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FOREWORD
We are all heavily reliant on sources of energy for our
food, transport, shelter, comfort, entertainment, water,
waste treatment, and more. For many decades the
world has relied on the combustion of coal, oil, and gas
to provide many of these energy services. It is now very
evident that the resulting emissions of carbon dioxide
into the atmosphere, together with the release of other
greenhouse gases related to manmade activities, are
causing the warming of the planet. The likely impacts
from climate change on New Zealand in the future, and
consequently on all of us who live here, have been outlined in the IPCC 5th Assessment Report on “Impacts,
Adaptation and Vulnerability” March 2014. The future is
not looking good.
The grave concerns for the future by the many members
of Generation Zero who live, study and work through
the length of the country, has led to an amazing movement by this growing group of young people to ensure
that all New Zealanders better understand that we need
to take notice. Their message is simple:
• We have a problem.
• It won’t go away from inaction.
• There are cost effective solutions to help slow
down the rate of climate change.
• It will need everyone to make a contribution by
reducing our carbon footprints.
• There are many additional beneﬁts from doing so.
• New Zealand and all its citizens will have to play
our part along with all other countries in the world.
I congratulate Generation Zero on producing this
report. It clearly identiﬁes what New Zealand can do to
help reduce the imminent and future threats from the
increasing frequency of extreme weather events, sea
level rise, and many other impacts. This report should be
compulsory reading, not only for high school students
and the next generation, but also for grandparents and
senior citizens. Most importantly, it deserves the attention of decision makers, who have the responsibility
and the opportunity to steer New Zealand through the
immediate challenges we face to offer a brighter future
for all.

Generation Zero make a powerful and compelling case
for our need to move away from fossil fuels and to
embrace a new low-carbon future. Their excellent “Challenge to our Leaders” shows the way. The new IPCC
report paints the picture — to avoid unprecedented and
dangerous changes to the climate system, the global
community must reduce greenhouse gas emissions to
zero as a matter of urgency. More than half of our carbon budget is spent, and the rest will go in the next 30
years, at current rates.
Many of the technologies we need for the transition
to zero-carbon energy sources are at hand. What’s
required is political will and the courage and vision to
seize the myriad of opportunities before us. We are
seriously lagging in this area while other countries like
Denmark take the lead. New Zealand could be at the
forefront of the new energy technologies needed in the
21st century, or we could continue drilling for oil and
pumping up the dairy herd. The choice is ours.
Dr James Renwick
Victoria University School of Geography, Environment
and Earth Sciences Lead author, IPCC 5th Assessment
Report, Working Group 1 (climate science)

Dr James Renwick

Professor Ralph Sims

Professor Ralph Sims
Massey University School of Engineering
and Advanced Technology
Lead author, IPCC 5th Assessment Report, Working
Group 3 (climate change mitigation)
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INTRODUCTION

Ray Anderson was the founder and chairman of Interface, Inc. He built the company up from scratch in 1973
to become the world’s largest designer and manufacturer of modular carpet tiles, worth billions of dollars. In
1994, he read Paul Hawken’s book, The Ecology of Commerce, which led to a life-changing epiphany: he was
a “plunderer of the Earth”, proﬁting from selling products that were damaging the planet and using up ﬁnite
resources. He decided he had to do something about it
by putting the company on a new course.

we live in today has been built on fossil fuels, but our
prosperity in the 21st century depends on us transitioning to clean and secure energy sources. As members
of a generation that will live into the consequences
of today’s decisions, we feel the urgent need for leadership on this, but we are not seeing it in New Zealand
right now. Since 2011, despite tremendous institutional
progress on climate change and the scientiﬁc case
growing stronger than ever, the truth is New Zealand
has gone backwards.

But when he took this to his board, there were some
concerns. Cutting their environmental footprint seemed
difficult and risky to their bottom line. Why should
Interface take action if no other companies were? What
if it hurt their competitiveness? Mr Anderson started
questioning himself; what difference would this really
make in the bigger picture? Sure, Interface was a big
company, but anything they could do would just be
a splash in the pond. Reluctantly, he agreed Interface
should just focus on selling carpets. Solving those big
problems would have to wait for some sort of deal that
made everyone act.

This report is a call for leadership and a shift in New
Zealand’s direction. Coming hot on the heels of the two
monumental new reports from the Intergovernmental
Panel on Climate Change, one could fairly question
whether another report is necessary! This one focuses
in on New Zealand, drawing together information
from a wide range of sources plus new analysis on the
challenge and opportunities facing us, and our Government’s current response. Generally, we don’t like to dwell
on the problem – but we think a reality check is needed.
Further releases in the pipeline will ﬂesh out our vision
of how New Zealand can build a clean energy economy
to phase out fossil fuels.

No – that’s not what actually happened. As some will
know, Ray Anderson went on to make Interface a global
leader in sustainability. The company’s Mission Zero programme aims to eliminate all negative impacts on the
environment by 2020. This year, Interface’s European
division reached a milestone of reducing their carbon
emissions 90 percent since 1996, plus reducing water
consumption 95 percent and achieving zero waste to
landﬁll from their Dutch factory.
Mr Anderson recognised that he had more than just a
responsibility to act – he had an opportunity to inﬂuence
wider change. He took every chance to tell the world
about the journey his company was on, and how it has
succeeded in growing proﬁts while transforming its processes towards the goal of zero environmental footprint.
Through the example he and his company have set, Mr
Anderson inspired countless others to follow. This is a
story of leadership.

We hope this report will be widely read and reinvigorate debate about New Zealand’s energy future. Most
importantly, we hope it will have an inﬂuence on this
year’s national election, where political parties have a
chance to offer up a new vision for leadership on climate
change and clean energy, and Kiwis have the power to
choose it.
Paul Young
Lead author and researcher

Ray Anderson passed away in 2011. In the same year, I
was one of a small group of young New Zealanders who
started Generation Zero in the belief that the world will
be a better place if we tackle climate change, and New
Zealand has an important role to play in that. The world
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EXECUTIVE SUMMARY

This report lays down a challenge to New Zealand’s
leaders: action is needed now, for the sake of today’s
young people, to steer our country decisively towards
a clean energy future. More speciﬁcally, this report lays
out why Generation Zero is calling for a Clean Energy
Plan: a comprehensive plan that will put New Zealand on track to phase out coal, oil and gas for all our
energy needs by 2050.
This is the ﬁrst in a series of releases from Generation
Zero. Future releases will expand on actions being taken
by other countries, states and cities; and most importantly, what a Clean Energy Plan for New Zealand could
look like. The aim of this report is to broadly deﬁne the
problem and spark the conversation about New
Zealand’s current direction. The report is divided into
four chapters covering the dual challenges of climate
change and energy security, the opportunity and
responsibility New Zealand faces in responding to
these challenges, and an assessment of our country’s
current response. Each chapter contains its own short
summary at the beginning. Here we aim to distill the
most important messages.
It is not too late to avoid a climate change disaster
scenario. The world can keep global warming under
the agreed safe limit of 2°C if countries act with
urgency to cut carbon pollution, towards achieving
net zero CO2 emissions globally by around 2070.
The scientiﬁc consensus linking observed changes
to the Earth’s climate with human activities is now as
strong as the link between smoking and lung cancer. Climate change is widely recognised as one of the greatest
threats to human well-being in the 21st century, prompting increasingly bold calls to action from leading global
institutions. On current emissions trends, children born
today are expected to live into around 4°C of global
warming, creating such a vastly different planet that
there is no certainty adaptation will be possible.
Climate science informs us that the main driver of longterm climate change is the total cumulative release of
carbon dioxide (CO2). For a two-in-three probability
of limiting global average temperature rise below 2°C,
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cumulative emissions from now on must be kept under
approximately one trillion tonnes of CO2. This remaining
‘carbon budget’ would be exceeded in around 30 years
at the current rate of global emissions. To stay within
this budget, CO2 emissions from fossil fuels must peak
as soon as possible and be reduced to zero globally by
around 2070.
Everyone must play a part. For New Zealand, a per
capita share of this global carbon budget translates
to reducing our CO2 emissions in a straight line to zero
by 2050.
Building a clean energy economy is achievable, affordable and offers great opportunity for New Zealand.
Others are already getting on with it — for example,
Denmark is implementing a comprehensive plan to
phase out fossil fuels by 2050.
Multiple expert studies show a clean energy transformation is technically and economically feasible, and there
is a growing coalition of business leaders calling on
governments to commit. Denmark is one country that
already has, with broad political commitment to the
goal of powering its entire energy supply — electricity,
transport, industry and heating – with renewable energy
by 2050. The Danish Government has worked together
with business and industry to form a clear long-term
roadmap and short-term action plan to put the country ﬁrmly on track. With the highest renewable energy
potential per capita of any country in the world, there is
no reason New Zealand cannot do the same.
Embracing a clean energy future offers a huge opportunity to transform New Zealand’s economy, drive greater
productivity and grow sustainable, well-paid jobs.
Opportunities include an estimated potential market
share of the global ‘green economy’ of up to NZ$22
billion annually (double current dairy export earnings),
energy efficiency savings conservatively estimated at
$2.4 billion per year, and substantial co-beneﬁts for
health and quality of life. Reducing our dependence on
fossil fuels (particularly oil) also reduces risks to our
economy from a supply crunch, which may force change
upon us at far greater cost later.

