
The two central goals of the Clean Development
Mechanism (CDM) are to achieve climate change
mitigation and sustainable local development. This
includes the involvement of local private entities
from non-Annex 1 countries in the CDM project
value chain. In order to facilitate their participation
in the CDM and to create a local CDM industry,
capacity-building activities were established. The
empirical analysis presented here suggests that a
transfer of value creation towards non-Annex 1
countries did occur. However, with the start of the
CDM’s demand crisis, the capacity building efforts
were not sufficient to preemptively increase the
resilience of local CDM participants, e.g. by helping
them diversify their business models outside the
CDM. The industrial capacity that was created dur-
ing the growth phase of the CDM quickly became
unsustainable and a substantial number of partici-
pants went out of the market. This destruction of
industrial capacity and the resulting lack of trust in
political markets are major obstacles for the success-
ful adoption of New Market Mechanisms (NMM).
How might capacity building evolve to better pre-
pare market participants for unstable market
cycles? 

Private sector engagement for climate change miti-
gation is a key design feature of the Clean Develop-

ment Mechanism (CDM), complementing the goal of
sustainable development for the non-Annex 1 mem-
ber states – the host countries – of the Kyoto Protocol. 

The challenge is thus to enable private-sector entities
in non-Annex 1 countries to participate in the global
carbon trade value chain. To facilitate the growth of a
local CDM sector in non-Annex 1 countries, the Con-
ference of the Parties codified a framework for capac-
ity building in the 2001 Marrakesh Accords. This arti-
cle focuses on the qualification of private sector par-
ticipants such as companies and non-governmental
organisations, and refers to it as industrial capacity
building for the CDM market. 

While the CDM market itself is very transparent,
mainly due to the publication requirements of its
governing bodies, the multitude of capacity building
initiatives and organisations makes it difficult to
assess the direct impact of specific CDM-related
capacity development programs. Empirical findings
on the local effects that capacity building had on the
emergence of a sustainable local industrial structure
in non-Annex 1 countries do not exist on an aggre-
gated scale. Information that does exist is often anec-
dotal. This article aims to fill this gap by delivering a
systematic overview of the CDM industry’s local
development. We therefore explore the CDM market’s
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structure by empirically establishing its value chain
and the corresponding business models. Both are
inferred from self-reported activities within the CDM
market among 1137 market participants from the
UNEP Risø Center’s CDM Bazaar database.1 The
research question that guided the empirical work
was to identify the current industry structure and its
geographic composition. This was done by first estab-
lishing a value chain model of the market, followed
by an analysis of which specific business models
occurred along the value chain. 

The CDM’s value chain has well-defined boundaries:
It starts with project origination and ends with the
retirement of Certified Emission Reductions (CER) for
compliance. Yet many different business models are
conceivable around the core activities within the
CDM. Firms can, for example, either focus on a spe-
cific activity or act as integrated providers, aiming at
a broad presence in the market.

Based on a factor analysis of 26 activities listed in the
CDM bazaar database, Figure 1 shows the identified

value chain. Table 1 shows representative activities
that are performed at each step. 

Certain value chain steps, such as Validation and Veri-
fication, are represented by a single or few activities.
Other value chain steps, notably project development
services, encompass a wider range of activities such
as identifying projects and assisting project owners
with their project design document (PDD). This is
immanent to the CDM process, and becomes most
obvious for the Validation and Verification step,
where specific regulations define the scope of activi-
ties, thereby framing the Designated Operational
Entity (DOE) business model.

Clustering the value chain steps into business mod-
els opened the way for a more detailed analysis of
value creation in the industry. Table 2 summarises the
nine identified business models. 

A comparison of the 2012 snapshot of 1137 companies
with a 2008 snapshot of 495 companies used in an
earlier study shows a maturing CDM market. The
major development during this time period was the
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1 On a cautious note, by the nature of the data acquisition, a self-reporting bias will be present in the data. The study was extended by qualitative interviews with
carbon market professionals as well as participant-level research to verify the empirical findings and to get a picture of how the market crisis impacted private-
sector participants.

