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the EU would still obligated to make international reductions greater than 70% of its 1990
emissions.

Moreover, this very demanding result is by no means an anomaly or methodological quirk, but
rather a direct outcome of the principles underlying the GDRs framework. Like any country with
high capacity and responsibility, the EU is assigned a very large obligation — large enough to
necessitate extremely ambitious reductions both domestically and internationally.

China, in contrast, would be obligated to reductions of about 1100 MtC in 2030 (solid amber), all
of which could be made domestically. At the same time, another substantial quantity of
reductions within China, about 750 MtC in 2030 is our estimate, (amber striped shading), would
be enabled and supported by other countries with higher capacity and responsibility.

These examples illustrate a robust and striking conclusion. The national mitigation obligations of
the countries with high capacity and responsibility greatly exceed the reductions they could
conceivably make at home. In fact, their mitigation obligations will typically come to exceed even
their total domestic emissions. Which is to say that, under a GDRs effort-sharing framework,

countries with high capacity and responsibility ultimately receive “negative allocations” %,

Obligations of this scale may seem simply implausible by today’s standards of political realism,
even for countries with high capacity and responsibility. Nevertheless, they are, in the final
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analysis, quite unavoidable. It is only through explicit obligations of this magnitude that a climate
regime can effectively bring about its two essential outcomes. First, by driving ambitious
domestic reductions, these obligations ensure that the wealthier countries free up sufficient
environmental space for the poorer countries to develop. Second, by driving equally ambitious
international reductions, enabled by technological and financial support from the wealthier
countries, they ensure this development occurs along a decarbonized path.

These examples thus show, with startling clarity, that a major commitment to North-South
cooperation — including large financial and technological transfers — is an inevitable part of any
viable climate stabilization architecture. This situation reflects the actual nature of national
obligations and the obvious truth of the greenhouse world: even if the wealthy countries reduce
their domestic emissions to zero or near-zero levels, they must still, in addition, enable large
emissions reductions in countries that lack the capacity (and responsibility) to reduce emissions
as much as an emergency 2°C mitigation pathway requires, without significant assistance from
others.

It is only by accepting their two-fold obligation that the wealthy countries can enable a climate
regime that is genuinely consistent with the right to development.

8.3 Recap: differentiation and sequencing

The climate challenge requires a simple, transparent, compelling effort-sharing framework, one
robust enough to be universally applicable, and to make sense even when comparing wealthy,
middle income, and poor countries, each with skewed, and often highly skewed, internal income
distributions. Such a framework must be built upon the principles of “common but differentiated
responsibilities and respective capabilities,” and, crucially, it must explicitly preserve a coherently
defined right to sustainable development. These are, admittedly, challenging goals, but without
such a framework, the global climate mobilization we so urgently need will remain stalled amidst
endless disagreement over who should do what, and when, and how.

We have argued that the GDRs framework embodies all these necessary characteristics, though
we would not presume that our particular quantitative results — relying as they do on the datasets
now available, and our particular choice of various parameters — are in any sense the last word.
Still, we do argue that global differentiation is absolutely unavoidable, and that — once it is fully
deliberated and vetted — a scheme that is structurally akin to the one outlined here will be needed
if we're to break the impasse that prevents a global emergency mobilization.

However, our predicament cannot be fully captured by any top-down, principle-based scheme
such as GDRs, which is ultimately and inevitably ahistorical. Given this, it's no surprise that the
GDRs analysis neglects any satisfying discussion of the processes that got us to this impasse in
the first place, or of the political innovations that will be required to get us beyond it. It neglects,
in particular, any real analysis of the global lack of will, or of the North-South trust deficit that so
effectively rules out the simplest way forward, in which the nations of the North and the South
would each straightforwardly commit to carry their “fair share” of the climate burden, and then
proceed, more-or-less directly, to the practical negotiations necessary to operationalize such an
accord.

