Synthesis

The findings of this study can be summarized in two broad categories: (1) abat-
ement costs for a Copenhagen Accord path that is approximately consistent
by 2050 with 450 parts per million (ppm) stabilization of carbon dioxide-
equivalent atmospheric concentration and (2) implications for international
financing for developing countries." A summary range for global abatement
costs is about one-fourth to two-thirds of 1 percent of GDP by 2030 and 1 to
2 percent by 2050, with the costs broadly similar for both industrial and devel-
oping countries. Financing to cover not only abatement investments but also
adaptation costs for developing countries (but excluding China, and for adap-
tation also excluding Korea, Malaysia, and Taiwan) amounts to about $80 bil-
lion for 2020 and $170 billion for 2030. The notional $100 billion financing
commitment in the Copenhagen Accord would thus be in the right order of
magnitude for 2020, with some room to add in offset purchases. The implied
financing figure could be twice as high by 2030.

The $100 Billion Copenhagen Commitment

To place the issue of international financing of action on climate change into a
policy context, it is useful to emphasize that the Copenhagen Accord (UNFCCC
2010a) included the following text on financing from industrial countries:

The collective commitment by developed countries is to provide new and
additional resources, including forestry and investments through interna-

1. As noted earlier, the central Copenhagen Convergence scenario in this study limits 2050 atmo-
spheric concentrations to estimated levels of 437 ppm for CO, itself and 476 ppm for CO,-e
including other greenhouse gases and aerosols.
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tional institutions, approaching USD30 billion for the period 2010-2012 with
balanced allocation between adaptation and mitigation. Funding for adapta-
tion will be prioritized for the most vulnerable developing countries, such as
the least developed countries, small island developing States and Africa. In
the context of meaningful mitigation actions and transparency on implemen-
tation, developed countries commit to a goal of mobilizing jointly USD100
billion dollars a year by 2020 to address the needs of developing countries.
This funding will come from a wide variety of sources, public and private,
bilateral and multilateral.

The Cancin Agreements ratified the $100 billion financing target from
Copenhagen. The origins of the $100 billion target for 2020 appear to have
been primarily political rather than technical studies of abatement or adap-
tation costs. In mid-2009, then UK prime minister Gordon Brown called for
$100 billion in funding annually from developed to developing countries
by 2020 to combat climate change.” In October the European Union agreed
that the global cost for addressing global warming would reach €100 billion
annually by 2020, with up to half coming from public sources in the devel-
oped world. Trevor Houser (2010a, 10) notes that in the Copenhagen negotia-
tions on December 16, 2009, the head of the G-77, Ethiopian president Meles
Zenawi, announced that $100 billion per year in financial support by 2020
would be a sufficient offer from the developed countries. Houser also notes
that this figure was considerably lower than previous G-77 requests that had
ranged from $200 billion to $500 billion.

On December 17, 2009, US Secretary of State Hillary Clinton announced
that “the United States is prepared to work with other counties toward a goal
of jointly mobilizing $100 billion a year by 2020 to address the climate change
needs of developing countries.” She conditioned this commitment as being
“in the context of a strong accord in which all major economies stand behind
meaningful mitigation actions....” She added that “We expect this funding will
come from a wide variety of sources, public and private, bilateral and multi-
lateral, including alternative sources of finance. This will include a signifi-
cant focus on forestry and adaptation, particularly...for the poorest and most
vulnerable among us.” This endorsement of a specific $100 billion figure was
an important element in making it possible to arrive at the Accord.

Three components of the 2020 financing are explicitly or implicitly
present: investment in carbon abatement (e.g., renewable energy sources);
adaptation expenses (e.g., seawalls); and purchase of carbon offsets. The first
two categories are explicit in the Accord’s phrase “balanced allocation between
mitigation and adaptation,” although that language is adjacent to the discus-
sion of financing for 2010-12. The third component, offset purchases, is

2. “Rich must pay $100 bln yearly on climate—UK’s Brown,” Reuters, June 26, 2009.

3. Hillary Rodham Clinton, remarks at the United Nations Framework Convention on Climate
Change, December 17, 2009, US Department of State, Washington, available at www.state.gov.
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implicit in the language “public and private.” The principal form in which
private financing would enter climate change finance is purchases of offsets in
developing countries by entities in industrial countries seeking to fulfill part
of their abatement requirements.*

By late 2010 a high-level advisory group to UN Secretary-General Ban
Ki-moon issued a report on prospective sources for the $100 billion financing
target (United Nations 2010). The group judged that by 2020 a carbon price of
$20 to $25 per ton of carbon dioxide could generate auction revenue of some
$300 billion in industrial countries, of which 10 percent or $30 billion might
reasonably be allocated to international financing. Such a price could also
induce $100 billion to $200 billion in annual gross private investment flows,
but the group was divided on whether such flows or only their “grant equiva-
lent” should be included in the $100 billion target (and mentioned a notional
$10 billion to $20 billion as the “net” flow in this concept). Additional amounts
could include $10 billion annually from a carbon tax on international trans-
portation, and $10 billion from redeployment of fossil fuel subsidies (or alter-
natively from a financial transactions tax). Annual international carbon market
flows for offset purchases could reach $30 billion to $50 billion, but again the
group was divided on whether these should count in the $100 billion target.
Finally, the experts anticipated that net carbon-related flows from multilateral
development banks could amount to $11 billion annually by 2020.

