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EXECUTIVE SUMMARY
As G20 energy ministers gather in Argentina, the promotion of
fossil gasa as a transition fuel is likely to be high on the agenda.
This comes as Argentina is poised to unlock vast quantities of
gas within its shale gas formations, with the help of billions of
dollars in both international and national public finance.
But Argentina is not the only G20 country planning large
increases in fossil gas production. This briefing finds that:
f By 2030, G20 countries are projected to host investment
of over USD 1.6 trillionb in new gas projects.1 If this happens,
emissions from fossil gas produced by G20 countries through
2050 would consume nearly two-thirds of a carbon budget
that offers a 50 percent chance of limiting global warming
to below 1.5 degrees Celsius. This would make it extremely
difficult to meet the goals of the Paris Agreement, which has
been signed by all G20 members.c
f		 Five countries – the United States, Russia, Australia, China,
and Canada – are projected to host 75 percent of capital
expenditures in gas production in G20 countries from 2018
to 2030. The United States, Russia, and Australia alone
comprise nearly 60 percent of total G20 projected capital
expenditures in gas production.
f Argentina’s push to open massive shale gas deposits to

investment risks undermining its commitment to the Paris
Agreement and the work of the Energy Transitions Working
Group during its G20 Presidency. If exploited to its fullest
extent, Argentina’s shale gas could consume as much as
15 percent of the remaining carbon budget that offers a
50 percent chance of limiting warming to below 1.5 degrees
Celsius.
This briefing also examines the notion that fossil gas can
function as a ‘bridge fuel’ and finds that given the climate
implications of expanded fossil gas supply and the pace of
the energy transition required to meet the aims of the Paris
Agreement, the idea that fossil gas can effectively function as a
‘bridge fuel’ towards a low-carbon future is a myth:

a
b
c

1. Climate goals require the power sector to be decarbonized
by mid-century. This means fossil gas use must be phased
out, not increased.
2. Wind and solar are now cheaper than coal and fossil gas
in many regions. This means new fossil gas capacity often
displaces new wind and solar rather than old coal.
3. Claims that fossil gas supports renewable energy
development are false. The cheapest fossil gas generation
technology, Combined Cycle Gas Turbine, is designed for
baseload operation, not intermittent peaking. Regardless,
most grids are far from renewable energy penetration levels
that would require back up. Storage and demand response
technologies will be ready to step in by the time they are
required.
4. Companies building multibillion-dollar fossil gas
infrastructure today expect to operate these assets for
30 years or more. Emissions goals mean this expectation
cannot be met.
5. The coal, oil, and fossil gas in currently producing and
under-construction projects are enough to exceed climate
goals. Opening new fossil gas fields is inconsistent with the
Paris goals.
There is an urgent need for G20 leaders to use climate goals
as a starting point for decisions around energy and fossil
fuels in particular, and fossil gas is no exception. Our research
suggests that some G20 leaders may be more influenced by
the abundant fossil gas supply that new drilling methods and
technology have unleashed than by their commitments to
achieve the goals of the Paris Agreement. The evidence is clear:
Expanding the production of fossil gas threatens to undermine
climate action.

We use the term fossil gas in place of ‘natural gas’, meaning gas produced from fossil fuel sources.
All figures in this report are rounded using U.S. numbering. In numerals this is USD $1,613,162,000,000.
In 2017, the United States – a G20 member – announced its intention to withdraw from the Paris Agreement, which has been signed by all the countries of the world. This
withdrawal cannot take effect until November 4, 2020. The rejectionism of the current U.S. administration appears to have strengthened the resolve of other countries on
climate change.
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INTRODUCTION
Last year’s G20 Hamburg Climate and Energy Action Plan
for Growth included the following statement regarding the
role of fossil gas: “We recognise that, depending on national
circumstances, natural gas can play an important role in the
energy transition, moving towards a low greenhouse gas
emission energy future, including for providing increased
flexibility for the integration of variable renewable energy.”2
In 2018, fossil gas again appears to be high on the agenda for
G20 governments, and energy ministers are set to gather in
Argentina on June 15 to shape the G20 energy agenda going
forward. This ministerial meeting is to be preceded by an event
promoting the role of fossil gas in the future energy mix.
Liquid depository, La Caleta, Argentina. ©Sebastian Pani/Greenpeace
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In the context of the G20 statement on fossil gas, this briefing
explores three issues:
1. The market for new gas supplies in G20 countries, and their
potential climate impact;
2. Argentina’s shale gas expansion plans, and their potential
climate impact;
3. Five reasons why the concept of fossil gas functioning as a
‘bridge fuel’ toward a low-emissions future is a myth.