Nesjavellir Power Plant, Iceland

The fact is, our Government is doing virtually nothing
to aid New Zealand’s transition off fossil fuels. Official
projections show our carbon pollution will continue
to grow, with current policies reducing total emissions
by just 0.4% in 2030 compared with taking no action
at all.
Despite many commitments and claims made about
reducing emissions, the Government’s official projections show that the current response is virtually
indistinguishable from ‘business as usual’. There is no
credible plan to even deliver on the weak targets to
which the Government has committed. At this rate New
Zealand will blow through its per capita share of the
remaining global carbon budget before 2030.
Any meaningful policies once in place to reduce fossil
fuel dependence — such as vehicle fuel economy standards — have been hollowed out or removed, and the
Government has allowed the carbon price crash to near
zero. While some minor positive initiatives remain, other
Government actions continue to encourage and lock in
new fossil fuel production and demand. New Zealand’s
climate policy response has now fallen far behind most
of the developed world, ignoring the urgent need for
economic transition and leaving all the effort and cost of
doing so to be dealt with in the future.

New Zealand needs a Clean Energy Plan, and this
requires leadership and political will.
Leadership is not just the responsibility of politicians,
and this report is a call to action for leaders of all types
in New Zealand to use their inﬂuence to put climate
change and the required energy transition at the forefront of the conversation about our country’s future. But
Generation Zero believes that governments have a duty
to protect the future that young people and generations
to come will inherit, and political leadership through
policy action is essential.
2014 is a national election year, providing political parties with an opportunity to step up and New Zealanders
with an opportunity to reward that commitment with
their vote. Generation Zero is calling on parties to commit to implementing a comprehensive Clean Energy Plan
that will put New Zealand on track to phase out coal, oil
and gas by 2050. With can-do leadership, we believe
New Zealand can inspire the world with a vision for solving the climate problem; a vision that gives us hope of a
safe and prosperous future.
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The safe climate
imperative
Climate change is widely recognised as one of the
greatest threats to human well-being in the 21st century. Scientiﬁc evidence that human activity is the
dominant cause of observed warming is overwhelming. World leaders, global institutions, business leaders and investors are all part of a growing movement
calling for action. Governments, including New Zealand’s, have committed to the goal of limiting global
average temperature rise to a maximum of 2°C. Allowing warming to exceed 2°C is expected to cause serious
negative eﬀects, and carry rising risk of abrupt and
unpredictable changes that could cause huge damage.
Total cumulative carbon dioxide emissions need to stay
within a ﬁnite ‘carbon budget’ for any tempera–ture
target. For a two-in-three probability of staying below
the 2°C threshold, the remaining carbon budget is estimated at around one trillion tonnes of CO . CO emis2
2
sions from fossil fuels need to be reduced immediately
along a pathway to eﬀectively zero by around 2070.

“Addressing climate change is the great
challenge of our age. All nations are
affected so we must all play our part. It
is a truly global issue, requiring global
engagement and a global solution.”
— Hon. Tim Groser, Minister for Climate Change Issues,
December 2013. 1
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1.1

THE CLIMATE
REALITY

“Climate scientists agree: climate change is happening
here and now.” This is the ﬁrst key message in a sobering and uncharacteristically blunt report issued in March
2014 by the American Association for the Advancement
of Science (AAAS) — the world’s largest general scientiﬁc society.2 The report, goes on to say:
“Based on well-established evidence, about
97% of climate scientists have concluded that
human-caused climate change is happening. This
agreement is documented not just by a single
study, but by a converging stream of evidence over
the past two decades from surveys of scientists,
content analyses of peer-reviewed studies, and
public statements issued by virtually every membership organization of experts in this ﬁeld.”

especially the burning of fossil fuels since the start
of the Industrial Revolution—have increased atmospheric CO2 concentrations by about 40%, with more
than half the increase occurring since 1970. Since
1900, the global average surface temperature has
increased by about 0.8°C. This has been accompanied by warming of the ocean, a rise in sea level,
a strong decline in Arctic sea ice, and many other
associated climate effects.
Evidence indicates climate change is already causing
suffering through multiple impacts including ﬂoods,
heat waves, droughts, sea level rise and spread of diseases.6 There is little doubt that the planet will become
an increasingly inhospitable place the more it warms as
a result of greenhouse gas emissions.

The AAAS paper comes hot on the heels of the latest
report from the Intergovernmental Panel on Climate
Change (IPCC) — a scientiﬁc body established in 1988 to
synthesise the state of knowledge from peer-reviewed
science to assist governments and policy makers. In its
recent Fifth Assessment Report, the IPCC states “it is
extremely likely that human inﬂuence has been the dominant cause of the observed warming since the mid-20th
century”.3 ‘Extremely likely’ is deﬁned as a certainty of
at least 95% — comparable to the level of expert agreement that smoking causes cancer.4
The fundamental science of climate change is straightforward. Another recent report, produced by the Royal
Society and the US National Academy of Sciences, gives
the following explanation:5
“Greenhouse gases such as carbon dioxide (CO2)
absorb heat (infrared radiation) emitted from
Earth’s surface. Increases in the atmospheric concentrations of these gases cause Earth to warm
by trapping more of this heat. Human activities —
Photo, Hamed Saber
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1.2

THE GROWING
MOVEMENT FOR ACTION

GLOBAL INSTITUTIONS
“This is the year to take
action on climate change.
There are no excuses.
Now is the time to act for
future generations before
it is too late.”
Jim Yong Kim, President, World Bank Group7

BUSINESSES AND
INVESTORS
“Tackling climate change is
one of America’s greatest
economic opportunities of
the 21st Century (and it’s
simply the right thing to
do). [...] We cannot risk our
kids’ futures on the false
hope that the vast majority
of scientists are wrong.”
Climate Declaration signed by 66 companies
including Apple, Nestle and Nike10

“The verdict is in. Climate
change is real. Human
activities are a prime cause.
Human activities can also
be the solution. We must
act now, together, to ﬁnd
ways to protecting human
health and the people on
this planet.”

“Unless we take action
on climate change, future
generations will be roasted,
toasted, fried and grilled.”
Christine Lagarde, Managing Director,
International Monetary Fund9

Letter from global investor networks representing more than $22.5 trillion in assets11
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“It is increasingly apparent
that we must act now, as
climate change is accelerating. Climate change
threatens both our security
and our economic development. Failure to take
decisive action will have a
dramatic impact.”
Angela Merkel, Chancellor of Germany12

“Current policies are insufﬁcient to avert serious and
dangerous impacts from
climate change. Further
delay in implementing adequately ambitious climate
and clean energy policy will
increase investment risk for
institutional investors and
jeopardise the investments
and retirement savings of
millions of citizens. [...]
Governments will need to
adopt stronger, more consistent policy frameworks
which provide the right
market signals to support
increased investment.”

