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The international community is struggling to find a strategy for 
breaking the enduring gridlock on climate change. In terms 
of international cooperation to adequately address the climate 

crisis, the most urgent and complicated coordination problem is the 
development of an inclusive, concerted framework for promptly 
abating greenhouse gas emissions1. Such a framework must meet 
three criteria: effectiveness, feasibility and fairness.

As negotiations move towards the 2015 deadline to settle a suc-
cessor treaty to the Kyoto Protocol, pressure is building to have an 
agreement that covers all countries, including India and China, 
in commitments for emissions reductions2,3. These countries and 
others in a newly organized negotiating group, the ‘Like Minded 
Developing Countries’, have put equity at the top of the agenda and 
argued that wealthier countries should take on deeper cuts corre-
sponding to their historical responsibility for greenhouse gas accu-
mulation in the atmosphere4–6.

To break this now nearly two-decade-old impasse, it is almost 
certainly necessary to reduce considerably the number of actors 
required to move simultaneously, and it is most logical to form a 
group consisting only of the world’s largest emitters, rich and poor. 
A new approach is needed to share the burden and the benefits of 
steep emissions reductions, engaging the main developing coun-
tries without imposing a disproportionate burden on any particu-
lar country. For this to be politically feasible, China and the United 
States must be onboard, and agreed principles of equity must be 
at its root7. With leadership from the ‘G2’, other emitters are likely 
to follow5,8,9.

As the relevant literature on regime building10,11 shows, includ-
ing on climate change12,13, the structural power exerted by China 
and the United States within a deal such as the one proposed by 
this Perspective, and their high level of social capital embedded in 
interstate networks, could induce laggards to join collective action 
for international emissions reductions. That is, when China and 
the United States join the 28 countries of the European Union, 
the 48 Least Developed Countries (LDC), the 44 members of the 
Association of Small Island States (AOSIS) and other groups mov-
ing towards ambitious binding commitments to reduce their emis-
sions, emerging global norms and fear of isolation may bring along 
some key remaining resisting countries. Given the failure of other 
approaches, such an effort is certainly worth the attempt.
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To overcome the current impasse in global climate negotiations we propose a compromise for sharing the remaining carbon 
budget, based on four elements. First, limiting initial action to the Major Economies Forum members would streamline negotiations 
greatly. Second, using consumption-based carbon accounting would overcome important fairness concerns of key developing 
countries. Similarly, applying equity principles of responsibility and capability to apportion the burden of emissions reductions 
within the group can address concerns of both the global north and south. And fourth, promptly bringing this compromise back 
to the United Nations negotiations for wider adoption will be critical. Based on an indicative carbon budget of 420 gigatonnes 
carbon dioxide over the period 2012–2050, our analysis shows that ambitious but feasible emissions reductions will be needed, 
with sharp differences by world economic groups. The compromise offers effectiveness, feasibility and fairness.

The compromise
We stress two points at the start. First, the climate crisis requires 
the most effective possible emissions abatement effort in order to 
stabilize the concentrations of greenhouse gases in the atmosphere 
at a safe level, as agreed by Article 2  of the 1992 United Nations 
Framework Convention on Climate Change (UNFCCC). Key 
observers have argued that it is in fact morally superior to look for 
a course of action that is likely to be politically feasible rather than a 
perfect one without chance of enactment14,15.

Second, given the strong relationship between cumulative emis-
sions and global warming16,17, the more emissions reductions are 
delayed, the less any climate targets become achievable: therefore 
the faster collective action is agreed, the more effective it will be, and 
the less severe emissions reductions will need to be16.

In brief, to address climate change meaningfully, humanity must 
undertake a complicated and costly collective effort: steeply and 
quickly reducing global emissions. Hence the urgency of a compro-
mise capable of stimulating key players to swiftly overcome their 
inertia in order to break the current gridlock and promote effective 
emissions abatements.

