STRANDED COSTS FROM THE DEMISE OF THE CLEAN DEVELOPMENT MECHANISM

by Larry Philp*, May 2013

Summary of Key Findings
•

$362 billion has been invested in 6,660 CDM projects – renewable power generation, waste
management, energy efficiency, and other technologies - that reduce or avoid greenhouse gas
emissions in developing countries.

•

Although originally designed as a vehicle to channel finance from developed countries to
developing ones, over 90% of this CDM investment has been financed domestically.

•

The CDM is in demise, as reflected by its near-zero carbon price, being shunned by the
international community in favor of new but not yet defined or implemented mechanisms.

•

Using a validated investment dataset of nearly 3,000 CDM projects and guidelines from
international accounting standards for asset impairment, stranded costs from the demise of
the CDM are calculated to be a colossal $66 billion write-down in asset value - over 40% of
owner’s equity on average - mainly for developing country investors.

•

Also, between 400 and 800 CDM projects will have insufficient revenues to cover their
marginal costs and will shut down, increasing global greenhouse gas emissions.

•

Left unchecked, this financial and climate catastrophe will likely create an almost
insurmountable barrier for future private investment in climate change mitigation.

Introduction: The Collapse of the Carbon Price
The Clean Development Mechanism (CDM)† under the Kyoto Protocol generates carbon credits for
projects in developing countries that reduce or avoid greenhouse gas emissions. These projects
include renewable power generation (wind, hydro1, solar, geothermal, etc.), biomass, waste
management, energy efficiency, and other clean technologies. Over the past year, the price of
carbon credits generated by these projects, known as Certified Emission Reductions (CERs) has
plummeted.
No single factor is
responsible for this
demise, but rather,
many have coincided:
•

*
†

Supply: The
very success of
the CDM - over
6,000 projects
registered to
date with a
solid backlog of
new projects has created
large volumes
of CERs.2
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Stranded Costs from the Demise of the CDM
•

Competition: CERs compete with other compliance instruments under the Kyoto Protocol,
including generous national caps for some countries that, when summed together, outnumber
demand to achieve Kyoto’s targets.3

•

Sovereign Demand: International negotiations have not produced new sovereign demand for
CERs beyond 2012. Much existing sovereign demand prefers alternative Kyoto instruments
such as Assigned Amount Units (AAUs), being surplus national caps from other sovereigns.4

•

Private Demand: Europe’s Emission Trading System (ETS), the largest private sector cap and
trade system to reduce greenhouse gas emissions, has seen future CER demand dwindle due
to last-minute use of now banned CERs, prolonged economic difficulties and stricter regulatory
limits on the use of CERs.5

•

Policy Risk: International negotiations are fostering alternative but still embryonic or even yet
to be defined mechanisms for mitigating climate change such as the Green Climate Fund (GCF),
Nationally Appropriate Mitigation Actions (NAMA), a New Market Mechanism (NMM), or a
Framework of Variable Approaches (FVA), thus creating an evident policy risk for orphaning
the CDM and its CERs.6

With CER prices so close to nil, the investment in over 6,000 CDM projects is in peril. This paper
quantifies the amount of investment that is stranded due to the demise of the global carbon market
and analyzes its some of its most relevant implications.
Global Investment in CDM Projects
The CDM is a transparent mechanism, with detailed project-by-project information and statistics
available on the UN website. Nevertheless, investment in CDM projects is not tracked officially.
Estimates of investment in the CDM have been published by several reliable sources. A high-level
CDM review panel had prepared their own estimate and compared it to two different sources:7
•

As of June 2012, they estimated $179.8 billion of investment in 4,224 registered projects,
whereas the UNEP Risoe Centre’s CDM pipeline estimated $195.7 (9% higher) in 4,170
registered projects (1% lower).

•

For 3,458 renewable energy CDM projects, they compared the total investment reported to
the CDM of $157.5 billion to Bloomberg New Energy Finance’s (BNEF) reported asset value of
$145.9 billion (7% lower)

