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Preface
It was tempting to subtitle this report ‘All you ever wanted to know about the gas bridge debate’
or ‘The definitive case against gas as a transition fuel.’ But of course neither is true. More
research and analysis is being done every day about the issue. Numerous research centres and
independent institutes have published reports on the topic. Many governments are already
formulating policies and implementing plans around transitioning to a clean energy future that
don’t rely on natural gas in the medium to long term.
Judging by the quality of debate over the New Zealand Government’s ban on new offshore oil
and gas exploration, there is a concerning lack of academic research and independent
investigation into all aspects of the fossil fuel industry and its effects on our economy, society,
and environment. There is also a lack of authoritative information about the gas bridge issue
that is readily accessible to the public, policymakers and environmental advocates.
Authoritative evidence can undoubtedly make a difference in the political debate over an
important issue. In May 2014 a group of US health and medical organisations, medical doctors,
health professionals and scientists sent an open letter1 to New York Governor Andrew Cuomo,
calling for a moratorium on fracking until the evidence of its impacts had been properly
assessed. The letter was accompanied by a bibliography of 249 research reports and peerreviewed articles on the harmful effects of unconventional oil and gas production. The Governor
commissioned a further investigation and on 15 December 2014 declared a ban on fracking.
The aims of this report are to (a) summarise the major points in the petroleum industry’s
campaign for gas as a bridge fuel; (b) compile evidence and analysis regarding the key arguments
against gas as a long-term transition fuel; (c) suggest supply side policy initiatives that could
augment government’s growing toolkit of demand side transition instruments; and (d) provide
the reader with a bibliography of recent studies and reports for use in the ongoing debate over
how, and how quickly, the country ends its energy dependency on fossil fuels.
This is one of several reports and media releases the Fossil Fuels Aotearoa Research Network
(FFARN) has produced since the network was formed following the People’s Climate Conference
in New Plymouth in March 2017. FFARN is an informal network of scholars and activists engaged
in multidisciplinary collaborative research and information dissemination about government
energy policy and the activities of the fossil fuel industry in Aotearoa New Zealand. I am
particularly indebted to Sarah Roberts, Catherine Cheung, Rosemary Penwarden, Jeanette
Fitzsimons, Dr Sophie Bond, and Professor Ralph Sims for their comments and suggestions
regarding earlier drafts of this report. Any factual errors or opinions expressed in the final
version are the responsibility of the author.

1

Concerned Health Professionals of New York, 2014. Open Letter to Governor Cuomo and Acting-Commissioner
Andrew Zucker. May 29. http://concernedhealthny.org/letters-to-governor-cuomo/
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Executive Summary
What is a ‘bridge fuel’?
The petroleum industry has argued that natural gas should be used as a ‘bridge fuel’ to a low
emissions economy over the next several decades because it is ‘cleaner’ than other fossil fuels.
When it is substituted for carbon intensive coal in generating heat and electricity, it releases 5060% less CO2 into the atmosphere. The industry claims that using more gas could help slow the
rate of build-up in greenhouse gas (GHG) emissions.
How long is the gas ‘bridge’ supposed to last?
The demand for gas is growing and the price of gas has come down, thanks in part to
unconventional shale gas and tight oil production (including fracking). A report by the
International Energy Agency (IEA) suggests to limit the global temperature rise to below 2°C,
fossil fuels (mainly natural gas) would need to account for no more than 40% of energy demand
by 2050. That would be around half of today’s level.2 Nevertheless, the oil and gas industry
expects gas to be the leading energy source until at least mid-century.
Many climate change scientists reject the idea the world can continue to rely on fossil fuels as
our main energy source until mid-century. They see signs we are already locked into continued
climate warming for the first half of the century no matter what we do, due to the long-lived CO2
already added to the atmosphere in recent decades. The tight margins for reducing emissions
have led many researchers to suspect that even the 2 °C Paris target could be out of reach.3
Making any significant changes in the rate of warming by the second half of this century will
require immediate and urgent action to shift to a clean energy system. Experts like Michael Levi,
and Kevin Anderson and staff at the UK’s Tindall Centre for Climate Change Research maintain
that global gas consumption has to peak between 2020 and 2030, and its use be virtually phased
out by around 2035 if we are to remain under 2oC warming. In other words, gas needs to be
phased out in twenty years or less.

2

International Energy Agency, 2017. Perspectives for the Energy Transition - Investment Needs for a Low-Carbon
Energy System. https://www.iea.org/newsroom/news/2017/march/deep-energy-transformation-needed-by-2050-tolimit-rise-in-global-temperature.html
3
Tollefson, Jeff, 2018. ‘Can the world kick its fossil-fuel addiction fast enough?’ Nature
Vol 556, 422-425. doi: 10.1038/d41586-018-04931-6
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Claims made about natural gas as a potential bridge fuel







There is growing world energy demand for gas
The negative environmental and climate impacts from unconventional shale gas
production are overstated
Replacing coal with gas combustion, supported by carbon dioxide capture and storage
(CCS) reduces greenhouse gas (GHG) emissions
Gas provides energy security since renewables are variable and costly
Management of methane emissions is improving
New technology will allow ‘decarbonisation’ of gas

The case against natural gas as a bridge fuel








Replacing coal with gas will not reduce emissions sufficiently to stay below 2oC warming
The negative environmental and climate impacts of unconventional gas and oil are
scientifically well documented
Fugitive methane emissions from gas production and distribution are greater than
initially reported, poorly managed and unregulated.
Long-term commitment to gas locks in fossil fuel emissions and inhibits the development
of renewables
Renewable energy technologies are becoming cheaper and more reliable faster than
predicted
Negative emissions technologies (NETs) such as bioenergy or afforestation linked with
CCS are unproven, have environmental issues and most are currently not scalable
‘Decarbonising’ gas will not be feasible or scalable in time to make a difference

This report concludes, based on a review of scientific research and analysis, that there is a strong
case against relying on natural gas as a multi-decade bridge fuel.
Assuming this is the case, the preferred option would be to invest in a rapid transition to
renewables, innovative technologies and infrastructure (e.g. electrification of transport). The
government already has established a Climate Change Committee and introduced a number of
new initiatives to progress the country’s transition to a low-emissions economy. Most of these
are demand side interventions, as are many of the recommendations in the Productivity
Commissions Low-emissions Economy report.4

New Zealand Productivity Commission, 2018. ‘Low Emissions Economy, Draft Report.’ April, Wellington.
https://www.productivity.govt.nz/inquiry-content/3254?stage=3
4
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Fast-tracking a renewable energy/high tech transition path instead of relying on gas as a bridge
fuel doesn’t mean the government can adopt a hands-off approach to the oil and gas industry.
Fossil fuel companies have a vested interest in prolonging the transition process as long as
possible. The Government has banned new off-shore exploration and restricted new on-shore
permits to Taranaki for three years. If the Government is serious about moving to a lowemissions economy and meeting its climate change goals, further supply side interventions will
be needed.
Supply side policy recommendations on the basis that natural gas is not a long-term bridge fuel
Climate policies can apply to the supply side (production of fossil fuels) or the demand side
(consumption of fossil fuels), and they can be restrictive or supportive.5 Most countries’ policy
toolkits including New Zealand have tended to avoid restrictive supply side (RSS) initiatives,
usually for political reasons. The recent ban on new offshore oil and gas exploration is one
exception. This report recommends a number of additional RSS interventions to create a more
balanced portfolio of climate change interventions in order to accelerate the transition to a lowemissions economy.
The Government should:





Fast-track government investment and private financing for innovative clean energy
technologies, renewables and appropriate infrastructure;
Phase out subsidies, end government promotional activities, and review oil and gas
industry tax provisions;
Tighten upstream and downstream oil and gas industry regulations, monitoring and
enforcement (particularly around GHG emissions); and
End exploration permit extensions, require independent reviews of mining applications,
and cancel future onshore Taranaki block offers.

Cf Green, Fergus and Richard Denniss, 2018. ‘Cutting with both arms of the scissors: the economic and political
case for restrictive supply side climate policies.’ Climatic Change
https://doi.org/10.1007/s10584-018-2162-x
5
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Why Natural Gas isn’t a Bridge Fuel
to a Low Emissions Economy
Introduction
The growing consensus among climate scientists is that the annual increase in global greenhouse
gas (GHG) emissions is already on track to exceed the internationally agreed Paris target that
would limit warming to 1.5oC above pre-industrial levels. On current trends it will be difficult to
stay below a 2oC increase. Urgent action is needed to reduce the rate of emissions.
The urgency to act places governments in a difficult predicament. After making specific
commitments under the Paris Climate Agreement, how can they continue to rely on oil and gas
exploration and production to boost their GDP while reducing dependency on fossil fuels and
accelerating the transition to a low-emissions economy? Several countries have already banned
unconventional drilling and new oil and gas exploration (Ireland, France, Belize), directed their
national superannuation funds to divest fossil fuel holdings (Norway), cut industry subsidies (EU),
and/or introduced carbon taxes (Germany). New Zealand has declared an end to new permits
for offshore exploration, though existing permits will not be affected, and limited onshore
exploration to Taranaki with a review after three years.
The petroleum industry is understandably concerned, judging by trade association media
campaigns here and overseas. There is a growing risk that regulatory interventions and a rapid
shift to renewables will render current business models obsolete and devalue corporate reserves
and infrastructure (i.e. stranded assets). Banks and shareholders are asking hard questions
about how companies plan to report and address ‘climate risks.’ Public concern and criticism
from environmental groups has grown. The standard industry response, as we will see later in
this report, has been to emphasise how economically and technically difficult it will be to wean
the world economy off dependency on fossil fuels, that it will take time to do so, and the
petroleum industry is in a position to help with the transition because natural gas can serve as a
‘bridge fuel’.
Where did the idea of natural gas as a ‘bridge fuel’ originate? It’s not entirely clear, but it has
been picked up and publicised by the Intergovernmental Panel on Climate Change (IPCC). To
achieve the agreed 2015 Paris Climate Agreement goal of keeping global temperature rise below
2oC above pre-industrial levels (preferably below 1.5oC), countries committed to taking
concerted action to reduce GHG emissions and transition to a low-emissions economy. A special
IPCC report 1.5oC currently under preparation and due for release in October 2018 is considering
the urgency needed to lower emissions across all sectors by three pathways: lowering energy
8

demand; lowering emissions from energy supply, land use and agriculture; and removing carbon
from the atmosphere. To help make that transition, the IPCC noted in their Fifth Assessment
Report Mitigation 2014 that demand for fossil fuel energy was likely to remain high and that
natural gas could possibly act as a ‘bridge fuel’. The Panel cautioned, however, that this role for
gas was dependent upon development and the global uptake of ‘negative emissions’
technologies such as carbon dioxide capture and storage (CCS).
The oil and gas industry has been quick to promote the idea of natural gas as a bridge fuel, citing
its lower CO2 emissions per unit of useful fuel when combusted compared with coal, its lower
cost compared with renewables, and that gas offers peak security on days when wind or solar
energy are unavailable. If investors and policymakers could be convinced to embrace the bridge
fuel idea it would potentially mean a huge boost for exploration, infrastructure development,
and continued production well past mid-century.
This present report identifies several problems with the industry’s claims based on a review of
the research literature. These flaws in the industry’s case have serious implications for how
policymakers, the private sector, communities and individuals deal with climate change. Fugitive
methane emissions from extracting and distributing natural gas have a much greater impact on
the climate than CO2, at least in the short term. Some scientists have argued that this means
gas’s cumulative climate effects are actually on a par with coal.
The cost of renewable energy is already on close to the cost of gas in some jurisdictions, and
disruptive technologies are being developed and commercialised at a much faster rate than
expected. At the same time, there are concerns that if governments commit to gas as a bridge
fuel for many decades into the future it will mean investing in costly infrastructure, placing hope
in negative emissions technology and diverging from an alternative, fast-track renewable energy
pathway to a low emissions economy until it is too late. In addition, energy analysts have raised
serious doubts whether CCS and other negative emissions technologies are technically and
economically feasible. Even if they were, could they be scalable in time to reduce GHG emissions
sufficiently to mitigate global warming? At present, it seems highly unlikely.
This report is based on an extensive literature review of the arguments and evidence for and
against gas as a bridge fuel. It also briefly describes the oil and gas industry in New Zealand,
summarises current government support for the industry, and concludes with recommendations
for government policymakers if reliance on gas is not a viable path to a low emissions economy.

