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Summary

The 2015 G7 summit concluded by issuing the first public endorsement by a
group of great powers of an accelerated effort to fully decarbonize the global
economy. This is a significant achievement. However, the announcement’s
credibility and durability will depend upon its institutionalization via shorter-
term initiatives and benchmarks that shape the future of energy and invest-
ment choices in the years ahead.

Leverage—With Limits—in Shaping the Global Agenda

* The G7 declaration’s immediate impacts are limited. In terms of economic
heft, population, and global greenhouse gas emissions, the relative weight
of the group of states is declining. By contrast, the G20, which includes
China and India, is growing in economic and political weight.

*  The declaration provides a long-term target with which short- and medium-
term policies must eventually reconcile, and it requires G7 members to con-

sider timelines beyond the outcomes of the 2015 Paris climate conference.

*  Leaders see the declaration’s greatest contribution as catalyzing public and

private capital for the green transition and pioneering innovative policies.

e To effectively shape the global agenda, the G7 should create meaning-
ful linkages to processes under way in the G20 and via the 2015 Paris

climate agreement.

How the G7 Can Enhance the Credibility of Its Announcement

Create a decarbonization task force. A network of experts drawn from each
G7 member should coordinate on a regular basis and meet at least annually
to support future G7 summits. Early work would focus on coordinating base-
lines, metrics, and interim targets, while later efforts could involve the harmo-

nization of complex policies such as carbon markets.

Rethink electricity market design. Energy markets are designed around an
old paradigm of large, centralized supplies dominated by fossil fuels. They
must be redesigned to manage a more distributed and intermittent energy sup-
ply with high capital costs and low marginal costs.

Bring the global investment architecture into line with decarbonization

imperatives. A complete decarbonization of the global economy will require
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massive investments over the rest of this century. G7 members should engage
with the private sector and financial governance institutions to send short-term
market signals via a carbon price and long-term signals to redefine notions of
fiduciary duty and climate-related risks.

Strengthen and streamline transportation and petroleum regulations.
New data and market developments are providing opportunities to reduce the
carbon intensity of the value chains of traditional petroleum transport fuels
and to better incentivize innovative alternative fuels. The G7 should seize these
opportunities by modernizing and expanding its own approach to focus on

more than just motor vehicles.



Introduction

In the lead-up to the November—December 2015 Paris climate conference
(COP21), a number of countries, private sector actors, and international orga-
nizations made a litany of public declarations. These announcements were
meant to raise ambitions toward a robust, comprehensive, and accountable
agreement that will bend the world’s greenhouse gas (GHG) emissions trajec-
tory in a way that minimizes the risk of more than 2 degrees Celsius of global
mean temperature rise and severe concomitant damages.

No declaration has been so eye-catching as that of the G7, an informal bloc
consisting of Canada, France, Germany, Italy, Japan, the United Kingdom,
and the United States.” The G7, at the June 2015 summit hosted by Germany
at Schloss Elmau in Bavaria, called for “a decarbonisation of the global econ-
omy over the course of this century,” along with a commitment to “develop
long term national low-carbon strategies” and to strive “for a transformation of
the energy sectors by 2050.™

The outcome was a testament to the political capital spent by German
Chancellor Angela Merkel and her government in pushing for an explicit cli-
mate commitment, seeing in Germany’s own ambitious energy transition a
reservoir of soft power and leadership by example that would be further magni-
fied by an ambitious G7 stance on climate change. Though the end-of-century
target is a compromise from Germany’s original ambition to see global zero
net emissions (or decarbonization) by 2050, it was still the first time that such
a group of great powers had agreed upon such a definitive goal. It was later
implicitly corroborated in the COP21 agreement’s choice of 1.5 degrees Celsius
as a new aspirational target for limiting the increase in global temperature that
has taken place after the industrial revolution.

Nevertheless, the path between 2015 and 2100 is rifc  mmm——00—"0ww"""""

with uncertainty. Is this the beginning of the end of fos-
sil fuels, or is it just noise on the periphery of business as
usual? Will the declaration—Chancellor Merkel’s personal

political project—see other G7 powers pursue incremental

Is the G7 declaration the beginning of the
end of fossil fuels, or is it just noise on
the periphery of business as usual?

measures toward its consummation, or will it be Orphaned L]

at future summits, implicitly dismissed as appealing in

principle but Sisyphean in practice? While the G7 has taken a historic step
toward reconciling the gap between climate change risks and the political
vision needed to address them, it is substantive policy follow-up in the years
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ahead, both individually and collectively among G7 nations, that will deter-

mine the declaration’s ultimate value to present and future generations.

The Tragedy of Horizons

In September 2015, Mark Carney, the governor of the Bank of England, deliv-
ered an address from the iconic, endoskeletal Lloyd’s of London building that
called for “breaking the tragedy of the horizon.™ The idea points to the asym-
metry between society’s knowledge of future catastrophic climate change on
the one hand, and, on the other, society’s inability to put in place incentives
today that are needed to address it. Simply put, most important institutions—
public and private—are poorly suited to tackle complex, global, and inter-
temporal challenges such as those posed by the accumulation of heat-trapping
gases in the atmosphere.

Leaders across many sectors are often forced to focus on trends that are both
conspicuous and imminent. For central bankers, this means a monetary policy
horizon that extends for only two to three years, and a financial stability man-
date in line with the credit cycle, which is ten years at most.> For elected offi-
cials, decisionmaking is often dominated by short-term electoral cycles, from
two to five years. For the private sector, this translates to business cycles of a
little less than six years of average duration, and infrastructure capital cycles
that range from twenty to fifty years.®

The challenge of climate change, meanwhile, is generational. Because car-
bon dioxide has an atmospheric lifetime of multiple centuries, plus 25 percent
that lasts effectively indefinitely, it is a problem of stocks, not flows.” What
matters is a recognition that the cumulative amount of carbon dioxide emitted
into the atmosphere, in addition to the amount being added by today’s deci-
sions, will determine the severity of climate change impacts that will be felt
over the coming century.

Surely, no one would suggest that the technologies, policies, and politi-
cal will exist today to completely remove the combustion of fossil fuels and
other GHG-emitting activities from the global economy overnight. But what
is needed is a mechanism, a plan, or, at the very least, a credible signal from the
political leaders of today that such a path to full decarbonization is necessary
and enforceable in the tomorrows to come. It would serve, in other words, to
expand the various political, business, and policy horizons toward greater sym-
metry with the horizon of the world’s shared climate challenge.

Can the G7 Make a Difference?

German Chancellor Merkel entered the G7 summit with climate change at the
top of her priority list, hoping to secure from the other powers an agreement
to decarbonize the economy by as soon as 2050. After experiencing pushback



from Japan and Canada, each due to its own idiosyncratic carbon abatement
conundrums, the United States reportedly worked with Germany to help
to deliver the 2100 horizon as part of a compromise agreement, along with
an announcement of support for “sharing with all parties to the UNFCCC
[United Nations Framework Convention on Climate Change] the upper end
of the latest IPCC [Intergovernmental Panel on Climate Change] recommen-
dation of 40 to 70 percent reductions by 2050 compared to 2010,” in the words
of the G7 declaration.® On the morning of June 8, a photo of the G7 leaders,
standing in a meadow against the backdrop of the Bavarian Alps, appeared
on the front page of many newspapers with the end-of-century goal filling the
headline above. Since that summer day, however, there has been very little cov-
erage or follow-up, calling into question whether such a distant goal will—or

even can—affect the present.