To be sure, the largest problem confronting us is not effort sharing so much as it the scale of the
required action. Looking at either the United States or the China trajectories above, or that of any
other major country, it's clear that the implied effort is barely imaginable given today’s meager
political willingness act. But even if the scale of the required action were more modest, the South
would still be unlikely, under the present circumstances, to accept legally binding commitments.
Indeed, it would resist such commitments, even if they were defined in a coherent and principle-
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based manner. Nor can its reticence be put down to a negotiating strategy. Rather, the South
sees any agreement that would legally curtail its emissions as being unacceptably dangerous, at
least for the moment. Moreover, this view is not hard to understand. To this point, after all,
industrial development has been almost entirely driven by fossil fuels, and why, without the
North’s demonstrated willingness to help chart, and indeed pave, an alternative course, should
the countries of the South sign away their rights to follow along this proven pathway?

The deeper problem is that developed countries have wholly failed to demonstrate such a
willingness, and this despite their legal obligation, which they accepted in Rio in 1992, to “take the
lead in combating climate change and the adverse affects thereof” (UNFCCC, Art. 3.1). More
precisely, the developed countries have simply not delivered on their commitment to return their
emissions to 1990 levels by 2000. To be sure, Europe has managed formal compliance, but this
was delivered only unwittingly by the Soviet economic collapse, and the limited nature of this
success is underscored not only by the utter non-compliance of the US and Canada, but also by
the half-hearted efforts which the Europeans — the North’s climate policy leaders — have been
able to assemble in the face of their own anti-compliance lobbies. To be sure, progress is being
made in both the US and the EU, but it is coming late, it is far from decisive, and it does not
suffice to refute the view, widespread in the South, that any willingness to accept legally binding
commitments would put it at the mercy of a northern bloc that is far more attentive to its own local
realisms than to the global necessities of climate-constrained development.

None of this, we hasten to add, is to say that the developing countries can defer decisive actions
of their own. The simple fact is that the more affluent of the southern countries, such as South
Korea, have a significant capacity to act. As does China, despite its very poor majority. And
such countries must indeed act if progress in Copenhagen is not to be critically stymied. The
question is how they must act, and the answer is that, for the moment, they must do so in a
manner conditioned by the realities of a global impasse that has not yet been broken. They must,
more precisely, do so voluntarily.

We say this despite even our own analysis, which suggests that a principle-based accounting of
“‘common but differentiated responsibilities and respective capabilities” would assess the South’s
obligation to act as being sizable, already amounting to perhaps one-quarter of the global total.
But we have reluctantly concluded that, while a global system of legal commitments based on a
principle-based differentiation will be necessary in time, that time has not yet come. The North
must move first. Moreover, the South, though insisting on a contingent, step-by-step way
forward, should not be seen as obstinately holding onto an outdated and legalistic interpretation
of the UNFCCC and the Kyoto Protocol, as if in the service of a self-serving strategy of indefinite
free-riding. The issue, rather, is the South’s entirely understandable wariness, in the face of
simultaneous climate and a development crises and in the absence of convincing evidence that
both poverty and carbon-based growth can simultaneously be left behind. The North, it may fairly
be said, has for seventeen years now shown a comparable level of wariness, and this despite its
much less compelling circumstances.

What does this mean for Copenhagen? That while legally binding commitments based on a
principle-based global differentiation might ultimately be necessary around the world, that we will,
for the moment, have to accept a variety of types of actions, some of them softer and more
implicit than we might perhaps wish. Among the Annex 1 countries, of course, commitments
should carry the force of law, and take the clear, unambiguous form of legally-binding quantified
emission targets as well as legally binding commitments to financial and technological support.
But for the developing world, we will have to allow considerable flexibility.

Such flexibility does not mean that the efforts of southern countries will not be measured, and
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compared. If South Korea, Singapore, and the United Arab Emirates do not appear to be doing
at least as much as — or indeed, more than — the much poorer countries of Annex 1, such as
Ukraine and Belarus, they would obviously, and correctly, be seen as free-riding. Moreover, they
would be undermining any claim that principle-based differentiation is an important ingredient of a
robust effort-sharing agreement for the future. And more immediately, they would be
undermining their own claim that the wealthy Annex 1 countries must soon accept their
disproportionate but fair share of the global obligation to act.