Figure 1: The Carbon Value Chain 



integration of activities along the value chain. This
development was mainly brought forward by domi-
nant firms in the market. They used their experience
to provide additional services: departing from their

original, rather specialist, business model they devel-
oped into broad-spectrum CDM service providers.
Also, the project promoters business model was not
present in the 2008 sample, but in the 2012 data the
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Table 1: The Carbon Value Chain and its Activities

Value chain
steps

Project 
Development

Services

Technology
Provision &
Operation

Validation &
Verification

CER Sales CER Purchase Market 
Enablers

Finance & 
Intermedia-

tion

Related 
activities 
(sample)

Baseline 
development,

assistance
with PDD,

project 
identification, 

assisting 
registration

Technology 
solutions, 
feasibility 

studies

Designated
operational
entity (DOE)

Primary 
and secondary

CER  sales

CER acquisi-
tion and 

compliance

Legal advisory, 
commercial

advisory,
due diligence,
HR training,
publishing

CER 
procurement, 

CER sales,
financial 
services 

Table 2: CDM Business Models

Business Model Description

Integrated Firms and 
Traders 

Mainly engage in certificate trading, with CDM-specific competence such as certificate portfolio
management, carbon asset management

Technology and Finance
Firms 

Focus on technology and technical service provision for CDM projects, project management, trai-
ning and to a lesser degree financial consulting

CDM Specialists 
Provide highly CDM-specific consulting services and possess a high level of methodical know-
how in specific areas, but do not necessarily show a high level of integration and are not techno-
logy-focused

Primary and Secondary 
Market Sales Sale of CERs originating from captive projects, project developers selling directly to the market 

Integrated Non-traders Provide a wide range of CDM-related services and technology expertise but do not 
engage in trading 

Buyers Mainly purchasing of certificates for compliance purposes, retail activities in voluntary carbon
markets

Project Promoters Specialists in consulting project developers to identify buyers for primary market certificates,
support CER registration

DOE Verification and validation of CDM projects

Enabling sService Providers Includes legal firms, trade magazines, recruitment firms, trade fair organisers



difference with respect to primary and secondary
market sellers was very well reflected. Project pro-
moters generally do not engage in secondary trans-
actions in CERs. 

Comparing the two datasets regarding their spatial
distribution, Annex 1 countries had the largest share
of industrial capacity in both the 2008 and 2012
datasets. However, there is a moderate trend that
points to a transfer of value creation towards non-
Annex 1 countries. In the 2012 sample, 53% of the par-
ticipants were headquartered in non-Annex 1 coun-
tries, up from 48% in 2008. This five percent growth,
which might seem unsubstantial, has to be viewed
relative to the already high number of non-Annex 1
firms present in the 2008 sample, especially when
compared with the distribution of value creation in
other global value chains. Also, the spatial distribu-
tion varies greatly by business model. Project Promot-
ers is the business model with the largest share of
non-Annex 1 capacity with 71%. Many of these firms
have a very local activity scope and focus on fostering
project activities within their domestic market. On
the opposite side are Buyers, with only 14% of indus-
trial capacity in non-Annex 1 countries. This stands to

reason: Participants in this business model are
mostly compliance buyers and their trading sub-
sidiaries. 

While it is difficult to quantify how much of this
knowledge transfer is directly attributable to capac-
ity building efforts, these numbers still signify the
successful advent of a non-Annex 1-based industrial
capacity in the CDM’s growth phase. 

Regional characteristics within the group of non-
Annex 1 countries show a more differentiated picture.
Figure 2 shows the total growth of industrial CDM
capacity in nine regions. Europe experienced the
highest absolute growth, with the Asian region
(excluding China and India) trailing. The compara-
tively low growth of industrial capacity in China is
counterintuitive at first sight. Participant-level
research and expert interviews with Chinese market
participants revealed that the structure of the Chi-
nese industry is fundamentally different from other
countries, because activities are concentrated in
fewer but larger, mostly state-owned, entities. This is
in contrast to the less centralised growth of entrepre-
neurial capacity in India, for example. In terms of rel-
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Figure 2: Regional Growth of CDM Market Participants 

Total growth per region (Number of participants)

Europe India Asia excl. USA & Canada China Africa South America Middle East Russia 
China, India & Caribbean & Arab Peninsula & Central Asia



ative growth, Africa is in the lead. The African indus-
trial capacity represented in this data sample nearly
quadrupled between 2008 and 2012. Still, given how
susceptible Africa is to the effects of climate change,
the region remains underrepresented in the CDM
market. It should also be noted that South Africa
alone accounted for about 30% of the total African
capacity. The comparatively small number of CDM
projects implemented in African host countries
underscores this issue. Figure 3 conclusively shows
the Annex 1 and non-Annex 1 growth patterns by
business model.  