9

Climate change and the global energy scene
Climate scientists have estimated that the carbon contained in current fossil fuel reserves would
take the world well beyond safe climate limits if it were all burned. A report summarised in the
journal Nature6 indicated that 82% of coal, 49% of natural gas, and 33% of oil reserves will have
to remain unburned if we are to remain within warming limits that stand a chance of avoiding
environmental and social catastrophe. Some analysts believe even those reductions may not be
enough. According to research by Washington think-tank Oil Change International, output from
existing fossil fuel production will take the world past the 2oC target.7 Its research targeted socalled ‘developed reserves’ in which wells were already drilled, pits dug and pipelines, processing
facilities, railways, and export terminals already in operation. Even phasing out coal would not
be enough.
Sims of Massey University’s School of Engineering states that once we have accumulated around
2900 Gigatonnes of CO2 (Gt CO2) in the atmosphere the planet is likely to exceed the 2oC
warming limits set at the Paris Climate Conference. According to Sims, approximately 1900 Gt
have been emitted since the 19th century and the world is continuing to add 33 Gt CO2 every
year. There’s only 800 Gt CO2 of the carbon budget left if we’re to stay below 2oC warming,
which we’re on track to exceed in 20 to 25 years. “By then we will have used up around twofifths of the known global reserves of coal, oil and natural gas. The remaining three-fifths will
need to stay in the ground.”8
Meanwhile projects like the Canadian Kinder Morgan pipeline and the giant Gorgon LPG complex
off the coast of West Australia continue apace while major oil companies go deeper in debt and
struggle with declining rates of energy returned from energy invested (EROI).9 According to a
report by the Climate Accountability Institute10, the ninety largest fossil fuel companies are
responsible for 71% of the world’s annual GHG emissions
Unfortunately, the urgency of the situation has yet to hit home for many of the world’s
policymakers and fossil fuel representatives. In the aftermath of the 2015 Paris Agreement,
Tollefson, Jeff, 2013. ‘Methane leaks erode green credentials of natural gas.’ Nature, Vol 493 Issue 7430.
Oil Change International, 2017. ‘Burning the gas “bridge fuel” myth.’ November.
http://priceofoil.org/2017/11/09/burning-the-gas-bridge-fuel-myth/
8
Sims, Ralph, 2018. ‘Why New Zealand should not explore for more natural gas reserves.’ Scriblogs, accessed 1
March 2018 https://sciblogs.co.nz/guestwork/2018/02/28/new-zealand-not-explore-natural-gas-reserves/
9
Rocco, Steve, 2014. ‘CONDITION RED: Fracking Shale Is Destroying Oil & Gas Companies Balance Sheets.’
SRSrocco Report, 13 August. Accessed 27 August 2014 www.srsroccoreport.com
6
7

Hulac, Benjamin, 2017. ‘Most atmospheric CO2 rise came from 90 companies — study.’ Climate Wire, 7
September. https://www.eenews.net/climatewire/stories/1060059947/
10
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business and political leaders interviewed by the world’s media continued to maintain that
transition to a net zero carbon economy would take time and must be managed carefully so as
not to cause undue economic and social disruption. The New Zealand Government has adopted
a similar stance, at least for now.

Not only is any new exploration
and production incompatible
with limiting global warming to
below 2oC, but many existing
projects will need to be phasedout faster than their planned
end-date.
-- Tyndall Centre for Climate Change
Research

Some climate scientists have expressed concerns about
the need for countries to undertake proactive policies to
phase out the production and use of fossil fuels. A study
by the Tyndall Centre for Climate Change Research
concluded that Europe’s energy system would need to
be fully decarbonised by 2035-2040 to achieve the EU’s
agreed climate goals.11 Not only is any new exploration
and production incompatible with limiting global
warming to below 2oC, but many existing projects will
need to be phased-out faster than their planned enddate.

There may be only five to ten years to take effective mitigation action before the world’s
remaining carbon budget starts running out and we breach the 2oC limit. In response to such
findings, more than eighty world-renowned economists from twenty countries issued a
declaration urging that not a penny more be spent on fossil fuels production and new projects,
while encouraging a dramatic increase in investments in renewable energy.12

Claims made about natural gas as a potential bridge fuel
Natural gas is a naturally occurring hydrocarbon gas mixture consisting primarily of methane
(CH4), formed when layers of decomposing plant and animal matter are exposed to intense heat
and pressure over millions of years. The main products from combusting natural gas are carbon
dioxide (CO2) and water vapor (H2O). As of January 2016, there were an estimated 194.8 trillion
cubic metres of total proven reserves of gross natural gas globally. Gas is primarily used to heat
homes and for cooking, to run power stations to generate electricity, in industry to produce heat
and energy on a large scale, in farming when converted to a fertiliser and in the chemical
industry to produce methanol, plastics and other products. The industry contributes
substantially to the GDP of nations and localities where gas reserves are located.
11

Anderson, Kevin and John Broderick, 2017. Natural Gas and Climate Change. Tyndall Centre for Climate
Change Research, Manchester University, 17 October.
12
Climate Action, 2017. ‘Leading economists and major corporations call for the end of fossil fuel investments.’ 11
December. http://www.climateactionprogramme.org/news/leading-economists-and-major-corporations-call-for-theend-of-fossil-fuel-i
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However, the future is uncertain for the industry given climate change and international
commitments at the Paris Climate Conference to slow the growth of GHG emissions and
transition to a fossil fuel free energy system. The industry and its supporters cite several reasons
why natural gas has a beneficial role as a ‘bridge fuel’ in this transition process and thus why
governments should continue to support gas and oil development. The following are some of
the key claims the industry makes about gas’s potential transition role.
Growing world energy demand for gas
The IEA forecasts a 30% rise in energy demand between now and 2040, the equivalent of adding
another China and India to the global demand curve. 13 Global gas demand is predicted to grow
by 1.6% a year for the next five years, with consumption reaching almost 4,000 billion cubic
meters (bcm) by 2022 compared with 3,630 bcm in 2016. It will be demand from the industrial
sector rather than domestic consumption that drives this growth.
The IEA’s 2017 World Energy Outlook developed several scenarios based on different
assumptions to predict future energy demand. Under the IEA’s New Policies Scenario, gas
expands to account for a quarter of global energy by 2040, helped by growth in liquefied natural
gas (LNG) production. Even under the IEA’s Sustainable Development Scenario, as renewables
ramp up and oil and gas consumption declines, “natural gas becomes the largest single fuel in
the global mix.”14 This depends on whether the climate benefits of switching from coal to gas
can be realised by minimising leaks of methane (a potent greenhouse gas) and adoption of
negative emissions technologies (more on that later).
The good news from the IEA’s perspective is that methane leaks from gas production and
distribution may be the easiest and most cost-effective to address of all methane sources (e.g.
agriculture).15 Nevertheless, the credibility of gas as a bridge fuel depends on whether the
industry is able to meet the fugitive methane challenge, prevent losses to the atmosphere and
minimise other production and transportation impacts on the environment.

IEA, 2017b. ‘IEA sees global gas demand rising to 2022 as US drives market transformation.’ 13 July.
https://www.iea.org/newsroom/news/2017/july/iea-sees-global-gas-demand-rising-to-2022-as-us-drives-markettransformation.html
14
IEA, 2017a, p 10.
15
Ogburn, Stephanie, 2014. ‘Methane Pollution from Gas and Oil Proves Cheap to Fix.’ Scientific American, 3
March. https://www.scientificamerican.com/article/methane-pollution-from-gas-and-oil-proves-cheap-to-fix/
13

12

The negative environmental and climate impacts from unconventional shale gas production are
overstated
With the rapid expansion of unconventional oil and gas drilling and production in the US and
several other countries, there have been growing concerns among local communities and
indigenous nations about the practice’s negative impacts. Those concerns have given rise to a
growing number of academic studies and closer scrutiny by government agencies. 16
The oil and gas industry has gone to considerable lengths to answer such criticism, including
challenging the science behind activists’ claims. Industry spokespersons point out that shale gas
and tight oil production is highly regulated and safe when best practice is followed. The
American Petroleum Institute maintains that fracking releases valuable oil and natural gas
resources that previously were inaccessible “while protecting groundwater supplies and the
environment…The combination of industry standards, best practices and effective state and
federal regulation is protecting communities and the environment – while making available
increasing volumes of cleaner-burning natural gas that is allowing the US to lead the world in
reducing carbon emissions from electricity generation.”17
According to Mark Thurber, Associate Director of the Program on Energy and Sustainable
Development (PESD) at Stanford University (and a member of the Stanford Natural Gas
Initiative), fracking has been demonised in public debate. He suggests “…most assessments of
unconventional gas extraction — including reports commissioned by the governments of the US
and the UK— have concluded that the environmental impacts are manageable if appropriately
regulated. For the most part, fracking itself is not the biggest concern. Poor workmanship of the
steel casing and cement that isolate the well from the surrounding rock is a more significant
contributor to groundwater contamination, and wastewater injection is more risky from a
seismic standpoint.”18

16

Cf Loomis, Terrence, 2017a. Petroleum Development and Environmental Conflict in Aotearoa New Zealand:
Texas of the South Pacific. Lanham, MD: Lexington Books, An imprint of Rowman and Littlefield. P 47ff.
Heinberg, Richard, 2013. Snake Oil: How Fracking’s False Promise of Plenty Imperils our Future. Post Carbon
Institute, Santa Rosa, CA. McGraw, Seamus, 2012. The End of Country: Dispatches from the Frack Zone. Random
House, New York. Wilber, Tom, 2012. Under the Surface: Fracking, Fortunes and the Fate of the Marcellus Shale.
Cornell University Press, New York.
17
American Petroleum Institute, 2017. ‘Hydraulic fracturing: Unlocking America’s Natural Gas Resources.’
August, accessed 13 March 2018 http://www.api.org/~/media/Files/Oil-and-Natural-Gas/Hydraulic-Fracturingprimer/Hydraulic-Fracturing-Primer.pdf
18
Thurber, Mark, 2012. ‘Embracing Natural Gas as a Complex Environmental Asset.’ Stanford Energy Club,
November 26. https://energyclub.stanford.edu/embracing-natural-gas/
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Replacing coal with gas combustion (supported by CCS) reduces GHG emissions
The IPCC Working Group III report on mitigation strategies19 suggested natural gas could serve as
a bridge fuel because burning gas involves fewer GHG emissions than burning coal. This would
only be effective if CCS and similar technologies were widely adopted. Large-scale deployment
of CCS, according to the Working Group, will require economic incentives as well as well-defined
government regulations regarding operational safety, CO2 storage and transport.
There is some evidence that replacement of coal by gas as a source for electricity and heat
generation can reduce a country’s overall emissions, albeit temporarily. The US Energy
Information Administration (USEIA) reported CO2 emissions in the first half of 2016 were at their
lowest level since 1991, having declined 7% since 2006.20 Coal-related CO2 emissions declined
by 835 million metric tons (39%), as energy companies shifted to gas. However, emissions from
burning ‘clean natural gas’ increased by 285 million metric tons (24%) over the same period,
partially offsetting the benefits of reduced coal emissions. The agency attributed the emissions
decline to a warm winter, a drop in use of coal-fired electricity and a rise in gas use, and strong
growth in renewable and hydroelectric power.21 Fossil fuel consumption accounts for more than
93 percent of US emissions, so “carbon trends are driven primarily by changes in the energy
market. Overall emissions decline when there is decreased demand for energy, as well as a
reduction in the carbon intensity of fuels burned for energy.”22 The increased use of gas has
corresponded with an upsurge in production of unconventional shale gas across the US. A
decline in energy consumption and upsurge in renewables were also important factors.
In response to the USEIA’s 2016 figures, petroleum industry-sponsored Energy in Depth claimed
that “America is reducing emissions because of affordable abundant natural gas made possible
by fracking, which has also helped U.S. GDP grow 20.4 percent since 2005.” The organisation
chastised what it termed the ‘Keep It in the Ground’ movement for continuing to push for a
“completely impractical” 100 percent renewable transition.23