The G7 in Context

The G7 is not what it once was. In 1980, G7 countries accounted for around
14 percent of global population and 61 percent of global gross domestic prod-
uct (GDP).? Today, G7 countries are home to just over 10 percent of global
population and are responsible for less than half (46 percent) of global GDP.
When GDP is adjusted for purchasing power parity, the number falls further
to around 32 percent.'” This stands in stark contrast with
the increasingly important G20, which includes countries

David Livingston
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such as India and China and today accounts for two-thirds  Today, G7 countries are home to just over 10

of the world’s population, 85 percent of global GDP, and
75 percent of global trade."

The same pattern holds for the bloc’s waning role as a

percent of global population and are responsible
for less than half (46 percent) of global GDP.

dominant emitter. The G7 in the early part of the twenti-

eth century accounted for around 70 percent of the world’s annual greenhouse
gas emissions, and even as late as 1995 still contributed more than half of GHG
emissions globally. After this year, the scales began to tip, with non-G7 emit-
ters accounting for the majority of annual contributions to climate change.

In 2012, the most recent year for which comprehensive data are available,
the G7 powers accounted for approximately 24 percent of global emissions
(not including the conversion of forests into agricultural land). In 2005, when
the Kyoto Protocol entered into force, this figure was around 31 percent; when
the protocol was first adopted in 1997, that figure was yet higher at 35 per-
cent.”” Although the G7’s absolute emissions have declined only very slightly
over the past two decades since Kyoto was drafted, its relative share has dimin-
ished substantially with the vast emissions increases of China, which by the
early 2010s was already emitting more than all the G7 countries combined."

By mid-October 2015, the poorly publicized, though consequential, tropi-
cal peatland and forest fires ablaze throughout Indonesia had resulted in the
emission of nearly a gigaton of GHGs in only the first several weeks—more
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than the entire annual emissions of Germany." Since then, emissions from the
fire have risen to more than an estimated 1.75 gigatons of GHGs, surpassing
G7 member Japan as well.”

The Indonesian fires were a distinctive and discrete event, but when added
to the G7’s receding weight in the global economy, they nonetheless raised the
perennial question of the value of the G7 more generally: Is its agenda-setting
power still meaningful? In short, yes, though historical inertia can only carry

the G7 so far on the issue of climate change.

From Talking Points to Turning Points

The G7 announcement is significant in furthering the global conversation
about climate change and should not be prematurely discounted. It is not a
one-off event but the latest triumph in a succession of German engagements on
climate change in multilateral fora that have seen Berlin come to be perceived
as a source of global leadership on the issue.' It was, after all, Angela Merkel,
as environment minister in the cabinet of former chancellor Helmut Kohl,
who helped to quietly broker the 1995 Berlin Mandate—a key precursor to
the Kyoto Protocol. Her signature appeared the following year on a declara-
tion by the European Environment Council that “global average temperatures
should not exceed 2 degrees above pre-industrial level.”” With this declara-
tion, the council became the first global political body to endorse the highly
consequential 2 degree target. Clearly, there is a precedent for lofty pronounce-
ments to, when properly shepherded through labyrinthine national and inter-
national politics, end up as the basis for far more material policy in the years
and decades that follow.

The specific G7 decarbonization wording did not end up in the Paris cli-
mate conference’s final text, although a number of German leaders had hoped
it would, the elaboration of a new aspirational 1.5 degree goal—accepted by all
parties—may have implicitly carried forward the G7’s momentum.'

The 1.5 degree goal reflects a surprising level of symbolic ambition on the
part of the global community, particularly considering that entering the Paris
climate conference the survival of even the less-stringent 2 degree target language
was under scrutiny (regardless of the rationale, perhaps well-justified, for its de-
emphasis).” Notably, Article 4 of the Paris agreement calls for “global peaking
of greenhouse gas emissions as soon as possible . . . so as to achieve a balance
between anthropogenic emissions by sources and removals by sinks of green-
house gases in the second half of this century.”* The timeline is conceivably more
accelerated than that of the G7, although both would allow for decarbonization
to finally be reached only in 2100 in their most liberal interpretations.

More importantly, the Paris agreement is broader in scope, including all
greenhouse gases rather than only carbon dioxide. Some have surmised that
this necessarily implies negative carbon dioxide emissions (atmospheric carbon



dioxide removal) by the end of the century, given the implausibility of negative
greenhouse gases that are not carbon dioxide. But, in any event, the concep-
tual framework put forward by the Paris agreement is equally—if not more—
dramatic in the changes it implies than that of the G7 declaration.”’ Miguel
Arias Cafiete, the European Union (EU) climate and energy commissioner,
acknowledged as much to reporters in the aftermath of the summit, noting,
“We have been working under the assumption of 2 degrees. . . . For sure 1.5
means a trajectory of full decarbonization.”*

The climate challenge, of course, is one to be solved not through declara-
tions but through deeds, and the G7 must continue to play a central role in
maintaining accountability and progress toward achieving long-term goals.
Even if the developed world has increasingly less leverage to resolve the growth
in GHG emissions today, there has been reticence by key emerging economies
such as Brazil, China, and India to commit to unilateral mitigation actions
in the absence of the developed world taking a leadership role in light of its
historical contribution to the stock of greenhouse gases in the atmosphere. The
G7 is responsible for 59 percent of historical GHG emissions from 1850 to
2010.% As some of the wealthiest major economies in the world, these coun-
tries would—under almost any conceivable framework of international coop-
eration—be expected to assume a meaningful role. Even today, there remains
ample room for progress within the borders of G7 coun-

tries; the greenhouse gas emissions of all G7 coal plants
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alone account for approximately twice those of the entire  The greenhouse gas emissions of all G7 coal

African continent.** plants alone account for approximately twice

The G7 decarbonization announcement answers the those of the entire African continent.

call from a number of important constituencies in a way
that other global bodies have thus far failed to do. Fund
managers overseeing $12 trillion in assets globally—including the CEO of
CalPERS, the largest public pension fund in the United States—wrote a letter
prior to the G7 summit acknowledging climate change as one of “the biggest
systemic risks” facing the investment community and calling for G7 govern-
ments to agree to a long-term goal for cutting GHG emissions.” Similar calls
have been made by other groups of investors, business leaders, and even a coali-
tion of ten oil companies.”® The G7 also serves as a reference point, having
encouraged similar language, or at the very least elevated ambition, at the Paris

climate conference.

A Global Energy Transition

For many observers, even those willing to take an optimistic view of the G7
announcement’s symbolic and catalytic significance, it remains unclear whether
the G7 members are well-positioned to meaningfully contribute to the ultimate
goal. After all, it must be remembered that the target—rightfully—remains
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one for the entire global economy. Given the shrinking significance of the G7
across numerous global metrics, what is its most appropriate role?

Chancellor Merkel, in hosting the G7 summit and prioritizing extensive dis-
cussions on the climate issue, is not naive as to the role that the G7 can hope to
play. “Even if G7 countries had zero emissions tomorrow we still couldn’t solve
the climate problem,” she said in the aftermath of the summit.”” At the same
time, she highlighted the role that Germany and other advanced economies
must play in developing, proving, and scaling technological solutions to square
the energy and climate circle. Merkel’s implied message, then, is that the G7’s
greatest impact lies in moving first, piloting new policy approaches, and rebuk-
ing—through empirical experience—those critics that fear the incompatibility
of rapid decarbonization with economic growth and social stability. For Berlin,
the G7 announcement offers an opportunity to spur its six fellow advanced
economies to follow its lead.