G20 GAS INVESTMENT TO 2030
Many G20 countries are leading a global push to rapidly expand
fossil gas production. We analyzed the projected capital
expenditure (capex) in gas production globally from 2018 to
2030 using the Rystad UCube, an oil industry database.3 We
found that G20 countries,d including the 19 individual country
members plus the members of the European Union not directly
in the G20, are projected to host 65 percent of global capex
for gas production to 2030. Eleven of the top twenty countries
globally are in the G20, and the top six are all G20 countries (see
Tables 1 & 2).
G20 countries are projected to see investments of over USD 1.6
trillione (in 2018 dollars) in gas production in this period. This is
a major threat to climate action because these projects will lock
in greenhouse gas (GHG) emissions that massively exceed the
Paris goals.

Table 2: Top 20 Global Countries by Projected Gas Production
Capex 2018-2030 (G20 Countries Highlighted)

Table 1: G20 Projected Capex in Gas Production 2018-2030
Country
United States

Million USD real
385,515

Russia

317,888

Australia

233,347

China

194,037

Canada

80,722

Indonesia

70,872

Argentina

50,618

India

45,018

Mexico

40,430

United Kingdom

39,501

Brazil

38,513

Saudi Arabia

19,812

Italy

15,595

Netherlands*

13,499

Cyprus*

12,452

Romania*

9,400

South Africa

7,723

Poland*

7,461

385,515

Denmark*

6,612

Russia

317,888

Germany

4,320

Australia

233,347

Hungary*

3,936

China

194,037

Turkey

3,309

Canada

80,722

Ireland*

2,506

Indonesia

70,872

Greece*

1,974

Norway

69,561

Croatia*

1,617

Iran

59,614

South Korea

1,012

Qatar

54,902

Japan

939

Mozambique

54,613

Spain*

743

Argentina

50,618

Bulgaria*

518

India

45,018

Slovakia*

492

Turkmenistan

40,907

France

426

Mexico

40,430

Austria*

410

United Kingdom

39,501

Slovenia*

380

Algeria

38,536

Czech Republic*

374

Brazil

38,513

Portugal*

271

Malaysia

36,392

Latvia*

25

Egypt

35,333

Sweden*

24

Myanmar

31,753

Belgium*

18

Country
United States

Total
Source: Rystad AS (May 2018)

Million USD real

1,918,073

Malta*

5

Lithuania*

3

Total

1,613,162

Source: Rystad AS (May 2018)

*In the G20 as part of the EU. Together, EU countries that are not
individually represented in the G20 have projected capital expenditures
in gas production of USD 62,719,000,000 from 2018 to 2030.

d

e

G20 countries are Argentina, Australia, Brazil, Canada, China, France, Germany, India, Indonesia, Italy, Japan, Mexico, the Republic of Korea, the Russian Federation, Saudi
Arabia, South Africa, Turkey, the United Kingdom, the United States, and the European Union. EU members not in the G20 are Austria, Belgium, Bulgaria, Croatia, the Czech
Republic, Denmark, Estonia, Finland, Greece, Hungary, Ireland, Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
and Sweden.
$1,613,162,000,000.
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Apple orchard conversion, Allen Rio Negro, Argentina. ©Nicolas Villalobos/Greenpeace.

G20 Gas Expansion and
the Paris Agreement
The most pressing energy issue of the twenty-first century is
how to avoid dangerous climate change. G20 members have
recognized this and committed to action.4 Failure to avert
significant warming would lead to major damage to human
health, destruction of infrastructure, disruption of food supplies,
mass migration, economic destabilization, and an acceleration in
the loss of biodiversity, among other consequences.5
All G20 member countries have signed the Paris Agreement,
and in doing so committed to keep warming to “well below”
2 degrees Celsius and aim to keep it to below 1.5 degrees
Celsius. Delivering on that commitment requires urgent action.
The emissions budget for a 50 percent probability of keeping
warming to 1.5 degrees Celsius will be exhausted within eight
years at current rates; the budget for a 66 percent chance
of staying below 2 degrees Celsius will be exhausted within
19 years.6
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It is with these budgets in mind that we analyze the impact
of G20 countries’ fossil gas production plans. If the projects
that are currently being planned go ahead, how much carbon
dioxide (CO2) might they release, and how do those emissions
fit into the limited emissions budget we have left? We then
examine the arguments for fossil gas as a transition fuel.