19

IPCC WGIII 2014. Climate Change 2014, Mitigation of Climate Change: Summary for Policymakers and
Technical Summary. WMO and UNEP http://www.ipcc.ch/pdf/assessmentreport/ar5/wg3/WGIIIAR5_SPM_TS_Volume.pdf
20
Energy Information Administration (US), 2018. ‘U.S. energy-related CO2 emissions expected to rise slightly in
2018, remain flat in 2019.’ 8 February. https://www.eia.gov/todayinenergy/detail.php?id=34872
21
Hulac, Benjamin, 2016. ‘Progress: U.S. Carbon Emissions Decline.’ Scientific American, 13 October. Marty
Durbin of the American Petroleum Institute claimed that it was primarily ‘clean-burning natural gas’ that was
responsible for the decline in emissions.
22
Henry, Devin, 2017. ‘EPA: US greenhouse gas emissions declined in 2015.’ The Hill, 14 February accessed 7
March 2018 http://thehill.com/policy/energy-environment/319537-epa-us-greenhouse-gas-emissions-declined-in2015
23
Energy in Depth, 2018. ‘EIA: U.S. Carbon Emissions Fall Again in 2017, “Mainly” because of Natural Gas,’
http://eidclimate.org/eia-u-s-carbon-emissions-fall-2017-mainly-natural-gas/
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Unfortunately, the decline in emissions proved to be temporary. By 2018 the IEA was predicting
an increase in emissions over the next three years.24
Gas provides energy security since renewables are variable and costly
The oil and gas industry claims renewable energy, at least wind, solar and hydroelectric, is
variable in terms of power production, requiring baseload backup plants at peak demand times
fuelled by fossil fuels or nuclear energy. Alternatives such as biofuels and batteries are not yet
capable of filling the gap and biofuels aren’t reliable or widely enough available to, for example,
fuel jet planes, ocean-going tankers or heavy trucks that transport food, medicine and consumer
goods.
A 2016 international study published by the National Bureau of Economic Research in the US
looked more closely at the case for gas as a source to meet peak energy-demand, in conjunction
with renewables.25 The study examined 26 OECD countries between 1990-2013 and concluded
that renewables and fast-reacting fossil technologies (gas peaker-plants) appear to be
complementary and could be installed to meet the goals of cutting emissions and ensuring a
stable supply. However, because of their commitment to gas, these same countries will find it
difficult to shift quickly and completely from reliance on fossil fuels to renewables.
Management of methane emissions is improving
The IPCC Working Group III report on mitigation strategies (mentioned earlier) added another
qualifier to their suggestion that natural gas might serve as a bridge fuel: the level of fugitive
methane emissions would have to remain low during gas production and distribution for the
climate benefits to be realised. It turns out that is an extremely important qualifier.
Fugitive methane emissions from the natural gas value chain became a hot topic after a 2011
study by a team of Cornell University researchers led by Professor Robert Howarth claimed that
natural gas from shales had a GHG footprint comparable to coal when methane leakage and
other factors were taken into account.26 The research opened up a vigorous scientific debate

IEA, 2018. ‘U.S. energy-related CO2 emissions expected to rise slightly in 2018, remain flat in 2019.’ February 8,
https://www.eia.gov/todayinenergy/detail.php?id=34872
25
Mooney, Chris, 2016. ‘Turns out wind and solar have a secret friend: Natural gas.’ Washington Post, August 11.
26
Howarth, Robert W, Renee Santoro and Anthony Ingraffea. ‘Methane and the greenhouse-gas footprint of natural
gas from shale formations.’ Climate Change. June 2011, Volume 106, Issue 4, pp 679-690. DOI 10.1007/s10584011-0061-5.
24

15

(see below), and the gas industry finally began to acknowledge that fugitive methane emissions
were a legitimate concern.
The International Petroleum Industry Environmental Conservation Association (IPIECA)27 notes
that policymakers are increasingly concerned about reducing methane. The NGO’s website
states “The IPIECA's work on methane has included a short-lived climate forces workshop and
report, and a methane fact sheet. We are also developing good practice materials to enable
greater alignment of our industry on how to manage methane from our operations.”28 IPIECA
maintains much of the methane leakage that people are concerned about comes from a
relatively few natural gas ‘gathering and processing facilities’.29 They cite a study published early
in 2015 in the journal Environmental Science and Technology which concluded that 80% of locally
monitored emissions come from a third of such facilities. A 2014 University of Texas study30 of
unconventional gas extraction facilities found that 20% of them accounted for 80% of the
measured emissions. The implication appears to be that methane emissions are attributable to a
few facilities that are not following best practice. In other words, fugitive emissions are a
localised problem and can be (indeed, are being) reduced through improved management.
The American Petroleum Institute (API) maintains the US oil and gas industry has already “taken
strong, voluntary actions to reduce all emissions, including methane.” It points out the US
industry’s methane emissions have dropped by 16 per cent since 1990, even though oil and gas
production had risen by 51% over the same period.31
Indeed, Stanford’s Dr Mark Thurber noted that a 2011 report from the United Nations
Environment Program (UNEP) estimated that relatively low-cost actions could reduce methane
emissions from oil and gas production and transportation in North America and Europe by about
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15 million tonnes per year by 2030. “And yet, monitoring and regulation of methane emissions
from oil and gas activities remain limited.”32
Recognising the industry must be seen to be addressing methane leakage in order to gain public
and policymaker support for gas as a bridge fuel, a consortium of eight of the world’s biggest oil
and gas companies announced in late 2017 that they had agreed to a series of ‘guiding
principles’ aimed at reducing fugitive methane emissions from their production and distribution
processes.33 In 2018 other companies signed up to the principles, which were developed with
input from a few US environmental groups and universities.34
New technology will allow ‘decarbonisation’ of gas
Recent IPCC reports talk about ‘decarbonising’ the world’s energy system in order to reduce the
rate of GHG emissions. In New Zealand the Business Energy Council (BEC) has explored two
scenarios involving decarbonising the energy system.35 But even before the Paris Climate
Conference, discussions were taking place in the UK, Australia, the US and elsewhere about
decarbonising the gas networks. In other words, using existing gas pipelines to convey lowcarbon substitutes such as hydrogen. 36 A study by Deloitte Access Economics concluded that
such a repurposing of gas infrastructure was technically and economically feasible:
“Decarbonisation of gas distribution networks through the use of biogas and hydrogen would
utilise the existing and highly reliable networks to deliver zero carbon energy.”37
Recently a more radical idea has emerged in discussions among energy analysists and industry
representatives about gas’s future. Instead of repurposing the use of gas pipelines, why not
circumvent the bridge fuel debate altogether by ‘decarbonising’ natural gas itself. The idea is
not as bizarre as it first seems. For the last several years, researchers have been experimenting
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under laboratory conditions with processes such as methane pyrolysis using liquid metal
technology to extract CO2 from methane.38
One of earliest proponents of ‘decarbonising gas’ was Dutch energy industry consultant Floris
van Foreest. Comparing the UK and Netherlands experiences, he maintained that the gas
industry was at a turning point could choose either of two self-stories: gas as a sunset fuel or gas
as a destiny fuel.39 If it chose the latter, then the industry needed a ‘decarbonisation strategy’ to
convince governments and international agencies that gas really was clean and could be a bridge
fuel.
Jonathan Stern, Distinguished Research Fellow at the Oxford Institute of Energy Studies, followed
up on van Foreest’s work more recently. Stern suggests there are lessons to learn from the
problems the EU gas industry has encountered in dealing with a rapidly decarbonising energy
sector. He repeats van Foreest’s observation that the industry’s campaign for a major transition
role for gas “has not been accepted by policy makers and environmentalists in some countries,
leaving gas vulnerable to being lumped in with other fossil fuels [sic].”40 More to the point, if
countries and regions choose a decarbonisation path based on electrification, renewables,
hydrogen, biogas and/or other emerging technologies, it would leave the assets of the
petroleum majors as well as gas distribution networks at risk of being ‘stranded.’ They would be
rendered worthless before they reached the end of their useful lives.41 Therefore, the gas
industry should urgently embrace new decarbonisation technologies like methane pyrolysis and
carbon capture and storage by 2030, and change the message from fuel switching (gas for coal)
to ‘Gas can Decarbonise.’
Elsewhere, Stern has argued that the main threats to the prospects for expanding gas production
and consumption until at least 2030 will be affordability and competitiveness. “Beyond that date
– and particularly beyond 2040 – carbon (and potentially also methane) emissions from gas will
38
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cause it to become progressively ‘unburnable’ if COP21 targets are to be met.”42 He maintains
that a 20+ year window is enough to qualify gas as a ‘transition fuel.’
In the next section we will examine the validity of claims about gas as a potential bridge fuel.
Promoting the gas bridge idea in New Zealand
As calls have grown louder for urgent action on climate change, gas industry trade associations
have devoted more time and money to promoting the case for gas as a bridge fuel. In the lead
up to the Paris Climate Conference, for example, the petroleum industry and IPIECA launched a
campaign to promote gas as a transition fuel to a low-carbon economy.
Following the 2017 New Zealand election, the Petroleum Exploration and Production of New
Zealand (PEPANZ) took the unprecedented step of submitting an uninvited ‘briefing’ to incoming
Minister of Energy and Resources Dr Megan Woods. The association stated that the industry
recognised its role in helping reduce greenhouse gas emissions, and it could do this through “the
further development of petroleum in New Zealand [and]… through efficient production and
providing gas to businesses and markets currently heavily reliant on higher emitting coal.”43
PEPANZ’s case revolved around five key points:
(1) Natural gas will continue to remain an important part of the world’s energy mix for
many decades to come;
(2) Natural gas is the cleanest burning of all fossil fuels and emissions can be saved by
substituting it for coal;
(3) Natural gas is an important supplement and back-up for renewable energy sources
which can be vulnerable to uncertain supply (e.g. daily peak demand requirements and
dry years affecting hydro power);
(4) The benefits of burning natural gas can be [must be] augmented by the development
and widespread adoption of carbon capture and storage (CCS); and
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(5) Gas exploration, production and consumption is good for the economy (GDP, taxes
and royalties). If we don’t produce more, we’ll have to depend on other countries which
may not be as strictly regulated regarding environmental and climate effects.
PEPANZ’s conclusion was that the Zealand Government should encourage and support more gas
exploration and production.
In its submission to the Productivity Commission’s consultation on New Zealand moving to a lowemissions economy, PEPANZ argued that “domestic outcomes [like meeting emission targets and
achieving social and environmental wellbeing] are important but should not be pursued to the
disadvantage of the New Zealand economy and global outcomes.”44 Efficient gas generation can
support higher levels of renewable generation and gas is increasingly being used in heavy
transport. The government should therefore encourage new upstream and industrial
developments, “even those that increase domestic emissions.”45 But they emphasised that
greater reliance on gas as part of the country’s transition plan would require adoption of CCS
technology.
In their briefing to incoming Minister Megan Woods, the Gas Association of NZ (GANZ) and the
LPG Association46 argued that “Natural gas and LPG comprise a substantial component of New
Zealand’s energy supply make-up. They play an important role in meeting the challenges of the
energy trilemma; namely balancing affordability and security of supply with sustainability.
Natural gas and LPG provide consumers with an economical direct energy choice, support
electricity supply security and, because they are ‘clean burning’ and have the lowest carbon
emission of any carbon-based fuel, can contribute to the country’s environmental sustainability
goals.” The organisations claim that using more gas will facilitate the growth of the renewable
energy generation sector.
Like the three industry associations, the Ministry of Business, Innovation and Employment’s
(MBIE)47 ministerial briefing also emphasised the role of gas as a bridge fuel, particularly in
providing energy security when there are fluctuations in renewable energy supply. MBIE stated
the government should continue to support the petroleum industry, including funding
geoscience research to provide free data to companies as an inducement to exploration.
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Individual oil companies also joined the debate. New Zealand Oil and Gas (NZOG) maintained on
its website that “the transition to low carbon forms of energy will take decades, while new
technologies are developed that don’t currently exist yet and the costs of new energy sources
fall to levels that make them realistic replacements in the energy mix.” Oil and gas reserves
were running out and the country could end up dependent on costly overseas supplies. The
company called on the government to do more to encourage and support oil and gas exploration
and production. NZOG estimated its Barque prospect off Oamaru contained 11 trillion feet of
gas and 1.5 million barrels of oil or gas condensate liquid, though this estimate has yet to be
confirmed by one of the major international accounting firms.48