The high level CDM review panel revised their analysis to include 4,832 CDM project, reporting $215
billion total investment. Their analysis has not been updated, so this paper relies on the most recent
UNEP Risoe estimate of
$362 billion in 6,660
Annual CDM Investment
registered CDM projects.8
Comparison of UNEP Risoe and CDM High-Level Panel
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All three sources (highlevel CDM review panel,
UNEP Risoe, and BNEF)
coincide within a narrow
margin of error on the
overall magnitude of
investment in the CDM.
On the other hand,
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different.
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Stranded Costs from the Demise of the CDM
The CDM high-level panel shows a rather flat annual CDM investment profile from 2007 to 2011 with
a large spike in 2012, whereas UNEP Risoe estimates a continuous increase in CDM investment. Both
sources coincide in a very high level of investment in CDM projects during 2012. The CDM high-level
panel estimates $84 billion of investment in CDM projects in 2012, while the UNEP Risoe estimate
exceeds $150 billion. These two figures are more consistent than they appear to be at first, since
UNEP Risoe considers more projects, all of which were initiated in 2012. These figures represent only
investment in new assets – fixed plant and equipment that reduce or avoid emissions; they do not
include trading volumes in carbon credits or their derivatives, mergers & acquisitions, or other
financial flows that are not strictly financing for new, fixed assets.
The magnitude of the investment in fixed assets from the CDM is truly impressive. The international
community has committed to mobilizing $100 billion annually of climate finance by 2020.9 The CDM,
on the verge of being orphaned, has already raised that amount, if not more; and that just happened
last year.
A breakdown of CDM investment, as reported by UNEP Risoe, is shown in the following table:
CDM Project Type
Wind
Hydro
Fugitive Emissions
Transport
Energy Efficiency Supply Side
Solar
Fossil Fuel Switch
Energy Efficiency End Use
Biomass Energy
Other Renewable
Landfill Gas
Energy Distribution
Methane Avoidance
Coal Mine Methane
Industrial Gas
Other
Total

Registered
CDM Projects
2,140
1,858
30
28
43
279
84
435
557
34
314
13
569
71
139
66
6,660

Projects that
Estimated Investment
have Issued CERs
($ Million)
602
143,876
685
95,738
11
22,355
6
18,346
13
15,350
17
15,110
49
14,809
175
8,858
204
8,200
11
6,956
117
4,525
5
2,461
174
1,983
32
1,392
80
852
19
863
2,200
361,671

Renewable power generation projects (wind, hydro, solar, and other such as geothermal) dominate
the investment amount (72% of total investment; 65% of projects). The remainder of the project
types and their respective investment is varied.
More than two-thirds of the projects listed in the above table have not yet received any CERs.
Therefore, the demise of the CDM imperils these projects and thus strands– in some cases entirely
and in others partially - the investment already made by their (chiefly) developing country investors.
Financing from Developing, not Developed Countries
The CDM high-level panel reports that 90% of projects are financed entirely from domestic
resources; only 10% of the projects involve any form of foreign finance. This finding is independently
confirmed by the OECD.10. Even in these limited cases, not only is some domestic finance normally
involved, but also the foreign finance might be from another developing country, not a developed
one. Moreover, the high-level panel reports that foreign finance is generally non-recourse project
finance, not equity investment.
The CDM was envisioned with financial flows from developed to developing nations to finance the
investment in CDM projects.11 The reality, however, has proven to be entirely the opposite: investors
in developing countries have financed nearly all of the $362 billion invested in these projects, relying
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on the ability to sell CERs to private and sovereign buyers from developed countries in the future.
Two key factors can help explain this unexpected result. Firstly, the robust economic growth of many
developing economies since the Rio Declaration in 1992 that established the developed vs.
developing country segmentation has produced many “middle-income” countries, with capital
available for productive investment.12 Secondly, the risk perception for foreign versus domestic CDM
investment shows some marked differences:
Country or Sovereign Risk: Theoretical and empirical studies conclude that foreign investors
place a higher risk premium on sovereign risk than domestic investors.13 Whether domestic
investors simply “live” with the risk (assuming it) or are better able to “manage” it, research
demonstrates that their perception of this risk is lower than that of a foreign investor.
Project Risk: Host-country investors are more likely to have experience in managing the large
number of project risks for productive assets in their homelands: construction delays, costoverruns, technological performance, operational difficulties, infrastructure deficiencies, etc.
Such risks can appear daunting to a foreign investor.
CDM Transaction Risk: Most CDM participants and observers comment on the complexity,
duration, and costs of CDM approval and CER transactions. Nevertheless, the large number of
projects registered within the CDM demonstrates that these CDM risks are manageable.
Front-Runner Risk: BNEF reports $142.5 billion investment in renewable energy projects in
developing countries in 2012. UNEP Risoe estimates $136.9 billion investment in CDM
renewable energy projects in 2012. Therefore, it is reasonable to conclude that the CDM has
essentially engaged the entire sector of renewable power generation within developing
countries. In many other project types and sectors, however, only domestic industry leaders
have ventured into the CDM. Domestic sector leaders often strategically seek attractive
vanguard opportunities (in this case, sustainable and clean technologies with an added income
stream to improve financial return), whereas foreign investors shy away from unproven paths.
Host-Country Policy Risk: For CDM issues, this risk does not exist, since host-country approval
and authorization can be obtained prior to construction of a CDM project activity. The very
fact that the CDM eliminated host country policy risk by design might be an important factor
that contributed to the success of the mechanism. Other domestic policies might affect CDM
projects, for example, feed-in tariffs and grid access for renewable power generation facilities.
As is the case for sovereign risk, domestic investors might perceive such risks as more
“manageable”.
International Policy Risk: Rigorous risk assessment has identified policy risk as the largest
barrier to scale-up climate finance.14 Insurance policies or other risk mitigation instruments
are not available to cover this significant risk. Although this immitigable risk posed as a major
deterrent to foreign direct investment in CDM project activities, domestic investors might have
valued this risk differently. As an example, according to the Latin Barometer, the confidence
level in the UN throughout Latin America is nearly twice as high as that in national
governments.15 The high level of confidence provided by institutionalizing the CDM under the
UN has likely diminished many domestic investors’ perception of international policy risk.
Raising $362 billion investment in climate-friendly projects is the true success story of the CDM. It
might even be the largest private sector engagement in the history of the UN. In stark contrast to
this resounding success, investors in CDM projects, almost entirely from developing countries, will
suffer the stranded costs from the demise of the mechanism.
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Quantifying the Stranded Costs from the Demise of the CDM
Two types of situations are produced from the collapse of the global carbon market:
1.