This article develops a compromise to international emissions 
reductions, based on four core elements for sharing the remaining 
carbon budget: (1) limiting initial action to the Major Economies 
Forum (MEF) members, 13 economies responsible for more than 
80% of fossil fuel emissions; (2) using consumption-based carbon 
accounting; (3) applying equity principles of responsibility and 
capability to apportion the burden of emissions reductions; (4) 
bringing this deal back to the UN negotiations for wider adoption.

None of these elements is itself new, but this particular combina-
tion is. The originality of the proposed approach lies in the nature 
of its explicit compromise that, in fact, is intended to nudge parties 
with conflicting objectives to give up part of their narrow short-
term interests for the achievement of climate stabilization. To this 
end, we argue that states — which are the primary unitary actors 
in international regimes — pursue coordinated efforts for reduc-
ing emissions mainly based on interests aimed at material objec-
tives18,19. In particular, we are sympathetic to a neorealist perspective 
in international climate politics9,20. Such a resurgent approach, 
known as neoclassical realism, besides stressing the importance of 
structural power, material factors, and in particular of relative gains, 
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takes account systematically of the multiplicity of constituents and 
levels of international cooperation21, and allows room for moral 
concerns, whose role is pivotal for the political feasibility of our 
proposed compromise.

According to the neorealist perspective adopted, relative gains 
matter in regard to emissions reductions especially for the most pow-
erful countries, China and the United States22,23. Together these two 
represent the ‘great powers’ that currently dominate international 
climate politics9,24. As shown later, in terms of burden of emissions 
reductions, our morally grounded compromise somewhat favours 
China but without exceedingly penalizing the United States. It is 
most demanding only for the European Union, the third key actor; 
but the European Union would seem willing to take on relatively 
greater efforts towards emission reductions in exchange for recuper-
ating a pragmatic and strategic role in global climate policy25.

Thus our compromise includes considerations of the multi-
faceted factors that shape international cooperation on emissions 
reductions, and takes account of the socioeconomic facts that deter-
mine its political feasibility in MEF member countries, consistent 
with the provisions of the neorealist approach. For these reasons, 
we argue, the very nature and articulation of our compromise could 
help to advance collective action to limit emissions.

The four elements of our proposed compromise are 
outlined below.

Element one: the Major Economies Forum
Twenty years of painful negotiations among the 195 parties to the 
UNFCCC show that a deal for abating emissions will probably need 
to be struck initially in a setting with a limited number of actors24,26. 
Consistent with this, with the objective of assisting cooperation 
among major economies on climate change and energy issues, 
the MEF was established in March 2009. Scholars with knowledge 
beyond climate negotiations point out that nearly every important 
international negotiation has required a ‘great powers’ leadership 
group such as this to succeed9,24.

The MEF includes 16 countries and the European Union. 
Four MEF members — France, Germany, Italy and the United 
Kingdom — are excluded from our calculations to avoid double 
counting, since they belong to the European Union. The 13 MEF 

members considered here are all of the largest emitters in the world, 
and their 1990–2010 cumulative consumption-based emissions of 
CO2 from fossil fuel combustion amount to 81.3% of global cumula-
tive emissions (Table 1).

As the United States claims and the European Union seems to 
concede27, the MEF can therefore be the right forum for prompt 
coordinated action on emissions abatements, because its limited size 
avoids the manifest cumbersomeness of the UNFCCC universalism, 
while at the same time it is a group of countries sufficiently broad 
to have global impact and exert global leverage28. Furthermore, in 
relation to emissions reductions the MEF seems also to comply 
with ‘critical mass’ and ‘inclusive representation’, the desiderata of 
Eckersley’s institutional coordination form for moving forward cli-
mate negotiations: that is, ‘inclusive minilateralism’26.

So far, the MEF has not made substantial progress in tackling cli-
mate change. To motivate MEF members, we argue that one possibil-
ity might be to link their climate action to international trade, as has 
been suggested by some influential scholars to enforce global climate 
treaties29,30. One potential route to accomplish that could be the use of 
the carrot of trade benefits, rather than the stick of trade restrictions. 
Well-applied, trade benefits could provide an incentive for MEF 
members to engage in emissions reductions activities31. Such benefits 
can take the form of promotion of trade and investment in environ-
mental products, in climate-friendly technologies and in renewable 
energies, as well as the advancement of a coordinated governance 
of renewables32. In fact, if MEF members joined a mitigation deal 
such as the one proposed here, such trade benefits could be included 
in World Trade Organization (WTO)-compliant climate protection 
chapters of preferential trade agreements (PTAs). The MEF, in fact, 
could serve as a platform for achieving these, necessarily reciprocal, 
PTAs for avoiding international competitiveness concerns31.