The case against natural gas as a bridge fuel
The idea that gas could be a bridge fuel as the world transitions to a low-emissions economy
assumes that:
a) There is enough time and enough of a carbon budget left to burn more gas,
b) Nations are taking meaningful action on their Paris nationally determined contributions
(NDCs),
c) The world is on track to have a chance of staying below the upper 2oC warming cap
agreed at COP21 by the end of this century, and
d) Methane emissions for gas production and distribution are being accurately monitored,
reported and managed.
None of these is true at the moment,49 which casts doubt on the gas bridge proposition.
Nevertheless, many climate change analysts suggest a momentum for change is building as new
policy initiatives are introduced and structural changes occur in fossil fuels industries. Fossil fuel
industries themselves promise to work collaboratively but caution pragmatism, pointing to our
reliance on fossil fuels and the economic and social disruption that could result from too rapid a
transition.
A number of scientists and environmental organisations have warned of the dangers of such a
gradualist approach if we are to avoid catastrophic climate change. Former NASA scientist, Dr
James Hansen, has suggested that what is needed is the equivalent of a WWII Marshall Plan for
the entire world. Kevin Anderson, Professor of Climate Change at Manchester University, argues
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for an economic and social ‘revolution’ starting with the rich nations. He accuses scientists in
influential positions of downplaying the urgency of the situation and the serious impacts such
changes will have on economies and societies.50 Some experts51 maintain that global gas
consumption has to peak between 2020 and 2030 and its use be virtually phased out by around
2035 if we are to remain under 2oC warming.
The contribution of gas to transitioning to a zero-carbon energy system will vary from country to
country depending on existing gas reliance and infrastructure. Some countries like the UK have
already phased out much of their coal-generated electricity.52 Overall, it looks like the critics of
transition gradualism are correct. The world does not have the time for gas to play a bridge fuel
role till mid-century if we are to avoid severe economic, social and environmental disruption. An
alternative path will have to be taken to a low-emissions economy through investment in
renewables and disruptive technology, and quickly.

“Recent studies employing energy-economy
models found the increase in emissions from
[burning more gas] offsets the emission benefits
from the substitution effect, net of methane
leakage…. More abundant and less expensive
natural gas supplies are, on their own, unlikely to
deliver a significant climate benefit.”
-- Michael Lazarus et al, 2015

Lazarus and his colleagues at the
Stockholm Environment Institute set out
to test the gas bridge idea. They
synthesized the published literature and
recent modelling studies, and carried out
interviews with energy sector experts.53
The researchers noted that the climate
benefits of gas, including unconventional
gas, could potentially be significant. If
gas replaced 500 gigawatts (GW) of coal
capacity by 2035, it could save 1.3 billion
tonnes of global CO2 emissions a year.
However, that potential benefit “could
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easily be wiped out without controls on methane leakage, limits on total energy use and targets
to ensure low-carbon energy sources are not displaced.” 54
Analysis by McGlade and Elkins at the UCL Institute for Sustainable Resources concluded that to
have a 50% chance of remaining below 2oC warming, a third of oil reserves, half of gas reserves
and 80% of coal reserves musts remain unused at least to mid-century.55 Similarly, a recent
study by the UK’s Tyndall Centre for Climate Change Research suggested the role of gas will be
limited due to the small remaining carbon budget, lack of progress on CCS and fugitive methane
emissions from the gas sector.56
That’s an overview. The following are specific points against gas as a bridge fuel raised in the
climate and energy research literature.
Replacing coal with gas will not reduce emissions sufficiently to stay below 2oC warming
Professor Ralph Sims observed in addressing the 2017 GasNZ Industry Forum that gas seems to
have reduced CO2 emissions in some countries compared with coal. However, on a life-cycle
basis, any carbon dioxide reduction benefits would be partially negated by leakage of methane
(CH4), the main component of natural gas. Professor Sims noted more recently that “the use of
gas cannot deliver the deep cuts in emissions that will be required to stay below two degrees.” 57
In fact the world’s ‘carbon budget’ has virtually no room for increasing the amount of gas being
burned. The goals agreed at the Paris Climate Conference require the energy sector to be
decarbonized by no later than mid-century. In the case of Europe, Anderson and Broderick58
argue that if the EU is to deliver on its Paris commitments, it needs to begin an urgent mitigation
programme of reducing emissions by at least 12% a year. To stay below 2oC, fossil fuels can have
no substantial role in the EU energy system beyond 2035.
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A study by Oil Change International concluded that to stay within 2oC warming, by 2035-2040
the world needed to replace coal with zero-carbon energy sources not gas. Their analysis59 of IEA
energy supply and demand projections until mid-century found that if all global coal fired
“Lower-carbon energy — like, say, natural gas — just
won’t do it. If we transitioned to something with half of
coal’s emissions, it would still take more than a century to
produce even a 25 percent decline in CO2 relative to the
status quo baseline. By then we’d be cooked.”
-- Dave Roberts, 2012 (summarising Myhrvold & Caldiera)
generation were replaced by gas, emissions from the power sector would still be five times
greater than the median of IPCC emissions scenarios allow to stay below 2oC warming.
Gas needs to be replaced with zero-carbon energy sources. If countries adopted a radical
alternative energy path, Oil Change International concluded, current gas consumption would
have to be further reduced, not increased.
Myhrvold and Caldiera60 reach similar conclusions from their modelling. Without curbing
population growth and weaning the world economy off the growth paradigm, “we’re going to
need an absolutely gargantuan amount of zero-carbon energy, without delay.”61 Following the
Paris Agreement, there are few signs that countries have put in place the kind of urgent action
plans these researchers are all calling for.
The negative impacts of unconventional gas and oil are scientifically well documented
The petroleum industry claims that gas can help with the shift to a low-emissions economy
because it’s ‘clean,’ there’s lots of it, and it’s relatively cheap. The global upsurge in gas
availability and its declining cost are due largely to the boom in unconventional shale gas in the
US and elsewhere. That’s a problem because a growing body of research on the environmental,
climate, health, and community impacts of unconventional gas (and oil) production suggests that
it’s not much better, and in some respects considerably worse, than conventional gas
production.

59

Oil Change International, 2017. ‘Burning the gas “bridge fuel” myth.’ November, p 3.
http://priceofoil.org/2017/11/09/burning-the-gas-bridge-fuel-myth/
60
Myhrvold, NP and Ken Caldeira, 2012. ‘Greenhouse gases, climate change and the transition from coal to lowcarbon electricity.’ Environmental Research Letters 7 (2012) 014019 (8pp) doi:10.1088/1748-9326/7/1/014019
61
Roberts, Dave, 2012. ‘Myhrvold finds we need clean energy yesterday (and no natural gas) to avoid being
cooked.’ Grist, accessed 28 November 2017 http://grist.org/climate-change/climate-safety-requires-massive-cleanenergy-transition-with-no-natural-gas-myhrvold-finds/

24

A report by Britain’s Department of Environment, Food and Rural Affairs (DEFRA),62 uncovered
through OIA inquiries by Greenpeace UK, is a case in point. Media stories at the time suggested
the report was not released because it raised questions about the viability and safety of
unconventional gas. The DEFRA study found evidence that shale gas exploration, production and
distribution affected people’s health through surface water contamination; consumption of
contaminated wildlife, livestock, or agricultural products; noise, air contamination and light
pollution from rigs and truck traffic. This in turn impacted on local health services and put
pressure on infrastructure. Unconventional gas activities also affected property values,
exacerbated housing pressures, and disrupted local economic sectors like agriculture, tourism,
organic farming, hunting, fishing, and outdoor recreation.63
In another UK study64 the researchers compared the long-term sustainability of natural gas as an
electricity source with eight other sources up to the year 2030. Instead of using only economic
criteria, they adopted a holistic evaluation framework integrating economic, social (eg health,
poverty) and environmental impacts. Their conclusion was a warning for the UK and other
countries who might consider placing a greater reliance on gas: “The results suggest that a future
electricity mix (by 2030) would be more sustainable with a lower rather than a higher share of
shale gas.”
A report for the European Commission Directorate General for the Environment on
unconventional oil and gas production in North America and Europe documented risks to human
health and the environment, including groundwater and surface water contamination, air
pollution, biodiversity destruction, noise, visual impacts, seismicity and traffic.65
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A recent study by the author on the New Zealand petroleum industry66 found there were four
types of negative impacts commonly associated with unconventional oil and gas production
(Figure 1):
Figure 1
The Harmful Effects of Unconventional Oil & Gas Development

When the oil and gas industry urges the public and policymakers to pay attention to the science
around their industry, this is the kind of research evidence they often overlook or challenge as
‘unscientific’.
Fugitive methane emissions are greater than initially reported, poorly managed and unregulated
As mentioned earlier, the IPCC’s 2014 Mitigation Strategies report suggested there might be a
role for gas as a bridge fuel, but only if methane emissions are strictly controlled. The drilling,
extraction and transportation of natural gas via pipelines results in the leakage of methane, a
primary component of natural gas. Methane is approximately 34 times stronger than CO2 at
trapping heat over a 100-year period and up to 86 times stronger over 10-20 years67. There is
66
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some ongoing debate about the strength and length of methane’s climate impact (see below).
Although methane’s 100-year global warming effect is much less than its 20 year impact, the 20
year period is relevant because it is the window within which it’s increasingly clear that crucial
mitigation measures must be in place. “There are many catastrophic ‘tipping points’ in the
climate system, like melting the Greenland ice sheet, which, if crossed, are likely irreversible.
Major mitigation efforts over the next century might allow the climate system to avoid those
tipping points, and immediate reduction of short-lived climate-forcing gases like methane
improves the likelihood of avoiding them.”68
Annual global methane emissions from all sources are currently around 550 teragrams of which
half are caused by human activity. A third of these are due to fossil fuels. Methane emissions are
increasing at the rate of about 25 teragrams a year. 69 This is at the upper end of IPCC scenario
pathways in their fourth report (cited earlier) before we breach the 2oC cap. Approximately 58%
of the increase is due to fossil fuels.
A number of recent studies indicate that the volume of fugitive methane emissions all along the
gas supply chain (see Figure 2) is considerably greater than companies or monitoring agencies
previously reported.70 Anderson and Broderick note that “the exact amount varies widely across
locations and production technologies, and through time at a given location. Close monitoring
shows that in most supply chains a small number of sites, or pieces of equipment, are
responsible for a large proportion of methane emissions.” Nevertheless, although methane
might be relatively short-lived, if overall emissions continue at the current rate – let alone
increase if a bridge fuel scenario is widely adopted – they will contribute to an ongoing rise in
global temperature.71
That means, for example, that if countries choose to export liquefied natural gas (LNG) to coaldependent countries because it will supposedly help mitigate climate change72 they will be
seriously misguided. Anderson and Broderick observe that LNG transport increases the climate
impact of natural gas supply chains. LNG transport requires additional energy intensive steps
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“adding a further CO2 burden. Estimates of greenhouse gas emissions from LNG supply chains
are nearly double those of average pipeline supply chains.”73
Figure 2
Methane Emissions across the Natural Gas Supply Chain
Life Cycle Stage
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Well construction
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Source: Anderson, Kevin Anderson and John Broderick, 2017. Natural Gas and Climate Change. Tyndall Centre for
Climate Change Research, Manchester University, 17 October. p 35.