Stranded Assets: These are projects that, due to a lack of CER income, will cease to operate.
All CDM projects with only one income stream (from CERs) are at risk of being in this category
at present, depressed prices. If the CER income does not cover marginal costs (both CDM costs
for monitoring and verifying as well as variable operating costs), the installations will simply be
abandoned. A common CDM project example would be landfill gas capture for destruction in
an enclosed flare.

2.

Stranded Costs from Underperforming Assets: A key CDM requirement is additionality – only
recognizing projects that otherwise would not have been built. The most common test to
demonstrate additionality is financial performance: that CDM projects, in the absence of CER
income, would not achieve a market return on investment, and therefore would not be built
were it not for their future CER income stream.16 In other words, once built, if a CDM project
does not receive CER income, then its return on investment will be insufficient: below market
levels. A common CDM project example would be renewable power generation. These
projects will keep on operating due to income from power sales, but their investors will
receive a below market return, and might be at risk of defaulting on loans or other debt
instruments used to finance (often times a substantial) part of the original investment.

Registered CDM projects are additional (otherwise they would not have been registered). Since over
two-thirds have not yet received any CERs, most can be expected to have underperforming assets
(the second class), if not worse, stranded assets (the first type).
Stranded costs manifest themselves when a broad regulatory change imperils the value of previous
investments and commitments.17 Stranded costs have been widely recognized in the liberalization of
power markets, as well as other regulated sectors. The market for carbon credits is also based on
regulation:
•

Regulation defines the good (carbon credit, in this case, CERs)

•

Regulation provides legal security for the CER and prevents fraud or counterfeiting
through an electronic registry, similar to those used for sovereign bonds

•

Regulation provides demand CERs, both sovereign and private

•

Regulation stipulates the process through which the supply of carbon credits can be
generated