Germany made great efforts in 2015 to gestate its domestic Energiewende
project—an ambitious planned transition away from nuclear and fossil energy on
the backs of accelerated renewables and energy efficiency gains—as a key tenet of
its foreign policy as well. This can be seen in the launch of a new Global Energy
Transition Dialogue that attracted key policymakers from countries including
China, Norway, the United Arab Emirates, and the United States, as well as in
the words of its architects and advocates.” State Secretary Stephan Steinlein has
called the Energiewende a global project at its core, noting that it can serve as
“the world’s laboratory. . . Whatever succeeds here will inspire hope and courage;
whatever fails might not even be attempted elsewhere.”” Germany hopes that
the Energiewende will become a role model for the rest of the world, while over
time absorbing lessons and policy tools from other countries, such as the United
States with its nascent but innovative decarbonization plans.

The success of Germany’s energy transition plans and other national efforts
will depend, in part, on the ability of the G7 to use its unique position in
global politics to exercise its climate mandate. The G7 is a forum for stimulat-
ing dialogue and building trust among some of the most important advanced
economies in the world. These countries share, in large part, a similar com-
mitment to the system of international economic governance established in
the aftermath of World War II, broadly overlapping security interests, and a
desire to exercise leadership befitting of wealthy nations on global commons
issues such as climate change. This does not always translate into accordance
on the means and timelines involved, but nonetheless creates an opportunity
for a minilateral forum such as the G7 to pursue more ambitious, explicit
public goals than those possible in much larger consensus-based bodies such
as the United Nations (UN) and its forum for international climate negotia-

tions, the UNFCCC.



Recommendations for Translating
Principles Into Progress

Now that the public goal of complete global decarbonization by 2100 has been
made explicit, the hard work must begin. Policymakers in the G7 countries
must address a number of challenges for the decarbonization declaration to
have a substantive impact on the emissions trajectory of the global economy
over the course of this century.

The G7 must be mindful, for example, of the role it plays in the larger arena
of climate governance. It has the legitimacy of a great powers club that has
tackled—occasionally successfully—issues of systemic importance in the past.
It includes countries such as the United States, which never ratified the Kyoto
Protocol, and Canada, which ratified but later withdrew from the protocol.
Both will be critical players in the post-Kyoto climate governance regime. At
the same time, however, the G7 will need to avoid the centrifugal dynamics
that have often plagued the proliferation of multiple minilateral fora against
the backdrop of a larger but slow-moving institution. Specifically, this will
involve deftly and diplomatically reconciling the G7 goal with the outcomes
of the United Nations negotiations in Paris and beyond, and communicating
these in a coherent framework that strengthens, rather than undermines, the
legitimacy of the multilateral process.

Credible follow-through is crucial, particularly in light of the inability of
countries in both the G7 and G20 to make good on far less expansive and
ambitious climate goals, such as the pledge to eliminate “over the medium
term inefficient fossil fuel subsidies.”° Part of the challenge with the latter, as is
often the case, is that clear and shared definitions were never established, even
as governments reiterated their commitment to the goal year after year.’ No
common understanding has yet been reached as to what constitutes a subsidy,
what makes it inefficient, and what exactly “medium term” means. Learning
from this experience, G7 countries must work, in the context of future sum-
mit preparations, toward a coherent and shared understanding of what decar-
bonization entails, including comparability of baselines, accounting methods,
and strategies used in each national context. Mechanisms for data sharing,
transparency, coordination, and monitoring of progress toward the G7 goal
among constituent countries are clearly needed. At present, there are very few
institutionalized membranes across which the diffusion of information and
experiences can take place, casting doubt on the vision of those who wish for
the globalization of G7 climate action.

Finally, and most crucially, the G7 must match its words with political
capital, putting into place at the national level credible, stable, and long-term
policies to change individual actors’ behaviors, ranging from industry to inves-
tors to final energy consumers. This must go beyond crediting existing policy
frameworks with progress toward the G7 goal; it must include additional and

David Livingston
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robust national policy development with institutionalized mechanisms for
coordinating approaches and learning from successes and failures. In this way,
each G7 country—and not just Germany with its Energiewende—can play
the role of a policy laboratory in which successes will be both internalized as
progress toward some national commitment and externalized as a public good
that other countries may choose to mimic in years to come. This points to a
clear difference between the Intended Nationally Determined Contributions
(INDCs) made by most countries in advance of the Paris climate conference
and the G7’s goal of decarbonization by the end of the century. The former
mostly involved packaging in succinct terms the likely outcomes of extant,
often loosely or uncoordinated policy measures and trends; the latter must
necessarily involve new and well-coordinated policy in the G7, with the hope
of it spilling over to the rest of the world.

As such, it will involve taking on sacred cows, challenging conventional wis-
dom, tackling new sectors with new tools, and rethinking the very architecture
of energy markets in the twenty-first century.

If they pursue objectives in a thoughtful and coordinated fashion, G7 mem-
bers can have a positive material impact in the suggested focus areas that fol-
low. Not only will they drive decarbonization at home, but they will, in a
number of areas, set the tone and shape the discussion of other important
multilateral fora, such as the post-Paris UN climate negotiations and the G20,
which itself is set to pay increasing attention to energy and climate issues in

the years ahead.

Achieve Consistency in Climate Commitments

The Paris climate conference helped define the new contours of the post-Kyoto
international climate regime. This regime has rapidly evolved from a top-down
to a bottom-up approach, seen by many as necessary to encourage the broad-
est possible participation, as well as legitimization, by great powers such as the
United States that never ratified the Kyoto Protocol. In such a bottom-up—
and possibly more minilateral—world, comparisons between the G7 countries’
commitment in Germany earlier this year and their commitments at Paris (the
INDCs) are inevitable. Crucially, there must be some semblance of consis-
tency, or at the very least a coherent narrative, between these twin sets of com-
mitments in order for the intentions of the G7 countries to be deemed credible.

At first glance, it may appear that interim emissions-reduction commit-
ments (either via the UNFCCC process or independent of it) by G7 members
are largely consistent with long-term trajectories needed to achieve full decar-
bonization by 2100 (see figures 1 and 2).** In reality, however, a number of the
members’ 2020 targets—Ilet alone those for 2025 or 2030—are in danger of
being missed, given current rates of emissions reductions. Moreover, the cost
of the last half of emissions reductions is expected to be significantly higher
than the cost of the first half of emissions reductions, as the easiest and most
cost-effective measures will already have been adopted.
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Figure 1. The G7's Historical Greenhouse Gas Emissions and Implied Future Decarbonization Path
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Figure 2. The G7's Historical Greenhouse Gas Emissions and Implied Future Decarbonization
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The G7 leaders’ declaration includes an endorsement of the Paris climate
agreement’s steps to ‘enhance transparency and accountability including
through binding rules at its core to track progress towards achieving targets.”*
This language, though seemingly banal, is significant in that it underscores
the shift to a new climate governance paradigm in which unilateral, country-
designed mitigation commitments are married to a multilateral infrastructure
for monitoring, reporting, and verifying progress. The latter is envisioned by
the G7 as universally binding, while the former is implicitly universal but non-
binding. As some experts have noted, this is largely in line with long-standing
U.S. efforts to break down the firewall between developed and developing
countries, while creating a platform to substantively compare the commit-
ments that most countries brought to the climate potluck in Paris.** The fact
that G7 countries have agreed to a common position here is promising, and it
can be grounds for further progress in defining just how these “binding rules”
might look and what best practices, if any, the G7 can establish for complying
with them.