Annual Gas Production - Billion Cubic Meters

Figure 1: Projected G20 Gas Production 2018-2050
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Source: Rystad Energy AS (May 2018)

How Much Gas?
Our analysis looked at fossil gas production in the G20 countries
out to 2050.f The projections suggest that – in the absence of
additional action to address fossil gas supply – annual G20 fossil
gas production will plateau in the late 2030s at around 3 trillion
cubic meters, or 105 trillion cubic feet.g
The total amount of fossil gas produced and combusted would
be almost 93.5 trillion cubic meters, or nearly 3.3 quadrillion
cubic feet.h

Pursuing the expansion of fossil gas extraction – as many
G20 countries are currently doing – risks undermining the
commitments made in the Paris Agreement, overshooting
crucial climate goals, and threatening to lock in the disruptions
and disasters that those goals seek to avoid.

Figure 2: 2-Degree and 1.5-Degree Carbon Emissions Budgets
Compared to Projected G20 Gas Emissions to 2050
2D Emissions Budget

Burning all this gas would result in CO2 emissions totaling over
197 billion metric tons.i
The Intergovernmental Panel on Climate Change’s (IPCC) Fifth
Assessment Report estimated that as of the end of 2011, the
carbon budget for a 50 percent chance of keeping warming
below 1.5 degrees Celsius was 550 billion tons of carbon dioxide
(Gt CO2), and for a 66 percent (“likely”) chance of keeping
warming below 2 degrees Celsius was 1,000 Gt CO2.7 Between
2012 and 2017, approximately 240 Gt CO2 were emitted,8 leaving
carbon budgets of 310 and 760 Gt CO2 respectively at the start
of 2018.

1.5 Emissions Budget

Total Emissions from G20 Gas
(Metric Tons)

G20 fossil gas production to 2050 would thus lead to emissions
equivalent to 64 percent of the remaining emissions budget
for a 50 percent chance of hitting the 1.5-degree Celsius target,
and 26 percent of the budget for a 66 percent chance of the
2-degree Celsius target.

f

g
h
i

The Rystad UCube database projects production out to 2100, but we used 2050 as a cutoff point due to the increased uncertainty for projections beyond that point. It
should be noted that absent coherent climate policies aimed at leaving fossil fuels in the ground, fossil gas production would of course continue beyond 2050, adding to
the emissions discussed here. Indeed, the current base case projection sees fossil gas production growing into the 2060s. This stands in stark contrast to the need to wind
down all fossil fuel emissions by mid-century to avoid the worst impacts of climate change.
3,000,000,000,000 cubic meters or 105,000,000,000,000 cubic feet
93,478,000,000,000 cubic meters and 3,299,772,000,000,000 cubic feet.
196,460,733,442 metric tons
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Box: Argentine Shale Gas Threatens Climate Goals
Argentina has assumed the presidency of the G20 for 2018
and will host ministerial meetings throughout the year,
culminating in the annual G20 summit in late November. The
stated theme of the G20 presidency is “Building Consensus
for Fair and Sustainable Development.” Three priorities for the
presidency and several additional themes aimed at continuing
the work of previous presidencies have been identified; “Taking
responsibility on climate action” is one of these continuing
themes.9
The Energy Transitions Working Group (ETWG) meets in
Bariloche, Argentina, on June 12 and 13, followed by an Energy
Ministerial on June 15. A side event is planned for the ETWG
meetings on “the role of natural gas, and its complementation
with renewable energy.”
That Argentina’s effort seeks to promote fossil gas as a clean
energy solution is not a surprise. The country’s shale gas
deposits have solicited increasing international attention in
recent years and have been described as the second largest in
the world.10 Drilling activity has increased in the past three years,
and 2018 shale gas production is expected to be nearly 300
percent above 2015 levels.11
However, Argentina’s shale gas boom may just be beginning.
Estimates of potential recoverable reserves suggest that very
large fossil gas deposits exist deep below Argentine soil.
While the economics and logistics of large-scale extraction
continue to be tested, the “clean gas” myth that this report
debunks continues to obscure the deeper question of whether
an increase in fossil gas production meshes with Argentina’s
commitments to climate action.
We estimate a range of potential Argentine shale gas emissions
based on two data sources: the United States Department of
Energy’s Energy Information Administration (U.S. EIA) and the
Rystad Energy UCube database.
As with the G20 analysis above, we queried the Rystad
Energy UCube database for projections of Argentine fossil gas
production to 2050. These projections currently show a decline
in the growth rate for fossil gas production from 2018 until
growth picks up in the 2030s (see Figure B1). This is the result
of a steep projected decline in conventional fossil gas
production, so while shale gas grows it is offset by these
declines until the 2030s.