Dr Margaret Chan, Director General, World
Health Organisation8

GOVERNMENTS AND
WORLD LEADERS

“In a sense, climate change
can now be considered
another weapon of mass
destruction, perhaps
the world’s most fearsome
weapon of mass
destruction.”
John Kerry, US Secretary of State13

1.3

BOUNDARIES OF
SAFETY: THE 2°C GOAL

How much heat the world is willing to tolerate is a
political judgement rather than a scientiﬁc one; science can only inform the decision. Governments of the
world — including New Zealand’s — have committed to
limit global average temperature rise to no more than
2°C above the pre-industrial level.14 Many governments
— particularly those representing nations highly threatened by sea level rise — argue that even 2°C does not
deliver sufficient safety and a lower limit of 1.5°C should
be adopted.15
While 2°C of warming may sound insigniﬁcant, or even
pleasant, Earth is a bit like the human body — a small
average temperature change can have dramatic effects.
Scientiﬁc evidence indicates that Earth’s present climate
is only around 5°C warmer than during the Last Glacial
Maximum (‘ice age’).16 Then, Earth was a very different
place, with large ice sheets covering Northern Europe
and North America and sea level approximately 130m
lower than today. On current emissions trends, the
temperature increase is likely to hit 4°C by 2100.17
Children born today would be expected to live in this
4°C warmer world, which the World Bank has said offers
“no certainty that adaptation is possible”.18

This means there is a large ‘fat-tailed’ climate risk to
insure against, even if the probability of these things
occurring is small.21 That these risks remain poorly
quantiﬁed is no reason for complacency.22 As climate
scientist Wallace Broecker once put it, “the climate system is an angry beast and we are poking it with sticks”.23
Generation Zero’s view is that in order for young and
future generations to inherit a stable and safe world, 2°C
cannot simply be treated as an aspirational goal. Commitment to 2°C as an upper limit for warming must be
taken seriously. The following section explores what that
will take.

This highlights that acting to limit temperature rise
is called for, not just to keep known climate change
impacts to a safe level to which the world can adapt,
but to mitigate risk that things could turn out much
worse than current climate science suggests. People are
generally happy to pay for insurance against unlikely
but highly damaging events, such as a house ﬁre. There
are many things that climate models cannot predict or
anticipate and there is a possibility that nonlinear or
cascading impacts — such as the gradual disintegration
of ice sheets, carbon release from melting permafrost,
and social or ecosystem collapse19 — will be triggered.
The AAAS states: “We are at risk of pushing our climate
system toward abrupt, unpredictable, and potentially
irreversible changes with highly damaging impacts.”20
Oreti River ﬂooding, 2010
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1.4

MEETING THE
CHALLENGE: GOING
ZERO CARBON

“In 2010, the international community
agreed that deep cuts in global emissions would be needed to limit the
increase in global average temperature as a result of human activity to
2°C above pre-industrial levels. This is
a manageable – and affordable – challenge to tackle, provided we act now.
Given the long-lived nature of CO2, and
the fact that existing infrastructure has
already committed us to decades of
emissions to come, governments must
act on this policy goal with a level of
ambition that will eventually move us
towards net zero emissions from fossil
fuel combustion in the second half of
this century.”
— Angel Gurría, OECD Secretary-General, October 2013.

24

There is no denying that limiting warming even to 2°C
will be a huge challenge. However, expert analysis suggests it is still possible with strong and immediate global
action — and that it can be achieved alongside global
development goals.25, 26 It will require unprecedented
collaborative global effort to transform our energy systems, economies and ways of life.
There are many different ways of expressing constraints on emissions in line with a temperature goal.
Assessments prior to 2009 typically did so in terms of
pathways or single-year targets, such as percentage
reductions to be achieved by 2020 and 2050. However,
science has since brought to attention the importance
of a ﬁnite cumulative carbon budget.
CO2 emissions persist for a very long time in the atmosphere,27 and it is the cumulative total carbon release that
gives the best indicator of future warming.28, 29 In other
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words, from the perspective of limiting peak warming, it
doesn’t really matter when a tonne of carbon is
released — only whether it is released. Three important
points follow:
1. A global carbon budget should be established in
accordance with the 2°C goal.
2. To stabilise the climate, CO2 emissions must be
reduced to near-zero at some point in the future.30, 31
3. Delays in reducing emissions in the short-term
will need to be made up for later to keep within the
budget. On the ﬂip side, achieving faster emissions
reductions now buys more time for dealing with
harder-to-reduce emissions.
The IPCC’s Fifth Assessment Report states that the best
estimate carbon budget for a ‘likely’ probability (>66%)
of limiting warming to 2°C would be approximately one
trillion tonnes of carbon (1,000 GtC) if CO2 were the
only greenhouse gas at play. Factoring in the effects of
other greenhouse gases – most notably methane and
nitrous oxide – reduces the budget to approximately
790 GtC.32 An estimated 515 GtC has already been
released from 1861-2011, leaving a remainder of about
275 GtC. This can also be expressed as approximately
one trillion tonnes of CO2 (1,000 GtCO2).33
If global emissions continued at the current rate of ~35
GtCO2 per year, this carbon budget would be reached in
less than 30 years time. If emissions were to be reduced
to zero in a straight line, they would need to reach zero
no later than 2070 in order to remain within the budget.
Figure 1 shows global emissions to 2100 for one of the
new representative future scenarios used by the IPCC
(“RCP2.6”), which adheres closely to the target and
carbon budget discussed above. Note that the later start
on reducing emissions here compared with our straightline pathway means it has to be compensated for by net
negative CO2 emissions after 2070.34
Fine detail aside, the simple conclusion is that for reasonable odds (a two-in-three chance) of meeting the
2°C goal, global CO2 emissions should peak as soon
as possible and reduce steadily to reach zero around
2070. This is not a radical statement, but a cautious

conclusion now being advocated by institutions such as
the OECD.36 Note that an even more stringent carbon
budget would be required if:
1. the world desires a higher certainty of keeping
warming below 2°C than just 66%;
2. the world decides to aim for a lower limit than
2°C; or
3. additional carbon cycle feedbacks, such as carbon
release from thawing permafrost, mean that the
budget has been overestimated.37
The IPCC report does not provide any carbon budgets
with a higher probability of keeping warming below

2°C. However based on numbers from a highly regarded
peer-reviewed study,38 the remaining budget from 2012
for an 80% probability is around 520 billion tonnes of
CO2: roughly half of the IPCC’s 66% probability budget.
That would mean zero emissions by 2040 on the same
straight-line reduction basis as above. Eliminating
emissions from fossil fuels on this time-frame is almost
certainly impossible under current political and economic constraints. Therefore, for a stronger probability
of limiting warming below 2°C the world would need to
pursue means of removing carbon from the atmosphere,
such as large-scale afforestation of land,39 in addition to
reducing fossil CO2 emissions down to zero.

Figure 1: Global emissions of the
three most signiﬁcant greenhouse
gases CO2, methane (CH4) and nitrous
oxide (N2O) in the RCP2.6 scenario
used by the IPCC.35 This scenario
represents strong global action giving a “likely” probability (estimated
>66%) of limiting warming to less than
2°C. Also shown by the grey dotted
line is our alternative CO2 pathway
reducing to zero in a straight line, with
approximately the same cumulative
emissions from 2000-2100 as the
RCP2.6 pathway.

COWS VERSUS FOSSILS
Debate on climate change in New Zealand often highlights the greenhouse gases produced from agriculture, particularly methane, and ends up sidelining discussion on opportunities to deal with CO2. Agricultural
emissions must also be dealt with, but doing so will not materially change the need to rapidly reduce CO2
emissions and get on a pathway to zero if we are to limit warming below 2°C.40
Comparing different greenhouse gas emissions is more complex than is often appreciated. Under the
conventional ‘CO2-equivalent’ metric for comparing the warming effect of the different gases, emissions
from agriculture account for roughly half of New Zealand’s emissions proﬁle, of which about two-thirds is
methane (produced by ruminant livestock) and one-third is nitrous oxide (released from agricultural soils
and fertiliser use). However, much depends on the time-frame and measures used to assess the impact of a
particular gas.
Agricultural methane emissions are short-lived, lasting around 10 years on average in the atmosphere before
decomposing,41 and they do not accumulate in the atmosphere in the way that CO2 does.42 Reducing the rate
of emissions reduces the near-term warming effect, and its overall signiﬁcance is limited to these shorter term
horizons. Note that methane emissions from fossil sources — such as natural gas leakage — are different in
that they add new carbon into the active cycle.
Nitrous oxide is more similar to CO2 in its longevity, which means nitrous oxide emissions are more important
for long-term warming than methane. Some scientists have suggested that CO2, nitrous oxide and other longlived greenhouse gases should be bundled together in a cumulative emissions budget framework.43 The likely
difficulty of reducing nitrous oxide emissions all the way to zero may impose an “emissions ﬂoor”,44 further
highlighting the importance of eliminating fossil CO2 emissions — and ideally going beyond this by removing
carbon from the atmosphere.
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2

The energy
security
imperative

Climate change provides a compelling reason for
urgent energy transition away from fossil fuels
— but it is not the only reason. Energy is a vitally
important resource to the functioning of modern
economies. Depletion of easy and cheap fossil fuel
reserves, particularly oil, means that supply has
begun to struggle to keep pace with growing global
demand, posing signiﬁcant economic risk and
uncertainty. Increasing energy eﬃciency and transitioning to secure, renewable energy options that
will never run out are imperative for future energy
security and economic resilience.