Create a G7 Decarbonization Task Force

The G7 must create an institutionalized framework for advancing toward its
end-of-century decarbonization goal if this goal is to have credibility with
investors, industry, and civil society, and contribute to actual, additional miti-
gation beyond business as usual. This could start with a task force of experts

chosen from each G7 member that would agree to meet in

person annually, and via electronic means far more regu-

The G7 could create a task force of experts in larly, in order to establish frameworks for comparing the

order to establish frameworks for comparing the
existing decarbonization policies of each country.

existing decarbonization policies of each country and what
emissions trajectory they imply. The task force could also

help in establishing consistent metrics and benchmarks for

the G7. There are notable differences in these areas among
the G7 members. For example, the EU uses 1990 as its baseline year for most
of its climate goals, but previous goals announced by Japan have used 2013
as a baseline. Countries may choose to select a baseline year with relatively
high emissions due to a historical trend or anomaly, skewing the comparabil-
ity of ambition between various countries. This may seem a trivial matter, but
it is poised to become more relevant as global five-year reviews of countries’
decarbonization efforts take place and as potential climate-policy-related trade
disputes grow that require objective comparison of different national policy
frameworks. Similarly, interim target years (such as those embedded in the
INDC) vary or are often communicated in ways that make comparisons more
challenging, including among the voluntary ambitions announced by various
EU members.
At later stages, the task force can conduct independent audits of each
country’s evolving policy approach and flag deviations from the credible



decarbonization pathways needed to achieve the G7 goal. In addition, the task
force can produce positive long-term mandates, such as laying the groundwork
for harmonization of carbon pricing schemes in the G7—from the EU Emission
Trading Scheme to carbon pricing mechanisms in various Canadian provinces
and cities (including Alberta, British Columbia, Quebec, and Toronto) and
U.S. states (including a pioneering market in California, as well as possible
new markets that may be catalyzed by the forthcoming Clean Power Plan—
President Barack Obama’s legacy policy to control carbon pollution from
existing power plants). Every year, the task force would also be responsible for
working with that year’s G7 host country to craft more substantive statements
on climate and energy than have previously been the case.

Canada and Japan—two of the G7 members that displayed reservations
toward a more ambitious 2050 decarbonization goal—have recently seen win-
dows of opportunity open for the formation of more forward-leaning stances
on climate mitigation in the framework of such a working group.

Japan will host the next G7 summit, set to take place in Mie Prefecture
in May 2016. Tokyo has come under criticism over what some in the envi-
ronmental community see as inadequate substantive emissions-reduction
commitments via the Paris climate agreement process. Japan will be in the
spotlight to articulate how a tepid decarbonization trajectory to 2030 can
be reconciled with its acceptance of the G7’s goal of complete decarboniza-
tion by the end of the century. The country has been put in a difficult posi-
tion in the aftermath of the 2011 disaster at the Fukushima Daiichi Nuclear
Power Station, an event that has sidelined the vast majority of its zero-carbon
nuclear fleet. Japan will continue to struggle to meet its short-term energy
requirements with any mix that does not include a sizable share of fossil fuels,
but this also opens up opportunities for aggressive medium- and long-term
targets in national policy processes that would help bridge the horizons of its
UN and G7 climate commitments.

Canada, meanwhile, saw the election of Liberal Justin Trudeau as prime
minister in October 2015, ending nearly a decade of Stephen Harper’s
Conservative government. Trudeau has already indicated his intention to bring
greater ambition to climate issues, creating a newly blended environment and
climate minister position and a cross-ministry committee on climate issues.
He is already hinting at a more active and visible role in international fora such
as the UN climate process, opening the door for heightened ambition in the
G7 process as well. For example, in the wake of the 2015 U.S. rejection of the
Keystone XL pipeline, which would have carried oil from Alberta, Canada, to
the Gulf of Mexico, Canada could work to communicate clearer criteria for
how the expansion of its emissions-intensive oil sands industry will be made
consistent with long-term decarbonization goals. A lack of trust, transparency,
and clear communication surrounding Canada’s governance of the oil sands’
full life-cycle greenhouse gas emissions in many ways contributed to Keystone
XLs eventual defeat.

David Livingston
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The Trudeau government can also work to lay the foundation for the even-
tual harmonization of carbon pricing mechanisms in Canada, Mexico, and the
United States, in order to achieve North American Free Trade Agreement con-
sistency and avoid trade frictions, in a step that would logically precede eventual
linkage with mechanisms in the EU and Japan, thus covering all G7 members.

Rethink Electricity Market Design

The G7’s efforts must also focus on redesigning the electricity market to take
full advantage of renewable energy sources. These sources present a number
of challenges to electricity distribution as it is carried out today. The fixed

costs associated with renewables are quite high (though

decreasing) and variable costs are very low: by dramati-

The G7's efforts must focus on redesigning cally impacting the dispatch curve of power resources,
the e|ectricity market to take full advantage renewables can exert enough pressure on wholesale prices

of renewable energy sources. to make fossil fuel generation uncompetitive.” Further,

the possibility of consumer-side generation complicates
the centralized power-production model that has impelled
states and localities to sponsor electric-utility monopolies.*® Yet the unpredict-
ability of electricity supply creates a new public goods problem when sun, wind,
and water are not readily available. Put simply, incumbent electricity market
designs are not ready for an ever-increasing share of renewable energy sources.

This is not, however, an indication that renewable electricity generation is
not viable. Indeed, the skepticism of many in the United States that the tran-
sition to a fully decarbonized energy system by the middle of this century
is impossible is challenged by a number of rigorous techno-economic assess-
ments—such as a 2015 paper in the journal Energy and Environmental Science
by a number of leading researchers—that provide a road map for such a transi-
tion.”” While the up-front costs of achieving this transformation would be sub-
stantial, they are likely to be covered nearly completely by the back-end savings
associated with lower fossil fuel infrastructure, maintenance, and production
costs. Obstacles to such a future are not technical but social: those of market
design, financing, and intertemporal discount rates.

The markets that distribute electricity today were constructed with the old
model of centralized fossil fuel generation in mind. Long-term decarboniza-
tion will require the construction of new kinds of markets, and in particular
those that are focused around the integration of renewables at the lowest cost to
consumers and producers. Such integration of electricity-generating capacity
will diminish not only the possibility of serious supply shocks but also electric-
ity production costs, according to a report from the German Advisory Council
on the Environment.*®

Renewable generation and its attendant intermittency of supply, how-
ever, also demands increased participation and engagement by consumers.
Widespread adoption of smart meters and smart thermostats can empower



consumers with data to reduce unnecessary energy consumption and, with it,
the cost of their electricity bills. More robust information, implemented along
with dynamic pricing that reflects real-time electricity availability, will begin
to unsettle consumption habits formed around a twentieth-century grid.

