportunities.

providing other business opportunities.

3	New Zealand Energy Data File and 1% energy growth 2011-2030
4	New Zealand Energy Strategy, August 2011
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Wind
Comes to the fore
In terms of renewable electricity generation, wind is
likely to play a very significant role over the next 20
years. This country’s wind resource is one of the best

5%
90%

of the country’s electricity is
already produced by wind power.

government target for
renewable generation by 2025.

in the world; in fact, the Global Wind Energy Council
calls our wind resources “spectacular”5. We have
only scratched the surface of its potential. Although
the New Zealand wind industry is still young, wind
generation technology itself has come of age.
Wind power already produces 5% of the country’s
electricity. That figure is predicted to grow because
New Zealand has a lot of wind, it is a very cost
effective form of new generation, and many onshore
development sites are available.
Investment in new wind farms makes economic
sense for generators. In 2011 a report6 showed
that existing wind farms have long run marginal
costs that make them among the best choices
for delivering low cost electricity, and Bloomberg7
showed that costs are continuing to fall. Looking
out into the future, turbine manufacturers say that
because of technology improvements, operations
and maintenance costs will be much lower than in
the earlier years of the wind industry.

Mt Stuart

Lulworth

This country’s wind resource is one
of the best in the world; in fact, the
Global Wind Energy Council calls
our wind resources “spectacular”.
We have only scratched the surface
of its potential.

5 Global Wind Energy Council (April 2011). Global Wind Energy Outlook 2010
6 Economics of Wind development in New Zealand, Deloitte, April 2011
7 Bloomberg New Energy Finance, November 2011
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Aside from being abundant our wind is predictable

NZWEA expects that wind power will
grow considerably between 2012 and
2030, to at least 3,500 MW capacity
from 622 MW.

– modern forecasting techniques give accurate wind
predictions over 24 hours. Seasonally wind is actually
more reliable than rainfall.
Wind also fits neatly into our existing electricity
infrastructure. Feeding low cost wind power into a grid
that already caters for varying demand and supply is
readily achievable at 20% wind generation by 20308.
As a result, NZWEA expects that wind power will
grow considerably between 2012 and 2030, to at
least 3,500 MW capacity from 622 MW. In recent
years wind energy capacity has been growing at
over 27% per year.

Built wind generation with projection to 2030
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8 Strategies and Decision Support Systems for Integrating Variable Energy Resources in Control Centers for Reliable Grid
Operations, US Department of Energy, October 2011
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Atiamuri hydro power station

Stratford gas peaking plant

Photo: Mark Dwyer lavameda

White Hill wind farm

Nga Awa Purua geothermal power station
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Electricity generation 2030
With wind at 3.5GW other sources of generation will continue to have important roles, although these may
change as our electricity system becomes more diversified and more wind generation comes on stream.
By 2030, NZWEA expects New Zealand's generation mix to be as follows:
Generation
Type

Generation
Capacity
2012-2030 9 (GW)

Expectations

Hydro

5.2 - 5.4

Hydro capacity will become more directed towards meeting peak
demand and lakes will stay fuller for longer.

Geothermal

0.7 - 1.2

Capacity will almost double but after this doubling there is limited
scope for cheap development as geothermal moves to more risky
and expensive “greenfield” development.
Commercialisation of deeper and hotter geothermal technologies
is around 2 decades away.

Gas

1.4 - 2.3

Gas generation will remain an important part of the electricity mix,
due to its inherent ability to rapidly vary output. Gas generation is
ideal for peak supply and filling in generation gaps.
Gas prices are uncertain and may track the price of oil in the
long term.

Coal

1.0 - 0.25

Huntly phase down (2 of 4 units mothballed over next few years).

Wind

0.6 - 3.5

More wind farms, spread around New Zealand.

Other
(for example, solar)

Uncertain

Promising technologies will continue being developed, but few
currently have the combination of immediate availability and
utility-scale cost effectiveness.