Estimates of This Study

Table 8.1 reports the central abatement cost estimates, based on the Copen-
hagen Convergence (CopCon) policy scenario applying the RICE model abate-
ment cost functions and the EMF-alternative cost function. The final column
reports the present value of abatement cost for the full period 2010-50, as a
percent of the corresponding present value of GDP.

There are three central messages from table 8.1. First, the abatement costs
to keep within the 450 ppm ceiling should be moderate, reaching about one-
fourth to two-thirds of 1 percent of GDP by 2030 and about 1%z percent (indus-
trial countries) or 1 percent of GDP (developing countries, RICE basis) to
2 percent (both industrial and developing, EMF-alternate basis) by 2050.
Second, the costs can be reduced by international emissions trading, although
by a considerably lesser proportion than is generally perceived. Thus, by 2040
the reduction would be only from 0.78 to 0.60 percent of GDP for industrial
countries (RICE basis; not calculated for the EMF-alternate basis). Third,amore
ambitious start on abatement could reduce the full-period costs. Reallocation
of emissions cutbacks, primarily from 2040 to 2020, could reduce the present

4. As one observer noted at the time of Secretary Clinton’s announcement, “a lot of this money
could come, for example, from private sources, like carbon-offset projects purchased under
domestic cap-and-trade programs.” Brad Palmer, “A Closer Look at Clinton’s $100 Billion Pledge,”
New Republic, December 17, 2009.
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Table 8.1 Abatement costs for the Copenhagen Convergence (CopCon)
policy path (percent of GDP)

Present
value,
Group 2020 2030 2040 2050 2010-50°
RICE cost basis
CopCon
Industrial 0.04 0.28 0.78 1.55 0.42
Developing 0.02 0.19 0.59 0.98 0.37
With trade
Industrial 0.01 0.18 0.60 1.14 0.30
Developing 0.01 0.19 0.58 1.01 0.36
With reallocation
Industrial 0.13 0.18 0.24 1.14 0.26
Developing 0.14 0.18 0.24 1.01 0.30
EMF-alternate basis
CopCon
Industrial 0.23 0.67 1.29 2.09 0.74
Developing 0.07 0.62 1.41 2.02 0.88

a. Discounting at 3 percent.

Source: Author’s calculations based on tables 5.4, 6.2, 6.3, and G.2.

value of abatement costs for the full period by about one-seventh for industrial
countries (in comparison to the with-trade but fixed-decade targets) and about
one-sixth for developing countries (RICE basis).

Table 8.2 presents parallel summary results for estimates of developing-
country financing needs to cover abatement costs, adaptation costs, and implied
financial flows for offset purchases. The estimates are for 2020 and 2030 only,
for the purpose of remaining more closely within the time frame of the $100 bil-
lion benchmark cited in the Copenhagen Accord for 2020. Moreover, consid-
ering China’s large foreign exchange reserves and unlikely need for recourse to
external finance, the central estimate for abatement investment cost excludes
China (although the nation is included in the alternative estimate in paren-
theses). Similarly, considering the prospectively relatively high levels of per
capita income in Korea, Malaysia, and Taiwan, these three economies as well as
China are excluded in the estimates of financing needs for adaptation.

For the first category, investment for abatement, the preferred estimates
are discussed above. The main estimate excludes China on grounds that it is
unlikely to need external finance; the amounts including China are shown in
parentheses.

For adaptation costs, the discussion above suggests the need to impose a
steeper gradient on the World Bank estimates. If the 2050 level is set at one-
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Table 8.2 Developing-country financing needs
for abatement and adaptation and
financial flows from offset purchases
(billions of 2005 dollars)

2020 2030
Investment for abatement? 41 (94) 118 (294)
Adaptation costs® 39 52
Offset purchases® 6(29) 39
Total 86 (162) 209 (385)

Percent of industrial-country GDP 0.18 (0.35) 0.35(0.67)

a. Excludes China (figure in parentheses includes China).
b. Excludes China, Korea, Malaysia, and Taiwan.
c. Alternative $25/tCO, basis in parentheses.

Source: Author’s calculations.

third above the four-decade average and the 2020 level is set at one-third below
the average, then, applying the $87 billion annual average of the wet- and dry-
model scenarios, the result is annual abatement costs of $59 billion in 2020
and $116 billion in 2050, with 2030 interpolated at $78 billion. Applying a frac-
tion of two-thirds to the abatement cost total to take account of exclusion of
China, Korea, Malaysia, and Taiwan, the result is adaptation costs of $39 billion
in 2020 and $52 billion in 2030. The estimate is somewhat lower if the World
Bank and earlier UNFCCC estimates are averaged (about $33 billion in 2020, as
discussed in chapter 7).