In the CDM market, price discovery is not regulated, but rather, left to market forces. Nevertheless,
any sweeping change to the underlying regulations has a potential to create stranded costs. The
broad change in the regulatory regime for international carbon credits is succinctly summarized by
the UN’s climate chief:18
In the same manner the CDM was crucial to reduce compliance costs for the Kyoto Protocol,
the future markets will be crucial to reduce the cost of a global emission reduction effort that
will have to be much more ambitious than what we have at this point in time under the
Protocol.
In other words, the international community seems to be abandoning the CDM in favor of allegedly
larger future markets, still undefined, let alone implemented.
The regulatory debates and academic research regarding stranded costs for power sector
liberalization in Europe and America provide ample criteria and methods for valuating stranded
costs. Regulators on both sides of the Atlantic (the EC and the FERC) recognized stranded costs as
foregone future income.19 Many critics pointed out that stranded costs are more accurately
calculated as asset impairment values. Foregone future income calculates a higher value of stranded
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costs compared to asset impairment, the latter thus being a more conservative method of
calculation. Furthermore, the CDM has never offered a regulatory compact regarding the price of
CERs. As a result, this paper calculates stranded costs from the demise of the CDM based on asset
impairment values.
Currently, more than 100 countries use the International Financial Reporting Standards (IFRS). For
asset impairment, the IFRS guidance is contained in International Accounting Standard (IAS) 36.20 IAS
36 recommends that asset impairment be calculated based on the difference between book value
and its net present value (NPV) from a discounted cash flow analysis, taking the expected cash flows
from the impaired asset and discounting them at a standard market rate of return to be determined
through the weighted average cost of capital (WACC).
Data is publicly available for many CDM projects to calculate asset impairment according to IAS 36.
Many CDM projects use financial analysis as one of various means to demonstrate additionality;
publicly available information for these projects includes the expected future cash flows in the
absence of CER income and a standard market rate of return. These data can be considered robust,
since they were subject to detailed, independent review as part of the CDM registration process.
Most CDM projects, however, calculate Internal Rate of Return (IRR) on the investment instead of
NPV. Some CDM projects calculate a standard market return based on WACC; other projects use
different benchmarks. The requirements for discounted cash flow analysis within the CDM stipulate
that the cash flows and the benchmark be established on an equivalent basis (project or equity basis,
nominal versus real cash flows, before or after tax, etc.) but allow users to select their basis.21 Thus a
direct comparison of IRRs amongst CDM projects could be erred simply from the different basis
behind them. Therefore, this paper defines the “IRR deficit” for CDM projects as the difference
between the standard market return (however determined for each project) and the reported IRR in
the absence of CER income. The IRR deficit is numerically insensitive to the basis of the cash flow
analysis, and hence serves as a reasonable indicator to compare different projects.
CDM Project Type
Afforestation & reforestation
Biogas
Biomass
Biomass Cement
Cement
Fuel switch
Hydro power
Methane avoidance
Waste gas/heat utilization
Wind power
Wastewater treatment methane
Energy efficiency - Supply side
Coal mine methane
Landfill gas recovery & utilization
Landfill gas flaring
Energy efficiency - Industry
Methane recovery & utilization
Other renewable energies - PV
Other renewable energies - Geothermal power
Other renewable energies - Solar power
All Project Types

Average IRR Deficit for CDM Projects
Large
Small
All
4.93%
-4.93%
7.30%
7.50%
7.48%
4.44%
4.34%
4.40%
9.06%
-9.06%
6.54%
-6.54%
2.59%
5.46%
2.67%
2.42%
2.86%
2.62%
5.54%
8.83%
7.28%
4.33%
3.92%
4.30%
2.00%
4.16%
2.24%
-4.68%
4.68%
3.51%
0.37%
2.99%
6.97%
-6.97%
9.83%
10.49%
9.90%
10.03%
12.79%
10.45%
-4.93%
4.93%
10.30%
-10.30%
2.45%
2.85%
2.76%
3.32%
-3.32%
2.24%
3.33%
3.06%
2.83%
3.74%
3.09%

Japan’s Institute for Global Environmental Strategies (IGES) publishes a dataset on financial analysis
parameters for nearly 3,000 registered CDM projects.22 This dataset was used to determine the
average IRR deficit for different project types, as shown in the above table.
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On average, the IRR of CDM projects in the absence of CER income is 3.09% less than a standard
market return. For example, if a standard expected market return is 8% (a common benchmark in
the CDM for Chinese wind farms), then a 3.09% IRR deficit means that the expected project’s return
would be 4.91% without CERs.
The IRR deficit in the above table demonstrates that different technologies rely more or less heavily
on CER income. In general, renewable generation projects have lower IRR deficits (2 to 3% for larger
projects) compared to types, such as biogas and landfill gas projects (7 to 12%). As would be
expected from economies of scale, small-scale projects have higher IRR deficits than larger ones.
Projects with a higher IRR deficit can be expected to be more severely imperiled by the demise of the
CDM than those with lower values.
The approach used to calculating stranded costs and their data sources are as follows:
1.

Investment amounts by project type reported by UNEP Risoe

2.

IRR deficits by project type as calculated from data reported by IGES

3.

Project investment less the NPV of future cash flows without CER income from selected
CDM projects within the IGES dataset using the standard market return as validated
during registration to calculate asset devaluation for the project (as per IAS 36 guidance)

4.

Adjust project asset devaluation linearly to compensate for the difference between
selected project IRR deficit and average project type IRR deficit from the IGES dataset.