Element two: consumption-based carbon accounting
The production-based emissions accounting upon which the Kyoto 
Protocol was built penalizes economies where carbon-intensive 
stages in globalized production chains take place33. Production-
based accounting systems can encourage a shift in consumption of 
carbon-intensive products towards cheaper imported substitutes34 
and incentivize the off-shoring of carbon-intensive production 
stages from the regulated parts of the world economy35. Such carbon 
leakage, known as ‘weak’ or ‘indirect’, has been shown, in fact, to be 
largely the result of the relocation of industry to the global south for 
other reasons, such as cheaper labour costs36,37.

In our view a more effective, feasible and fairer deal for reduc-
ing emissions should instead rely on consumption-based carbon 
accounting. Consumption-based accounting measures emissions 
deriving from the final use of goods and services. It is calculated by 
deducting from a country’s production-based inventories emissions 
embodied in exports, and adding emissions embodied in imports.

Consumption-based inventories make it possible to divide MEF 
members into two categories: carbon exporters and carbon import-
ers (Table 2). The relevant literature35,38,39 shows consistently that 
carbon-exporting economies, when compared with carbon-import-
ing economies, are in a situation of systematic disadvantage in rela-
tion to the benefits deriving from the exploitation of their resources. 
Most importantly, framing emissions in consumption- rather than 
in production-based terms reduces carbon leakage40,41, is generally 
considered fairer40,41, encourages participation in and increase flex-
ibility of agreements7,40,42 and eventually favours the transition to a 
much-needed green economy40.

In relation to the proposed compromise, the main difficulty of 
consumption-based carbon accounting is that given the greater geo-
graphical concentration of fossil fuel resources than energy demand, 
in the current economy all countries along the international fossil 
fuel supply chain gain a benefit, whether they extract fossil fuels, 
use fuels to produce goods and services, or consume them38, and 

Table 1 | MEF members’ cumulative consumption-based  
emissions, 1990–2010. 

MEF 
member

Cumulative emissions 
absolute value  
(Mt CO2)

Percentage  
of global 
emissions (%)

United States 118,034.2 22.1
European Union 101,987.9 19.1
China 79,202.7 14.8
Japan 30,171.3 5.7
Russia 26,683.7 5.0
India 23,885.9 4.5
Canada 10,952.7 2.1
Korea 10,117.0 1.9
Mexico 8,584.4 1.6
Brazil 6,788.2 1.3
Australia 6,258.9 1.2
South Africa 5,805.3 1.1
Indonesia 5,668.1 1.1
Total MEF 434,140.3 81.3
Total world 533,919.0 100

Table 1  has appeared previously in ref. 68. 
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should in principle bear the related responsibility. For the current 
purposes, however, consumption-based accounting can be con-
sidered a ‘shadow indicator’43 for its capacity of providing insights 
on minimization of carbon leakage for the design of more effective 
international emissions reductions policy. Such an accounting basis 
therefore represents a promising system for striking a widely agreed 
compromise for effective and fair collective action against exces-
sive emissions33. It is also worth underlining that as long as trade 
restrictions do not apply (as our compromise envisages), MEF car-
bon-exporting members and more generally the developing world 
could let go of their usual concerns about carbon monitoring and 
accounting, as doing so would be to their benefit. 