Unlocking demand-side innovations and empowering new business models
may be challenging in Germany and the United States for sociocultural rea-
sons particular to each country. Germans have been reluctant to adopt smart
meters, which they perceive could threaten their privacy. Both Germany and
the United States should be motivated to pursue further cost-effective energy
efficiency. That is because the average German household benefits from much
lower per capita energy consumption but is faced with high electricity prices,
while the average U.S. household enjoys lower electricity prices and is begin-
ning to embrace smart meters en masse but consumes far more than the
Germans. For Americans, the challenge is one of embracing both technological
innovation and a gradual evolution of norms related to building size, transport
patterns, and urban planning.

The importance of paradigm awareness cannot be stressed enough when
considering large-scale transformations in energy use. Modeling can provide
insights as to the effectiveness of changes along some parameters, but where
commitments—such as the imperative to decarbonize the economy—seem
unattainable, policymakers must examine whether ideas of feasibility and pru-
dence are constrained by a traditional, centralized, fossil-fuel-based status quo
that can itself be transformed through rewriting market rules and reshaping

social norms.

Provide Signals to Long-Term Investment

The nature of energy investments is quickly changing. Uncertainty about future
oil prices and the dynamic regulatory realm has led to at least a temporary
rethinking and withdrawal from large projects, such as Shell’s Arctic explora-
tion and oil sands projects, as well as to the growth of a movement by insti-
tutional investors to divest or become more active shareholders. As the shale
revolution makes natural gas cheaper and coal faces more stringent regulation,

new power generation capacity is likely to favor natural gas

use. These changes in the contemporary investment envi-

ronment offer levers for pursuing decarbonization by 2100, ~ As the shale revolution makes natural gas
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but how can policymakers best make use of the two capital cheaper and coal faces more stringent

cycles remaining in this century to achieve the G7’s goal>  regulation, new power generation capacity

The above-described difficulties of integrating renew- s likely to favor natural gas use.

ables into extant electricity markets have engendered
ambivalence about fossil fuels’ role in the future of power
sector infrastructure. Should fossil fuel capacity be maintained to ensure secu-
rity of supply? Should power sector regulations harness technology-neutral

market forces to guide investment decisions, or should regulations directly
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mandate the phaseout of incumbent technologies? While the natural gas boom
has helped force coal out of the market, a decisive phasedown of coal plants is
an integral aspect of decarbonization—managing the decline of incumbents is
as important as fostering the rise of new energy technologies in such a heavily
politicized sector.

The Obama administration’s approach, articulated in the 2013 Carbon
Pollution Standards and 2015 Clean Power Plan, has been to specifically regu-
late coal-fired power plants, while also offering states flexibility in reaching
Environmental Protection Agency—specified emissions targets. Picking win-
ners is often an inefficient mode of policymaking, but shedding coal plants is
necessary if the G7’s climate targets are to be reached. In the long term, discus-
sion will also be necessary about how to avoid lock-in to natural gas infrastruc-
ture that will be useful for near-term emissions reductions but problematic for
full decarbonization.

The G7’s decarbonization goal presents problems for investment decisions:
How should agents account for the net present value of a potentially revolution-
ary technology when it may only appear in eighty years’ time? This question of
accurate discounting will be important to keep in mind as policymakers allo-
cate funding for basic research and development in the coming years, and as
investors with heterogeneous risk tolerances and investment horizons appraise
the commercial viability of whatever such research and development yields.

The need to bring the global investment architecture in line with a twenty-
first-century understanding of sustainability and climate risk is not circum-
scribed to a single class of investors or a single sector. Industry, the second-largest
source of global greenhouse gas emissions, continues to use twentieth-century
chemical processes and technology. Innovation in fundamental but overlooked
sectors—chemicals and steel production, for example—may take the form not
of incremental improvements but rather of watershed transformations if invest-
ment is properly guided by principled management and stable, long-term policy.

The outsized role of the financial sector in the transition to a sustainable,
decarbonized world economy is also often overlooked. The G7 includes many
of the nerve centers of global finance, from London to New York to Tokyo.
It would be tempting to assume that, in today’s globalized world, attitudes
toward environmental risk and the silent revolution of green finance would
be largely the same across geographies, but in fact there exist highly divergent
levels of cultural acceptance, often in line with the scale of institutional inno-
vations under way and the level at which they are taking place.”” For example,
Mark Carney’s aforementioned speech on climate change and associated sys-
temic economic financial risk was not the result of idle musing but instead
a strategic waypoint in a broader investigation of climate risk and the pros-
pect of “stranded assets” in the fossil-fuel-based economy that he initiated in
2014.% Similarly, the buy-in of financial governance institutions in other G7
countries has been slow to develop, even as the issue is rising on the agenda

of the Financial Stability Board, an international body monitoring the global



financial system, and a variety of powerful institutional investors with tril-
lions of dollars in assets under management. True leadership by the G7 on the
design of a sustainable financial system cannot take place without the earnest
participation of more conventional fiscal policy thought leaders in countries
such as Germany, Japan, and the United States. Until central banks and finan-
cial regulatory authorities are ready to take the quantification and manage-
ment of climate risk seriously, there will be little reason for private financial
sector actors to follow suit, save for those motivated by a certain far-sightedness
or an explicit environmental and social governance mandate.

The G7’s decarbonization goal makes a symbolic gesture that climate-
related issues are not tangential to the work of ensuring growth and prosperity;
they are at its very core. This political symbolism must be followed up with
policy and regulatory innovation, from standardized climate risk disclosure
methodologies to stress-testing norms and other mechanisms for mainstream-
ing climate change into the function of the global financial system. Given the
G7’s sizable, though waning, grip on global finance, it enjoys the first oppor-
tunity to own this challenge and shape it in line with shared principles. Should
it fail to do so, there are plenty of emerging powers—from Brazil to China to
the G20 writ large—that are ready to try their hand at rules for a sustainable

twenty-first century financial system themselves.

Tackle Transport and Petroleum Comprehensively

The Volkswagen emissions scandal that came to light in September 2015
highlights not only the scope of cheating among regulated entities but also
the shortcomings of current environmental regulatory frameworks, including
those for lowering the GHG emissions of the transport sector.*’ There are a
few straightforward steps in all G7 countries that can be taken to improve and
expand policy.

Even the world’s automotive fleet, one of the single-largest sources of GHG
emissions, long ago slipped away from the grip of the seven industrialized
economies. While the G7 accounted for more than 90 percent of global auto
production in the early 1960s and as much as 70 percent
in the year 2000, this had decreased to around 40 percent

David Livingston

by 2009 and has not increased since then.*? Nevertheless, G7 policymakers should focus on better
even as manufacturing has moved away from the G7, the enforcement of pollution regulations
world’s axis of automotive power—in terms of where lead-  (in particular, carbon dioxide and fuel
ing manufacturers are headquartered—still rests with  efficiency standards) worldwide.

Germany, Japan, and the United States.

This creates leverage to change outcomes globally, not
just in the developed-country bloc. To begin with, G7 policymakers should
focus on better enforcement of pollution regulations (in particular, carbon
dioxide and fuel efficiency standards) worldwide. This would include extending

“real driving emissions” testing to end-use vehicles, rather than just pre-sales
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models, the full provision of recall and fine authority to regulators, and full
testing of the durability of pollution control devices in addition to their effi-
cacy. The convergence on a common, science-based regulatory design frame-
work (such that regulations reflect the best understanding of air pollutants and
automotive engineering) and common testing standards among G7 countries
before agreeing to a system of mutual recognition of certifications is essential.
This would greatly diminish the scope for manufacturers to shop for certifica-
tions in less stringent or well-enforced jurisdictions and then use that certifica-
tion for entry into other markets.