The results of the stranded cost calculation are shown in the following table:
Type
Wind
Hydro
Fugitive Emissions
Transport
Energy Efficiency Supply Side
Solar
Fossil fuel Switch
Energy Efficiency End Use
Biomass Energy
Other Renewable
Landfill Gas
Energy Distribution
Methane Avoidance
Coal Mine Methane
Industrial Gas
Other
Total

Estimated Investment Stranded Costs
($ Million)
($ Million)
143,876
20,019
95,738
15,453
22,355
7,586
18,346
7,360
15,350
2,814
15,110
2,168
14,809
2,689
8,858
1,324
8,200
1,310
6,956
1,301
4,525
2,014
2,461
888
1,983
1,151
1,392
486
852
-863
271
361,671
66,835

Equity Loss
39.8%
53.8%
33.9%
40.1%
96.5%
29.7%
49.3%
14.9%
49.5%
20.9%
44.5%
59.9%
58.1%
34.9%
- -%
31.4%
40.9%

The stranded costs from the demise of the CDM, calculated as asset impairment under IAS 36
guidance, are estimated to exceed $66 billion. On average, some 18.5% of asset values in the CDM
should be written-off.
Since many CDM projects are leveraged, the selected projects from step 3 above were used to
identify typical debt to equity ratios. Using these typical ratios, the losses on equity invested in CDM
projects is estimated to exceed 40%, on average.
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Reality Check: $66 billion in stranded CDM investment?
Real World: Stranded costs from the demise of the CDM are not theoretical, but rather, are already
being declared. For example, China Renewable Energy Investment Limited (CRE), listed on the Hong
Kong Stock Exchange, recently issued the following profit warning:23
The Company is expecting to see a significant impairment loss to be provided on certain Wind
Farm Assets of the Group for the financial year ended 31 December 2012 with reference to the
internal management accounts of the Group for the year. The impairment loss under
consideration is mainly attributed to the continuous significant drop in the traded market unit
price of Certified Emission Reduction (“CER”) under the Clean Development Mechanism and its
adverse impact on the estimated recoverable amount attributable to future CER income in the
business valuation of the Wind Farms Assets.
The magnitude of CRE’s write-down is 14% of book asset value, which coincides almost exactly with
the stranded costs estimated for wind farms in this paper.
Input Values: The stranded cost calculation requires that the investment amounts and other inputs
to cash-flow analysis are reliable. Since CDM projects often demonstrate additionality through cashflow analysis, project proponents have an incentive to inflate investment costs. An oft-cited World
Bank paper not only highlights this incentive, but also suggests the inability of the CDM regulator (EB)
to evaluate the “true” investment cost for different technologies in so many countries.24
Quantitatively, the comparative analysis of two independent datasets for renewable energy projects
(between the CDM HLP and BNEF, cited previously) demonstrates a minor difference for 3,458
renewable energy CDM projects: $157.5 billion (HLP) to $145.9 billion (BNEF). It should be noted
that the HLP reports total investment whereas BNEF reports only fixed assets (the difference being
investment in working capital and other initial costs that accounting rules prevent from being
capitalized). Widespread fraud would not be consistent with the minor difference between the two
datasets. Qualitatively, the World Bank paper overlooks that it is not the regulator (EB), but rather,
the validator (Designated Operational Entity or DOE en CDM terms) that independently confirms the
investment cost for each CDM project. The DOE must have both sectoral and local expertise; also,
the DOE must check the internal consistency of the investment cost basis and breakdown, as well as
its coherence with typical cost benchmarks for the technology and region.25
Additionality: A necessary condition for the validity of the stranded cost estimate is that the CDM
projects in the dataset are additional. If a project is not additional, it would have been built anyways,
and hence would have no stranded costs. The CDM has been criticized for registering projects with
questionable additionality.26 The largest purchaser of CERS, the EU ETS, has recently banned
industrial gas CERs based on questions of additionality, including environmental integrity. Highly
questioned, the industrial gas sector has generated more than 50% of CERs issued to date, as shown
above. Stranded costs are not calculated for the industrial gas sector in this analysis. Therefore,
considerations regarding the additionality for the industrial gas sector have no impact on this
estimate of stranded costs.
For other sectors, criticism received by CDM regarding the additionality of projects has led to
continued improvements in the procedures for a project to demonstrate it is additional. Some
market observers frankly recognize that not all early projects that entered the CDM would stand up
to the rigors of present day additionality tests.27 It is possible that some early projects in the dataset
of 6,660 CDM projects are not additional, and therefore should be excluded from this analysis.
Nevertheless, looking at the numerical sensitivity of this analysis, the potential impact is considered
to be low: most of the CDM investment is in sectors where additionality is not generally questioned
and most of the CDM investment is recent and hence has been subjected to the EB’s improved,
rigorous standards. Further analysis could improve the precision of this estimate of CDM stranded
costs, although the author believes the following conclusions would remain valid.
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Implications of $66 billion in stranded CDM investment
The magnitude of these stranded costs is colossal. Alternative financial flows for climate change
mitigation pail in comparison to this damage from the demise of the CDM:
•