The science around measuring methane emissions from gas production, distribution and use has
been hotly debated, but all parties agree it is a critical issue if gas is to be considered a bridge
fuel. Some experts argue that natural gas, particularly unconventionally produced shale gas, is as
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bad for the climate as coal when all factors are considered.74 Other analysts and industry
proponents claim this reading of the evidence is simply wrong or at least a gross distortion of the
facts.
The study that sparked much of the debate was published in 2011 by Howarth, Santoro and
Ingraffea.75 They were interested in testing petroleum industry claims that gas was a bridge fuel
because it had less of an impact on climate warming than other fossil fuels. The EPA had found
preliminary evidence that shale gas production had more impact on climate warming than
conventional gas operations. Rather than testing CO2, these researchers set out to quantify the
amount and rate of methane emissions (CH4) from shale gas extraction. They concentrated
their research on an area of the Marcellus Shale in Pennsylvania.76 They found that “somewhere
between 3.6% to 7.9% of the methane from shale-gas production escapes to the atmosphere in
venting and leaks over the life-time of a well.” These emissions rates were critical because they
were 30-50% greater than from conventional gas production and much higher than EPA
monitoring and industry reports. The researchers concluded that compared with coal, over a
twenty year period the GHG footprint of unconventional gas extraction and distribution was “at
least 20% greater and perhaps more than twice as great on the 20-year horizon and is
comparable when compared over 100 years.”77 The conclusion was that when methane and CO2
emissions from unconventional gas production and distribution are taken into account, natural
gas has a similar GHG footprint to coal.
This was a startling finding for fellow scientists and the gas industry, which immediately
questioned the credibility of the academics as well as their science. The Cornell research
sparked a number of follow-up studies and attracted scholarly criticism about possible flaws in
Howarth, Santoro and Ingraffea’s work.
For instance, Cathles et al 78 claimed that Howarth and his colleagues overstated the leakage rate
of methane. Leakage from typical unconventional production was less than 2%, and there was
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no evidence that shale gas wells leak more than conventional wells. Gas had nowhere near the
GHG impact of coal. Alvareza and his fellow researchers examined methane leakage from 250
wells in the Barnett Shale of Texas and found the rate varied between 0-5% from location to
location. They did concede however that “it is likely that leakage at individual natural gas well
sites is high enough, when combined with leakage from downstream operations, to make the
total leakage exceed the 3.2% threshold beyond which gas becomes worse for the climate than
coal for at least some period of time.”79
On the other hand, David Hughes, a geoscientist at the Post Carbon Institute, used the Cornell
research as part of a broader examination of claims about natural gas as a substitute for coal in
electricity generation. Hughes concluded, similar to Howarth et al, that replacing coal with
natural gas for base load electricity production would most likely make greenhouse gas
emissions worse. “It would be better…to improve energy efficiency, rely on natural gas in niche
vehicle markets and balance continued construction of wind and solar power to produce
electricity.”80
Other studies confirmed fugitive methane is a significant concern if countries are intending to
adopt policies that rely on gas as a bridge fuel, rather than rapidly phasing out fossil fuels in
favour of renewables and alternative technologies.81 For example:


Research in 2012 by the US National Oceanographic and Atmospheric Administration
(NOAA) and University of Colorado found that up to 4% of the methane produced at a
field near Denver was escaping into the atmosphere.82



A 2012 follow up NOAA study of more Colorado field studies and a study of the Uinta
Basin in Utah suggested methane leakage rates particularly from unconventional
production were close to 9% of the total production, nearly twice the gas industry’s worst
estimates. 83
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A study by Brandt et al84 observed that the climate benefits from natural gas use depend
on system leakage rates. They found methane emissions from unconventional drilling
sites was 50% higher than originally thought, a finding which they concluded challenged
the benefits of switching from coal to gas.



Robert Jackson, another leading US researcher on methane leakage, cited his own and
NASA studies confirming "methane concentrations in the atmosphere are surging faster
than any time in the last 20 years.”85 Agriculture is an important source (particularly in
New Zealand) but so are fossil fuels, particularly the increase in drilling, producing
(fracking) and transporting of natural gas. Jackson and various colleagues carried out
several studies on methane leaks from oil and gas wells, city sewers and manure
deposits. In a 2015 paper Jackson and a team of researchers reported that most recent
studies of the environmental impact of natural gas emissions had focused only on
production.86 Their study looked at methane emissions from pipelines in an urban region
centred on Boston. Their findings suggested that natural gas–consuming regions may be
larger sources of methane to the atmosphere than is currently estimated and represent
areas of significant resource loss. Observed emissions were two to three times higher
than predicted by scientific modelling and by the gas industry itself.



Muller and Muller87 caution that the IPCC’s assessment of methane’s climate warming
potential (CWP) doesn’t take account of certain chemical properties of methane
including its half-life compared with CO2. In some local instances fugitive methane may
not be as critical an issue and gas would be preferable to coal for legacy global warming
considerations.



Obeiter summarised studies showing gas could achieve climate benefits if methane
leakage from total production could be reduced to 1%.88 However, in practice, the
leakage rate seemed to be consistently higher neutralising gas’s climate benefits.
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Howarth and his colleagues welcomed the growing number of studies on the GHG impact of
natural gas since their initial report.89 They noted that several of these studies had concluded
that when gas’s methane and CO2 forcing effect on climate temperatures were considered over
a 100 year period and a low rate of methane leakage was assumed, switching from coal to gas to
generate electricity (including ‘peaker’ plants) had a positive climate effect. However, Howarth
et al reiterated that methane leakage is the more potent greenhouse gas over a shorter 10-20
year timeframe. They conclude:

“Using these new, best available data and a 20-year time period for
comparing the warming potential of methane to carbon dioxide, the
conclusion stands that both shale gas and conventional natural gas have
a larger GHG than do coal or oil, for any possible use of natural gas and
particularly for the primary uses of residential and commercial heating.
The 20-year time period is appropriate because of the urgent need to
reduce methane emissions over the coming 15–35 years.”
-- Howarth, Robert, 2014. ‘A bridge to nowhere: methane emissions and the greenhouse gas
footprint of natural gas.’ Energy Science & Engineering. 22 April. p 1.

Initially, the global oil and gas industry refused to believe the methane leakage data, partly
because climate change wasn’t a major priority and partly because of the costs of stopping the
leaks. More recently, however, the industry has begun to acknowledge that fugitive methane
emissions are a concern if gas is to have a role as a bridge fuel. Ten companies90 recently signed
up to a set of guidelines for reducing methane emissions across the natural gas value chain. Still,
few corporations have been willing to make the significant investments necessary to fix the
problem. In jurisdictions with major gas industries at least in the West, government regulations
are not stringent enough to compel action to reduce methane leakage.91
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Even in countries like New Zealand with modest gas production and distribution networks,
fugitive methane is an issue – or it should be.92 The Productivity Commission’s draft report on a
Low-Emissions Economy implies that because the majority of New Zealand’s methane emissions
originate from the agricultural sector, emissions from oil and gas production are not a significant
concern.93 That is a misguided assumption. The Ministry for the Environment’s Greenhouse Gas
Inventory reported that in 2015, fugitive emissions accounted for 6% or 1,996 kilotons (kt) CO2-e
of emissions from the energy sector. This was an increase of 650 kt CO2-e (48%) from the 1990
level of 1,346 kt CO2-e. Important sources of New Zealand’s fugitive emissions include coal
mining operations, production and processing of natural gas (largely venting and flaring) and
geothermal operations mostly for electricity generation.94 It is easier and less costly to make
early progress on reducing methane emissions by tightening regulations and phasing out gas
production and distribution at source, compared with agricultural emissions.95
Fugitive methane remains a significant problem for those who argue that exploration and
production of natural gas should be increased and substituted for fossil fuels as a GHG mitigation
strategy over coming decades.
Long-term commitment to gas locks in fossil fuel emissions and inhibits the development of
renewables
Going the gas bridge route would mean putting in place additional production and distribution
infrastructure that would continue to generate CO2 and methane emissions for decades into the
future. A 2015 report by the Stockholm Environment Institute noted that if all projected coal
power plants to 2035 came on stream, they would use up a quarter of the world’s remaining
1120 Gt carbon budget until the end of the century. However, the researchers note that
replacing coal with natural gas instead of going directly for investment in low-carbon power
(renewables etc) is already having “a large added emissions impact due to larger life-cycle
emissions of natural gas relative to the low emissions from non-fossil fuel resources.” 96
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The Union of Concerned Scientists (UCS) based in America noted in a 2013 report97 that if
current trends continue, natural gas will account for nearly two-thirds of US electricity by 2050.
The downside is it would also generate three times the National Research Council’s
recommended emissions cap to stay under 2oC warming. “A natural gas-dominated electricity
system has significant climate risks and does not represent a long-term solution to global
warming.” In subsequent paper,98 the UCS concluded “As the nation moves away from coal,
setting course toward a diverse supply of low-carbon power sources—made up primarily of
renewable energy and energy efficiency with a balanced role for natural gas—is far preferable to
a wholesale switch to natural gas.”99
Other studies have also pointed to the growing risk of gas displacing renewables rather than coal
in power generation, particularly with the flood of cheaper unconventional gas onto world
markets and the construction of ‘peaker’ plants. Companies building multi-billion dollar gas
infrastructure today expect to operate their assets for around 40 years. Analysis by the Energy
Justice Network confirms that based on experience to date, investing in more gas production
and distribution diverts investments from non-carbon energy technology and infrastructure.100