“The age of cheap oil is over”
— Fatih Birol, Chief Economist of the International Energy
Agency, 2009.
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2.1

NZ’S 2012
OIL IMPORT

BILL

THE AGE OF CHEAP
OIL IS OVER
$8.1
billion

DAIRY $11.6
EXPORT
EARNINGS

billion

CURRENT
ACCOUNT

DEFICIT

$-7.5
billion

Source: Statistics NZ Infoshare website

In real terms, the price of oil is higher today than any
point since the 1860s, near the dawn of the petroleum
age.45 The real price has roughly tripled since 2003, and
this time it will be staying high.46, 47 The issue is not that
the world will soon run out of oil, but it is fast running
out of oil that is easy and cheap to produce. Indeed, this
is a factor in why oil and gas companies are now coming
to explore very deep and hostile environments off
New Zealand’s coastlines. Overseas it is driving a push
for ‘unconventional’ oil sources such as tar sands and
shale oil.
There may be plenty of oil still out there, but it is not
the total reserves that matter for the global economy;
it is whether the rate of extraction can match demand.
It is clear that this is becoming increasingly challenging. Conventional crude oil production appears to have
hit a plateau in 2005 of around 75 million barrels per

day. The graph in Figure 2 shows how since that point
the huge increase in oil price has failed to stimulate
higher conventional supply — growth has all come from
unconventional sources. Big oil and gas companies
Exxon Mobil, Royal Dutch Shell and Chevron have massively boosted capital expenditure since 2010 to try to
boost output, but their overall production has actually
declined in this period.48
As a heavily trade-dependent and geographically isolated nation with high levels of car dependence, New
Zealand is particularly sensitive to increases and volatility in the price of oil. New Zealand spent an estimated
$8.13 billion on oil imports in 2012 — a 130% increase in
real terms since 2004.50 The increase would have been
even greater if it were not for the strengthening NZ
dollar over this period.

Figure 2: World oil price versus crude
oil production (including condensates)
from 1998-2011. Reproduced from
Murray & King (2012).49
Source: Stats NZ Infoshare website
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2.2 WHERE TO
FROM HERE

The future of oil and the implications for the global
economy are complex and heavily disputed topics. In a
recent special theme issue of the journal Philosophical
Transactions of the Royal Society on ‘The future of oil
supply’, editors Richard Miller and Stephen Sorrell said:
“Few debates are more important, more contentious,
more wide-ranging or more confused.”51
A common argument put forward is that any problems
will be solved by the market as higher prices lead to
alternatives being developed. Although higher prices
will certainly promote the development of alternatives,
the question is whether these price signals will rise
smoothly enough to allow time to bring new energy
sources to market and avoid stranding of assets.
Because energy markets require large upfront capital
investments with long lead times, economic disruption
could result if we wait for market signals alone to drive
the clean energy transition. A 2012 study in the journal
Energy Policy concluded that “price signals of physical
oil scarcity are not sufficient to guarantee smooth transitions to alternative fuel sources”.52
Some researchers highlight a potentially critical problem in oil’s declining ‘Energy Return on Investment’
(EROI). Simply put, it takes energy to get energy. For
oil wells drilled in the 1930s, each barrel of oil delivered
about 100 times the energy required to extract, deliver
and reﬁne it — an EROI of 100.45 One study estimated
that the average EROI for global oil and gas production
was around 30 in 2000 and has declined to around 17
today.46 The declining trend means more and more must
be spent to deliver the same net energy yield to society
— in other words, the useful energy that can be used to
drive other activities. This raises very challenging possibilities; some scientists argue it could essentially bring
an end to economic growth.55
Because oil is required in order to build the infrastructure that will lessen dependence on it and provide
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alternatives to replace it (‘energy cannibalism’), waiting
until a crisis point will make transition far more costly
and risk major economic disruption. This is also relevant
in terms of climate change, as building new renewable
generation using fossil energy causes carbon emissions in the short term. This is yet another reason it is so
important to start now without further delay.

2.3

COMMON
GROUND

Oil depletion and climate change are distinct but
inter-related challenges — both highly complex. The
good news is that there are overlapping solutions that
mitigate risk of an oil supply crisis and address climate
change, in particular:
• Cutting energy waste — especially through major
improvements in transport energy efficiency including more efficient vehicles; more travel by active
modes and public transport; more use of rail and
coastal shipping to move freight; and denser, less
car-dependent urban development patterns.
• Early intervention to shift transport to electric
power sources and develop alternative fuels such as
sustainable biofuels, looking for the highest EROI.
The key message is that without an orderly transition
away from fossil fuels, change will likely be forced upon
us at far greater cost. Now is the time to act while we
still have good options.

Photo, Photograph World Sense
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3

The opportunity
for action
While a global climate change agreement remains
elusive, other countries, regions and cities around
the world are taking responsibility and showing
leadership towards a clean energy future. Denmark is a stand-out example, with broad political
consensus on a strategy to be fossil fuel independent by 2050. New Zealand is exceptionally wellplaced to do the same and build a prosperous clean
energy economy ﬁt for the 21st century. Generation
Zero believes New Zealand can and should develop
a plan to phase out coal, oil and gas and provide
all energy from clean, renewable sources by 2050.
Cumulative CO emissions on this pathway would
2
roughly correspond with New Zealand’s
per capita share of the remaining global carbon
budget for decent odds of keeping global warming
below 2°C.

“I am hugely hopeful about New
Zealand’s ability to maximise the
opportunities presented by this
global challenge. I have faith that New
Zealand can inﬂuence the world, and
I have faith that New Zealanders can
rise to this global economic shift.”
— Prime Minister John Key, 2007.56
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3.1

KICK-STARTING
THE CLEAN ENERGY
TRANSITION

Chapters 1 and 2 have laid out the imperatives for action
and what is needed to tackle the climate and energy
dilemma: a decisive transition away from fossil fuels, in
order to bring CO2 emissions to zero by around 2070.
The essence of the solution is to transform our energy
systems to run on clean and secure energy sources that
will never run out. Energy is more than just electricity;
this also means transforming our transport, heat and
industrial energy systems.

There are no silver bullet solutions, and every country
has its own set of opportunities and problems. Here
in New Zealand, with our enviable renewable energy
resources, powering our country on 100% clean energy
appears possible through a combination of energy efficiency and renewable energy technologies that already
exist today.59, 60
New Zealand would not be the ﬁrst country to commit
to this ambitious goal. Denmark is in fact already on the
way there.

Is it really possible? As already mentioned in Chapter
1, multiple expert studies support the claim that it is
achievable if strong action begins immediately.57 Now,
a growing coalition of business leaders are calling for
governments to commit. The Prince of Wales’ Corporate
Leaders Group recently issued The Trillion Tonne Communiqué, which calls on governments to set a timeline
for achieving net zero CO2 emissions, design a credible
strategy to transform the energy system, and create a
plan for fossil fuels, especially coal.58 The Communiqué
— currently signed by 70 businesses including Philips,
Unilever, and even Shell — states:
“We believe that climate risks can be successfully
managed and that the transition to a net-zero
emission economy can be delivered in ways that
create new business opportunities, with manageable costs.”
Photo, MJ Monty
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3.2 DENMARK’S CLEAN
ENERGY ROADMAP

In Denmark, the goal of being independent from fossil
fuels by 2050 is built on a strong consensus and shared
vision amongst political parties, industry players and
the Danish people. Parties in the Danish Parliament have
not only agreed to the goal, but worked together on a
comprehensive roadmap to get there with milestones
along the way. The Danish Energy Agreement of 2012
enshrines this roadmap, along with an action plan of
policies and ﬁnancing to see the country meet its ambitious 2020 goals.61
Denmark’s roadmap is founded on the work of the
Danish Commission on Climate Change Policy. The Commission, which consisted of ten scientists with expertise
in different ﬁelds, was established in 2008 by the Danish Government. The Commission conducted detailed
analysis and modelling to determine technically and
economically feasible pathways for Denmark to transition from fossil fuels to clean energy, and found that
doing so by 2050 was both achievable and affordable
with proven technologies.
While every country’s situation is unique, it is worth
mentioning that Denmark is starting from behind New
Zealand in its current share of total energy from renewables (roughly 22% versus 32%), and has lower per capita
renewable energy resources. What the Danes do lead
New Zealand on is political will.