Impact of the crisis
To estimate the impact of the market crisis on the
CDM industry, we traced the development pathways
of the 1137 market participants at participant-level.
This was done by either contacting the participants
individually or ascertaining their fate in the market
downturn, e.g. from an official bankruptcy filing or a
notice of two participants merging their operations.

After contacting market participants individually and
conducting expert interviews with market observers,
it was concluded that this information cannot be
traced reliably enough for an empirical analysis bear-
ing high statistical significance. Especially in develop-
ing countries, there are too many factors at play that
decide why a given participant might be impossible
to reach. However, the results are still useful because
they reflect general trends in the market that were
confirmed by multiple participants in each region, 

Given the negative market outlook and diminishing
opportunities for CDM-related revenue, it is assumed
that businesses ought to develop along three major
pathways: 

The first development pathway is to adapt to the
lower level of business activity and remain in the
CDM market, down-sizing operations if needed. In
this scenario, core capacity would remain in the mar-
ket and could be scaled-up once the CDM market or a
NMM revives demand. In terms of capacity building,
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Figure 3: Growth by Region and Business Model 

Regional Growth by Business Model

Integrated Firms Technology and CDM  Specialists Sellers Integrated Buyer Project DOE Enabling 
and Traders Finance Firms non-traders Promoters* service providers**

*) Business model not identified in 2008.  
**) Participants partly integrated in new business model Project Promoters.  

2008 Non-Annex 1 2008 Annex 1 2012 Non-Annex 1 2012 Annex 1



this scenario can be considered the best of the bad
choices in an unravelling market. 

The second pathway is to enter other industrial sec-
tors that require a similar skill set relative to a partic-
ipant’s business model and positioning along the
CDM value chain. Companies from the Technology
and Finance cluster, for example, might use their
technology know-how to offer products and services
that do not require a refinancing mechanism such as
the CDM. Yet, companies that withdraw from the
CDM can still contribute to sustainable development,
for example if they diversify into energy efficiency
consulting. The diversification of activity in this case
can be interpreted as a positive spill-over effect, but
remains a drain on the CDM market. 

The third pathway is a consequence of unsuccessful
pursuit of the first two options: Going out of busi-
ness. For capacity building, this represents the worst-
case scenario. Not only does it erase experience and
damage knowledge networks, businesses ceasing
operations through bankruptcy or liquidation will
also raise red flags with future entrepreneurs,
investors and other organisations to engage in the
CDM. It diminishes the perception of the CDM’s relia-

bility as an instrument on which to base a business
model. 

Across all regions, it is indicatively estimated that
about 40% of global industrial capacity was not suc-
cessful in following the first two pathways of down-
sizing or diversification: This capacity has been lost.
Like the initial growth of capacity, the loss rate esti-
mates also vary by region: Annex 1 countries experi-
enced roughly a 30% loss rate, whereas non-Annex 1
countries suffered from a loss rate of roughly 45%.
The number of participants that successfully fol-
lowed the second pathway – diversification away
from the CDM – seems to be very limited with a ten-
tatively estimated maximum of 10%. For the remain-
ing companies that were able to remain in the CDM
market by downsizing as necessary, not much data is
available to estimate the scale of adaption, however
large downsizing operations were reported. 

Figure 4 shows the estimated capacity loss and diver-
sification rate across Annex 1 and non-Annex 1 mem-
ber countries. 

Within non-Annex 1 countries, Africa seems to be the
region most impacted by the market crisis. In the
region, a total of 60% of participants could not be
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Figure 4: Estimated Capacity Loss and Diversification

Annex 1 countries Non-Annex 1 countries

Annex 1 capacity 2012 Diversified Out-of-business Active in 
away the CDM

Annex 1 capacity 2012 Diversified Out-of-business Active in 
away the CDM



contacted anymore, even after a thorough research of
publicly available information. India scored second,
with 52% of participants unable to be contacted. Fig-
ure 5 gives detailed estimates on selected regions.
Again, the capacity loss can be due to many factors,
and should not only be attributed to the lack of
demand in the market. 