The OECD reports $30 billion of development aid earmarked principally for climate change
mitigation over the 5-year period from 2006-2010. At this rate, over a decade of bilateral
climate change mitigation aid from all developed countries would be required to compensate
the $66 billion stranded from the demise of the CDM.

•

UNEP Risoe reports 1.27 billion CERs issued to date by the CDM. Financial flows from the
purchasing of all CERs issued to date, if valued at the World Bank’s most recently reported
implicit price (for 2011, although actual prices are basically nil) of $12.88,28 amount to $16
billion or less than a quarter of the estimated value of stranded costs.

Statistical analysis based on the datasets cited previously suggests that somewhere between 400 and
800 of the 6,660 projects could become stranded assets, i.e., they would cease to operate and turn
into climate change mitigation white elephants. The majority of the projects will keep on operating,
but their assets values will be impaired. Further analysis could improve this estimate and also would
be required to quantify the number of projects that will be at risk to default on their loan
agreements.
In the context of climate change policy, some observe that the transition to a low-carbon economy
would strand high-carbon assets. Such stranding of high-carbon assets, termed the “carbon bubble”,
is under academic investigation, but today has not affected the valuation of high-carbon assets.29
This analysis, however, demonstrates that $66 billion already invested in low-carbon assets in
developing countries is now stranded and should be written-down this accounting year. Only one
“carbon bubble” exists today: low-carbon assets that are being forced to shut down, or at best, will
receive deficient, below-market returns on investment, due to the demise of the CDM.
The $66 billion stranded costs are supported primarily by the equity investors in the CDM projects.
As referenced above, well over 90% of the investment in these projects is domestic, not from
developed countries. These developing country investors are the unsung heroes of combating
climate change globally: mobilizing $362 billion to invest in thousands of clean, climate-friendly
projects. Now these developing country climate investors, after having placed their bets on a
globally sustainable future and having confided in the international institutions that oversee the
scheme, receive a colossal financial thrashing from the demise of the CDM.
Writing-down $66 billion of investment in low-carbon projects can only be considered a catastrophic
risk event. Policy risk perception for climate finance, if previously based on uncertainty, will evolve
to categorical risk aversion, impeding new private capital flows to combat climate change. The goal
to raise $100 billion annually by 2020 for climate finance will face an insurmountable barrier to
attract private finance, after having just stranded $66 billion in 2012.
The entire global sector of renewable energy generation is basically engaged in the CDM. The
demise of the CDM is akin to the abrupt changes in renewable feed-in tariffs in some developed
countries, where investment in renewable energy has subsequently collapsed.30 In other sectors and
throughout many countries, only industry leaders have ventured into the CDM, with the majority of
their sectors’ actors taking a wait-and-see approach. In these sectors and countries, the risk-taking
front-runners within the CDM, instead of demonstrating a successful path to a low-carbon future,
will showcase to others their own financial failure as well as institutional deception.
Rapid and robust actions are required to avert this financial and climate catastrophe. Left
unchecked, the resounding success of the CDM – attracting $362 billion investment for thousands of
climate-friendly projects in developing countries – will be overshadowed by its disgraceful epilogue
of having stranded over 40% of the equity provided mainly by developing country investors.
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Acronyms used in this Paper

AAU

Assigned Amount Units (each being equivalent to one metric ton CO2e of
authorized national emissions under the Kyoto Protocol)

BNEF

Bloomberg New Energy Finance

CDM

Clean Development Mechanism

CER

Certified Emission Reduction (each being equivalent to one metric ton CO2e
avoided or reduced through a CDM project)

CO2e

Carbon dioxide equivalent (a standardized measuring and reporting unit for
greenhouse gases from all sources)

CRE

China Renewable Energy Investment Limited

DOE

Designated Operational Entity (to validate and verify CDM projects)