10

j
k

22,700,000,000,000 cubic meters or 802,000,000,000,000 cubic feet
8,700,000,000,000 cubic meters or 308,000,000,000,000 cubic feet

This projection contains a high degree of uncertainty due to the
early stage of Argentine shale gas production development,
and the assumption that Argentine shale gas production may
be too expensive to be competitive in the nearer term. However,
experience in North America over the last decade suggests that
once shale gas production ramps up, production can accelerate
surprisingly quickly, and expectations can change as costs
decline and techniques improve.12 Given the potential for this, we
also examine a longer-term estimate of recoverable Argentine
shale gas reserves for a high-end estimate of the potential.
In 2015, the EIA estimated Argentina’s technically recoverable
shale gas reserves at 22.7 trillion cubic meters, or 802 trillion
cubic feet.j, 13 However, currently much of the activity and
discussion regarding shale gas in Argentina centers on the Vaca
Muerta play. EIA estimates technically recoverable reserves for
Vaca Muerta at 8.7 trillion cubic meters, or 308 trillion cubic
feet.k, 14 This figure is commonly used by the state oil company
and in the Argentine media.15
Looking at these three different estimates of potential future
gas extraction in Argentina provides an indication of the
potential impact on emissions budgets (see Tables B1 and B2).
Table B2 shows the emissions budgets for the two temperature
targets and the emissions from combustion of the Argentine
gas reserves shown in Table B1.
The current Rystad production projection for Argentine
shale gas leads to between 0.4 percent and 1.1 percent of global
emissions budgets. EIA estimates translate to between
2 percent and 15 percent of global emissions budgets potentially
being consumed by developing Argentine shale gas. This is
illustrated in Figure B2.
Opening the Vaca Muerta shale play in Argentina risks
triggering the full development of Argentine shale gas, a huge
quantity of fossil gas estimated to be the second-largest in the
world. If Argentine shale gas development follows a similar path
to that in North America, its full development risks claiming
a very large percentage of the remaining global emissions
budget, exposing the myth that shale gas can play any role as a
transition fuel.

Figure B1: Argentine Gas Production Projection 2018-2050
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Source: Rystad AS (May 2018)

Table B1: Argentine Gas Reserve Estimates
Reserves

Rystad Projected
Production to 2050

EIA Vaca Muerta
(Technically Recoverable)

EIA All Argentine Shale Gas
(Technically Recoverable)

1.6

8.7

22.7

56.5

308

802

Trillion Cubic Meters
Trillion Cubic Feet

Table B2: Emissions from Burning Argentine Gas Reserves Compared to Global Emissions Budgets (GtCO2)
Total Emissions Budget

Rystad Production
to 2050 (Gt/%)

EIA Vaca Muerta
(Gt/%)

EIA All Argentine
Shale Gas (Gt/%)

1.5°C (50% chance)

310

3.4 / 1.1%

18.4 / 6%

47.9 / 15%

2°C (66% chance)

760

3.4 / 0.4%

18.4 / 2%

47.9 / 6%

Temperature Limit

Figure B2: 2-Degree and 1.5-Degree Carbon Emissions Budgets Compared to Argentine Gas Reserves Estimates
2D Emissions Budget
1.5 Emissions Budget
EIA All Argentine Shale Gas
EIA Vaca Muerta
Rystad
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IS GAS A BRIDGE FUEL?
The idea of fossil gas as a transition fuel or “bridge fuel”,
between coal and/or oil and renewable energy, is not new.
Indeed, the idea became popular with environmental NGOs
in the early 2000s when the Worldwatch Institute posited the
idea of fossil gas as a bridge to the ‘hydrogen economy.’16 In
this incarnation, fossil gas would be used to make hydrogen to
replace oil for transportation and would later be replaced by
renewable energy deployed for the same purpose.

produced gas.18 If elevated levels of methane are leaked in the
process of producing and delivering fossil gas to consumers,
then its emissions advantage over coal for power generation
or other uses is reduced or negated, and the bridge fuel idea
is mistaken. Many additional studies have been conducted to
ascertain how much leakage is occurring and what levels of
leakage constitute a greater or lesser climate impact for fossil
gas compared to the dirtier fuels it supposedly substitutes.19

In 2001, the oil company Royal Dutch Shell published a set
of energy scenarios to 2050 in which one of five “common
features” included, “the important role of natural gas as a bridge
fuel over at least the next two decades.”17 Almost two decades
later, the “bridge fuel” idea remains a staple used by proponents
of new fossil gas extraction and infrastructure that is designed
to deliver increasing quantities of fossil gas for many more
decades to come.