Finally, and of perhaps greatest systemic importance, is working toward a
comprehensive understanding of how the G7 plans to manage the overall and
evolving emissions of the petroleum sector over the coming century. Oil is the
largest fuel in the global energy mix, and the International Energy Agency
forecasts that it will remain so even amid significant climate action in the years
ahead.” While conventional wisdom holds that the only meaningful climate
policy for oil is to phase it out entirely, this will be a difficult and long-term
endeavor, and, in the meantime, unconventional oil resources have contributed
to a widening spread in the carbon intensity of different global oils. These oils
range from conventional light oils produced using traditional methods to tight
oils that are hydraulically fractured, as well as heavier oils such as the oil sands
of Canada and Venezuela. Each oil (and oil-to-fuel pathway) has a unique car-
bon footprint, with heavier oils and more energy-intensive processing likely to
lead to higher emissions. The Carnegie Endowment for International Peace’s
Oil-Climate Index has indicated that a difference of 80 percent exists between
the most carbon-intensive and least carbon-intensive crude oil pathways among
the 30 oils that were included in the first phase of the index.*

At a time when the regulatory burden on biofuels and the vehicles using
liquid fuels is increasing, surprisingly little scrutiny is paid to the dominant oil-
derived fuels themselves. While far greater open-source and consistent oil data
is needed, there are indications that oil sector inventories are not accounting
for total emissions throughout the oil supply chain, from extraction to refin-
ing to combustion of all oil co-products. Furthermore, emissions controls are
available to reduce greenhouse gases in the petroleum sector, and in some cases
these can be made cost effective or provide a net economic benefit with only a
modicum of regulatory intervention needed to provide marginal incentives.”

The G7 could help spur the modernization of the oil sector through new
standards for transparency, data reporting, and carbon intensity reductions.
This could take the shape of improvement and expansion of flawed but well-
intentioned emissions-intensity standards in the EU and California, or could
involve an intelligently designed carbon tax or other such mechanism.*® At a
bare minimum, the G7 is in a good position to drive a conversation on greater
transparency in the too-opaque oil market given that the bloc includes con-

sumers as well as major producers in Canada and the United States.



A platform already exists for this through the Joint Organizations Data
Initiative (JODI) collaboration between eight different international organiza-
tions. JODI has been driven by the G20 thus far, but this has understandably
resulted in a least common denominator of ambition as to the data cover-
age, particularly given that the membership of the G20 includes states such
as Saudi Arabia, for whom the linkage of petroleum production with climate
change is a sensitive one. No GHG emissions data is currently collected by
JODI. The G7 could begin to voice political support and outline a pathway
for JODI’s mandate to eventually expand to climate-relevant data. This would
start a new conversation at the international level, and possibly pressure the
G20 to assume a similar position at future summits, particularly as the salience
of climate change in G20 discussions grows more generally or as membership
in the G20 evolves to favor greater climate ambition in the group.

Conclusion

It would be premature to endorse the G7 decarbonization announcement as
a turning point or deus ex machina to guide increased ambitions in the after-
math of the Paris climate conference. Yet it would similarly be a mistake to
dismiss it as an unsubstantial gesture that will lead to little. It is fully pos-
sible that new initiatives and additional commitments will sprout under its
shade and, with follow-through, lead to a meaningful change in trajectory. Its
ultimate test, after all, will be how the announcement stimulates longer-term
policy action in seven wealthy but heterogeneous economies, all driving toward
a common point of convergence at the end of this century. In any case, the G7
has helped to place in sharp contrast the gap between the action required to
avoid catastrophic levels of climate change on the one hand, and the fitness for
purpose of most political, economic, and technocratic institutions that need to
address the climate challenge on the other.

In a world replete with responses to short-term crises and exigencies, the
G7 goal provides a long-term vision that is increasingly rare in the multilateral
sphere. The alternative to G7 leadership, even if only a starting point, is not
another structured system but a so-called G-Zero world of complexity, uncer-
tainty, and ambiguity. Few other institutions are ready or willing to take on
the G7’s leading role. The G20—though one day a possible forum for durable
action on climate change—remains very much in a period of gestation and is
still searching for equilibrium among its highly dissimilar member countries.
The UN climate process, having endured the weaknesses of the Kyoto Protocol
as a system of governance, is now likely to maintain a bottom-up approach for
the foreseeable future.

In the interim, it is the G7 that must carry forward the mandate of, bit by
bit, wrestling the climate change tragedy of horizons toward a more construc-
tive and less catastrophic denouement. Japan’s hosting of the 2016 summit
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presents a prime opportunity to not only endorse the outcome of the year
before but to commit real resources and political capital toward improving it
with substantive, institutionalized mechanisms for progress in the years ahead.
This may demand new functions and experiments from bodies such as the G7
that are unfamiliar with challenges as interspatial and intertemporal as climate
change, but, to paraphrase Albert Einstein, the world’s global governance insti-
tutions cannot use the same thinking that got us into the problem in order to

get us out of it.



Notes

10

11

See “The G7 and Decarbonization: Long-Term Thinking and the Road Ahead,”
Carnegie Endowment for International Peace, September 30, 2015, http://
carnegieendowment.org/2015/09/30/g7-and-decarbonization-long-term-thinking-
and-road-ahead/ihht.

The European Union has served as a non-enumerated member since 1981.

White House Office of the Press Secretary, “G-7 Leaders’ Declaration,” press release,
June 8, 2015, https://www.whitehouse.gov/the-press-office/2015/06/08/g-7-leaders-
declaration.

See Mark Carney, “Breaking the Tragedy of the Horizon - Climate Change and
Financial Stability,” speech, Lloyd’s of London, September 29, 2015, YouTube video,
heep://www.bankofengland.co.uk/publications/Pages/speeches/2015/844.aspx.
Narayana Kocherlakota, “Clarifying the Objectives of Monetary Policy,” speech,
Laurentian Chamber of Commerce, Virginia, MN, November 5, 2014, transcript,
https://www.minneapolisfed.org/news-and-events/presidents-speeches/clarifying-
the-objectives-of-monetary-policy; Lael Brainard, “The Federal Reserve’s Financial
Stability Agenda,” speech, Hutchins Center on Fiscal and Monetary Policy, Brookings
Institution, Washington, DC, December 3, 2014, transcript, http://www
.federalreserve.gov/newsevents/speech/brainard20141203a.htm.

Robert J. Lempert, Steven W. Popper, Susan A. Resetar, and Stuart L. Hare, Capital
Cycles and the Timing of Climate Change Policy (Arlington, VA: Pew Center on Global
Climate Change, October 2002), http://www.c2es.org/docUploads/capital_cycles.pdf.
David Archer et al., “Atmospheric Lifetime of Fossil Fuel Carbon Dioxide,” Annual
Review of Earth and Planetary Sciences 37 (2009): 117-34. doi:10.1146/annurev
.earth.031208.100206.

White House, “G-7 Leaders” Declaration.”