Copenhagen will not focus on global differentiation. But it can and should make bold progress in
the journey toward a transparently fair and thus potentially viable global climate regime.
Specifically, the elaboration of principle-based measures of effort, like the RClI we have
introduced above, would be an important indicator of success in Copenhagen. In fact, if the
Copenhagen negotiations succeed, we will know this in part because a coherent and public
conversation about fair shares of the global effort has come into far greater prominence around
the world, and in the process given credence to the use of explicit quantitative indicators for
assessing national performance with respect to such fair shares.
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9 Appendix 3: Canada’s Responsibility and
Capacity Indicator (RCI)

A national RCI is a function of four nationally-specific data elements, plus a global development
threshold.?” The four national elements are:

1. Per-capita income,

2. Cumulative per-capita CO, emissions,

3. Gini coefficients (a measure of intranational inequality),
4. Population.

Two of these — per-capita income and per-capita emissions — are in turn derived from projections
for national income, national emissions, and population.

While each country’s RCI, in absolute terms, depends solely on data about that country (and the
development threshold), in practice, the RCI is almost always used to allocate a national share of
some global obligation — to mitigate, to contribute to a global fund, to pay for adaptation, etc. This
is to say that what really matters to Canada is its fraction of the global RCI, and this fraction will,
necessarily, depend on data about other countries as well as data about Canada.

The distribution of global RCIs is also dependent on the global “development threshold,” which
defines a level of well-being that is modestly above a global poverty line. Individuals living below
this threshold are not expected to help bear the costs of addressing the climate problem, on
either the mitigation or adaptation side.

9.1 Data and data sources

The RCI database includes all 192 countries that are members of the UNFCCC, plus Taiwan,
Iraq, and the West Bank and Gaza. Data for China and Hong Kong, which are typically reported
separately in most income and emissions databases, are combined.

Income

Most historical income data comes from the World Bank’s World Development Indicators Online,
which contains data for national income in PPP (Purchasing Power Parity) adjusted terms for
almost all of the 195 countries in the GDRs database. For a few others the CIA World Factbook
is used.

Income projections are based on projected growth rates from the International Energy Agency’s
World Energy Outlook 2007, applied to reported 2006 income. The projected growth rate for
North America, which is applied to Canada, is about 3.0% annually in 2005 and declines to about
2.1% by 2030. Note that this is very comparable to the recent (2003 to 2007) growth rate of GDP
for Canada.
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Projected income is then dynamically adjusted to take account of the expected change in PPP
conversion factors. A statistical relationship between MER (market exchange rate) and PPP-
based income is used to adjust the PPP conversion rate as national incomes converge or diverge
from the projected per capita income of the US economy, which is the reference case for PPP
calculations.

CO2 emissions

Historical estimates (through 2006) of CO, emissions from fossil fuel use and cement
manufacturing are taken from the data set of the United States Energy Information Agency.
Emissions between 2007 and 2012 are based on Canada’s domestic projections,28 . Baseline
emissions are projected after 2012 based on projected growth rates from the International Energy
Agency’'s World Energy Outlook 2007, applied to projected 2012 emissions. Per-capita
emissions are calculated from national emissions and historical/projected population. Note that
these figures do not account for the global recession which began in 2008 and has worsened in
2009; however, they also do not reflect the much higher than expected growth rates in larger
developing countries between 2000-2006, which leads (as discussed in Sheehan 2008) to a
much higher non-Annex 1 — and thus global — emissions baseline.

The GDRs framework calculates responsibility in terms of cumulative emissions. But note that it
also supports projections of responsibility into the future, for which emissions data is not
available. Thus, in projections if not historical cases, responsibility diverges from emissions.
Because wealthy countries are assumed to be supporting emissions reductions internationally, it
is not emissions but the annual allocation of emissions rights which accumulates as
“responsibility”. That is to say, when a country’s emissions allocation declines to zero and below,
its responsibility ceases to increase and begins to decline.

Gini Coefficients

Gini coefficients for the majority of countries in the GDRs database are taken from the World
Income Inequality Database. For countries which have reliable national or supranational sources
(e.g., US Census Bureau, EU Europa database) newer Ginis are used where available. For
some countries other sources are used, and for those for which no published figures are
available, Gini coefficients are estimated on the basis of comparable countries.