In 2016, former U.S. President Barack Obama and Canadian
Prime Minister Trudeau announced regulations to reduce
methane emissions in the oil and gas sector. 20 The intent behind
these regulations was surely that with methane emissions
reduced, the role of fossil gas as a bridge fuel would be clear.

All About Methane?

opening massive new shale gas resources can be positive or
negative for the climate goes far beyond the issue of preventing
methane emissions.

As shale gas production has grown in North America since 2005
– enabled by the development of hydraulic fracturing (fracking)
and horizontal drilling – much of the controversy over whether
increased fossil gas production and consumption can deliver a
transition to a cleaner energy system has centered around the
issue of methane leakage. Methane, the primary hydrocarbon
contained in fossil gas, is a highly potent greenhouse gas (GHG)
when vented or leaked to the atmosphere.
Studies have found that methane leakage levels can be much
higher for gas produced via fracking than for conventionally
Liquid depository, La Caleta, Argentina. ©Sebastian Pani/Greenpeace
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With methane levels in the atmosphere rising fast, there is no
doubt about the importance of reducing methane leakage from
existing oil and gas operations. 21 But the question of whether

Setting methane leakage aside, we demonstrate that even in the
hypothetical case of zero methane leakage, fossil gas cannot
be a bridge fuel. This demonstrates that methane leakage is not
the sole determinant of whether fossil gas causes net harm to
the climate. To meet climate goals, fossil gas production and
consumption must, as with other fossil fuels, be phased out, and
reducing methane leakage does not alter that fact.

FIVE CHALLENGES TO THE
BRIDGE FUEL CONCEPT
This section discusses five key issues.
1. How Much Room for New Gas? Climate goals require the
power sector to be decarbonized by mid-century. This means
fossil gas use must be phased out, not increased (see Figure 2).
2. Is New Gas Holding Back Renewable Energy? Wind and
solar are now cheaper than coal and gas in many regions.
This means new fossil gas capacity often displaces new wind
and solar rather than old coal.
3. The Wrong Gas at the Wrong Time: Claims that fossil gas
supports renewable energy development are false. The
cheapest gas generation technology, Combined Cycle Gas
Turbines (CCGT), is designed for base load operation, not
intermittent peaking. Regardless, most grids are far from
renewable energy penetration levels that would require
back up. In many regions, storage and demand response
technologies will be ready to step in by the time they are
required.
4. New Gas Locks in Emissions for 40+ Years: Companies
building multibillion-dollar fossil gas infrastructure today
expect to operate their assets for around 40 years. Emissions
goals mean this expectation cannot be met.
5. Too Much Gas Already: The coal, oil, and fossil gas in the
world’s currently producing and under-construction projects,
if fully extracted and burned, would take the world far
beyond safe climate limits. Opening new fossil gas fields is
inconsistent with the Paris climate goals.

No Room for New Fossil Gas
(Even to Replace Coal)
The projected growth in fossil gas consumption is primarily
attributed to its increasing use in electricity generation. While
growth in electricity demand globally is slowing, particularly
in developed countries,22 the assumption is that coal-fired
power plants will be replaced by gas-fired ones, with a potential
reduction in emissions of 40 to 60 percent.
The Intergovernmental Panel on Climate Change (IPCC) reports
that to stay within the Paris Agreement’s long-term temperature
goal, the electricity sector must rapidly decarbonize and,
globally, must be carbon-free by roughly midcentury. 23 Shifting
reliance from one high-carbon energy source to one that is
around half as polluting is not a path to decarbonization. 24 The
reductions needed are much greater than a switch from coal to
fossil gas would achieve.
Figure 3 shows that if all of the International Energy Agency’s
(IEA’s) projected coal-fired generation in 204025 is replaced with
fossil gas-fired generation, emissions from the power sector
would still be more than five times the median of IPCC scenarios
for a likely chance of keeping warming below 2 degrees
Celsius. 26 Indeed, the figure shows that emissions from oil and
gas power alone are too great, meaning that none of the coal
can be replaced with fossil gas; it must all be replaced with zero-

