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The Blueprint for Survival
Contraction and Convergence

The conclusions that can be drawn from parts I and II of [his book
are that we need to think beyond energy efficiency and renewable
energy and toward concepts of sufficiency, of social and institutional
reform, and of personal changes that incorporate much less energy
and lead to much lower emissions of greenhouse gases. This chapter
describes the only global solution that, in our view, is practicable,

equitable, credible, and can be assured of success.
G lobal, national, and personal solutions are vital because the 80
percent reduction by 2030 target that the authors of this book consider both essential and realistic works only ro limit climate change
sufficiendy if all countries of the world are also engaged in emissions
control and have equivalent reduction targets. As chapter 6 showed,
the United States has hitherto shuffied its feet on the climate problem, although this does not mean that it cannot take the lead in the
future . But, equally vitally, people within the United States must be
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engaged in the projecl-the government cannot do it without its citizens' support. This means devising a national scheme to share out [he

country's allocation of carbon dioxide emissions. Both global and na·

tional approaches are suggested in this and the followin g chapter,
based on political rea lism and principles of equiry and effectiveness.

Clima.te Chance : An EthicQI Is su .

It is now essential thaI climate change is seen as an ethical issue complementing the fundamental one of survival. Imergencrational equiry must be acknowledged (0 be at the hean of policy because, as
carbon dioxide emissions accumulate in the atmosphere for hun-

dreds of years, much harm has already been caused and our current
emiss ions arc accelerating the process. The principle underlying this
approach is the same as the ideal of sustainable developmenr, which
was expressed in the Brunddand Repon of 1987. Our common future, as "developmenr which meets the needs of the present without
compromising the abi lity of future generations to meet their own
needs." Equity is key for practical reasons as well. Without equity,
transparenr in its application, there can be no realistic prospect of
public acceptance or political agr~ment to introduce the measures
needed. As it happens, the richest countries (hat have the greatest capacity to act are the ones that not only have been responsible for historically high levels of emissions but are also currently the most
highly polluting. Thus, t hey are the ones who should and will have
ro make the greatest changes under an equal-rights framework. In
the same way, poor counrries, historically havi ng generated a much
smaller fraction of em issions, must be given commensurate "devel-
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opment space" to provide economic benefits for their people. Luckily, given advances in technology and the prospects for a broader cultural push toward making alternative lifesryle choices, we are
virtually guaranteed that their development paths will not blindly
follow the disastrous trajectories of their wealthy neighbors. Nevertheless, from an ethical standpoint of providing equal shares, it is essential that they be given corresponding opportunities ro those of rich
countries to bring their citizens toward prosperiry.

Wha.t: I. Cont:ra.et:ion and Convergenee?

A global solution requires global agreement. It is widely acknowledged

that the Kyoto Protocol, the first international agreement on greenhouse gas reduction, though intended to lead to a succession of treaties,
will deliver only modest savings in global emissions even if its targets
are met in full. Future treaties will need to involve all countries of the
world. not JUSt the developed countries currently committed to reductions under the protocol. T his means agreeing on a framework for a
global sharing of the finite capaciry of the atmosphere to absorb greenhouse gases without serious damage to {he dimate.
A brilliant. imaginative. and si mple means of reaching such an
agreement on emission reductions has been put forward. Known as

Contraction and Convergence (C&C)' it was first proposed by the
Global Commons Institute (GCI) in the early 1990s. Recognition of
its unique qualities as a framework fo r combating climate change
has grown at an astonishing rate since that date. It is thought by an
increasingly inAuential number of national and international institutions to be the most promising basis for global negotiations.
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DESCRIPTION OF ITS CONCEPT