“The government will make Danish
society future proof by establishing a green growth economy and
by converting to an energy and
transport system based 100% on
renewable energy by 2050. Such
an enormous conversion is a huge
task, so we must start right now.
“[…] Considered in isolation, the
conversion will mean higher energy
bills for both households and enterprises. But it is like an insurance
policy. […] The money will be a
good investment.
“[…] Denmark will exploit the
power of good example to encourage the rest of the world to join
global efforts to combat climate
change. Concentrated focus on
energy efficiency and comprehensive conversion of the energy
sector is possible, without ruining
the economy. It is entirely possible
technologically. This has already
been demonstrated by the analyses from the Danish Commission on
Climate Change Policy.”
— Danish Government, Our Future Energy, 2011.
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CLEAN
ENERGY
NZ:
3.3
100% POSSIBLE

Generation Zero sees no good reason why New Zealand cannot do what Denmark has done. We believe our
country can and should be aiming to achieve 100% clean
energy by 2050 or earlier.
As stated above, New Zealand is starting off signiﬁcantly
further along the curve than Denmark, along with having
the highest renewable energy potential per capita of
any country in the world.62 Furthermore, we are a nation
renowned for coming up with innovative solutions; for
rising to a challenge and turning it into an opportunity.
Generation Zero believes that embracing a clean energy
future offers an immense opportunity to transform New
Zealand’s economy, drive greater productivity and grow
sustainable, well-paid jobs — and we are not alone.
“It’s estimated that demand for low-carbon products will be worth at least $500 billion per year by
2050. Countries and consumers will be crying out
for climate-friendly products and innovations. New
Zealanders must position our economy and businesses to take advantage of those opportunities.”
— Prime Minister John Key, 2007.
“Those countries that decarbonise their economies
the quickest and develop the technologies to do
so will be the most prosperous in the 21st century. New Zealand’s competitive edge for the next
50 years is not cheap labour, it is environmental
stewardship. It’s the clean technologies the world
is going to crave. By moving down this pathway,
you’re going to have better environmental outcomes, lower carbon emissions, and grow wealthier,
not poorer.”
— Dr Ben McNeil, scientist, economist and
author of The Clean Industrial Revolution.63
Transitioning from fossil fuels to clean energy is one part
of the move towards a so-called ‘green economy’. Pure

Advantage, an organisation of New Zealand business
leaders, believes that building a green economy will
bring huge beneﬁts, and New Zealand is exceptionally
well-placed to do so (see box). Economic consultants
PricewaterhouseCoopers have estimated New Zealand’s
potential market share of the global green economy at
NZ$7.5-22 billion annually — up to double current export
earnings from dairy products.64 The Energy Efficiency
and Conservation Authority “conservatively” estimates
savings of up to $2.4 billion per year are available today
through cost-effective energy efficiency measures.65
A recent report from the Royal Society of New Zealand,
Facing the future: towards a green economy for New
Zealand, highlighted that the shift “need not result in
reduced wellbeing”.66 In fact, actions to reduce carbon
pollution offer major opportunities to improve health
and life satisfaction. The New Zealand College of Public
Health Medicine calls for rapid action to address climate
change and states that “well-planned action to reduce
greenhouse gas emissions can bring about substantial
health co-beneﬁts and will help New Zealand address its
burden of chronic disease.”67
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Pure Advantage lists the following economic beneﬁts that ‘green growth’ can bring New Zealand:68
• greater production efficiency (through
reduced input costs and externalities);
• increased income from trade and tourism;
• enhanced economic strength and resilience
(from a more diverse economy with
high-value and knowledge-based exports and
industries, as well as a better trade balance);
• enhanced property and company values;
• increased foreign direct investment;
• higher employment and skill levels;
• greater energy security;
• reduced and avoided costs of importing
fossil fuels;
• reduced and avoided costs of
maintaining and expanding fossil fuel-based
infrastructure;
• experience, skills and intellectual property to
leverage international markets; and
• access to one of the fastest growing sectors
of the global economy.

Pure Advantage argue that green growth makes
sense for New Zealand in particular because:
• we have an abundance of renewable energy
generation sources;
• we have world-leading knowledge and
experience with certain technology that other
countries continue to struggle to adopt (such
as geothermal generation);
• we have a well-educated population led by
innovative and practical thinkers;
• we have a free-trade agreement with China,
which opens New Zealand to a huge export
market for green technology;
• we are an attractive operational base for
overseas companies thanks to political stability
and potential energy security from renewable
resources; and
• we have an established clean green brand.

Wairakei Geothermal Power Plant
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A
RESPONSIBLE
3.4
SHARE

As well as grasping the opportunities described in the
previous section, committing to transition to 100% clean
energy by 2050 will show New Zealand is prepared to
take responsibility for its share of the action required to
meet the global 2°C goal.
Section 1.4 introduced the concept of the global carbon
budget: the cumulative CO2 emissions limit compatible
with a particular probability of keeping warming below a
particular temperature target. For a two-in-three chance
of limiting warming to less than 2°C, The IPCC estimates
a remaining global carbon budget from 2012 of around
one trillion tonnes of CO2, when also considering the
effect of other greenhouse gases.69
If New Zealand reduced its CO2 emissions in a straight
line to zero from 2012-2050, the cumulative total release
would be approximately 630 million tonnes of CO2.
It turns out that this is just slightly more than New
Zealand’s share of a trillion tonne global budget if this
were to be divided up equally on a per capita basis —
see Figure 3.

for New Zealand to make in a serious global 2°C effort.
The above calculation used a global carbon budget
that still gives an estimated 1 in 3 chance that warming
will exceed 2°C.70 Furthermore, there are several sound
arguments as to why New Zealand might be expected
to take responsibility for more than its per capita share
of emissions reductions on principles of justice and fairness, including:
• Historical responsibility — New Zealand has
released more carbon per capita than most countries
since 1992, when global efforts to reduce emissions
began in earnest with the Rio Earth Summit.
• Equity — Wealthier countries like New Zealand
could reasonably be expected to shoulder more of
the burden on an ability to pay basis.
• Resource availability — with the highest renewable
energy potential per capita of any country,71 New
Zealand is likely to ﬁnd it easier to eliminate fossil
fuel emissions.

To be clear, this is not intended as a speciﬁc recommendation for a carbon budget New Zealand should adopt;
that is a complex decision that must weigh up many
other factors including equity concerns and how other
greenhouse gases are dealt with. The point we wish to
make is simply that striving for zero CO2 emissions by
2050 is not a radical proposition, but a highly reasonable goal in the context of the global carbon budget.
In fact, it would arguably be a minimum contribution
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3.5 NEW ZEALAND
MATTERS

There is a commonly expressed view — used regularly
by the current Government — that, at less than 0.2 percent of the global total, New Zealand’s emissions are so
small that it will make little or no measurable difference
to the climate whether we reduce them or not. Taken at
face value, this is undeniably true. The problem with this
statement is that it is most often expressed as an excuse
for inaction and to imply that what New Zealand does
simply does not matter.
For many reasons, this is a notion Generation Zero
ﬁrmly rejects. The case laid out thus far in this report
makes it clear that inaction is not a smart strategy, it
is simply delaying the inevitable and missing out on
important economic opportunities from positioning
ourselves early. More importantly, though, failure to act
simply goes against basic moral intuitions. Many other
countries are making genuine and strong efforts to
reduce carbon emissions, and New Zealanders are not
renowned for turning a blind eye when the right thing to
do is take action.

really want to contemplate creating a 4°C warmer
world for today’s children to live into, which offers no
certainty that adaptation is possible.72 If not, then we
should do whatever it takes to avoid it. The choice is
whether to remain part of the problem or become part
of the solution.
Simply asking bigger countries to do more to reduce
their emissions carries little moral weight unless New
Zealand is out in front of them — particularly when
these countries are less wealthy than New Zealand.
Conversely, demonstrating that a clean energy transition is both possible and desirable, and pioneering the
implementation of scalable clean energy and low carbon
solutions, will help accelerate global action.
For all these reasons, Generation Zero believes that what
New Zealand does — for better or for worse — matters
an awful lot. In Chapter 4, we look at New Zealand’s
current path.