9	NZWEA analysis using data from Deloitte, Bloomberg and Ministry of Economic Development
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Wind
Large, mature, and
growing industry.
Today, about 75 countries worldwide have

75
1.3

countries worldwide have developed
commercial wind power installations.

million people will be employed
in the industry globally by 2020.

developed commercial wind power installations.
Globally, 41,000 MW of wind power came online
in 2011, raising by 21% the total installed global
capacity to 238, 351 MW10. The majority of new
installations are outside the OECD, and new
markets in Latin America, Africa, and Asia are
driving market growth. For instance, at the end
of 2010, China had an installed wind capacity of
44,733 MW; in 2011 it added a further 18,000
MW – and in 2011 accounted for 26% of the
world’s new installed capacity.
Wind is a generator of jobs as well as electricity.
According to a ‘moderate’ growth scenario cited in
the 2010 Global Wind Energy Outlook11, more than
a million people will be employed in the industry
by 2015 and 1.3 million by 2020. By 2030 the wind
industry could employ 2.6 million people worldwide.
Most of the world’s large electrical companies are
involved in the wind industry, and some companies
specialise in wind energy including a number of
Fortune 500 companies. Wind is now a mainstream
technology supported by some very large companies.

Gebbes Pass

Today, about 75 countries worldwide
have developed commercial wind
power installations. Globally, 41,000
MW of wind power came online in
2011, raising by 21% the total installed
global capacity to 238, 351 MW.

10 Global Wind Energy Council (February 2012). Global Wind Energy Statistics 2011
11 Global Wind Energy Council (April 2011). Global Wind Energy Outlook 2010
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Cumulative MW of global wind generation capacity 1996 - 2011
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20% WIND
Meeting the challenges
By 2030 NZWEA anticipates that wind generation
will grow to 20% of New Zealand's electricity
production as part of a 90% renewable electricity

NZ
WIND
The wind is almost always blowing
somewhere in New Zealand

This country has a world class wind resource
and there is no shortage of onshore locations.

system. Wind’s current 622 MW capacity will
need be to around 3,500 MW by that date. Wind
technology has a set of natural advantages that
means it will play a significant role in New Zealand’s
electricity future.
Most existing wind generation is located in the
Waikato, Manawatu, Wellington and Southland.
Future growth areas include Northland, west coast
Waikato, South Taranaki, Hawkes Bay, Canterbury,
Otago and Southland.
Having wind farms sited throughout the country is an
advantage when integrating wind into the electricity
system. Geographically spread wind farms will reduce
wind power variability for the grid as a whole and
reduce weather impacts. The wind is almost always
blowing somewhere in New Zealand and a national
network of wind farms will ensure more reliable wind
contribution to electricity production.
Specific location of a wind farm largely depends on
finding sites that deliver a combination of abundant
wind, plenty of land for the turbines, good grid
connection and ease of access for construction.
The turbines themselves actually take up very little
space, and are often sited on hilltops of already

Mahinerangi

relatively marginal agricultural land.
Wind generated electricity in New Zealand is likely
to be onshore until at least 2030. This country has a
world class wind resource and there is no shortage
of onshore locations.

Wind farm construction
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In 2012 resource consents are in place for a further
1,700 MW of wind generation. This is a healthy
pipeline of potential wind farm developments.
Future developments are likely to include a few large
wind farms, several in the 50 MW to 150 MW size
(similar to Te Uku and West Wind), and also a number
of smaller capacity schemes around the country.
NZWEA expects to see new wind farms being
developed by a wide range of organisations
including major generator/retailers (gentailers),
smaller specialist developers, owner-operators from
industry, and possibly new investment entrants to
the market from overseas.
The wind resource is a critical factor for selecting
wind farm sites. Other factors are important also,
such as connection to the electricity grid and
site access.
3,500MW of wind generation capacity will cover
0.4% of New Zealand's land area. 0.003% of
New Zealand's land will be occupied by turbines,
roads etc. on wind farms.