“Building natural gas power plants, ‘gasification’ trash incinerators,
cellulosic ethanol production plants or other capital-intensive false solutions
do not help get us to our goal. These projects take money that could be
spent on real solutions and waste them on projects that need to be paid off
over 10 to 30 years. No project owner is going to run such a plant for 5-10
years, tear it down, then build a concentrated solar power facility in its
place.”
-- Oil Change International, 2017, p 3.
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Evidence from US case studies indicates natural gas plants often squeeze out not only solar,
wind, and nuclear but energy efficiency.101 Becoming more dependent on gas delays the switch
to renewables and increases the cohort of investors and developers who have a vested interest
in extending the life of the gas industry as long as possible.
Finally, as Lin points out, pursuing the IEA’s Golden Age of Gas scenario creates a ‘just transition’
dilemma (at least for governments) of encouraging people to take up employment in what they
will eventually discover to be a sunset industry. “From both an economic and moral perspective,
it is not beneficial to train a workforce to specialize in an industry that could be phased out
within 10 to 20 years.”102
Renewable energy is becoming cheaper and more reliable faster than predicted
Proponents of natural gas as a bridge fuel argue that renewables are costly, unproven and
unreliable as an energy source as well as being heavily subsidised in many countries (like fossil
fuels).103 This argument is rapidly being superseded by the latest energy trends. Renewables are
becoming more reliable, cheaper and faster than predicted by the IEA, the US EIA and by many
energy analysts.104 Solar energy is already cheaper than coal in some jurisdictions, without
government subsidies. Wind energy is already the cheapest form of new energy in
Scandinavia.105 A just-released study by Australian National University School of Engineering
concluded that solar photovoltaic (PV) energy and wind are on track to replace all coal, oil and
gas within less than two decades.106
Energy companies in California are installing battery storage systems at record pace. Predictions
are that within four years or less, batteries will be as cheap as natural gas peaker plants and
consistently cheaper within ten years.107 Utilities are worried renewables are “already bringing
so much power online that wholesale electricity prices are falling, making gas peaker plants too
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costly to operate and maintain.”108 Wood Mackenzie senior advisor Shane Kann observed with
renewables having such an impact, “I can’t see a reason why we should ever build a gas peaker
again in the U.S. after, say, 2025.”109
Elon Musk, owner of the Tesla Corporation, famously won a $50,000 bet in 2017 with the
Premier of South Australia by installing the world’s largest lithium ion battery complex for storing
wind energy in less than one hundred days. The 129MWh project has the capacity to power
4000 homes in the region for an entire day in case of blackout, or 30,000 homes for two hours at
times of peak demand.110 Other Australian states have already put out tenders for similar
battery projects.111 The CFO of Australia’s largest integrated energy company, AGL Energy,
predicted that Australia’s transition from a coal power-dominated national grid to low-carbon
generation will largely bypass ‘baseload’ gas and instead shift straight to large-scale wind and
solar. The combination of wind, solar and battery storage is already cheaper than new gas
generators.112
According to a recently-released report by the International Renewable Energy Agency (IRENA),
all renewables will be cost competitive with fossil fuels internationally by 2020. The best
onshore wind and solar projects could deliver electricity at $0.03 per kilowatt-hour (kWh), much
lower than the current cost of power from fossil fuels. Hydroelectric, bioenergy and geothermal
energy have been cost competitive with fossil fuels over the last 12 months. The cost reductions
have been driven by a number of factors, “including competitive procurement practices, the
emergence of a large base of experienced medium-to-large project developers competing for
global market opportunities, and continued technological advancements.”113
Biofuels, which are currently more costly than solar or wind, are already being used in
agriculture and heavy transport and trialled in the airline industry. Z Energy has established a
biodiesel plant in Auckland using primarily wood waste. In addition to production of ethanol
from corn or wood processing, a variety of oil seeds have been successfully tested for blending
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with fossil fuels. Agragen, a Cincinnati-based plant sciences company, has commercialised
biofuels derived camelina oil and expects it will soon be on parity with petroleum derived fuels in
costs without subsidies. Camelina oil has already been used to produce aviation fuel and
biodiesel.114 In January 2018 Qantas Airlines used a blended fuel including mustard seed oil to
power a Dreamliner flight between Los Angeles and Melbourne, reducing carbon emissions by
7%.115 Large electric transport trucks are already being manufactured in several countries. China
is producing 9500 electric busses a fortnight. Even in New Zealand heavy transport is being
converted to electric power (e.g. NZ Post, Fonterra, Waste Management).
Hydrogen, which has been produced by electrolysis (preferred for lower emissions) and gas
reformation, is being trialled in transport. The only bi-product is water out the tailpipe of the
vehicle. The feasibility of adopting hydrogen as a base fuel in New Zealand was considered in a
study for the Ministry of Economic Development several years ago.116 America, Australia, Japan
and the UK are looking at converting existing gas distribution networks to distribute hydrogen. A
study for the UK City of Leeds found that such a conversion was technically possible and
economically viable. The project is due to start by 2026 and cost an estimated £2bn.
Negative emissions technologies (NETs) such as bioenergy linked with CCS are unproven, have
environmental issues, and are not currently scalable
The climate benefits the gas industry claims from substituting natural gas for other fossil fuels
are largely dependent on the technical feasibility, economic viability and scalability of negative
emissions. Almost all the scenarios in the fourth IPCC report discussed earlier place significant
reliance on the successful development and deployment of NETS.
In its broadest definition, the term ‘negative emissions technologies’ applies to a range of
processes and techniques for capturing and storing CO2 besides removing CO2 from stack
emissions of power plants. These include:
•
Afforestation and reforestation,
•
Land management to increase carbon in soils,
•
Bioenergy with carbon capture and storage (BECCS),
•
Enhanced weathering,
•
Direct air capture and carbon storage (DACCS),
•
Ocean fertilisation, and
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Carbon capture and storage (CCS).117

•

CCS is frequently referenced in petroleum industry media campaigns and government
submissions in conjunction with calls to expand gas exploration and production. CCS usually
involves expensive new technology to capture, transport and sequester carbon deep
underground. A handful of CCS facilities are operating in the US, Japan, Europe and Iceland. The
Global CCS Institute notes that “international evidence from organisations including the
Intergovernmental Panel on Climate Change (IPCC), and the International Energy Agency (IEA),
confirms that international climate change targets cannot be met without CCS.”118 The IPCC is
predicting an overshoot in emissions after 2030. Unless dramatic measures are undertaken
against the main polluting sectors (fossil fuels, agriculture), we’ll have to rely on NETS to extract
around 12 billion tonnes a year out of the atmosphere by 2050 to stand a chance of remaining
under 2oC warming. The Global CCS Institute (perhaps not
surprisingly given its membership)119 states its mission is to
drive the global adoption of CCS “as quickly and cost
“The most important of the
effectively as possible.”
IPCC’s projections is that we’re
screwed unless we can figure
So how good are the chances this technology will be widely
out how to take CO2 out of the
available soon enough to make a difference in mitigating
atmosphere, because we
the predicted increase in global carbon emissions?
haven’t acted fast enough.”
Not very good if we are to believe various international
of the NETS section of the
scientific reports. Negative emissions technology like
IPCC 4th report
afforestation and BECCS – growing plants to store CO2,
building a plant to burn the plants for electricity and
capturing the CO2 from the process – is costly and requires large amounts of land displacing
other uses like food growing.
-- Emily McGlynn, co-author

CCS like underground storage of CO2 is even more costly, has been linked to environmental and
health issues, and on its present track record is unlikely to be rolled out on a scale necessary to
offset added emissions from gas even if coal emissions are reduced.120
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The European Academies Scientific Advisory Council (EASAC) began their February 2018 report
by observing that most scenarios produced by climate scientists have been forced to assume a
major role for NETS because to date the projected emissions reductions in the mitigation plans
of governments (e.g. replacing coal with gas) have been inadequate to meet their Paris NDC
targets. As noted earlier without NETS cumulative GHG emissions are likely to overshoot the
levels that are considered the maximum to avoid dangerous climate change of 2oC or more.
For instance, a study by Steve Pye and his colleagues projected that under one scenario, the UK
might still have an energy system with 40-60% of current levels of gas by mid-century but that
would be “wholly contingent on the building of carbon capture and storage (CCS) systems” and
similar technology.121 Without NETS, they conclude, gas use by 2050 would have to drop to 10%
of current consumption levels. Similarly, Shell Oil recently released a new Sky scenario claiming
the world could stay under 2oC warming with 'rapid transition' to 2050 by using slightly less fossil
fuels and relying on CCS. The Shell scenario has been criticised on grounds that CCS was
unproven and not scalable in time to avoid 2oC warming.122
The EASAC’s panel of experts summarised their findings as follows:
“Having reviewed the scientific evidence on several possible options for CO2 removal
using negative emission technologies (NETs), we conclude that these technologies offer
only limited realistic potential to remove carbon from the atmosphere and not at the scale
envisaged in some climate scenarios (as much as several gigatonnes of carbon each year
post-2050).”123
The report warns that attempts to deploy NETs at larger scales will involve high economic
costs124 and likely have major impacts on terrestrial or marine ecosystems. Not only do Paris
targets based on IPCC scenarios appear optimistic, but countries could mistakenly rely on NETS
as justification for pursuing a longer-term energy transition strategies (such as greater reliance
on gas for longer) and collectively fail to reach emissions reductions targets to remain below 2oC
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warming. Similarly, Anderson and Peters125 warn that if policymakers rely on the large-scale use
of negative-emission technologies and these “are not deployed or are unsuccessful at removing
CO2 from the atmosphere at the levels assumed, society will be locked into a high-temperature
pathway” and be left with a crippling debt to pay.126
Why have NETS like CCS come to feature prominently in later IPCC reports and petroleum
industry campaigns? Anderson notes that relying on the promise of industrial scale NETS to
balance our carbon budget was not the only option available to Paris. He maintains that the
vested interests won out in Paris, touting the role of negative emissions technical solutions when
it became obvious that even the most optimistic scenarios were unlikely to restrict emissions to
under 2oC warming.127 Similarly, Professor James Hansen who now directs the Program on
Climate Science, Awareness and Solutions of the Earth Institute at Columbia University,
maintains that reliance on negative emissions quietly “spread like a cancer” through the IPCC
scenarios along with the assumption that the next generation would somehow come up with the
$US140–570 trillion it would cost to operationalise NETS technology.128
The New Zealand government has funded GNS Science to undertake several of investigations of
the feasibility of developing CCS technology in this country, primarily underground sequestration
of carbon.129 The unreliability of CCS is one reason the Government needs to be wary of
PEPANZ’s assertions that natural gas exploration and production could be expanded and the
country could still meet its Paris Agreement goals by the developing CCS technology and planting
trees. It is doubtful the Government’s afforestation initiative would provide a sufficient carbon
sink for increased gas use, on top of soaking up agricultural and other GHG emissions. 130
Decarbonising gas will not be feasible or scalable in time to make a difference
Technically, ‘decarbonisation’ refers to the process of reducing or eliminating the carbon content
of natural gas through technological processes like methane pyrolysis. However, the process is
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still at the laboratory stage as several recent studies demonstrate.131 Even if it were proven to
be commercially feasible, such technology is unlikely to be available on a sufficient scale in time
to make a difference to CO2 emissions and avoid breaching 2oC warming.
Recently, Stern (discussed earlier) and others have moved away from decarbonisation of gas as a
game-changing technical process. Instead Stern proposes an ‘offset’ strategy that would
demonstrate to policymakers that the industry was serious about dealing with climate change
but still allow using more natural gas. He suggests countries should be encouraged to increase
their use of ‘clean’ gas in conjunction with three other elements:
• Carbon capture and storage (CCS) with distribution of hydrogen,
• Biogas and biomethane, and
• Power to gas (i.e. using renewable electricity to produce hydrogen via electrolysis).
PEPANZ has taken a similar line in its recent submissions to the New Zealand government. Stern
refers to this, borrowing conventional management language, as ‘reorganising the gas value
chain.’ Even if CCS were scalable, this isn’t really decarbonisation of gas per se but capturing
and burying the additional CO2 emissions generated by combusting more gas. Stern’s proposal
for reframing the bridge fuel debate is by his own acknowledgement a public relations strategy.