The crux of the climate change problem is that everyone is affected, and everyone’s actions matter. We
are mutually dependent. The question is whether we

Makara windfarm, photo 111 Emergency
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THE WORLD HAS A FINITE
GLOBAL CARBON BUDGET
TO KEEP GLOBAL WARMING UNDER 2°C

Total CO2 Emissions Budget *
*for a two-in-three probability of staying under 2°C
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Figure 3
Data Sources: IPCC (2013), Fifth Assessment Report, Working Group I.
United Nations Population Division (2013), World Population Prospects: The 2012 Revision.
Ministry for the Environment (2013), Sixth National Communication to the UNFCCC.

23

4

New Zealand’s
current path

Despite commitments made by the Government to
the New Zealand public and on the international
stage, New Zealand’s greenhouse gas emissions
are projected to continue growing into the future
on every possible measure under current policy
settings. There is no credible plan to transition oﬀ
fossil fuels to clean energy. While some minor positive initiatives remain, meaningful policies once in
place to reduce fossil fuel dependence have been
hollowed out or removed. Meanwhile, other Government actions continue to encourage and lock in
new fossil fuel production and demand. Overall,
the current response is virtually indistinguishable
from ‘business as usual’, ignoring the urgent need
for economic transition and leaving all the eﬀort
and cost of doing so to be dealt with in the future.

“If you don’t know where you are
going, you will probably end up somewhere else.”
— Laurence J. Peter
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ENERGY IN NEW
ZEALAND TODAY

4.1

Figure 4 gives a snapshot of how energy is produced
and consumed in New Zealand at present, and the
resulting carbon emissions. New Zealand has a relatively
high percentage of overall renewable energy, sitting
around third out of OECD countries in primary energy
supply (although lower than many non-OECD countries).74 In contrast to most countries, electricity is the
smallest contributor to energy sector emissions thanks

CARBON EMISSIONS

to roughly three-quarters being generated from renewables (approximately 55% from hydro power). Transport
is New Zealand’s biggest use of energy and virtually all
of it comes from oil. ‘Industry and heat’ encompasses
all other fuel combustion, including industrial heat use
such as milk, timber and paper processing, as well as in
machinery used in agriculture, forestry, ﬁshing, mining,
construction, and other industries.

ENERGY USE BY GENERATION TYPE
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Figure 4: 2011 carbon dioxide emissions and ﬁnal energy consumption by
source and by end-use in New Zealand
energy sectors: transport, industry
& heat and electricity. Note that this
ﬁgure does not include international
air transport and shipping which
generated 2.5 MtCO2 and 0.98 MtCO2
respectively in 2011. 73

0.01%
OIL

140.8

Petajoules

33% RESIDENTIAL

5%

COAL

18%

23.4% COMMERCIAL

GAS

77%

RENEWABLES

43.7 INDUSTRY

Data sources:
MBIE (2012). New Zealand Energy Data File 2012.
MBIE (2012). Energy Greenhouse Gas Emissions 2011.
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FUTURE
EMISSIONS
4.2
PROJECTIONS: UP, UP
AND AWAY
“New Zealand must take credible steps
to reduce greenhouse gas emissions or
risk becoming a trading pariah.”
— Prime Minister John Key, 2007.75

Government departments in New Zealand have
developed models and processes for making forward projections of energy supply and demand and
greenhouse gas emissions. These account for factors
including social and economic trends, expected technological and resource development, and the effect
of government policies that are currently in place or
planned for the future. While the projections will never
be perfect, they are generally the best tool we have for
determining where the country is headed. They allow us
to cut through the rhetoric and spin and get a quantitative measure of how much difference current policies
and actions will make.
Detailed breakdowns of New Zealand’s emissions
projections have been shrouded in secrecy,76 but the
Government is obligated to open up the books periodically through reports to the United Nations. The
most recent of these — New Zealand’s Sixth National
Communication under the United Nations Framework
Convention on Climate Change — was released

in December 2013, providing an up-to-date snapshot of
our country’s current path. It contains emissions projections to 2030 for all sectors: energy, transport, industrial
processes, agriculture, forestry and waste.
The report shows that under current and planned policies, greenhouse gas emissions from every sector are
projected to increase all the way out to 2030 (see ﬁgure
5). Total greenhouse gas emissions, measured in CO2equivalent terms, are projected to grow by 13% from
2011 to 2030, ﬁnishing 38% above 1990 emissions levels
(the standard international reference point).
Perhaps the clearest indicator of failure is that the total
effect of all government policies is an expected reduction of just 0.4% compared with having no climate or
energy policies in place at all. The projected impact of
policies on reducing CO2 emissions from energy and
industry is even smaller at just 0.15%, and a mere 0.03%
for emissions from transport.77
The total cumulative CO2 emissions from 2012-2030
on this projected path is around 660 million tonnes. As
shown in Section 3.4, New Zealand’s per capita share of
a remaining global carbon budget of one trillion tonnes
of CO2 (for a two-in-three probability of keeping warming below 2°C) is approximately 620 million tonnes.
On the projected path, this share would be used up by
around 2029. This was also illustrated in Figure 3.

NZ’S GREENHOUSE GAS EMISSIONS
1990

25.1

CO2 only

59.6

All gases

2011

33.2
2030
(Projected)

72.8

36.1

82.2

(Million tonnes CO 2 –equivalent per year)

Total effect of current policies =

0.4% REDUCTION

26

Figure 5: NZ’s greenhouse gas emissions
and official 2030
projection. Source:
Ministry for the Environment (2013).

CARBON DIOXIDE EMISSIONS
40

Industrial processes

PROJECTION

Transport

CO2 emissions (MtCO2/yr)

35

Electricity + industry & heat
30

25

20

15

Figure 6: New Zealand’s
emissions projections under
current and planned policies. Source: Ministry for
the Environment (2013).
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‘FAIR SHARES’ AND DODGY ACCOUNTING
Debate about fair contributions for different countries to make — sometimes referred to as ‘burden
sharing’ — is the spotlight of international climate
change negotiations. The outcome to date has been
very few countries committing to sufficient action
in line with the 2°C goal, and an overall ‘emissions
gap’ between ambition and reality.79 To a large extent
the burden is not being shared at all; it is being
passed on to young and future generations who
will either pay dearly to make up for lost time, or
bear the consequences.80

New Zealand presents a prime example of
the ﬂawed accounting rules. Despite total greenhouse gas emissions being 22% higher now than
in 1990, New Zealand has officially met its Kyoto
Protocol commitment: to limit net emissions (including forestry) over 2008-2012 to the 1990 gross level
(excluding forestry). It has only done so by counting
the carbon temporarily absorbed by a boom in commercial pine plantations, which are due for harvesting
from around 2020. This is the carbon equivalent of
putting the bill on the credit card.82

Determining ‘fair shares’ has been complicated
further by an increasingly complex accounting framework, which obscures how much effect countries’
pledges will actually have on emissions. The result —
in addition to creating a large amount of jargon — is
that it takes teams of scientiﬁc experts to analyse the
pledges and ﬁgure this out.81

Something is clearly wrong here, and there is a need
for a transparent, back-to-basics approach. For
this and other reasons we focus attention on New
Zealand’s ‘gross’ greenhouse gas emissions (excluding forestry) — and CO2 emissions in particular, in
the context of the global carbon budget.
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TARGETS,
4.3
NO PLAN

The emissions projections laid out in the previous section indicate that New Zealand currently has no credible
plan for how to meet the targets it has committed to as
part of the international climate change negotiations.
The targets, deﬁned using the same accounting rules
as the Kyoto Protocol (see box, ‘Fair shares and dodgy
accounting’), are:83
• Reducing net emissions in 2020 to 5% below 1990
gross emissions levels unconditionally.84
• Reducing net emissions in 2050 to 50% below
1990 gross emissions.
The net emissions projections (including forestry)
actually look signiﬁcantly worse than gross emissions
(excluding forestry) because of an upcoming boom
in harvesting of commercial forest plantations, which
have been absorbing carbon up until now. By 2020, net
emissions are projected to jump to 26% above the 1990
gross emissions level. At this rate it seems the Government’s target will only be met through purchasing
carbon ‘offsets’ through international markets (see box,
‘Home and away’). The picture only gets worse further
into the future.
Finally, it must be mentioned that even if these shortand long-term emissions targets were met, they still
fall short of what is required to limit warming to less
than 2°C.85
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HOME AND AWAY
Carbon trading adds complexity to national
climate change policy. Should New Zealand
substitute domestic action for funding emissions
reductions overseas? Assisting developing countries to reduce emissions is certainly a positive
thing to be encouraged, and the concept of carbon trading makes a lot of sense in principle.
The atmosphere does not care where CO2 emissions occur. A perfectly functioning global carbon
market with a ﬁrm emissions cap would in theory
seek out the most cost-effective emissions reductions progressively over time, minimising the
overall cost to the global economy of achieving
a given target.
However, current carbon markets are anything
but perfect, and there are few signs of progress
towards an international market that meet baseline criteria. New Zealand’s carbon market relies
nearly entirely on foreign ‘offsets’ at present.86
These are subject to concerns about doublecounting and whether they represent genuine
emissions reductions,87 and about their general
validity.88 In any case, relying on foreign carbon
credits is not a viable long-term strategy. Generation Zero believes New Zealand’s focus should be
on real domestic action ﬁrst and foremost.

