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ABSTRACT 

The Clean Development Mechanism (CDM) is a market-based mechanism under the Kyoto Proto-

col. It allows developed countries to invest in emissions reduction projects in developing countries 

and generates certified emission reductions (CERs). The CDM has attracted considerable attention 

in China as a host country and Switzerland as an investing country.  

Additionality is one of the core criteria that CDM projects must fulfill. This MasterĜs thesis fo-

cuses on investment additionality, which is an element of the additionality tool used by project 

developers to demonstrate the additionality of a proposed project. Several authors suggest using 

the difference between the internal rate of return (IRR) with income from CERs and the IRR with-

out income from CERs (Ȟ IRR) instead of comparing the internal rate of return (IRR) with a pre-

defined benchmark. However, to date, no extensive analysis of this approach has been completed. 

For this reason, this thesis performs a multiple linear regression and a logistic regression to identi-

fy the determinants of the Ȟ IRR of Swiss-Chinese CDM projects. In addition, the characteristics of 

Swiss-Chinese CDM collaboration under CDM, which are not currently publicly available, are evalu-

ated. 

As expected, the results of the empirical analysis provide evidence that the annual revenue 

from power and gas generation has significant negative effects on the Ȟ IRR of Swiss-Chinese 

projects. However, annual revenue from CERs, investment and annual operation and maintenance 

costs are unlikely to significantly impact the Ȟ IRR. According to these findings, it can be argued 

that the annual revenue from CERs with respect to Swiss-Chinese CDM projects is only the ěicing 

on the cakeĜ. 
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1 INTRODUCTION AND MOTIVATION 

The Clean Development Mechanism (CDM) is a market-based mechanism under the Kyoto Proto-

col that has grown considerably in recent years. This mechanism allows developed countries to 

invest in emissions reduction projects in developing countries, and therefore, enables cost-

effective compliance with emissions reduction targets.  

CDM projects have to fulfill several criteria. In addition to achieving technology transfer and 

sustainable development goals, additionality is one of the core criteria that CDM projects must 

meet, and, when implemented appropriately, this criterion ensures the environmental integrity of 

CDM projects. A project is considered to be additional if the reductions in greenhouse gases from 

the project would not have occurred in the absence of the CDM activity. The additionality test is 

premised on an ability to estimate a counterfactual, which is not possible. Several studies indicate 

that a considerable number of CDM projects are not likely to comply with the additionality re-

quirement (Michaelowa and Purohit 2007; Sutter and Parreño 2007; Zhang and Wang 2011). Con-

sequently, additionality and the methods used to prove additionality are controversial, and the 

topic is hotly debated in the scientific community.  

The additionality tool was implemented by the Executive Board (EB) of the CDM and is used 

by project developers to demonstrate the additionality of the proposed project. It includes three 

steps: first, the identification of alternatives to the project, second, the investment analysis or, al-

ternatively, the barrier analysis, and third, the common practice analysis. Of particular interest is 

the project specific internal rate of return (IRR), used in context of the investment analysis, since it 

is the only quantitative and objective measure among all steps. This indicator reflects the financial 

feasibility of a proposed project with and without the CDM. It uses a comparison to a pre-defined 

benchmark to allow for an assessment of whether the income from the CDM project is required 

for the projectĜs implementation and its long-term operation. Questions have been raised regard-

ing the reliability of the benchmarks since they are usually defined by governments. Hence, several 

authors suggest that the difference between the IRR with and without the CDM (Ȟ IRR) could 

serve as an appropriate indicator of investment additionality (Au Yong 2009; Sutter and Parreño 

2007).  

Most studies published in this field take a qualitative approach to evaluating additionality, in 

general and investment additionality, in particular. While moving to a Ȟ IRR approach, as is sug-

gested by several authors, would ensure a quantitative approach is taken towards assessing 

additionality, there are no comprehensive evaluations of its determinants. Therefore, it can be ar-
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gued, that this mechanism is not fully understood. To help close this knowledge gap, this MasterĜs 

thesis uses an econometric approach to analyze the determinants of the Ȟ IRR. 

The CDM has experienced considerable growth since its launch in 2005. By the end of Sep-

tember 2011, around 3400 CDM projects had been registered. A more detailed analysis shows that 

China hosts the majority of CDM projects, housing around 45% of all CDM projects (UNFCCC 

2011e). Also of interest is the make-up of the developed countries that invest in these project 

activities. The United Kingdom and Northern Ireland are the largest investors in CDM projects, 

accounting for 30% of projects followed by Switzerland, which is involved in over 20% of CDM 

projects (UNFCCC 2011d). SwitzerlandĜs prominent role in investing in CDM projects can be ex-

plained by the fact that Zurich has the second largest concentration of companies across Europe 

operating in the international carbon market (nachhaltigkeit.org 2010). This pattern indicates that 

both Switzerland and China are important players in the development of CDM projects. To date, 

no studies that evaluate the characteristics of Swiss-Chinese CDM projects have been completed. 