“Population: total,” World Bank, http://data.worldbank.org/indicator/SPPOP
.TOTL?page=6; “Report for Selected Country Groups and Subjects” (G7; Gross
domestic product, current prices), World Economic Outlook Database, International
Monetary Fund, http://www.imf.org/external/pubs/ft/weo/2015/01/weodata/
weorept.aspx?pr.x=818&pr.y=18&sy=19808ey=20158&scsm=18&ssd=1&sort=country&
ds=.&br=18&c=119&s=NGDPD&grp=18&a=1; “Report for Selected Country Groups
and Subjects” (World; Gross domestic product, current prices), World Economic
Outlook Database, International Monetary Fund, http://www.imf.org/external/pubs/
ft/weo/2015/01/weodata/weorept.aspx?pr.x=738&pr.y=16&sy=19808&¢ey=20158&scsm
=1&ssd=18&sort=country&ds=.&br=18&c=001&s=NGDPD&grp=18&a=1.

Daniel O’Donnell, “G7 in Figures: Summit of the G7 States in Elmau 2015, Federal
Statistical Office of Germany, May 2015, https://www.destatis.de/EN/Publications/
Specialized/InternationalData/G71InFigures0000155159004.pdf;jsessionid=233AE56
6C8E5BD22E37F2807CEGIF5E2.cael?__blob=publicationFile.

The G20 comprises Argentina, Australia, Brazil, Canada, China, France, Germany,

21



22

The G7 Climate Mandate and the Tragedy of Horizons

12

13

14

15

16

17

18

19

20

21

22

23

India, Indonesia, Italy, Japan, Mexico, Russia, Saudi Arabia, South Africa, South
Korea, Turkey, the United Kingdom, and the United States plus the European Union.
“Fact Sheet: Why the G20 is Important,” Department of the Prime Minister and
Cabinet, Australian Government, http://www.g20australia.org/sites/default/files/
g20_resources/library/Fact%20sheet-Why%20the%20G20%20is%20important.pdf.
CAIT Climate Data Explorer (data set: Total GHG Emissions Excluding Land-Use
Change and Forestry), World Resources Institute, last modified June 2015, heep://
cait.wri.org/historical/ Country%20GHG%20Emissions?indicator[]=Total %20
GHG%20Emissions%20Excluding%20Land-Use%20Change%20and %20
Forestry&indicator[]=Total %20 GHG%20Emissions%20Including%20Land-
Use%20Change%20and%20Forestry&year[]=1997 &year[]=2005&year[]=20128&¢co
untry[]=G7&sortldx=NaN&sortDir=desc&chart Type=geo.

CAIT Climate Data Explorer (data set: Total GHG Emissions Excluding Land-Use
Change and Forestry - 2012), World Resources Institute, last modified June 2015,
htep://cait.wri.org/historical/Country%20GHG%20Emissions?indicator[]=Total %20
GHG%20Emissions%20Excluding%20Land-Use%20Change%20and %20
Forestry&indicator[]=Total%20GHG%20Emissions%20Including%20Land-
Use%20Change%20and%20Forestry8year[]=2012&country[]=G7&country[]=
China&sortldx=08&sortDir=desc&chartType=geo.

Chris Mooney, “How Indonesia’s Gigantic Fires Are Making Global Warming
Worse,” Washington Post, October 15, 2015, https://www.washingtonpost.com/news/
energy-environment/wp/2015/10/15/how-indonesias-staggering-fires-are-making-
global-warming-worse/; Umwelt Bundesamt, “UBA’s 2014 Emissions Data Indicates
Trend Reversal in Climate Protection,” press release, March 31, 2015, http://www
.umweltbundesamt.de/en/press/pressinformation/ubas-2014-emissions-data-
indicates-trend-reversal.

“Updates,” Global Fire Emissions Database, last modified November 16, 2015,
hetp://www.globalfiredata.org/updates.heml.

David Livingston, “Germany, the United States, and Climate Leadership in a New
Age of Oil,” Carnegie Endowment for International Peace, November 3, 2015,
http://carnegieendowment.org/2015/11/03/germany-united-states-and-climate-
leadership-in-new-age-of-oil/ikti.

European Commission, “Pollution Standards for the Engines of Non-Road Mobile
Machinery,” press release, last updated October 22, 2015, http://europa.eu/rapid/
press-release_ PRES-96-188_en.htm?locale=en.

Axel Bojanowski, “Uno-Gipfel in Paris: Wie die Deutschen das Klimawunder
verhandeln,” Spiegel, August 12, 2015, htep://www.spiegel.de/wissenschaft/
natur/klimakonferenz-in-paris-wie-die-deutschen-das-klimawunder-
verhandeln-a-1066674.html.

David G. Victor and Charles E Kennel, “Climate Policy: Ditch the 2 C Warming
Goal,” Nature 514 (October 1, 2014): 30-31, htep://www.nature.com/news/climate-
policy-ditch-the-2-c-warming-goal-1.16018.

See United Nations, “Adoption of the Paris Agreement,” December 12, 2015, https://
unfecc.int/resource/docs/2015/cop21/eng/109r01.pdf.

“Facts4COP21: Paris Agreement includes ambitious long-term goal,” Australian-
German Climate and Energy College, University of Melbourne, last updated
December 15, 2015, http://www.climate-energy-college.net/facts4cop2 1-paris-
agreement-includes-ambitious-long-term-goal.

Miguel Arias Cafiete, “Live EC Press Conference,” European Commission video,
21:49, recorded on December 14, 2015, http://ec.europa.eu/avservices/video/player
.cfm?ref=I1114167.

Eric Holthaus, “World’s Richest Countries Decide to Take It Slow on Climate
Change,” Slate, June 8, 2015, http://www.slate.com/blogs/the_slatest/2015/06/08/
g7_summit_climate_change_world_should_phase_out_fossil_fuels_by_2100.html.



24

25

26

27

28

29

30

31

32

David Livingston

Kiri Hanks and Julie-Ann Richards, “Let Them Eat Coal” (Oxfam Briefing Paper 204,
Oxfam International, June 6 2015), http://oxfamilibrary.openrepository.com/oxfam/
bitstream/10546/556110/1/bp204-let-them-eat-coal-climate-G7-060615-en. pdf.

Pilita Clark, “Calpers and Clastrs Urge G7 to Back Emissions Goal,” Financial
Times, May 26, 2015, https://next.ft.com/content/48ce29a6-02¢9-11e5-8333-
00144feabdc0.

Institutional Investors Group on Climate Change, “2014 Global Investor Statement
on Climate Change,” press release, 2014, http://www.iigcc.org/files/publication-
files/2014_GLOBAL_INVESTOR_STATEMENT_ON_CLIMATE_CHANGE
.pdf; see “Home,” We Mean Business Coalition, last modified December 2015,
htep://www.wemeanbusinesscoalition.org/; Angelina Rascouet and Maher
Chmaytelli, “Big Oil Companies Back Agreement to Prevent Climate Change,”
Bloomberg Business, October 16, 2015, http://www.bloomberg.com/news/
articles/2015-10-16/big-oil-companies-declare-support-for-global-climate-agreement.
Sara Stefanini and Ryan Heath, “G7 to Limit Global Warming to Below 2 Degrees,”
Politico, June 8, 2015, http://www.politico.eu/article/g7-agrees-to-limit-global-
warming-to-2-degrees/.

See “Berlin Energy Transition Dialogue — towards a global Energiewende,” http://
www.energiewende2015.com/.

Soren Amelang, “Energy Transition Shapes Foreign Policy in Germany and Beyond,”
Clean Energy Wire, July 8, 2015, https://www.cleanenergywire.org/dossiers/
energiewende-and-its-implications-international-security.