Map:
Existing and consented wind farms,
and main areas under investigation
for future development12.

12 For example, areas where wind speed is being monitored
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Project West Wind
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Wind
Is good business
and affordable
Research from here and overseas clearly shows that

“…onshore windfarms can be
profitable at the same price that
is paid for other energy sources.
We’ve proven that in New Zealand”.
Peter Löscher Chief Executive,
Siemens.13

wind stacks up financially in New Zealand now, and
will become even more profitable in the future. The
key reason is that ongoing running and maintenance
costs are falling. Further, wind farm developers are
continuing to improve how they develop wind farms,
through more accurate site assessment, reducing
development costs, siting turbines more effectively,
and sizing them more accurately. The wind farm
developers and operators in this country have the
advantage of being able to tap into the expertise
of a global wind industry that is both mature and
growing - resulting in cost efficiencies.

million per year, this figure less than half of the
average annual new build capital investment in
electricity generation over the past 5 years.
Not only does wind stack up on purely cost
competitive grounds, it also matches well with
the different sources of generation used in New
Zealand. Hydro and gas peaking provide flexibility.
Geothermal and gas combined cycle contribute
baseload electricity generation. Wind contributes
variably but reliably on a seasonal timeframe and
predictably on a daily timeframe. Taken together

The annual capital investment required to reach

New Zealand has an ideal mix of hydro, gas, wind,

20% of electricity generation by 2030 is not huge

and geothermal resources for reliable and cost-

by energy investment standards. At around $300

effective generation.
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Deloitte + Bloomberg + NZWEA
13	Interview with Newsweek Magazine, October 2010
14	Long Run Marginal Cost of generation
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Gas fuel costs for generation15
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One important advantage of wind generation is that
it can be deployed quickly and in different amounts.
In times of low electricity growth smaller wind farms
can be built that are well matched to the increase
in demand. Similarly, if demand grows rapidly
wind generation can be deployed quickly when
consents are in place - in months rather than
years - efficiently matching demand growth and
supply. Thus, development of wind can reduce the
electricity shortage/over-capacity cycle that New
Zealand has traditionally experienced.
There is one absolute certainty about wind
generation – the price of the fuel. From a long-term
business planning perspective wind generation
provides a very high level of certainty. The amount
of wind generated electricity produced in any year
is very predictable, as is the cost of the fuel (zero).
Fuel price changes are a significant long-term
factor when making investment decisions. While
considerable uncertainty surrounds long-term costs
for fossil fuels, wind is free, now and in the future.

2011

Wind
Brings a range
of economic benefits
Wind is already recognised globally as being
a renewable electricity source that delivers
environmentally sustainable power. In New
Zealand it provides a reliable (but variable)
generation source, has zero fuel costs, reduces
New Zealand’s dependence on fossil fuels, and
reduces dependence on seasonal weather
patterns (compared to hydro electricity).
As a package, these advantages mean that with
more wind generation the New Zealand electricity
supply will be more dependable as it becomes less
drought-prone and less susceptible to fossil fuel
price changes. In turn, a more reliable electricity
supply and price will underpin a strong

And we know very accurately how much wind there

New Zealand economy.

will be from year to year because New Zealand wind

There are further economic benefits delivered

is very reliable on an annual basis.

by wind energy.

15	Contact Energy Annual Reports
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Using wind for electricity generation means that the

Developing the country’s wind resources could

fossil fuels used by this country can be deployed

increase export earnings. Although New Zealand

into more economically valuable contributions, such

is a small market and many major components

as powering manufacturing industries.

will continue to be manufactured overseas, the

Jobs as well as electricity will be generated by

challenging nature of our winds and the distance

wind farm developments. 3.5GW of wind farms
will result in an employment benefit of up to 1,500

from overseas spares and repair resources is already
providing the impetus for local development of

jobs. This figure includes over 500 direct jobs in

innovative approaches and solutions.

operations and maintenance and around 150 jobs

This country is already known as a good learning

in construction . A lot of these jobs will be in the

and testing environment for wind turbines. Over

regions, many in rural areas.

the coming years, it is anticipated that the New

Traditional forms of farming will continue around

Zealand wind industry, and the wider engineering

16

the turbines. Wind farm leasing will be a helpful
form of revenue for many farmers - delivering over

and scientific community, will develop exportable
skills and technologies.