Figure 3: Global Power Sector Emissions – 2014 and Projected 2040 – Compared with Median IPCC 2040 Power Sector
Emissions for 2°C (assuming all coal is displaced by gas)
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carbon energy sources. And at the same time, the world must
reduce fossil gas consumption, not increase it.
The fact that fossil gas emissions will need to decline along
with coal emissions is being obscured by a narrative driven by
the fossil gas industry and its supporters in government and
multilateral institutions such as the IEA. 27 This narrative is driven
in part by the newfound abundance of fossil gas, enabled by the
development of hydraulic fracturing (fracking) and horizontal
drilling. There is a clamor to find a use for all the fossil gas
available, rather than a clear-headed analysis of how much gas
use is compatible with climate goals. At the same time, the rising
urgency of the climate threat has forced some oil companies
to belatedly embrace the idea of reducing emissions, which
they have done by blaming coal (in which they have no stake)
and calling for its replacement by gas (one of their two core
products). 28
This drive to maximize fossil gas consumption31 simply does not
line up with the climate goals that all the nations of the world
have agreed to. While the analysis in Figure 3 is clear, it raises
another question. That question goes to the very heart of the
bridge fuel idea; do we need more fossil gas to help us transition
to a zero-carbon world?

The cost of renewable energy has plummeted, and costs are
projected to continue to fall to at least 2040. Bloomberg
New Energy Finance (BNEF) found the unsubsidized cost of
financing, building, and operating (the Levelized Cost of Energy
or LCOE) for utility-scale solar photovoltaics (PV) and onshore
wind projects fell 20 percent and 12 percent respectively from
early 2017 to early 2018.32 These energy sources are now the
cheapest form of energy generation even in countries with
cheap coal-fired generation, such as China and India. BNEF
went on to point out that India now has the lowest-cost onshore
wind and solar in the world.33
While the cost of fossil gas remains near historic lows today,
the finite nature of fossil fuels signal that it is unlikely to get
cheaper, quite the opposite. But for solar and onshore wind,
BNEF projects cost reductions of 62 percent and 48 percent
respectively by 2040.34 According to BNEF, solar and onshore
wind will become “the cheapest bulk generation almost
everywhere by 2023.”35

New Gas Is Holding Back
Renewable Energy

Figure 4 shows an LCOE analysis by Lazard from November
2017, showing the average unsubsidized costs of wind, solar,
fossil gas, coal, and nuclear power since 2009. This clearly
shows that competition for new generation capacity in the
power sector today is between gas and renewable energy, not
coal and gas. Therefore, public policy supporting fossil gas as a
transition fuel from coal to renewable energy makes no sense.

The problem is not just that fossil gas does not go far enough
in reducing emissions; it also makes the climate problem worse.
Switching from coal to fossil gas might – in theory, with very
low methane leakage – reduce emissions from a business-asusual scenario. But this hypothetical situation assumes that new
gas displaces dirtier coal. In reality, much of the new gas being
developed will displace new renewable energy.

Academic studies on this issue lead to a similar conclusion.
Several recent studies in the United States have modeled the
competition between different fuels, finding that greater supplies
of fossil gas will not significantly reduce emissions (absent other
regulatory measures on climate), in large part because some of
the additional gas displaces zero-carbon energy as well as coal.37

Figure 4: Gas Competes with Wind and Solar More than Coal
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A global study, using five integrated assessment models, found
that increased gas availability or reduced gas cost led to either
equivalent or even higher levels of emissions.38

LNG Export: Making a Bad Problem Worse
Liquified Natural Gas (LNG) is fossil gas that is cooled to -162
degrees Celsius (-260 degrees Fahrenheit) to reduce volume
and facilitate shipping across oceans. On arrival the liquefied
gas is generally regasified to be further transported by pipeline
to its final destination.
As might be expected, this intense process requires a lot of
energy. Electricity and fossil gas are generally used to power
the plants that chill the gas into LNG. Where fossil gas is used,
it is estimated that six to ten percent of the gas processed is
required for powering the plant.39 There is also energy required
for shipping and regasification. So, the LNG process adds a
significant amount to the full lifecycle emissions of producing
and using fossil gas. If methane leakage is not kept at very low
levels – well below 2 percent, depending on shipping distance
and other factors – replacing coal with LNG may result in
increased GHG emissions.40
Additionally, it is also dangerous to assume that LNG exports
automatically lead to the displacement of coal in destination
markets. A paper published in November 2017 in the
international journal Energy in November 2017 studied this issue
in detail, examining scenarios in which U.S. LNG is exported to
Asia.41 The study found that the displacement of coal by LNG
exports is far from a given, and that, as a result of U.S. exports
of LNG, GHG emissions are not likely to decrease and may
significantly increase due to greater global energy consumption,
higher emissions in the United States, and methane leakage.”42