EB

(CDM) Executive Board

EC

European Commission

ETS

(EU) Emission Trading System

EU

European Union

FERC

(US) Federal Energy Regulatory Commission

FVA

Framework of Variable Approaches

GCF

Green Climate Fund

HLP

(CDM) High-Level Panel

IAS

International Accounting Standard

IFRS

International Financial Regulation Standard

IGES

Institute for Global Environmental Strategies

IRR

Internal Rate of Return

MRV

Monitoring, Reporting, and Verification

NAMA

Nationally Appropriate Mitigation Action

NMM

New Market Mechanism

NPV

Net Present Value

UN

United Nations

UNEP

United Nations Environmental Program

UNFCCC

United Nations Framework Convention for Climate Change

US

United States of America

WACC

Weight Average Cost of Capital
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End Notes
1

CDM restrictions limit the eligibility of large-reservoir hydroelectric units. Reservoir hydroelectric units with a
2
power density less than 4 W/m of reservoir area are excluded from the CDM and those with a power density
2
less than 10 W/m are penalized for their methane emissions, according to applicable CDM methodologies:
https://cdm.unfccc.int/methodologies/index.html .
2

Detailed, project-specific information is publically available for the CDM at
https://cdm.unfccc.int/Projects/projsearch.html . This paper refers to CDM statistics published by the UNEP
Risoe Centre of 6,660 registered projects as of 1 April 2013: http://www.cd4cdm.org/CDMJIpipeline.htm .
3

In market research carried out by Thompson Reuters Point Carbon under commission to CDM Market Watch,
the surplus of AAUs for the first Kyoto commitment period is estimated to exceed 13 billion units. In other
words, the Kyoto quotas exceed Kyoto emissions in 13 Gt CO2e. http://carbonmarketwatch.org/wpcontent/uploads/2012/11/AAU-banking-briefing-paper-Point-Carbon.pdf
4

The World Bank’s annual carbon market report claims that governments favor the purchase of AAUs.
. It is easier
for governments to contract AAUs rather than CERs, since the former are held by governments and can be
negotiated directly whereas the latter are held by private companies and a sovereign buyer must apply its own
contracting laws.
http://siteresources.worldbank.org/INTCARBONFINANCE/Resources/State_and_Trends_2012_Web_Optimized_19035_Cvr&Txt_LR.pdf

5

The EC projects a considerable reduction in the demand for international carbon credits in COM(2012) 652
final, Report from the Commission to the European Parliament and the Council, “The state of the European
carbon market in 2012”: http://ec.europa.eu/clima/policies/ets/reform/docs/com_2012_652_en.pdf
6

The UNFCCC decisions adopting these new mechanisms and deliberations during UN meetings can be found
on http://unfccc.int
7

The comparisons of the estimates of CDM investment volumes and references to their original sources are
contained in the CDM high-level panel report: http://www.cdmpolicydialogue.org/research/1030_impact.pdf .
8

UNEP Risoe Centre publishes the CDM pipeline on the CD4CDM website, referenced above (end note 2). The
version accessed is updated as of 1 April 2013
9

The commitment to mobilize $100 billion annually was agreed to a the Conference of the Parties to the
UNFCCC held in Cancun at the end of 2010:
http://unfccc.int/resource/docs/2010/cop16/eng/07a01.pdf#page=17
10

“Tracking Climate Finance: What and How?” OECD, May 2012: http://www.oecd.org/env/cc/50293494.pdf

11

The CDM is still officially described as a mechanism which permits industrialized countries to earn emission
credits through investment in sustainable development projects that reduce emissions in developing countries
(emphasis added). https://cdm.unfccc.int/press/docs/kyoto_fact_sheet.pdf

12

The Rio Declaration on Environment and Development 1992 established the segregation between developed
and developing countries. This was embodied in the UNFCCC in 1994, being one of the three conventions
arising from the Earth Summit of 1992.
13

Theoretical arguments are summarized and empirical evidence is presented in Daniel Waldenström, “Why
Does Sovereign Risk Differ for Domestic and Foreign Investors? Evidence from Scandinavia, 1938–1948”, IFN
Working Paper No. 677, 2006, http://www.ifn.se/eng/publications/wp/2006_4/677_1 .
14

A series of publications on climate finance risk is published by the Climate Policy Initiative:
http://climatepolicyinitiative.org/publication/risk-gaps/ .
15

The Latin Barometer receives multilateral and bilateral support to conduct surveys across the entire
continent. In 2011, the UN received an average rating of 6.6 on a scale of 1 (very poor) to 10 (very good),
reporting that the rating has been quite stable since 2002. 82.8% of respondents evaluate the UN at 5 or
better, whereas national governments on average receive an approval (good or somewhat) of just 40%.
http://www.latinobarometro.org/latino/latinobarometro.jsp .
16