For Canada, the figure used in the GDRs database is 32.1 Gini coefficients are assumed to
remain the same going forward — not because they are expected to actually remain the same, but
because there is no reliable statistical pattern to the change in Gini coefficients over time. (There
is a strong current correlation between per capita income and inequality as measured by Gini
coefficients, with rich countries having on average significantly lower inequality than poor
countries, but recently inequality has been increasing in countries across the income spectrum
from the US to China.)

Population

Current and historical population is taken from the World Bank’s World Development Indicators
Online. Data is available for almost all of the 195 countries in the GDRs database. For a few
others the CIA World Factbook is used. Projections are based on the growth rates implied by the
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UN Population Division’s Medium Variant from their last report, applied to the most recent (2006)
data.

9.2 Calculating the RCI from the GDRs dataset

Because there are some moderately complex calculations involved in deriving the RCI, the actual
work is done by a computer program — the “GDRs Calculator” — that is written in the programming
language R by Eric Kemp-Benedict of the Stockholm Environment Institute in Boston,
Massachusetts. The calculator is online at http://www.ecoequity.org/GDRs/Calculator/

Central to the calculation is the commonly used assumption that national income distributions can
be modeled as lognormal distributions. The lognormal distribution has been shown to provide a
reasonable approximation of measured income distributions. With this assumption, any national
income distribution can be modeled with just a Gini Coefficient and the per-capita income.

Using this assumption, the capacity and responsibility for each country for each year can be
calculated from the underlying dataset, and then combined into the RCI. Capacity for a given
year is defined as the sum of the income of all individuals in the country, excluding the total
income of everyone under the ($7500) development threshold, and, for people making more that
$7500 annually, counting only income above that threshold. Responsibility is calculated in a
similar manner, assuming that emissions are linearly proportional to income (that is, assuming
that all individuals have the same ratio of emissions to income); that is, all emissions are
excluded for those whose incomes are under the development threshold, and emissions
equivalent to $7500 of consumption at the national average carbon intensity are excluded for
those with income over the threshold. Unlike the calculation of capacity, however, responsibility
is calculated on a cumulative basis, starting from 1990, so that Responsibility in (say) 2015 is the
sum of responsibility calculated in this way for each year from 1990-2015. Capacity and
Responsibility are then normalized as a percentage of the global total, and combined into a single
Responsibility and Capacity Indicator by taking the average. (Note that one could also choose to
weight one more heavily than the other).

It should also be noted that, because the RCI is based on the projected allocation, and the
allocation is a function not just of the RCI but also of the assumed national BAU emissions
baselines, no regrets baselines, and the global target trajectory, the RCI itself is sensitive to the
emissions baselines and targets.

9.3 Special considerations for this report

Two adjustments have been made to the standard GDRs calculations for this report. First, the
national baselines and allocations have been estimated in terms of all greenhouse gases
(GHGs), to conform with the terms of the national and especially Annex 1 policy discourse;
whereas the standard GDRs approach, as reflected, for example, in the Greenhouse
Development Rights book (Baer et al, 2008), uses only CO, due to the unavailability of reliable
all-GHG measurements and projections for developing countries. Second, projections of
emissions between 2006 and 2012 have been adjusted to reflect more detailed individual country
projections, taken from national information, in this case the reports of Environment Canada.
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It should be noted that projections through 2012 define emissions levels as levels prior to
afforestation and use of Kyoto mechanisms, since doing so best approximates actual domestic
emissions as they will be in 2012. It should also be noted that while these projections, in all GHG
terms, are used in the figures, the database which drives the RCI calculator has not been
changed; thus there is a small discrepancy between the reported RCI and allocations and that
which would be implied by the more detailed, all-gas projections.

Finally, the conversion between CO2 and all GHGs was made on the basis of an estimate from
the World Resources Institute’s Climate Analysis and Indicators Tool v. 6.0, which estimates that
worldwide non- CO, emissions are equal to about 30% of CO, emissions in 2005; thus the annual
mitigation requirement is simply assumed to be 1.3 times the value for CO, only.

9.4 Calculating the Canadian RCI

Following the description above, the table below indicates the calculation of the RCI for Canada
from 2000 through 2030.