The Wrong Gas at the Wrong Time
As renewable energy costs have declined, fossil gas advocates
have increased their emphasis on questions regarding the
intermittency and reliability of wind and solar. The sun does not
always shine, and the wind does not always blow, and therefore
– they argue – gas-fired generation is needed to balance peaks
and troughs in supply and demand. There are several flaws to
this argument.
Nobody expects the transition to renewable energy to happen
overnight. It is a decades-long process and while climate goals
do require the transition to accelerate from today’s adoption
rates, it will be at least a decade before mature grids (in
developed countries) achieve levels of renewable penetration
that would trigger system reliability issues (roughly 50 percent
or higher). For example, the operator of the electrical grid in
northeast Germany says the country’s grid can handle up to 70
to 80 percent wind and solar even without additional flexibility
options such as storage.43 Australian grid operator TransGrid
goes further, saying that 100 percent renewable energy is
both affordable and practical using a combination of existing
technology for storage, demand management, and efficiency.44
It makes no sense to install gas today to address renewable
energy-related grid stability issues that may or may not be a

concern ten years from now. It is a solution without a problem.
Indeed, where high renewable energy penetration exists
today, such as in the U.S. states of Texas and California, gas
plant utilization rates have dropped, and gas demand has
declined,45 suggesting that those systems already have more
gas generation capacity than they need.46

Battery Storage Is Here Now and Cost-Competitive
The cost of lithium-ion batteries has declined 79 percent since
201047 and 24 percent in 2017 alone.48 The declining cost of
battery storage means that the combination of renewable
energy and batteries is already cost-competitive with coal and
fossil gas generation.49 However, capacity limitations mean that
current systems can only handle “narrow peaks,” meaning that
batteries can only supply power for short periods. The challenge
is scaling up batteries to run for several hours. BNEF projects
that four-hour energy storage will begin to compete with
peaker gas plants by 2025, even in countries with low-cost gas
generation such as in the United States.50
BNEF’s chief editor noted at the beginning of 2018 that energy
storage is currently poorly understood by many policymakers.
He notes that, “(t)his matters hugely since investing in
alternatives (to storage) such as natural gas power plants with
a 25-plus year lifetime will either create a long lock-in period
that would limit opportunities for other flexible resources such
as storage or result in stranded assets further down the line.”
Coming from one of the world’s leading clean energy analysts,
this provides a stark warning to policymakers and investors that
assumptions about fossil gas demand and renewable energy
intermittency need to be re-examined.

Bait and Switch
Another problem with the claim that fossil gas is an integral
partner for renewables, and with the emissions claims that
are associated with that relationship, is that the cheapest and
most efficient gas generation technology, combined cycle gas
turbine (CCGT), is not the technology best suited for balancing
renewable energy intermittency.
When many analysts compare the cost and/or emissions of
fossil gas with renewable energy or coal, they generally use
CCGT for the comparison. But because of the high upfront
costs of building CCGT plants, they only make sense as base
load plants that are run at high utilization rates. CCGT is
not economical for flexible generation, which is the kind of
generation needed for gas to partner with renewable energy.
Open-cycle gas plants may be cheaper to build than CCGT
and can be profitable when run as ‘peakers,’ which are plants
that operate intermittently to handle periods of high demand
or constrained supply. But these plants are less efficient and
have higher emissions per unit of energy produced than CCGT.51
Recent analysis from BNEF also shows that these plants have
a higher LCOE than wind and solar partnered with battery
storage.52
If the goal is to reduce emissions as much and as quickly
as possible, then increasing renewable energy and storage
capacity is the key. While stability will need to be addressed at

15

different points for different systems, the most cost-effective
and least emissions-intensive solution is increasingly something
other than a fossil gas plant.