The formal definition of additionality from the CDM Modalities and Procedures is: A CDM project activity is
additional if anthropogenic emissions of greenhouse gases by sources are reduced below those that would have
occurred in the absence of the registered CDM project activity,
https://cdm.unfccc.int/Reference/COPMOP/08a01_abbr.pdf . The CDM EB has developed a multi-step tool to
implement this requirement. http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-01-
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v7.0.0.pdf . A significant requirement within this tool is the investment analysis: to demonstrate whether the
proposed project activity is not … economically or financially feasible, without the revenue from the sale of
certified emission reductions (CERs).
17

A general definition of stranded costs are a loss of value following a change in regulatory policy, cited from
Timothy Brennan and James Boyd, “Stranded Costs, Takings, and the Law and Economics of Implicit Contract”,
Resources for the Future Discussion Paper 97-02, October 1996

18

Statement by Christiana Figueres, Executive Secretary UNFCCC at the Latin American Carbon Forum, San
Jose, Costa Rica, 29 September 2011. The statement was delivered in Spanish. The translation is by the author.
http://unfccc.int/files/press/statements/application/pdf/110930_speech_lac_es.pdf .
19

The deregulation of the electricity industry spurred a considerable amount of academic investigation into the
question of stranded costs. Academic review papers of the issue are available, such as Jose Antonio Garcia
Martin, “Stranded Costs: An Overview”, CEMFI Working Paper No. 108, June 2001.
ftp://ftp.cemfi.es/wp/01/0108.pdf .
20

IAS 36 is published online by the IFRS for registered users. A technical summary is available without
restrictions: http://www.ifrs.org/IFRSs/Pages/IAS.aspx .
21

The full requirements for cash flow analysis to demonstrate the additionality of CDM projects are specified
by the CDM Executive Board in the following guidelines
http://cdm.unfccc.int/Reference/Guidclarif/reg/reg_guid03.pdf .
22

The IGES publishes several datasets on CDM Projects, including the investment analysis database:
http://www.iges.or.jp/en/cdm/report_cdm.html .
23

Profit warning issued by China Renewable Energy Investment Limited on 23 January 2013,
http://www.cre987.com/html/ir_announcements.php . The asset impairment loss declared for 2012 was HKD
133.5 million on 931.3 million in fixed plant and equipment.
24

The World Bank working paper alleges, the host country is likely to know much more than an outside
regulator about such costs, making it virtually impossible for the regulator to uncover the true project cost.
Policy Research Working Paper 4931. http://elibrary.worldbank.org/content/workingpaper/10.1596/18139450-4931 .
25

The requirements for DOEs to apply local and sectoral knowledge, as well as the specific requirements for
cross-checking assumptions in cash flow analysis, are contained the CDM validation and verification standard:
https://cdm.unfccc.int/Reference/Standards/accr_stan02.pdf
26

Analysis regarding additionality performed for the HLP uncovered “false positives” (CDM projects that are
not additional) and “false negatives” (additional projects that did not qualify for the CDM).
http://www.cdmpolicydialogue.org/research/1030_strengths.pdf . The final HLP report concludes that
accusations of widespread, non-additional CDM projects are not substantiated, but does admit regulatory gaps
for certain project types. http://www.cdmpolicydialogue.org/report/rpt110912.pdf .
27

A recent report produced on behalf of the Project Developer Forum, The Future of the CDM, observes, this
constant quest to achieve the highest standards is inherent in the mechanism’s very nature. As a consequence
of learning‐by‐doing, today’s projects should be better than yesterday’s projects.
http://sindicatum.com/downloads/the-future-of-the-cdm.pdf .
28

CER spot prices are subject to daily variation. The implicit CER price is calculated by dividing transaction
value by volume, both reported by the World Bank, cited above (reference 4)
29

Carbon Tracker Initiative recently launched “Unburnable carbon 2013: Wasted capital and stranded assets”:
http://www.carbontracker.org/wastedcapital . An R&D effort at the University of Oxford, sponsored by HSBC
and Aviva, aims to identify and quantify stranded, high-carbon assets:
http://www.guardian.co.uk/environment/2013/feb/11/oxford-stranded-high-carbon-assets?INTCMP=SRCH .
30

For example, the Pew Charitable Trusts indicates a 5-year growth rate for renewables of negative 32% in
Spain with a decline in 2012 of 68% compared to 2011. These results are attributed to austerity measures and
associated reductions in tariff incentives. http://www.pewenvironment.org/news-room/compilations/whoswinning-the-clean-energy-race-2012-edition-85899468987
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