Methodologies for the calculations of consumption-based emis-
sions have existed for decades39, and independent studies on their 
application show consistent results44. Annual estimates of consump-
tion-based inventories are now available for almost all the UNFCCC 
countries since 199037,38,45, and could be routinely measurable, 
reportable and verifiable. Their exclusion from the negotiations 
now seems a relic of the earlier time at which these negotiations 
began. Reporting consumption-based emissions will require some 
capacity-building in some nations that do not yet have well-estab-
lished measurement, reporting and verification (MRV) systems. We 
suggest, therefore, setting a transition period where MEF members, 
in order to expand less-developed countries’ technical and institu-
tional capacity for implementing a robust consumption-based MRV 
system, would report in both production- and consumption-based 
figures. After that period, expansion of consumption-based report-
ing could come in phases to groups of countries, by technical capac-
ity and wealth.

Element three: responsibility and capability
Moral concerns have long been considered unavoidable for mov-
ing climate negotiations forward46. Accordingly, in order to improve 
the feasibility of our compromise, the distribution of the burden of 
emissions reductions required by the carbon budget should be cal-
culated on the basis of MEF members’ responsibility and capability, 
the core ethical principles of the UNFCCC which still play a central 
role in the debate on mitigation47–49.

The principle of responsibility for past emissions50–52, the climate 
variant of the much-cited ‘polluter pays’ principle, basically responds 
to the straightforward logic that those who created this mess must 

also assume the cost of cleaning it up53. Scholars upholding the 
principle of responsibility basically claim that ignoring responsi-
bility would be to act in favour of people who lived in the past in 
heavy-emitter industrialized countries, and to discriminate against 
those now, and in the future, living in developing countries54,55. The 
principle of responsibility for past emissions faces conceptual and 
practical difficulties in the context of emissions abatements50–52,56–58. 
Nonetheless, such a principle can succeed if a clear framework for it 
is negotiated57 in a dynamic context47. Decision 1/CP.16 adopted in 
2010 in Cancún acknowledged for the first time historical respon-
sibility as a cornerstone of negotiations under the UNFCCC57. 
Accordingly, the Durban Platform for Enhanced Action, despite the 
lack of direct reference to historical responsibility, opened the way 
for a nuanced understanding of the notion of responsibility based 
on past emissions that goes beyond the mere distinction between 
developed and developing countries47,56. In fact, the compromise 
proposed here ultimately upholds the adoption, in the non-ideal 
world of negotiations on emissions reductions, of a principle of 
responsibility put into practice according to a short-horizon ‘pol-
luter pays’ principle uniformly applicable to all MEF members, as 
explained in what follows.

The principle of capability, known in the scientific literature also 
as the ‘ability to pay’ principle58, is forward-looking and demands 
that the currently most advantaged actors bear the largest quota of 
mitigation costs because of their greater wealth (in terms of welfare 
levels) and capacities (in terms of institutions, technology, infra-
structures, and skills). In the context of our compromise, capability 
is normatively understood as the ability of a state to undergo an 
onerous obligation without suffering a disproportionate welfare sac-
rifice59. In climate policy discussions a country’s current GDP per 
capita is often used as a proxy for its capability.

On theoretical grounds, such a flexible approach based on 
responsibility and capability is for both developed and developing 
countries in the MEF a true compromise in itself 60. First, it addresses 
a requirement of some wealthy developed countries by softening 
the rigid dichotomy of countries with and without binding duty 
on emissions reductions57, by bringing developing, relatively low-
responsibility countries in the MEF — who have long refused any 
involvement of this kind — into the leadership group in tackling 
climate change. To the developing countries in the MEF, some of 
whom have demanded accounting for historical responsibility back 

Table 2 | Carbon-exporting and -importing MEF members. 

MEF 
member

Production-based 
cumulative emissions  
(Mt CO2)

Consumption-based 
cumulative emissions
(Mt CO2)

P – C
(Mt CO2)

P – C
(%)

South Africa (Exp) 8,166.6 5,805.3 2,361.3 28.9
Russia (Exp) 36,150.4 26,683.7 9,466.7 26.2
China (Exp) 93,059.5 79,202.7 13,856.8 14.9
Australia (Exp) 7,090.5 6,258.9 831.6 11.7
Indonesia (Exp) 6,141.5 5,668.1 473.4 7.7
India (Exp) 25,751.1 23,885.9 1,865.2 7.2
Canada (Imp) 10,693.2 10,952.7 -259.4 -2.4
United States (Imp) 114,464.9 118,034.2 -3,569.3 -3.1
Brazil (Imp) 6,492.0 6,788.2 -296.2 -4.6
Mexico (Imp) 8,129.6 8,584.4 -454.8 -5.6
Korea (Imp) 8,755.5 10,117.0 -1,361.5 -15.6
Japan (Imp) 24,907.5 30,171.3 -5,263.8 -21.1
European Union (Imp) 83,545.0 101,987.9 -18,442.9 -22.1