New Gas Locks in Emissions
The problem with building a lot of new fossil gas capacity is
that the companies investing in gas infrastructure expect to
operate their plants for decades to come. Power plants and
related infrastructure like pipelines and LNG terminals are
multibillion-dollar investments that require decades of operation
to turn a profit. Nobody investing today expects to retire the
infrastructure earlier than 30 years into its lifetime at minimum,
while many power plants operate for much longer.53 This means
that gas plants built over the next few years could still be
operating beyond 2050, when emissions from the power sector
must be nearing zero.
What’s more, the problem of lock-in makes it very difficult to
shut down a power plant once it is built. Once the capital has
been sunk, the operator will always keep running a plant as
long as it can sell power for more than the marginal cost of
producing it – even if it incurs a loss on the invested capital.
This makes it harder for new generation capacity to compete.
Furthermore, there are substantial legal barriers to the early
shutdown of plants, as well as strong lobbying power arguing
against such a course of action.

It is total cumulative emissions that matter for staying within
safe climate limits. Once the atmospheric space is filled with
CO2, there is no turning back. In the case of a coal plant with
ten years of economic life left, shutting the coal plant early and
replacing it with a gas-fired generator may cut emissions in half
(assuming no methane leakage) for those first ten years. But
when the gas plant’s economic life is 40 years, the cumulative
emissions from the gas plant would in fact be twice as much as
those from operating the coal plant for ten more years. This is
because the gas plant would emit half as much CO2 per year, but
for forty years rather than ten.
It seems clear that within the timeframe that we are working
with, the addition of new gas power plants would push
emissions beyond safe limits.

Too Much Gas Already
We can also illustrate the problem of lock-in by comparing
emissions from already-operating oil fields, fossil gas fields, and
coal mines with how much total oil, gas, and coal the world can
afford to burn while achieving the Paris Agreement goals: the
carbon budgets.55

In a paper published in 2016, a team of researchers from
Oxford University identified additional risks of building new
gas generation in a paper published in 2016.54 They found that
emissions from the world’s current stock of gas, coal, and oil
power plants, if operated for their full economic lifetime, would
be enough to take the world to 2 degrees Celsius of warming.
Building more fossil fuel capacity – whether fossil gas, coal, or
oil – can only lead to overshooting climate goals, unless some of
this capacity is shut down before its expected expiry date.

In Figure 5, we can see there is enough fossil gas, coal, and oil in
existing fields and mines to take the world beyond the carbon
budget for 2 degrees Celsius. And even if all the coal mines were
shut tomorrow, the gas and oil alone would take us beyond the
carbon budget for 1.5 degrees Celsius. Even to stay within the
upper limit of tolerable warming, 2 degrees Celsius, no new
fossil gas fields can be developed unless more than a third of
existing coal mines are shut down early. Just like with fossil gas
power plants, there is no room for new fossil gas fields – but
rather a need to wind down already existing production while
ramping up clean energy to take its place.

Figure 5: No Room for More Gas: Locked-in Emissions from Existing Fields and Mines Already Exceed Carbon Budgets
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CONCLUSION
The myth of fossil gas as a “bridge” to a stable climate does
not stand up to scrutiny. While much of the debate to date has
focused on methane leakage, the data shows that the GHG
emissions just from burning the fossil gas itself are enough to
overshoot climate goals. We must reduce fossil gas combustion
rather than increase it, and the fact that methane leakage will
never be reduced to zero only makes this task more urgent.
Expanding the renewable energy sector does not require
expanding fossil gas use. Existing gas plants will not be shut
down immediately, but storage, demand response, and other
grid management solutions will increasingly support renewable
energy as fossil gas is phased down.
Despite this, many G20 countries are pushing forward with the
development of fossil gas infrastructure, using the myth of gas
as a clean energy transition fuel to burnish the endeavor with
green credentials. But current plans for fossil gas extraction in
G20 countries alone – excluding the rest of the world’s fossil
gas fields – risks claiming a huge percentage of the remaining
emissions budget, rendering the transition fuel idea a dangerous
myth.
There is an urgent need for policymakers and investors to use
climate goals as a starting point for decisions around fossil
gas, in the G20 process and elsewhere. Rather than searching
for ways to justify using the abundant supply that new drilling
methods have unleashed, policymakers and investors should
consider how much fossil gas is compatible with achieving the
goals of the Paris Agreement. The answer is the same for fossil
gas as it is for coal and oil: We need less, not more.
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