Implications for New Market
Mechanisms
Based on these insights, it can be tentatively argued
that developing countries in regions especially vul-
nerable to climate change have also been most vul-
nerable during the ongoing CDM crisis. In interviews
with market participants in these regions, three
hypotheses were primarily brought forward as expla-
nations:

● Companies founded during the CDM’s initial
strong growth phase had limited incentives to
develop customer relationships and services out-

side the CDM. This could also be described as
over-reliance on the CDM’s future market
prospects, resulting in too narrow business mod-
els. It was stated several times that among start-
up founders there was a feeling of a CDM ‘gold-
rush’. While this positively shows how market
mechanisms can spur local private-sector devel-
opment, it also shows the level of political respon-
sibility required to provide a stable environment.
In any market mechanism, young companies are
especially vulnerable to market disruptions,
because they often lack financial capacity, a deep
level of integration in existing value chains and
political clout.      Möglichkeiten, an einer tiefen
Einbettung in existierende Wertschöpfungsket-
ten und an politischem Einfluss fehlt. 

● Market participants from developing countries
have limited diversification potential due to the
lack of economic opportunities in many develop-
ing country host countries. With very limited
financial resources to undertake, say, renewable
energy projects, developing countries offer few
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Figure 5: Capacity Loss in Selected Regions

Capacity Loss: Selected Regions

Europe India Asia excl. China, India China Africa South America 
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opportunities for local engineering firms or proj-
ect developers to diversify outside the CDM.
Research shows that high risk premiums in devel-
oping countries increase the cost of capital to a
degree that project development is no longer eco-
nomically viable (Waissbein et al., 2013). Public
finance will remain a vital funding source for cli-
mate investment in developing countries.  

● Market participants’ capabilities were deemed
adequate enough to provide CDM services within
their home countries, yet too limited to success-
fully compete in international markets. This is an
issue especially with technology companies. This
is part of a bigger issue revolving around technol-
ogy transfer in the CDM. It should be explored
how the definition of technology transfer can be
expanded towards actually creating an environ-
ment where companies from developing coun-
tries can learn to develop, manufacture and mar-
ket appropriate technologies themselves, and
open markets outside the CDM. 

To increase the long-term sustainability of busi-
nesses active in any future New Market Mechanisms,
capacity building programs for the private sector
should adopt a broader perspective on business
model development: Virtually every market is cyclical,
which means that diversification into related indus-
tries should be emphasised from the beginning. The
focus should be to help entrepreneurs develop well-
rounded business-models to render these partici-
pants more resilient in an unstable environment
such as international climate policy. One approach
might be to include financial instruments in capacity
building efforts. Reliable, targeted climate finance
could ensure a minimum level of constant project
development activity for local businesses. This ‘incu-
bation finance’ would create a protected environ-
ment and provide such local entities with the oppor-
tunity to learn and aggregate know-how over time.
Companies that manage to create a good track
record under the incubation finance program, e.g.
project developers, could then qualify for enhanced

financial guarantees or similar derisking tools to
lower financing costs. 

Building sustainable local capacity will be a long-
term process. Also, any new market-based mecha-
nism will face an uphill battle regaining the trust of
market participants that witnessed the Conference
of Parties’ limited success of rebalancing the CDM.

References

Oliver Waissbein, Yannick Glemarec, Hande Bayraktar
and Tobias Schmidt (2013):  Derisking Renewable
Energy Investment: A Framework to Support 
Policymakers in Selecting Public Instruments to P
romote Renewable Energy Investment in Developing
Countries (New York: United Nations Development
Programme), 31.

The authors would like to thank Malte Schneider and
Holger Hendrichs for their support and their prelimi-
nary research on the carbon value chain, as published
in: Malte Schneider, Holger Hendrichs and Volker H.
Hoffmann. “Navigating the global carbon market: An
analysis of the CDM’s value chain and prevalent busi-
ness models.” Energy Policy 38, no. 1 (2010): 277-287.

35

Carbon Mechanisms Review 03/2014