U.S. Treasury Department, “Leaders’ Statement: Pittsburgh Summit, September
24-25,2009,” communique, https://www.treasury.gov/resource-center/international/
g7-g20/Documents/pittsburgh_summit_leaders_statement_250909.pdf.

“Reports to G20 by International Organisations on Fossil-Fuel Subsidies,”
Organization for Economic Cooperation and Development, http://www.oecd.org/
site/tadffss/reports-to-g20-fossil-fuel-subsidies.htm.

Historical emissions data come from each party’s United Nations Framework
Convention on Climate Change “GHG emission profiles for Annex I Parties

and major groups” (http://unfecc.int/ghg_data/ghg data_unfccc/ghg profiles/
items/4625.php) spreadsheet, figure 1 (“GHG emissions without LULUCF”).
Emissions goals, unless otherwise specified, were calculated by the authors with this
data in conjunction with reported emissions targets on the World Resource Institute’s
CAIT INDC (cait.wri.org/indc/) and pre-2020 pledges (http://cait.wri.org/pledges/).
Data for France include its goals for emissions reductions from 2005 levels of 40
percent by 2030 and 75 percent by 2050, as specified in its 2015 Energy Transition
Law (http://www.lse.ac.uk/GranthamInstitute/law/law-n-2015-992-on-energy-
transition-for-green-growth-energy-transition-law/). Data for Germany include its
goals for emissions reductions from 1990 levels of 40 percent by 2020, 55 percent

by 2030, 70 percent by 2040, and a minimum of 80 percent by 2050 as specified

in the federal government’s 2010 Energy Concept for an Environmentally Sound,
Reliable and Affordable Energy Supply (http://www.lse.ac.uk/GranthamInstitute/
law/energy-concept-for-an-environmentally-sound-reliable-and-affordable-energy-
supply/). Data for Italy include its goal for emissions reductions from 1990 levels of
21 percent by 2020, implied by its National Energy Strategy (http://www.lse.ac.uk/
GranthamInstitute/wp-content/uploads/2015/05/Italy_JD_READY.pdf), as well as
an assumption that Italy will contribute to the EU’s commitment to reduce emissions
by 40 percent from 1990 levels by 2030, though it has not determined any individual
emissions targets or goals between 2020 and 2100. Data for Japan’s 2030 emissions
target are included as specified in its INDC submission (1.042 billion tons of carbon
dioxide equivalent) for ease of calculation, since its percentage-reduction emissions
target is set in terms of fiscal years (http://cait.wri.org/indc/#/profile/Japan). Data

for the United Kingdom include its goals for reducing emissions from 1990 levels by

23



24

The G7 Climate Mandate and the Tragedy of Horizons

33
34

35

36

37

38

39

40

41

42

43

44

45

46

35 percent by 2020, 50 percent by 2025, and 80 percent by 2050 as specified in the
carbon budgets created in accordance with the 2008 Climate Change Act (hteps://
www.theccc.org.uk/tackling-climate-change/reducing-carbon-emissions/carbon-
budgets-and-targets/).

White House, “G-7 Leaders’ Declaration.”

Michael Levi, “What Matters (And What Doesn’t) in the G7 Climate Declaration,”
Energy, Security, and Climate (blog), Council on Foreign Relations, June 10, 2015,
heep://blogs.cfr.org/levi/2015/06/10/what-matters-and-what-doesnt-in-the-g7-
climate-declaration/.

“Electric Generator Dispatch Depends on System Demand and the Relative Cost of
Operation,” U.S. Energy Information Administration, August 17, 2012, htep://www
.eia.gov/todayinenergy/detail.cfm?id=7590.

Leia Guccione and Peter Bronski, “Will the Electricity Grid Become Optional?” RMI
Outler (blog), Rocky Mountain Institute, February 25, 2014, htep://blog.rmi.org/
blog_2014_02_25_will_the_electricity_grid_become_optional.

Mark Z. Jacobson et al., “100% Clean and Renewable Wind, Water, and Sunlight
(WWS) All-Sector Energy Roadmaps for the 50 United States,” Energy and
Environmental Science 8 (2015): 2093—117, http://web.stanford.edu/group/efmh/
jacobson/Articles/I/USStatesWWS.pdf.

“Pathways Toward a 100% Renewable Electricity System,” German Advisory
Council on the Environment, August, 2011, http://www.umweltrat.de/SharedDocs/
Downloads/EN/02_Special_Reports/2011_08_Pathways_renewables_Summary_for_
policy_makers.pdf?__blob=publicationFile.

United Nations Environment Programme, 7he Financial System We Need: Aligning the
Financial System with Sustainable Development (Geneva: International Environment
House, October 2015), http://apps.unep.org/publications/index.php?option=com_
pub&task=download&file=011830_en.

Mark Carney to Joan Walley, October 30, 2014, UK Parliament, http://www
.parliament.uk/documents/commons-committees/environmental-audit/Letter-from-
Mark-Carney-on-Stranded-Assets.pdf.

David Livingston, “The Volkswagen Scandal Confront Auto Regulation’s ‘Inherent
Vice,” National Interest, October 28, 2015, http://www.nationalinterest.org/feature/
the-volkswagen-scandal-confronts-auto-regulations-inherent-141832page=show.
Bureau of Transportation Statistics, United States Department of Transportation,
“Table 1-23: World Motor Vehicle Production, Selected Countries (Thousands

of vehicles),” http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/publications/
national_transportation_statistics/html/table_01_23.html_mfd.

International Energy Agency, World Energy Outlook Special Report: Energy and Climate
Change (Paris: IEA Publications, June 2015), https://www.iea.org/publications/
freepublications/publication/WEO2015SpecialReportonEnergyandClimateChange
.pdf.

See “Oil-Climate Index,” Carnegie Endowment for International Peace, http://oci
.carnegieendowment.org/.

Deborah Gordon et al., Know Your Oil (Washington: Carnegie Endowment for
International Peace, March 11, 2015), 40-41, http://carnegicendowment.org/files/
know_your_oil.pdf.

David Livingston, “Emission Intensity Standards and the Push for Cleaner

Fuels,” Carnegie Endowment for International Peace, December 8, 2014, htep://
carnegieendowment.org/2014/12/08/emission-intensity-standards-and-push-for-
cleaner-fuels/iOel.






Carnegie Endowment for
International Peace

The Carnegie Endowment for International Peace is a unique global
network of policy research centers in Russia, China, Europe, the Middle
East, and the United States. Our mission, dating back more than a cen-
tury, is to advance the cause of peace through analysis and development
of fresh policy ideas and direct engagement and collaboration with deci-
sionmakers in government, business, and civil society. Working together,
our centers bring the inestimable benefit of multiple national viewpoints to

bilateral, regional, and global issues.

The Carnegie Energy and Climate Program engages global experts
working in energy technology, environmental science, and political econ-
omy to develop practical solutions for policymakers around the world.
The program aims to provide the leadership and the policy framework
necessary for minimizing risks stemming from global climate change

and reducing competition for scarce resources.

26



BEIJING BEIRUT BRUSSELS MOSCOW WASHINGTON

THE

GLOBAL

THINK TANK

ENDOWMENT FOR
INTERNATIONAL PEACE

‘1 CARNEGIE

CarnegieEndowment.org