New Zealand government support for the oil and gas industry
The New Zealand gas industry
The New Zealand oil and gas industry, which has been in existence since the middle of the 19th
century, is small by international standards. It is concentrated on land and off-shore around the
Taranaki region, though exploration is taking place in other areas mainly off the South Island and
east coast of the North Island. There are 28 geological basins with potential hydrocarbons.
Gas is produced from both on- and off-shore fields in Taranaki. The country’s oldest gas field is
Kapuni, which has been in operation for almost sixty years. Natural gas is supplied from a total
of fifteen fields and delivered through 2,520km of gas transmission pipelines and 17,560 km of
131
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regional gas distribution networks. These networks transport gas from transmission pipeline
delivery points and reticulate it to some 255,000 residential, commercial and public service
customers. Around half of the domestic supply of natural gas is used for petrochemical
production (mostly methanol), as well as agriculture (urea), pulp and paper, refining and food
production.132 Only 3.1% is used by households.133
In 2017, industrial consumption of gas was 61.7 petajouls (PJ), commercial 7.92 PJ and
residential 6.74 PJ.134 Industrial consumption has risen steadily over the past decade, while
other uses have averaged about the same. In addition to piped gas, liquid petroleum gas (LPG) is
used by 135,000 domestic and commercial consumers across both Islands, mostly delivered by
means of pressurised cylinders.
According to PEPANZ’s CEO Cameron Madgwick, the country is due to run out of natural gas
from existing fields in ten to twelve years. “There is no alternative energy source readily
available to cover that gap. To fill the gap many users would switch to coal (with double the
emissions) or import more expensive fuel from overseas (again likely to result in higher net
emissions).”135 Madgwick maintains that gas could provide energy supply when solar and wind
were not available, and the increased CO2 emissions could be extracted by CCS technology
(which does not exist at the moment).136 Because of the industry’s economic contribution and
jobs it creates, the government should support continued exploration and development of
gas.137
According to Singapore-based BMI Research, the oil and gas industry in New Zealand is in a
‘structural downtrend’ due to ‘floundering exploration’ and decline of existing fields.138 This
analysis seems to be borne out by research by the author released in 2017139 which found:
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A decline in uptake of new permits since National took office, in spite of the
government’s much-publicised Block Offer process. Only one exploration permit was
picked up in each of the last two rounds.



Exploration permits are being surrendered at a faster rate than five years ago, according
to data from New Zealand Petroleum and Minerals (NZP&M). Out of 273 permits issued
since 1995, only 17 % are still current and many of those are under renegotiation.



Permit fees to the Crown are down 32% over the past six years.



Royalties and tax revenues have shrunk from around $700 million when National took
office in 2008 to less than $300 million last year.



Crude oil’s contribution to GDP was $1.7 billion in 2016, down 23% over the past five
years.

Business commentator Rod Oram argues that PEPANZ ‘s media campaign in response to the
Government’s recent exploration ban is evidence of a sunset industry struggling for survival in
the face of inevitable change.140 Oram suggests the claim that current gas reserves will run out
in a decade is far too pessimistic. Permitted offshore and onshore exploration in the Taranaki
basin will likely add reserves. And if Methanex’s methanol operations were to prove uneconomic
and phased out, it would free up an additional 45% of current gas production for domestic use.
PEPANZ’s claims are an attempt to convince the government to adopt a gradual approach to
transition, which will mean additional costs to the country in the long run.
How the government has promoted and supported the oil and gas industry
The Clark Labour government adopted a relatively low-key approach to extractive industries,
awarding petroleum exploration permits on a first come/ first served basis. When the National
government assumed the Treasury benches in 2008, they introduced a strategic policy
framework called The Business Growth Agenda (BGA) to help the country recover from the
financial crisis. It contained six key programmes, one of which – Building Natural Resources –
focused on promoting mining and petroleum development. Each programme had measurable
outcomes or targets to achieve. The target for the oil and gas sector was to increase the
industry’s contribution to GDP ten-fold from $3 bn to $30 bn by 2025. In its second term
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National introduced the Block Offer process, increased promotional funding and strengthened
the regulatory system to facilitate expanded exploration and production.
National’s focus was on ‘sustainable growth’ including encouraging natural resource extraction in
an ‘environmentally responsible way.’ Industries including mining and petroleum soon began
lobbying for cutting bureaucratic red tape and removing the legislative barriers to extractive
industry development. National’s legislative reform agenda concentrated on four pieces of
legislation:
 The Resource Management Act 1991 (RMA
 Exclusive Economic Zone and Continental Shelf (Environmental Effects) Act 2012
(EEZCSA)
 The Crown Minerals Act 1991 (CMA
 The Local Government Act 2002 (LGA).
Details of the reforms that were introduced (or attempted to be introduced in the case of the
RMA) are discussed by Loomis.141
In addition to legislative reforms the John Key government undertook a number of activities to
promote and support expanded development of the oil and gas industry. These included
‘factual’ information dissemination, industry promotion, convincing communities and Maori to
cooperate as ‘partners’ in growing the extraction industry, encouraging local government
gatekeeping and advocacy, and agenda-driven funding and industry subsidies.142
According to a research report by the Fossil Fuels Aotearoa Research Network (FFARN), from
2009 to 2016 the value of taxpayer-funded subsidies and other forms of support to the oil and
gas industry increased from $40.5 million to $87.6 million, more than a 100% increase.143 This
included spending on promotional events, conferences and overseas trips. A recently released
OECD report found close to the same figure. According to the OECD, New Zealand fiscal support
for the petroleum industry totalled $77.9 million in 2016144 including R&D funding, acquisition of
‘free’ petroleum exploration data, and a refund on motor spirits excise duty mainly in
agriculture, forestry, fishing and transport.
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Policy recommendations on the basis that gas is not a long-term
bridge fuel
New Zealand has set a target of reducing emissions to 30% below 2005 levels by 2030 as its first
nationally determined contribution (NDC) under the Paris Agreement. Longer term, the
Government intends the country to have 100% renewable energy by 2035 and become carbon
neutral by 2050. Prime Minister Ardern has stated that fossil fuels are not in New Zealand’s
future. The Government has “a plan for weaning New Zealand off fossil fuels and it has a
timeline that stretches out nearly 30 years into the future.”145
The Government is presently committed to a multi-decade transition away from fossil fuels and
allowing continued oil and gas exploration and production under existing permits to avoid
“abrupt disruption” to the industry and communities.146 This policy stance appears to rest,
among other factors, on acceptance that gas has a long-term role as a bridge fuel. Addressing
the 2018 New Zealand Petroleum Conference, Minister for Energy and Resources Dr Megan
Woods reiterated the Government’s goal of reaching 100% renewable energy by 2035 in a
‘normal hydrological year.’147 “No one is talking about shutting off our supply of fuels we need
to keep our country and economy running strongly. This Government is well aware of the huge
importance of peaking [gas peaker plants] to ensure security of electricity supply.”148 The
Minister stated the government was not prepared to review existing exploration permits, some
of which extend as far as 2046. “We know we have ten years or so of natural gas consented for
drilling, and potentially many more years that could be discovered under existing exploration
permits.”
On 12 April 2018 the Prime Minister announced that the no further exploration permits would
be offered for off-shore oil and gas exploration, but existing permits would be honoured and
subsequent mining permits may be issued, extending the industry further into the decades
ahead. Onshore exploration permits would be issued in Taranaki for the next three years.
Several international corporations exploring in and around New Zealand have indicated they are
focusing on finding gas and gas condensate.
The independent reports, academic studies and refereed journal articles cited in this report cast
serious doubt over industry claims that gas can be a transition fuel. At the same time, the latest
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climate science on the accelerating pace of global warming, sea level rise and weather extremes
suggests the Government does not have the decades it would like to take action on GHG
emissions, mitigate climate impacts and still not cause disruption to communities and most
sectors of the economy.

"We have no choice but to transition away from all
fossil fuels starting from now."
-- Professor Ralph Sims, School of Engineering and Advanced
Technology, Massey University, Newshub, 27 May 2018

The climate science is clear. Urgent measures are needed to reduce climate emissions, mitigate
the effects of climate change and transition to a low-emissions economy. The Government’s
stated intention of pursuing a gradual, relatively painless economic and social transformation till
mid-century appears unrealistic. There are likely to be economic and social disruptions, some of
them painful. Business models, consumer behaviours and domestic life will have to change. The
Productivity Commission in its Low Emissions Economy draft report has rightly assumed there
will be disruption, and has discussed three possible forms this disruption could take.149
Not being able to rely on natural gas in the future means alternative policy options will need to
be explored immediately. Many of these options provide economic and social opportunities that
long-term dependency on fossil fuels do not. The faster the transition proceeds the better. 150
New Zealand like most countries has been slow off the mark in initiating transition planning and
reassessing its support for the fossil fuel industry. An OECD report151 observed recently that
fossil fuels have been the basis of global economic development for centuries, so not surprisingly
“policy frameworks and economic interest continue to be geared towards fossil fuels and
carbon-intensive activities… Aligning policies for a low-carbon economy can contribute to a
broader reform agenda for greener, more resilient and inclusive growth.”
New Zealand Productivity Commission, 2018. ‘Low Emissions Economy, Draft Report.’ April, Wellington.
https://www.productivity.govt.nz/inquiry-content/3254?stage=3
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What policy alternatives are available if New Zealand chooses to invest in fast-tracking
renewables and new technologies rather than relying on gas as a bridge fuel?
The answer is not straight forward. There are difficult choices to be made, not just about which
policy instruments might be effective but which type of instrument to employ and what the
upsides and downsides might be. Fossil fuel companies aren’t about to simply go into voluntary
liquidation in order to help hasten the shift to renewables and cut climate emissions. For them,
it is a battle for survival, the maintenance of business as usual and their energy dominance. The
New Zealand oil and gas industry has offered to collaborate in transition planning, but at the
same time it evidences behaviour (lobbying, publicity campaigns) which appears designed to
slow the process of change. 152
From an economics perspective, policy instruments can be classified as either supply side or
demand side. Green and Denniss observe that “evaluation of instruments aimed at restricting
the upstream supply of commodities or products whose downstream consumption causes
greenhouse gas emissions—such as fossil fuels—has largely been neglected in [the]
literature.”153 Each policy approach may utilise instruments that are either restrictive or
supportive. Their research suggests there are political as well as economic advantages to
including restrictive supply side (RSS) policies in a toolkit for addressing climate change and
transitioning away from oil and gas. Economic advantages include low administrative and
transaction costs, relative ease of monitoring and verification, comprehensive sector coverage,
and avoiding infrastructure lock-in risks. Political advantages include the better chances of
mobilising public support for such policies (since the consequences directly affect the oil and gas
industry rather than individuals), the conduciveness to international policy cooperation, and the
potential at least that some segments of the fossil fuel industry might be won over to supporting
such policies.154 The New Zealand Government’s portfolio of supply and demand side
interventions to curb smoking, similar to Australia’s, are a case in point.155
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However, when it comes to policies to address climate change, Roberts has observed, “to put it
bluntly: Nobody, at least nobody in power, wants to restrict the supply of fossil fuels.”156
New Zealand has to date primarily emphasised demand side interventions. There have,
however, been a few ‘supportive’ supply side interventions such as petroleum industry subsidies
and international promotion of the country’s ‘prospectivity.’
The Government needs to consider what additional restrictive supply side (RSS) initiatives may
be needed to end government support for the petroleum industry and expedite its phase out
over the next two or three decades. Of course, that raises additional demand side issues like
how to provide for a ‘just transition’ for workers in the industry which reinforces the need for a
balanced portfolio of climate interventions. The following recommendations are based on policy
work in other jurisdictions, academic studies and independent research and fall on the supply
side of the equation targeted at the upstream oil and gas industry.
Recommendation 1: Fast-track government investment and private financing of clean energy
technologies, renewables and appropriate infrastructure;
As New Zealand’s gas and oil reserves are used up and emissions goals necessitate speeding up
the shift away from fossil fuels, there is a risk we will not be ready with renewable energy,
alternative transport and industrial heating technologies and be forced to import more costly
GHG producing gas. New Zealand is lagging behind other countries in creating opportunities to
invest in combating climate change, according to the 2017 Mohio report for Ministry for the
Environment.157 An OECD report158 warned member states that there is an urgent need to
ensure that new investment in infrastructure supports the global climate agenda while fostering
local economic development. Public finance and investment can also catalyse the low-carbon
transition. Governments need to reconsider their support for investments in greenhouse gasintensive activities and mainstream climate objectives into public procurement and official
development assistance.
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The New Zealand government has recognised the need for additional targeted interventions. The
initial stage of the Government’s transition plan includes a Provincial Growth Fund and a Green
Investment Fund, which together are tasked with investing billions of dollars in local
infrastructure and clean energy projects particularly in areas with a high concentration of jobs
reliant on the fossil fuel sector. The funds are an important beginning.