Share of
Per Cumulative Share
Per Capita population Share of Share of
Capita Population Per Capita of
Year Emissions over global alobal
Income (millions) Emissions global
(MtCO2-e) development | capacity | responsibility
($PPP) (MtCO2-eq) RCI
threshold
2000 | 32,372 30.8 18.3 177 98.6 2.88 3.12 | 3.00
2005 | 34,972 32.3 18.1 258 99.0 2.78 3.20 | 2.99
2010 | 38,472 33.8 17.9 298 99.5 2.62 3.14 | 2.88
2015 | 42,087 35.3 15.6 404 99.6 248 3.06 | 2.77
2020 | 45,778 36.7 8.1 440 99.7 2.36 294 | 2.65
2025 | 49,588 38.0 2.7 451 99.8 2.26 2.82 | 254
2030 | 53,608 39.2 -0.7 424 99.9 217 2.69 | 243
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10 Appendix 4: Selected country details (projected to 2020)

oy | STLE | e | G| o | g e | &7 | e VRS TP
population total total above dev't

EU 15 41,424 99 82 16.70 23.11 19.91 1.12 468 96 16

EU +12 25,981 95 71 2.94 3.10 3.02 1.1 305 82 44
United States 53,671 96 86 31.85 26.37 29.11 1.51 841 119 41
Japan 40,771 100 82 6.24 6.97 6.61 1.23 504 104 26
Russia 22,052 95 66 5.38 3.24 4.31 1.40 326 77 53

China 9,468 41 44 10.74 9.99 10.36 0.73 169 443 381

India 4,374 14 17 0.72 1.64 1.18 0.19 58 391 363
Canada 45,778 99.7 84 2.94 2.36 2.65 1.49 685 143 65*
Brazil 11,519 44 54 1.15 2.32 1.73 0.64 170 227 120
Mexico 14,642 59 58 1.39 1.70 1.54 0.84 207 169 99

LDCs 1,567 2 5 0.05 0.14 0.10 0.06 58 310 294

Annex 1 38,425 94 81 69.49 68.57 69.03 1.29 529 101 38
Non-Annex 1 6,998 26 42 30.51 31.43 30.97 0.66 180 319 258
High Income 44,365 98 83 69.74 69.02 69.38 1.33 602 126 45
Upper Middle 17,438 73 62 14.12 11.74 12.93 1.08 256 116 79
Lower Middle 7,419 30 37 15.93 18.89 17.41 0.54 132 325 277
Low Income 2,022 8 6 0.22 0.35 0.28 0.08 51 189 182
World 12,415 38 63 100 % 100 % 100% 1% 330 170 108

? Note, this is an emission allocation expressed as a percent of 1990 levels, not a mitigation obligation expressed as a percent reduction below 1990 levels.

* Note, this allocation is calculated for CO, only, and thus differs slightly from the calculation for the GDRs allocation as a percent of 1990 for all GHGs.
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2007); the size of the no-regrets reductions potential is derived from McKinsey Company analysis (Enkvist
et al., 2007), and the emergency pathway is the same as that which was presented far above in Figure 3.

%3 The Bali Action Plan, Decision 1/CP.13 para 1(b) ii.

% Incidentally, this kind of negative allocation can never arise under Contraction and Convergence style
trajectories, wherein high-emitting countries are only required to transition from their high grandfathered
allocations down toward the global per-capita average. Greenhouse Development Rights, it should be said,
evolved from Contraction and Convergence, the most well-known of the per-capita rights approaches.

*7 This appendix does not explain the reasoning behind the RCI, nor why these elements are appropriate to
its calculation. For a detailed discussion of these matters, see Appendix 2, or the latest edition of the
Greenhouse Development Rights book, downloadable at www.GreenhouseDevelopmentRights.org

* Turning the Corner: Taking Action to Fight Climate Change. Government of Canada, March 2008,
http://www.ec.gc.ca/doc/virage-corner/2008-03/541 eng.htm (English) or http://www.ec.gc.ca/doc/virage-
corner/2008-03/541 fra.htm (French). Note that these are all-gas projections. CO, emissions are scaled
accordingly.
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