C&C is founded on the fundamental principles that "safe"

atmos~

pheric concentrations of carbon dioxide must not be exceeded, and
that global governance must be based on justice and fairness. However, this latter requiremenr has not been included for moral reasons
alone; the GCI also claims that it would be essential for getting
agreement from developing countries to take part in global emissions
-reduction. Its phrase "equity is survival" encapsulated the point that
there can be no global security unless climate change is restricted to
a manageable level, and this cannot be achieved without all countries
of the world sharing this common objective.
C&C consists of:
• Conrraction: an international agreement is reached on how
much further the level of carbon dioxide can be allowed to
rise before the changes in the climate it produces become
totally unacceptable. Once this limit has been agreed, it is
possible to work out the rate at which current global emissions must be cut back to ensure that it is not exceeded.
• Convergence: global convergence to equal per capita shares
of the agreed contraction is phased toward the contraction
target by an agreed year.
C&C is a set of principles for reaching agreement. In fact, it simplifies climate negotiations in a remarkable way to just two questions.
First, what is the maximum level of carbon dioxide that can be permitted in the atmosphere? Second, by what date should global per
capita shares converge to that level? Using C&C does not entail a par-
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ricular concentration of carbon dioxide emissions as the safe limit,
nor does it set a timescale for reductions.
Determini ng the safe limit for greenhouse gas concentrations in
the earth's atmosphere depends on the sensitivity of the earth's cli ~
mate to greenhouse gases and the rate at which some of these gases
get sequestered in sinks. As noted earlier. according to the Third Assessment Report of the IPCC, an average rise of global temperatures
by 2"C (3.6°F) over preindustrial levels is an important threshold
beyond which there would be damage to human health, and the
ean:h's ecosystems would be especially dangerous. T his requires keeping long-term concentrations of greenhouse gases within 400--450
ppm in carbon dioxide equivalent.
The GCI argues that C&C offers a realistic "framework" to replace
the "guesswork" involved in the Kyoto Protocol. The targets in the
Kyoto agreement are nOt based on any reliable understanding of the
safe. or at least not-too-dangerous, limits of greenhouse gases in the atmosphere. Rather. the reductions agreed upon were determined by
what was considered to be politically possible at the time of the negotiations between the thirty-seven countries involved. By contrast,
C&C would use the best current scientific knowledge to set maximum
levels of carbon dioxide em issions in the atmosphere, and hence maximum cumulative emissions. While the date of convergence would be
subject to agreement, the principle of equal rights for all would remove
the potentially endless negotiations that would otherwise occur. with
each country making a case that its oontribudon to global reductions
should be modified in light of its special circumstances.
Another cridcal element of the C &C proposal is that countries
have the ability to trade carbon emissions rights. Countries unable to
manage within their agreed upon allocations would, subject to ver i~
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fication and appropriate rules, be able to buy other countries' or re~

gicns' unused ones. The lifetime of the allocations would be restricted
(to. say. five years) to discourage futures speculation and hoarding.
Sales of unused allocations would be likely to generate purchasing

power in vendor cou ntries to fund their development in sustainable.
zero·emission ways. Developed countries, with high carbon dioxide
emissions. would gain a mechanism to mitigate the expensive, pre·
mature retiremenr of their carbon capital Stock. They would also
benefit from the export markets for renewable technologies that this
restructuring would create. At the same time, the application of the

C&C proposal would not only have the virtue of making a major
contribution to shrinking the gap between rich and poor, both
within and between countries, but would strongly encourage the adoption of types of energy with low carbon dioxide emissions.

WHAT WOULD IT LO OK LIK E?

The impact of C&C on the emissions allowances for people from
different countries can be seen in the scenario illustrated below
(figure 8), in which the limit on carbon dioxide in the atmosphere is
set at 450 ppm and convergence is achieved by 2030.
The C&C graph shows how levels of carbon dioxide emissions
related to fossil fuels have evolved over time for six blocks of countries: the U nited States; other DECO countries (which includes
all the EU and other European countries, Australia, New Zealand,
Japan, and Canada); the remaining countries of the former Soviet
Union (FSU); India; C hina; and the rest of the world. Not surprisingly, most of the historic carbon dioxide emissions prior to 2000
are the responsibility of the developed world. After C &C is intro-
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FIGURE 8: Carbon dioxide emissions uncler C&C (shown gross and per capita)

for a maximum of 450 ppm atmospheric concenlration achieved by 2100,
with ~ permi t.s ~ for per capita emissions converging to equality achieved
by 2030 (Source: Global Commons Innitme, 2(06)