Currently barely 10 percent of New Zealand’s R&D
spend is on clean technologies and climate change
mitigation and adaptation.
-- New Zealand Productivity Commission draft report

However, the Governor of the Bank of England recently suggested to a summit of central bank
governors that to meet the challenges of climate change mitigation, “new technology
investments and long-term infrastructure projects would need to be financed at roughly
quadruple the current rate.”159 The Productivity Commission in its latest draft report on
transitioning to a low-emissions economy notes that currently barely 10 percent of New
Zealand’s R&D spend is on clean technologies and climate change mitigation and adaptation.160
As a case in point, the recently announced Taranaki provincial development fund includes over
$13 million for the Taranaki Crossing to encourage tourism, but just $100,000 for ‘new energy’
and $50,000 for a ‘hydrogen road map’ feasibility study. Government investment funds and
private sector R&D support need to focus on encouraging major research and development in
sustainable energy, including low-carbon alternatives to current uses of gas. Prime candidates
are biofuels (produced from crop and forest residues), geothermal, solar thermal and
electrothermal technologies.161
On the other hand, the Government’s investment funds and other instruments should avoid
providing financial support and tax breaks for gas peaker plants, even though these were
suggested by the Parliamentary Commissioner for the Environment and the Royal Society in their
reports.162 Studies cited in this report suggest that such investments will be a waste of tax payer
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money due to the need to supply all electricity from low carbon sources by no later than 2035.163
Gas-based power plants built today will continue to operate for decades, and likely require
government assistance in doing so. As the cost of building and operating such plants rises, they
will become redundant due to technological advances in large baseline battery installations and
other disruptive technologies. The Ministry of Business, Innovation and Employment’s EDGS
scenarios report concluded there will be progressively less need for flexible gas-fired peaking
generation if the daily residential demand profile has lower peaks.164
Second, the Government should signal to the oil and gas industry that any public investment by
central or local government in infrastructure for any new oil and gas discoveries is highly
unlikely, since renewables infrastructure will be a priority. Any new infrastructure development
that implies a state commitment to multi-decade oil or gas production in order to be financially
feasible should be assessed against the targets in Government’s 2050 zero carbon transition
plan. Petroleum corporations may be willing to take the risk of stranded assets for short-term
profit, but prudent governments avoid investing in white elephants.
Recommendation 2: Phase out oil and gas subsidies and review industry tax provisions
There is extensive evidence in the international literature indicating that fossil fuel production
and consumption subsidies undermine sustainable development and social equity, and prop up a
sunset industry that is a major contributor to climate change. A study by the International
Institute for Sustainable Development Global Subsidies Initiative concluded that “removing
global subsidies to fossil fuel production would save 37 Gt of carbon dioxide emissions by 2050.
The elimination of all subsidies to fossil fuel production and consumption globally would reduce
emissions by roughly 10 per cent.”165 The New Zealand Productivity Commission observed that
subsidies such as those for fossil fuel exploration and investment can work against reducing
emissions. “Not putting a price on a negative externality is, in effect, a subsidy from a social
good point of view – that is, by not requiring an emitter to face the full cost of their actions,
society is effectively subsidising their actions.”166
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This report notes that successive New Zealand governments have provided a range of subsidies,
support and tax incentives in recent decades to encourage development of the oil and gas
industry. A study by the Fossil Fuels Aotearoa Research Network in 2017 found that government
subsidies, research funding and promotional activities of direct benefit to the industry (e.g. free
geosurvey data, conference sponsorships) totalled approximately $87.6 million in 2016.167 An
OECD report in 2015 confirmed New Zealand government fiscal support for the petroleum
industry totalled $77.9 million.

Ending government subsidies and incentives to the oil and gas
industry would free up an additional $77-87 million for
investment in clean energy technology and renewables
infrastructure.

The Minister for Energy and Resources should also seek a comprehensive review of oil and gas
industry tax incentives and write-offs, with a view to phasing these out as soon as practicable.
The OECD has observed that tax expenditures and discounts favouring production and use of
fossil fuels are contrary to government and international efforts to address climate change and
can serve as a brake on low-carbon innovation and uptake. As with subsidies, “tax revenues can
be redistributed through cuts in other distortive taxes used for budget consolidation or
earmarked for low-GHG technologies.”168
Recommendation 3: Tighten oil and gas industry regulations, monitoring and enforcement
(particularly around GHG emissions)
As the oil and gas industry in New Zealand seeks to extract as much profit as possible from
limited onshore and offshore permits over the next couple of decades, there will be an increased
need to tighten regulations and more closely monitor and enforce exploration and production
operations. This has to do not only with health and safety concerns and the risk of
environmental impacts (e.g. major oil spills), but reducing GHG emissions from upstream and
downstream operations.
Fossil Fuels Aotearoa Research Network (FFARN), 2017. ‘Ending Government Oil and Gas Subsidies.’
Research report. Terrence Loomis, author.
http://www.terrenceloomis.ac.nz/uploads/5/3/3/3/5333337/govt_subsidies_update_report__2017-3.pdf
168
OECD, 2015. ‘Aligning Policies for the Transition to a Low-Carbon Economy.’ Meeting of the OECD Council
at Ministerial Level. Accessed 15 January 2018. http://www.oecd.org/env/Aligning-policies-for-the-transition-to-alow-carbon-economy-CMIN2015-11.pdf
167

51

Much of the research evidence regarding fugitive methane comes from large Western oil and
gas producing countries like the US, Canada, the EU and Australia with extensive gas pipeline
systems.169 This research suggests that methane leakage is due to ageing distribution networks
as well as production operations. Evidence cited earlier suggests fugitive methane rates are
much higher than initially reported by the industry, indicating the need for tighter regulations,
monitoring and remedial action. Central governments, states and provinces are beginning to
realise that over the next few years, they will have to engage in extensive rulemaking to reduce
methane and ozone precursor emissions from the oil and gas sector.
The scale of the industry-sourced GHG emissions, including fugitive methane, is much smaller in
New Zealand compared to major gas and oil producing countries but regulation and monitoring
nevertheless deserves attention. According to the Gas Association of New Zealand, there are
2,520 km of gas transmission pipelines and 17,560 km of regional gas distribution networks.
Responsibility in New Zealand for consenting mining operations and monitoring environmental
impacts including methane emissions has been the subject of contention between central
government agencies, regional councils and other agencies. The Environmental Protection
Agency (EPA) which administers the EEZ Act and assessment of marine consents has so far not
declined a single application from oil/gas companies to drill more wells, extend operation and
discharge harmful substances at sea. Monitoring has been inconsistent and enforcement
intermittent.170 Methane leaks, planned releases and flaring are not well measured or reported.
Distribution networks are not the only problem. As noted earlier, research on unconventional oil
and gas production confirms that fracking is a major contributor of methane emissions. Contrary
to statements by PEPANZ that very little fracking takes place in New Zealand, the use of fracking
particularly in onshore Taranaki wells has increased significantly over the past decade.171
In summary there is an urgent need to review the extent to which the industry’s GHG impacts
need to be considered in mining applications, project work plans and in operational reporting.
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Cf Parliamentary Commissioner for the Environment, 2014. Drilling for oil and gas in New Zealand:
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Climate Justice Taranaki, 2018. ‘The Oil & Gas Industry in New Zealand- focus on Taranaki.’ Community
Information Day presentation, Dowse Museum, 28 March.
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Recommendation 4: End exploration permit extensions, require independent reviews of mining
applications, and cancel future onshore Taranaki block offers.
New Zealand Petroleum and Minerals (NZP&M), a branch of MBIE, is responsible for
administering exploration and mining applications and monitoring company work programmes
under the Crown Minerals Act. The agency assists companies in obtaining information about
potential prospects and consulting with iwi and local authorities, as well as undertaking
promotional functions to encourage exploitation of the country’s natural resources to benefit
the national economy. NZP&M itself has taken steps to separate these functions internally, but
they still come under the agency’s overall purview.172 Their administrative responsibilities
include the processing of exploration permit applications, evaluating and granting mining
permits, negotiating work programmes with successful bidders, and granting extensions to work
programmes under specified conditions. Mining/drilling permit applications usually include
some kind of economic impact assessment of the proposed project.
With relatively broad criteria in place for evaluating exploration and mining permit applications,
there is latitude for companies to game the system. The requirements for what must be
included in a work programme as part of granting a permit should be reviewed and tightened, as
well as the process of monitoring and assessing company update reports.
The granting of mining permits for extraction and production projects at present is little more
than a rubber stamp procedure. This warrants closer scrutiny. Applications to mine should in
future include an evidence-based holistic impact assessment (economic, social, environmental
and climate effects) that is assessed by an independent panel with relevant expertise.
Companies whose holistic impact assessments are not approved by the panel should be refused
a mining license.
As mentioned at the beginning of this report, the climate science indicates that not only is any
new exploration and production incompatible with limiting global warming to below 2oC, but
many existing projects will need to be phased-out faster than their planned end-date. We may
have as little as five to ten years to take effective mitigation action. Given the short time before
the world is likely to use up its remaining carbon budget and breach the 2oC limit as well as the
Government’s 2050 zero carbon target, consideration should be given to ending work
programme extensions and inviting companies to negotiate exits from their permit agreements.
Discussions could also be held with Methanex regarding the future of their methanol operations
before they commit to costly remodelling. As noted earlier, if the company were to cease
operations it would free up an additional 45% of current gas production for domestic use.
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Conclusion
The scientific consensus is that burning all the carbon contained in all the fossil fuel reserves
would take the world well beyond safe climate limits. Governments including New Zealand have
signed up to NDC’s on limiting GHG emissions with a view to keeping global warming under 2oC,
and preferably below 1.5oC. Even the oil and gas industry acknowledges that we have to phase
out reliance on fossil fuels and transition to alternative low-carbon energy sources.
The scientific and policy debate is over how fast the transition needs to occur for the sake of the
planet and future generations, and can occur without catastrophic economic and social
upheaval. Among other issues, governments need to decide whether to introduce additional
measures to hasten the end of the oil and gas industry or leave it to the markets.173 The
petroleum industry argues that natural gas has a role as a transitional ‘bridge fuel’ at least until
mid-century. Major corporations like BP, OMV and Shell are already revising their business
models to focus on gas (as well as renewables). The research and analysis cited in this report
casts serious doubt on the wisdom of reliance on gas. Instead, it suggests the New Zealand
Government would be well-advised to urgently embark on an alternative renewables/new
technology investment path to a low-carbon energy system by 2050.
To do that, consideration will need to be given to introducing further supply side (command and
control) policy interventions to speed up the phasing out of the oil and gas industry while
ensuring a just transition for workers and communities inevitably affected by the transition away
from fossil fuels.
-o0o-

Cf New Zealand Productivity Commission, 2018. ‘Low Emissions Economy, Final Draft Report.’ April,
Wellington. https://www.productivity.govt.nz/inquiry-content/3254?stage=3
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