$10 million in annual lease payments .
17

16 BERL / NZWEA survey of jobs associated with wind farm operations, 2012
17	NZWEA estimates based on current market cost of lease per MW capacity and assuming 3500MW of wind capacity
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Working through
the issues
As a country, we have a number of issues to
work through to realise the benefits of increased
wind power.

savvy” plans that anticipate the development of
wind farms, and provide clear direction to the
industry on the location-specific values and issues
needing to be taken into account when planning
and evaluating wind farm development. In particular
NZWEA expects to see consistent approaches to
landscape assessment, managing sound from wind

Tackling misconceptions
about modern wind farms

turbines and managing biodiversity impacts.

There are misconceptions about the cost and

consenting. These guidelines will continue to be

performance of wind farms. These reflect issues

updated to reflect the industry’s knowledge of

that the wind industry had in its early years and

wind farm development.

are out of date in 2012. The industry as a whole
is improving all the time, and as more countries
develop modern and efficient wind energy projects,
this is being recognised by analysts and media
around the world. For example, in November 2011
Bloomberg New Energy Finance stated:
“The public perception of wind power tends to be
that it is environmentally-friendly, but expensive
and intermittent. That is out-of-date - in the best
locations, [wind] generation is already costcompetitive with fossil fuel electricity, and that
will be the case for the majority of new onshore
turbines installed worldwide by 2016.”
By 2030, NZWEA expects the country to have
a clear understanding of wind generation
technology and its importance in New Zealand’s
electricity supply mix – similar to New Zealanders’
understanding of hydro and geothermal generation
for instance.

In addition NZWEA’s industry led best-practice
guidelines will support the improvement in

By 2030, NZWEA expects the New Zealand
planning system to be familiar and able to deal
with any issues around wind farm proposals
and consents. The wind industry development
guidelines will be widely used by developers,
communities and regulators. As a result consenting
for wind farms in 2030 will be straightforward.

Grids and markets
Any form of utility-scale electricity generation must be
connected to the local or national electricity grids.
In the mid 2000s there were concerns about
integrating variable renewable generation into existing
electricity grids, but wind energy is now accepted as a
key part of an integrated national generation mix.
Predicting electricity output from a wind farm is
becoming an increasingly exact science. It’s now
possible to accurately predict, hour by hour, electricity
output from one turbine and whole wind farms.

Consenting timescales and
inconsistencies

Predictive technologies will continue to improve.

The consenting process for wind farms is an issue.

changes in both electricity demand and output.

The resource consent process itself can take many

NZWEA also expects to see changes to the

years and result in considerable uncertainty for local

electricity market, reflecting improvements brought

communities, local government and developers alike.

about by new technologies, improvements to the

NZWEA expects to see an effective implementation

grid infrastructure, and from having a sophisticated

programme for the National Policy Statement

electricity system based on a diverse mix of

for Renewable Electricity Generation. This

generation technologies.

implementation programme should deliver “wind

By 2030, NZWEA expects New Zealand to have
a grid system that is highly responsive to rapid
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VOICE
For the industry
With its increasing size and more significant role in
New Zealand’s electricity infrastructure, the wind
industry is maturing.

20%
Safe

Looking out to a future where 20% of this
country’s electricity needs are met by wind.

To develop wind as a reliable, clean, safe
and commercially viable energy source.