4.4 ELECTRICITY
PROJECTIONS:
FALLING SHORT

The Government has proudly maintained a goal of
achieving 90% renewable electricity by 2025, introduced
by the last Labour Government. Energy and Resources
Minister Simon Bridges continues to express conﬁdence
the goal will be achieved despite official projections
showing a short-fall.89
The Ministry of Business, Innovation and Employment
(MBIE) — which manages the energy and transport
components of the Government's emissions projections
— also produces more detailed future projections in its
Energy Outlook publications. The most recent of these,
Electricity Insight,90 presented multiple scenarios for the
electricity sector, based on different sets of assumptions. Figure 7 displays the percentage of generation
from renewables under these scenarios.

this is an improvement, it falls short of the Government’s goal. This is essentially unchanged if geothermal
resources are larger than expected (‘High geothermal
access’) and even if the Tiwai Point aluminium smelter is
shutdown by 2018 (‘Mixed ren. Tiwai off’).
The ‘Global low carbon’ scenario is the only one to meet
the 90% by 2025 goal, as a result of a carbon price
rising to NZ$100 per tonne by 2025, and assumptions
of further cost reductions in wind and solar power. The
renewable percentage actually declines in the ‘Low
cost fossil fuels’ scenario, which assumes more cheap
natural gas is found. This is a reasonable possibility if
the current Government’s agenda to boost oil and gas
exploration continues (see Section 4.7 below).

In the ‘Mixed Renewables’ scenario, which MBIE says
“most closely resembles a business-as-usual scenario”,91
the renewable percentage grows to 85% by 2025. While

Figure 7: Percentage of electricity
generated from renewables under
scenarios in MBIE’s Electricity Insight
report, calculated from generation
data. The yellow bar indicates the
Government’s goal of 90% renewable
generation by 2025.
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CLIMATE
POLICY
4.5
MISSING IN ACTION
The failure to reduce emissions demonstrated in
the Government’s projections is hardly a surprise, as
signiﬁcant measures once in place to reduce emissions
have been steadily hollowed out or scrapped. It is not
much of an exaggeration to say that New Zealand’s
climate change and clean energy policy is currently
non-existent.

per tonne when the scheme began, to effectively less
than 20c per tonne today. 20c per tonne of carbon
is equivalent to around 0.05 cents per litre of petrol
and 0.003 cents per kilowatt-hour of electricity —
completely insigniﬁcant as a price signal.98 The Government’s actions have also destroyed any certainty around
a long-term price signal for businesses.

The Emissions Trading Scheme (ETS) is described by
the Government as its ‘primary tool’ to reduce emissions. The purpose of the ETS is to put a price on carbon
pollution in order to stimulate cost-effective emissions
reductions across the economy and provide incentives
for land-owners to plant trees to absorb carbon.93 It
was designed and originally intended to cover all sectors and all greenhouse gases, but currently excludes
agricultural emissions.

Carbon foresters have been hit especially hard. Planting of carbon forests has crashed, resulting in millions
of pine tree seedlings being destroyed for lack of
demand.99 Steady growth in net afforestation since
2009 was reversed and 2012 saw net deforestation.100
Meanwhile, Iwi are now planning legal action against the
Government after losing an estimated $600 million of
value from forests they inherited in treaty settlements.101

This supposed primary tool has been majorly weakened since the original legislation passed in 2008.
Parliamentary Commissioner for the Environment, Jan
Wright, called the changes to the ETS a “farce”.94 As one
forestry representative put it, New Zealand now has a
“Claytons ETS”, meaning ‘the ETS you have when you’re
not having an ETS’.95
To summarise the main amendments: the effective price
on carbon has been halved through a ‘2-for-1’ deal on
emissions units; the settings have been frozen indeﬁnitely, delaying the planned phase out free allocation
of emissions units to ‘trade-exposed’ industries; and
when the phase out does begin, it will happen at a much
slower rate, over 70 years (compared with 20 in the
original legislation). The way free allocations are given
has also been changed to an intensity basis, hugely
reducing the marginal carbon price faced, and hence the
incentive for change.96
Most important, though, is that the Government has
refused to act to limit the use of foreign offsets. The
price of these has completely crashed due to oversupply, bringing the price of New Zealand units down with
it. At the time of writing, the cheapest of the offset units
could be purchased for 20c per tonne.97 New Zealand’s
ETS is the only carbon price scheme in the world that
allows unlimited access to offsets.
The effect of all this is that the price on carbon in New
Zealand has essentially disappeared — from over $20
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The ETS is not the only casualty under the current
National Government. Other important policy changes
that have occurred since they ﬁrst took office in 2008
include the following:
• Abandoning fuel economy standards for vehicles
in 2009.102
• Scrapping the biofuels sales obligation in 2009.
This was temporarily replaced with Biodiesel
Grants Scheme, which was then discontinued
in 2012.103
• Dropping the moratorium on new thermal power
baseload stations.

Figure 8: Indicative carbon prices in New
Zealand: New Zealand emissions units
(NZUs) and foreign offsets (CERs and ERUs).
Source: Carbon CommTrade.

4.6 CREDIT WHERE
CREDIT’S DUE
To the Government’s credit, there are some positive initiatives in place to address climate change, boost energy
efficiency and support renewable energy research. Items
listed in the Sixth National Communication report are:104
• Programmes administered by the Energy Efficiency and Conservation Authority (EECA). Most
signiﬁcant is the Warm up New Zealand: Heat Smart
programme started in 2009, which gave around $275
million in support grants to help 46,000 homes be
insulated. This was succeeded by the Warm up New
Zealand: Healthy Homes programme in 2013. However we note the overall level of funding has roughly
halved from 2012 to 2013, and EECA and its other
initiatives have suffered ongoing funding cuts since
2009 (see Figure 9).
• Exemption from road-user charges for electric
vehicles. This is estimated to reduce costs by $672
per year on average.105

• Research and development funding. This is mainly
for research into reducing agricultural emissions
through the Global Alliance on agricultural emissions, the Primary Growth Partnership (PGP), the
New Zealand Agricultural Greenhouse Gas Research
Centre (all established by the current Government)
and the Pastoral Greenhouse Gas Research Consortium. Through the PGP, the Government is also giving
$6.75 million to support the ‘Stump to Pump’ project
investigating producing biofuels from forest waste.106
• Some further measures in the waste and forestry
sectors, all introduced in 2008 or earlier.
These measures are commendable. However, where they
are predicted to have a measurable impact on future
emissions, it is small. It is not possible to estimate emissions reductions from research, but the hope is it will
contribute in the longer-term to reducing emissions in
New Zealand and globally.