For offset purchases, the carbon shadow price in table 6.2 can be multi-
plied by the amount of carbon emissions rights traded to obtain financial
flows associated with carbon trade. The result is a flow of $6 billion in 2020
and $39 billion in 2030. The 2020 estimate is low because of the extremely low
carbon shadow price ($4.8) when marginal costs are equated across all coun-
tries in that year. Table 8.2 includes an alternative variant in which the 2020
carbon trading price is arbitrarily set at $25 per ton of CO,, a level more reflec-
tive of conditions that might be expected to prevail in some areas (especially
the European Trading Scheme) in the face of more realistic inefficiencies in
global carbon trading. In the variant (in parentheses) the 2020 trading flow
amounts to $29 billion.

The sum of financing benchmarks for the three concepts amounts to $86
billion in 2020 ($162 billion including China in abatement investment and
using the higher offset-purchase variant) and $209 billion in 2030 ($385 bil-
lion including China in abatement investment).” These magnitudes amount

5. It might be asked whether the 2020 finance figure is understated because countries likely to
request mitigation finance include many that have not yet listed national actions in the Accord’s
Appendix II.
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to 0.18 percent (or 0.35 percent including China) of industrial-country GDP
in 2020 and 0.35 percent (or 0.67 percent including China) in 2030. The abso-
lute magnitudes suggest that the $100 billion figure for 2020 noted in the
Copenhagen Accord may be moderately on the high side but is in the right
order of magnitude and considerably lower than could be expected by 2030.

Finally, it should be recognized that the analysis of abatement costs in
2020 would be understated to the extent that numerous countries that have
not yet signed up to the Copenhagen Accord initiatives might do so, boosting
total abatement costs. It is useful to consider these countries in four groups.
In a first group, there are approximately 50 developing countries that have not
yet entered Appendix II undertakings but have per capita emissions below the
endpoint CopCon target of 1.43 tCO, per capita. Their total emissions in 2005
amounted to 627 GtCO,, with the largest emitters among them being Pakistan
(127 million tons), Nigeria (98 million tons), Vietnam (96 million tons), the
Philippines (80 million tons), and Bangladesh (39 million tons).” The emis-
sions of this group are so low that it would probably not be cost efficient to
seek much abatement among them (except where deforestation emissions, not
included in these estimates, are sizable). A second group of nonadherents to
the Accord comprises about 40 middle- or low-income developing countries
with per capita emissions greater than the 1.43-ton eventual target. Their total
emissions amounted to about 1.2 GtCO, in 2005. The largest emitters among
them are Turkey (238 million tons in 2005), Thailand (233 million tons), Egypt
(165 million tons), Uzbekistan (112 million tons), and North Korea (77 million
tons). A third group comprises just two economies: Taiwan (272 million tons)
and Malaysia (155 million tons). Neither has adhered, but it seems unlikely that
if either were to do so, it would undertake a deeper commitment than China
(and India), and hence unlikely that the commitment would representa cutback
from the business as usual baseline. Although neither has yet adhered, both
are relatively rich economies that should be doing so and on a basis that does
not require external financing. The fourth group comprises 15 oil-producing
nations, with aggregate emissions of 1.5 GtCO, in 2005, with the largest incl-
uding Iran (437 million tons), Saudi Arabia (335 million tons), Venezuela (152
million tons), Iraq (98 million tons), Algeria (96 million tons), and Kuwait (77
million tons). It seems highly improbable that countries in this grouping will
undertake abatement and more likely that many will oppose international
abatement efforts on grounds of unfair consequences for oil exporters.”

In contrast to the non- or late-adhering countries, total emissions of Cop-
enhagen-adhering Appendix I countries amount to 14.4 GtCO, (2005 data)
and Appendix IT countries, 9.3 GtCO,. The set of relevant potential additional
adherents for which abatement by 2020 might make sense and would not

6. The estimates here are calculated from World Resources Institute (2010).

7. Even though, ironically, in the initial decades a price on carbon dioxide emissions might boost
the demand for oil by inducing substitution away from more carbon-intensive coal.
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likely be ruled out by policy stance would be group 2 just mentioned. Their
emissions would represent an increase of just 5 percent in the prospective pool
of adherents.® On this basis, the global abatement cost estimates for 2020 are
unlikely to be understated by very much from the standpoint of countries
that might join in the effort but have not yet subscribed to the Copenhagen
Accord undertakings. Any understatement in investment costs would be even
smaller, because the estimates of table 7.1 in the previous chapter are premised
on comprehensive adherence to the CopCon abatement path for the decade
2020-30, regardless of the commitment so far expressed regarding 2020.

8. Thatis, 1.2 / (14.4 + 9.3).
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