Calculations based on cumulative 1990–2010 production-based (P) and consumption-based (C) emissions accounting, expressed in million tonnes. The final two columns show the difference between these two 
accounting systems (P – C), in absolute and percentage values. Exp: carbon exporter; Imp: carbon importer. Table 2 has appeared previously in ref. 68.
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to 1850, the developed, high-responsibility countries acknowledge, 
against their long-standing non-recognition, cumulative emissions 
since 1990, the baseline for the Kyoto Protocol and the time at 
which climate change became well known57. The year 1990 is also 
the date back to which we have accepted estimates of consumption-
based emissions, a core element of this compromise, and one that 
benefits most developing countries. Thus each side is giving, and 
receiving, concessions.

Element four: back to the UNFCCC
The proposed compromise will have immediate impact by devel-
oping a solution for 81% of the problem of excessive greenhouse 
gas emissions; to address the other 19% and cement its recogni-
tion in the global community it must eventually be brought back 
into the wider group of non-MEF members and formalized under 
the UNFCCC. In this context, non-MEF countries would have no 
initial emission limits, in order to favour the right to sustainable 
development of poorer countries sanctioned by the Convention. For 
wealthier non-MEF members, we expect rapid expansion of com-
mitments, if they fear exclusion from trade in the MEF countries, or 
shaming or isolation under emerging global norms of what consti-
tutes appropriate behaviour.

We suggest that countries with similar national circumstances 
such as climate zone and current export profile be placed into broad 
groups60. The expectations of individual countries should be in line 
with those of others in their group. This idea is similar to a proposal 
for National Schedules put forward by the Australian government 
in the months before the 2009 Copenhagen negotiations. Broadly, 
expectations of emissions reductions for each group of countries 
should be based on responsibility and capability, as put into practice 
by this compromise.

The affluent countries, both MEF and non-MEF, should also 
have a moral and practical duty to extend a green ladder to poorer 
countries outside the MEF for realizing their equitable access to sus-
tainable development, through green technology transfer, sufficient 
and predictable financial assistance, technical and institutional sup-
port, and capacity building. Given potential difficulties of putting 
in place effective MRV systems, particularly in more deprived non-
MEF members, richer countries would have a further obligation to 
provide transition assistance — tools, methodologies, training and 

knowledge — for collecting and calculating consumption-based 
figures. This practice is already established for the UN-REDD pro-
gramme for reducing deforestation with support of the world’s main 
players in remote sensing.

By building a new effective compromise and encouraging wider 
participation in an ambitious and inclusive regime under the 
UNFCCC, the MEF can also improve its political legitimacy61,62 and 
therefore its leadership in a possibly further successful global effort 
for abating emissions.

One way of putting the compromise into practice
Climate science posits that to avoid dangerous anthropogenic inter-
ference with the climate system, emissions should be capped at a 
given threshold within a timeframe17,63. Accordingly, our compro-
mise establishes as a guideline a carbon budget, and then equita-
bly shares the consequent emissions reductions burden among the 
MEF members. Such a budget is absolutely required by the scientific 
imperative of staying below 2 °C by the end of the century. Besides 
being a conceptual breakthrough in addressing emissions reduc-
tions64, the carbon budget has an intrinsic intergenerational ethical 
significance because it is shared among current and future genera-
tions: the atmospheric space is in fact zero-sum across all emitters 
and across time64,65.