Figure 9: Government investment in energy efficiency programmes
since 2008, from Government budget documents.107 Amounts are estimated actual spend, except for 2013/14, which is budgeted amount.
Amounts are inﬂation-adjusted using the Royal Bank of New Zealand
Inﬂation Calculator.
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4.7

FOOT ON THE
WRONG PEDAL

Unfortunately, positive steps outlined in the previous
section are more than counteracted by other Government actions that encourage an increase in fossil fuel
production and demand.
The Government has made it a priority to attract overseas oil and gas companies to explore off New Zealand’s
coasts. It has given support to the industry in the form
of regulatory and legislative reform, investment in
and provision of data, and tax deductions. WWF-New
Zealand estimates that total subsidies to the oil and gas
industry grew from $5.9 million in 2008 to $46.3 million in 2012.108 Oil drilled in New Zealand would almost
certainly be exported for consumption elsewhere, but
would still contribute to New Zealand’s emissions proﬁle
through gases released from ﬂaring (‘fugitive emissions’). A major gas ﬁnd, on the other hand, could have
a signiﬁcant effect on the New Zealand energy market
by out-pricing renewables, as discussed in Section 4.4.
The Government has also been highly supportive of new
coal mining developments. Before state-owned coal
miner Solid Energy ran into major ﬁnancial troubles, the
Government supported its plans to mine large quantities of lignite coal in Southland to produce pellets, diesel
and urea fertiliser. In 2011, Prime Minister John Key said:
“At the moment companies like Solid Energy are growth
companies and we want them to expand in areas like
lignite conversion.”109 The Parliamentary Commissioner
for the Environment estimated that a single lignite-todiesel manufacturing plant would have increased New
Zealand’s emissions by 5.5 MtCO2 — roughly equal to
the total emissions from electricity generation in 2011
(see Figure 4).110
Another area of strong concern is transport funding.
The Government has heavily boosted investments in
new state highway projects through the $12 billion
‘Roads of National Signiﬁcance’ (RoNS) programme, at
the expense of investing in more efficient, low carbon
transport modes that reduce dependence on fossil fuels.
The effect will be to increase the relative appeal of driving and moving freight by truck, leading to higher traffic
volumes and sprawling development patterns. Planned
investment in transport infrastructure through the
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National Land Transport Fund over the period 2012-2021
is overall weighted 96.4% on new roads, 2.1% on public
transport and 1.5% on walking & cycling (see Figure 10).
There has been signiﬁcant additional investment in rail
infrastructure from outside of the National Land Transport Fund over the last several years — around $1.8
billion for metro rail improvements in Auckland and Wellington and $750 million for Kiwirail’s Turnaround Plan
— for which the Government deserves credit. However,
much of the former was instigated and already committed to under the previous Labour Government,112 while
ongoing problems and job losses at Kiwirail indicate it
is in need of further investment after years of neglect
while under private ownership. Looking forward, the
only signiﬁcant rail investment on the horizon is a contribution towards the Auckland City Rail Link — but not
until 2020, delaying Auckland Council’s desire to begin
construction in 2015. Furthermore, funding support
for the CRL was announced as part of a package of
Auckland transport projects — including about $8.5
billion for more motorway projects, continuing the
unbalanced approach.113
Overall, Government policies seem to be accelerating
in the wrong direction. If anything, this could see emissions worsen even further than the projections laid out
in Section 4.2.

Figure 10: Total planned investment
in new transport infrastructure from
2012/13 to 2021/22 through the National Land Transport Fund.111

4.8 DRAGGING
THE CHAIN

The Government’s backtracking
and inaction on climate change has
increasingly been noticed internationally. Several international
assessments highlight the fact
that New Zealand’s climate policy
response has now fallen far behind
most of the developed world:
• The 2013 Climate Change Performance Index by Germanwatch
and Climate Action Network
ranked New Zealand 41st in the
world, with a “very poor” grade
for its climate policy.114
• The Renewables 2013 Global
Status Report 2013 produced by
REN21 showed New Zealand to
be the only ‘high income’ country with no renewable energy
policies in place — again, only
targets (see Figure 11).115

Figure 11: Renewable energy
policies in ‘high income’ countries. Reproduced from REN21
Global Status Report 2013.
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4.9 HOLLOW
PROMISES

“National will have policies that reﬂect
the fact that living on a diet of carbon
will be increasingly bad – bad for the
world and bad for our economy. We will
have policy that encourages ‘climate
friendly’ choices like windmills, hydro
power and tree planting, and reduces
the desire for ‘climate unfriendly’
behaviours, like burning coal.”
— Prime Minister John Key, 2007.92

The information presented in this chapter demonstrates that New Zealand is completely lacking a plan
to transition away from fossil fuels to clean energy. The
Government is making negligible efforts to reduce carbon emissions, and is possibly doing more to encourage
them. This is at odds with formal climate change targets
(Section 4.3) and with assurances given to the New
Zealand public before the National Party came to power
in 2008 (for example, see the above quote).
It also contradicts other pledges made to the international community. In particular, New Zealand ratiﬁed
the agreement at the December 2010 United Nations
climate summit in Cancún, Mexico, which said “developed countries should develop low-carbon development
strategies or plans”.116 Officials have since expressed that
the Government believes the existence of emissions targets and the Emissions Trading Scheme are an adequate
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response (despite the officially projected growth in
emissions). An open letter to Prime Minister John Key
signed by many organisations and individuals calling for
a Low Carbon Development Plan received
no response.117
At the 2013 Paciﬁc Islands Forum summit, Prime Minister Key joined many other Paciﬁc leaders in signing the
Majuro Declaration for Climate Leadership. The Declaration included the following statement:
“We conﬁrm the responsibility of all to act to
urgently reduce and phase down greenhouse gas
pollution in order to avert a climate crisis for present and future generations. The responsibility of
all to act falls to every government, every company, every organization and every person with the
capacity to do so, both individually and collectively.
We commit to be Climate Leaders. To lead is to
act. In supporting this Declaration, a government,
economic entity, company, civil society organization or individual commits to demonstrate climate
leadership through action that contributes to the
urgent reduction and phase down of greenhouse
gas pollution.”
It is difficult to reconcile anything in this statement with
the Government’s current response.
New Zealand is hardly alone in promising more than it
is currently delivering on climate change, but that does
not excuse the stark contradictions between words and
actions. It is high time that our leaders started living up
to these promises.

Conclusion:
A challenge
to our leaders
Generation Zero believes New Zealand needs a plan for
a clean energy future. In this report we have laid out why
we believe this is an essential and urgent task, why we
believe it is achievable and presents exciting opportunities for our country, and why we are deeply dismayed
by the current response from our elected leaders. This
report is our call to action, not only to political leaders,
but to all New Zealanders in positions of inﬂuence to
step up to the climate and energy challenges and use
their power to shift our country onto a responsible pathway off fossil fuels.
Climate change is an unusual problem in that we are collectively responsible for outcomes that will affect people
in the both near and distant future, and in other parts
of the planet. However, in some senses it is similar to
other injustices the world has confronted and dealt with
before: young and future generations, and those who
will bear the brunt of climate change impacts, lack representation in our current political system and depend
upon others to speak up for them and take action.
Here we have laid out why we believe New Zealand can
and should strive to build a 100% clean energy economy
by 2050 or earlier. Doing so would serve the additional
purpose of safe-guarding our economy from risks
associated with increasing and unpredictable fossil fuel
prices, and bring us many other co-beneﬁts and economic opportunities. However, the present reality is that
as a country we are continuing to move in the wrong
direction. There is nothing inevitable about this; it can
be changed with leadership and political will.
Leadership is not just the responsibility of our politicians. The transition to a low carbon society is a process
that the whole country needs to engage in, and people
all over New Zealand can ensure that climate change
and the required energy transition are at the forefront
of the conversation about our country’s future. We urge
community leaders, church leaders, Kaumātua, business-

people, teachers, and leaders of all types to use their
clout to lead this conversation, and to promote change
within their own spheres of inﬂuence.
Ultimately though, political leadership through policy
action is essential. Governments have a duty to protect
the future that young people and generations to come
will inherit. A politician’s role is not simply to respond
to public discourse, but to lead it by setting out their
vision for where the country should go. Indeed, research
into public opinion towards climate change has found
that the best predictor for public attitudes is statements
from national politicians on the topic.118 Taking some of
the necessary steps will require political courage, just as
it has in the past to achieve progress in society. But support for action is there; for example, a 2012 poll found
that nearly two-thirds of New Zealanders wanted Parliament to do more to address climate change, and even
larger majorities supported speciﬁc climate policies.119
2014 is a national election year, providing political parties with an opportunity to step up and New Zealanders
with an opportunity to reward that commitment with
their vote. Generation Zero is calling on parties to commit to implementing a comprehensive clean energy plan
that will put New Zealand on track to phase out coal,
oil and gas by 2050. Just like Denmark has done, this
requires long-term strategy to map out technically and
economically feasible pathways, and concrete shortterm policy action to kick-start the transition right
away. There is no shortage of win-win solutions to get
us started.
New Zealand is a small country but we pride ourselves
on rising to a challenge and solving problems.
With can-do leadership, we believe New Zealand can
inspire the world with a vision for solving the climate
problem; a vision that gives us hope of a safe and
prosperous future.
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