duced , for instance in 2000 in this scenario. there is a period of ad~
justment up to 2030, by which date equal emissions rights have been
achieved , The graph assumes that there is no trading between

coun ~

tries; in reality, the pattern of emissions might be rather different
from this, with rich countries emitting more, having paid the poorer
countries for the privilege o f do ing so,
The graph shows how per capita emissions of carbon dioxide
would change under this C&C scenario. The highest-cu-bon-emitting
countries have to make the largest contributions to the overall reduction in emissions, so the change per capita required is greatest for [he
United States, followed by the FSU countries and then t he GEC D
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countries (excluding the United States). Emissions from developing
countries would be permitted to increase until 2030. Thereafter, the
emissions allowances for the developed countries would gradually reduce over time to ensure that the 450 ppm target was not breached.

FUTURE EMISSIONS UNDER
CONTRACTION AND CONVERGENCE

As noted earlier, under C&C, the two key issues requiring agreement

are the ceiling for atmospheric concentrations of carbon dioxide and
the date by which international convergence is achieved. The effects
of different choices on these crucial issues are illustrated below.
What is the level at which carbon dioxide should be stabilized?
Scientists are increasingly of the view that the only way to avoid dangerous impacts is to limit global average temperatures to 2 degrees
Celsius (3.6° F) above pre-industrial levels. There is continued debate
about the earth's climate sensitivity" that is to say" the overall resl?onsiveness of the climate to a doubling in pre-industrial greenhouse gas
concentrations, which would tell us what 2 degrees Celsius translates
into in terms of carbon dioxide concentrations. The prevailing consensus is that we may need to limit carbon dioxide concentrations to
as low as 350 parts per million (ppm) if climate sensitivity is as high
as many think it could be, or, if we're lucky, to 450 ppm. In what
year can the contraction achieve these stabilization concentrations?
Again, the consensus is that we must do so by the end of this century.
Figure 9 depicts this for two different pathways (450 ppm and 350
ppm). Although global concentrations of 350 ppm have already been
exceeded, it might prove necessary to reduce concentrations back to
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450ppmv Contraction Budget

350ppmv Contraction Budget
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FIGURE 9: Emissions pathways associated with 450 ppmv and 350 ppmv
stabilization concentrations (Source:: Global Commons Institute:, 2006)

this lc:vel. In the short term. concentrations would continue to rise. but
as the figure shows, if global carbon emissions were reduced to very
low levels by around 2050, then atmospheric concentrations could faJl
350 ppm by 2100. Not surprisingly, the remaining carbon budget.
that is to say. the degree of freedom we would have to continue ro emir
to

greenhouse gases. is much lower in a 350 ppm scenario than in a 450
ppm one. Indeed, annual emissions may also have to be reduced much
faster, very significantly by 2050 rather than by 2 100, in order to
achieve concentrations of 350 ppm.
The second issue to address is how quickly per capita emissions in
countries of the developed and developing world should equalize.
that is to say, how fast convergence should take place. For a 450 ppm
srabilization level, GCI suggests that convergence take place between
the years 2020 and 2050, or around a third of the way into a onehundred-year budget, fo r example, for convergence to complete. They
also stress that negotiations for this at the UNFCCC should occur
principally between regions of the world. leaving negmiations be-
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Negotiating Rates of Convergence
Convergence by 2020

Convergence by 2050

Two examples of convergence with a 450 ppm target
(Source: Global Commons Institute, 2006)

FIG U RE 10:

tween countries primarily within their respective regions, such as the
European Union, the Africa Union, the United States, and so on.
Figure 10 shows how the total carbon budgets and per capita
emissions would work out for the developed world-the North-and
the developing world-the South-for two different convergence
dates. If convergence on a 450 ppm target was reached by 2020, people in the North would have to reduce their per capita emissions very
quickly. The earlier convergence date would also mean that counties
of the North would be entitled to a lower share of the global carbon
budget than if a convergence date of 2050 were agreed.

How Could It Happen?

A framework based on C&C requires international agreement and
political consensus. Although the Kyoto Protocol has turned out to
be disappointing, there are good precedents for effective global
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