Given that the carbon budget is smaller than business-as-usual 
emissions, distributions of its shares imply proportional distribu-
tions of the burden of emissions reductions. Based on the carbon 
budget scenarios put forward by the IPCC Fifth Assessment Report66 
as interpreted according to the levels of risk associated with dif-
ferent global mitigation pathways67, the carbon budget from fossil 
sources over the period 2012–2050 to remain under 2 °C in 2100 
adds up to roughly 420 Gt CO2 (see Supplementary Information).

The proposed compromise calculates, both in production- and 
consumption-based terms, the shares of the 420-Gt carbon budget 
distributed to MEF members according to their responsibility and 
their capability. Any practical use of the principles of responsibility 
and capability is based on inevitable value judgements, and prone 
to empirical uncertainty. In line with one of the most authoritative 
efforts to date59, our operationalization of responsibility follows a 
short-horizon ‘polluter pays principle’, based on emissions from 
1990  to 2010, and defines capability as mean per capita income. 

Table 3 | Distribution of the 2012–2050 carbon budget of 420 Gt CO2 among MEF members. 

Projected 2012–2050 
emissions at current  
rates (Mt CO2)

Baseline 
shares
(Mt CO2)

Production-based  
R&C-corrected  
shares (Mt CO2)

Consumption-based  
R&C-corrected  
shares (Mt CO2)

Differential
(%)

Differential
(Mt CO2)

Australia (Exp) 14,127 5,900 6,643 6,624 -0.3% -19
Brazil (Imp) 16,340 6,824 8,572 8,522 -0.6% -50
Canada (Imp) 20,448 8,540 9,497 9,442 -0.6% -55
China (Exp) 323,515 135,110 135,975 141,037 3.6% 5,062
European Union (Imp) 145,711 60,853 56,368 52,696 -7.0% -3,672
India (Exp) 81,969 34,233 42,172 42,154 0.0% -18
Indonesia (Exp) 19,870 8,299 10,677 10,634 -0.4% -43
Japan (Imp) 45,761 19,111 20,980 20,569 -2.0% -411
Korea (Imp) 21,753 9,085 10,568 10,477 -0.9% -91
Mexico (Imp) 17,658 7,374 9,091 9,034 -0.6% -57
Russia (Exp) 63,739 26,620 29,962 30,579 2.0% 617
South Africa (Exp) 19,963 8,337 10,457 10,463 0.1% 7
United States (Imp) 214,819 89,715 69,040 67,769 -1.9% -1,271

Projected 2012–2050 production-based emissions, emissions shares of the carbon budget (baseline/non-corrected, and corrected by production- and consumption-based responsibility and capability) and 
production-based versus consumption-based differentials in emissions shares of the carbon budget. Exp: carbon exporter; Imp: carbon importer. See Table 2 for carbon exporting and carbon importing MEF 
members. Table 3 has appeared previously in ref. 68.

PERSPECTIVE NATURE CLIMATE CHANGE DOI: 10.1038/NCLIMATE2259

©
 
2014

 
Macmillan

 
Publishers

 
Limited.

 
All

 
Rights

 
Reserved. ©

 
2014

 
Macmillan

 
Publishers

 
Limited.

 
All

 
Rights

 
Reserved.

http://www.nature.com/doifinder/10.1038/nclimate


NATURE CLIMATE CHANGE | VOL 4 | JULY 2014 | www.nature.com/natureclimatechange 547

Specifically, we measured responsibility as 1990–2010 cumulative 
emissions, and capability as 2010 per capita GDP, US$ purchasing 
power parity (PPP; see Supplementary Information).

Importantly, our proposed compromise leaves to the sovereignty 
of each MEF member the decisions on how emissions reductions 
will be apportioned within their borders, by whatever trajectory 
they choose. Transparent MRV systems to ensure that countries are 
meeting their reductions objectives will have to be settled.

Emissions reductions required
Indicative shares of the 2012–2050 carbon budget calculated under 
the compromise both in production- and consumption-based 
terms for MEF members are reported in Table 3.