It will make a significant contribution to achieve the
Government’s 90% renewable electricity goal by
2025 and will support the New Zealand economy.
Looking out to a future where 20% of this country’s
electricity needs are met by wind, a strong industry
is needed; one that acts collectively to develop wind
as a reliable, clean, safe and commercially viable
energy source.
The New Zealand Wind Energy Association will focus
on helping develop the industry. It will continue
communicating the benefits of wind energy within an
integrated electricity grid to the many wind industry
stakeholders including the public, government,
industry and the investment community.
Over the next few years, NZWEA expects to see the
establishment of an industry-wide health and safety
initiative, and the identification of training needs to
support the growth of the industry into the future.
Above all, NZWEA will continue to be a trusted
voice in the ongoing development of the wind
industry in New Zealand.

Te Uku

Weld Cone

The New Zealand Wind Energy
Association will focus on helping
develop the industry. It will
continue communicating the
benefits of wind energy within
an integrated electricity grid.

19
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By 2030

NZWEA expects
1.

That wind power will grow considerably to

7.

at least 3,500 MW of installed capacity from
622 MW in 2011, providing cost-effective
electricity for the New Zealand economy

internationally in wind-energy niches.
8.

A government-private sector R&D programme
focused on New Zealand-specific issues. This

and over 1,500 jobs mostly in rural areas.

programme supports both the management

2.	New wind farms being developed by a

of environmental issues and the development

wide range of organisations including major

of internationally successful niche New Zealand

generator/retailers (gentailers), smaller

companies.

specialist developers, owner-operators from
industry, and new investment entrants.
3.	New Zealanders to have a clear understanding
of wind generation technology and its

4.

A number of New Zealand companies operating

9.

A well developed industry-wide health and
safety programme.

10. A well developed industry training system.

importance in New Zealand’s electricity supply

Above all, NZWEA will continue to be a trusted

mix – similar to New Zealanders’ understanding

voice in the ongoing conversations about wind

of hydro and geothermal generation for instance.

energy in New Zealand.

“Wind savvy” RMA plans that anticipate the
development of wind farms, and provide
clear direction to the industry on the locationspecific values and issues needing to be taken
into account when evaluating a wind farm
development.

5.

The wind industry led best-practice guidelines
are widely used by industry, communities and
consenting authorities, and are actively updated.

6.	New Zealand to have a grid system that
underpins a sophisticated and reliable electricity
market and is highly responsive to rapid
changes in both electricity demand and output.

NZWEA will continue to be a trusted
voice in the ongoing conversations
about wind energy in New Zealand.
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APPENDIX
Relative costs
of new generation
In 2011, Deloitte published a study of the economics
of wind farms in New Zealand18. Part of this report
included an examination of the relative costs of
different forms of electricity generation, based on
costs of past projects.
Looking further afield Bloomberg New Energy
Finance19 recently showed that wind power costs
have reduced by 14% for every doubling of world
capacity to date. These reduced costs have been
delivered through a combination of better efficiency,
higher capacity, reduced turbine prices, and reduced
maintenance costs. The same team of analysts also
predict that costs of wind power will continue to fall
by a further 12% over the next five years.
Early evolutions of wind turbines did suffer failures in
New Zealand due to our strong winds. The problems
have been engineered out and maintenance costs in
West Wind

the future are likely to be much lower, and turbines
can be expected to last for 25 years or longer before
needing a major rebuild.
It is apparent that the investment potential for
wind is very positive and can only get better. This
is because the New Zealand industry can tap into
the expertise of a rapidly growing but mature
global industry.

Te Rere Hau

Bloomberg New Energy Finance
recently showed that wind power
costs have reduced by 14% for
every doubling of world capacity
to date.

18 Economics of Wind development in New Zealand, Deloitte
19 Bloomberg New Energy Finance (2011). Onshore wind energy to reach parity with fossil-fuel electricity by 2016
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Wind and hydro generation working together. Mahinerangi, Otago
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LRMC – 2016 $/MWh
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90%
20%

government target for
renewable generation by 2025

of New Zealand’s electricity
can be wind generated by 2030
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