Consumption-based inventories show that the main net car-
bon importers would be somewhat penalized. In particular, the 
European Union would have over the period 2012–2050  a 7.0% 
larger emissions abatements burden (that is, 3.7  Gt CO2) than if 
the current production-based accounting is used. More modest 
shifts occur for the United States, which would have 1.9% larger 
emissions reduction required under consumption-based account-
ing, equal to 1.3  Gt CO2, and Japan, which would have a 2.0% 
(0.4  Gt CO2) larger reduction. Conversely, the leading net car-
bon exporters (China and Russia) would have respectively 3.6% 
(5.0 Gt CO2) and 2.0% (0.6 Gt CO2) smaller emissions reductions 
required, when calculated in consumption rather than in produc-
tion terms. For the remaining MEF members the differences in 
emissions reductions are not significant (<1%). 

Consistent with the perspective of neorealism in interna-
tional climate politics9,20 delineated above, the outcomes of our 
compromise can therefore further climate negotiations for three 
solid empirical reasons largely related to MEF members’ relative 
gains. First, it should be more acceptable to China, who owing 
to consumption-based accounting would have substantial head-
room and ultimately somewhat less stringent abatement targets 
between now and 2050. Second, the United States, the other top 
emitter, would not be excessively penalized by consumption-based 
accounting. Third, our calculations show that consumption-based 
accounting does not disproportionally penalize anyone. The main 
difference involves the European Union, whose relatively success-
ful recent decarbonization seems largely due to the off-shoring of 
carbon intensive production38,39 and which, as pointed out, seems 
more likely to undertake structural emission reductions initia-
tives to maintain its leadership in global climate policy25. It should 
be noted that these outcomes are also consistent with the funda-
mental requirement put forward by Steininger et  al.41 for mor-
ally justifying a switch from production- to consumption-based 
carbon emissions accounting. In their view a morally justified 
switch should shift the onus of emissions abatements from those 
who bear more burden than fairness demands (in our case the 
less-developed MEF members and in particular China) to those 
who bear less burden than fairness demands (here the richer MEF 
members and in particular the European Union).

In Fig.  1 we juxtapose  MEF members’ projected 2012–2050 
emissions at current rates, baseline/non-corrected 2012–2050 
shares of the carbon budget, and those corrected by production- 
and consumption-based responsibility and capability, as calcu-
lated in Table 3. 

Emissions reductions required of the MEF by our compromise 
are admittedly ambitious, especially for the European Union, 
the United States and China, even if their economies can still be 
greened. Given the necessity of intensive emission trading under 
nearly any carbon budget scenarios, the most penalized econo-
mies would nonetheless also have the possibility of achieving 
their stringent targets through emissions abatements conducted 
in other countries inside or outside the MEF, as is argued under 
many alternative ethical frameworks59. 

A new way forward
The unsuccessful attempts of the past 20  years to achieve effec-
tive emissions reductions show unequivocally that realpolitik has 
impeded any adequate agreement, a situation which threatens the 
stability of the climate system that supports human civilization. 
Currently, the emissions reduction envisaged by the Copenhagen 
and Cancún systems of ‘pledge and review’ are expected to pro-
duce a temperature increase of 3–5  °C by 2100, well above any 
levels considered safe. A compromise among main emitters that 
complements the UN process rather than replacing it is urgently 
needed: our proposal is ambitious in terms of emissions reduc-
tions, but it is politically feasible, effective and fair. Each MEF 
member would gain and lose something in our proposed frame-
work. They all would have to relax some of their hardline posi-
tions, otherwise a meaningful outcome will not be achievable. By 
so doing, all countries will gain a liveable future, the core principle 
of national and human security.

Other details of a grand compromise will have to be defined 
by MEF members and then agreed and shared among UNFCCC 
parties. The compromise that we envisage requires key research 
and technical support, whose costs, however, would be genuinely 
minuscule compared with overall spending needed to address the 
climate crisis. With the 2015 deadline to forge an agreement under 
the Durban Platform drawing near, consideration of our proposed 
compromise can constructively lead the way.
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Figure 1 | MEF members’ emission reductions. Projected 2012–2050 
production-based emissions at current (2010) rates, baseline 2012–2050 
emissions shares (non-corrected) and emissions shares corrected by 
production- and consumption-based responsibility and capability (R&C). 
All values expressed in gigatonnes CO2. 
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