This fact, combined with the questions that remain regarding investment additionality and, in par-

ticular, the application of the Ȟ IRR approach, indicates that there is considerable room to further 

the understanding of the factors that influence the Ȟ IRR. For these reasons, this MasterĜs thesis 

focuses on the underlying research question - What are the determinants of the ů IRR of Swiss-

Chinese CDM projects?  

Finding solutions to the issues surrounding the additionality tool is necessary to ensure the 

long-term success of the CDM (Michaelowa 2009). The results of this analysis may contribute to 

improving methods used to prove additionality in general and investment additionality in particu-

lar. Moreover, focusing on Swiss-Chinese CDM projects has a welcome side-effect: it allows the 

patterns of this collaboration, which are not currently publicly available, to be analyzed. 

In accordance with the investment analysis and the findings of various studies, a standard 

econometric model is defined where Ȟ IRR is the dependent variable. The independent variables 

included in the model are the following project specific indicators: investments, annual emission 

reductions, annual revenues, annual operation and maintenance costs, investments per unit of 

capacity installed, investments per ton reduction of CO2eq, project type and province of imple-

mentation. Based on this model, five different sub-models are identified which estimate of the 

effects of the independent variables on the dependent variable Ȟ IRR by employing both OLS 

regression and logistic regression techniques. The results show that, unexpectedly, three out of 

four of the central financial indicators used to demonstrate investment additionality are unlikely to 

significantly impact the Ȟ IRR. When the analysis is limited to Swiss-Chinese CDM projects, the 

results suggest that in the hypothetical situation where the Ȟ IRR approach is implemented as an 
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alternative to normal investment additionality criteria, determinants beyond those that have been 

used so far for the calculation of the IRR with and without the CDM, must be considered.  

This MasterĜs thesis is divided into two parts ė the first part (sections 2 and 3) includes a the-

oretical discussion which provides the essential inputs for the second part (section 4). Section 2 

gives an overview of the Kyoto-Protocol and its market-based mechanisms. This section provides 

the basis for the detailed discussion of the CDM, including, in addition to conceptual aspects, in-

formation about the characteristics of the projects implemented. In section 3 the theoretical back-

ground of additionality is explained. Special attention is paid to investment additionality and the 

IRR since these are the focus of the empirical analysis. Moreover, current studies and publications 

that discuss additionality are reviewed. Section 4 presents the econometric models and corre-

sponding hypotheses and provides some insight into Swiss-Chinese collaboration under the CDM. 

The second part of this section presents the empirical analysis, followed by a discussion of the 

results. Finally, the horizon is widened in section 5 and the findings and key aspects of this Mas-

terĜs thesis are discussed in a broader context.  
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2 CLIMATE CHANGE, THE KYOTO-PROTOCOL AND MARKET-BASED MECHANISMS 

In order to understand the CDM and the concept of additionality it is important to introduce 

some basic information on the Kyoto Protocol and market-based mechanisms.  

Since the industrial revolution, atmospheric greenhouse gas (GHG)1 concentrations have in-

creased dramatically due to anthropogenic impacts including fuel combustion, land use change, 

and agricultural activities (IPCC 2007a). The result is an increase in global average temperature. As 

the Intergovernmental Panel on Climate Change (IPCC 2007a: 10) states: ęMost of the observed 

increase in global average temperatures since the mid-20th century is very likely due to the ob-

served increase in anthropogenic greenhouse gas concentrations.ę Based on climate model simula-

tions, it is expected that, in the future, the frequency and severity of extreme weather events such 

as storms, heavy rainfall, or drought will increase. This in turn has inestimable consequences for 

water supply and management, food security, energy security, industrial production, and human 

health (IPCC 2007b).  

In order to avoid of the most drastic impacts of climate change, global GHG emissions must 

be reduced. From an economic point of view, carbon taxes and emission trading may serve as 

instruments to increase emission abatement activities. Therefore, negative externalities play an 

important role since they reflect the activities of agent A that have unintended consequences for 

other agents, future generations and ecosystems for which no compensation is given (Stephan 

and Ahlheim 1996; Rogall 2008). The concept of carbon taxes originates from Pigou (1920) who 

suggested a tax to address environmental issues that is equal to the externalities caused by the 

pollution. Later, Coase (1960) suggested that externalities should be internalized by defining prop-

erty rights. Coase showed that in the absence of any transactions costs and when information is 

distributed symmetrically, the trade in externalities leads to efficient outcomes, independently of 

the allocation of the property rights. In the particular case of climate change, entities are allotted 

emission permits that can be traded on the international carbon market. When appropriately im-

plemented, the relative prices would reflect the damage to the climate. Depending on the margin-

al costs of emission abatement, this may encourage the development of more efficient technolo-

gies or climate-friendly substitutes (Common and Stagl 2005). Figure 1 illustrates the effect of 

different actor-specific marginal costs of emission abatement in the context of emissions trading.  

Assume there are two firms, A and B, operating under a national GHG emission target E 

which reduces emissions E* by 50% and is based on internationally negotiated emission targets. 

                                                           
1 Besides water vapor, carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O) are the most important green house 

gases IPCC (2007a: 2).  
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The concept of emission trading is not new. One of the first examples was the Clean Air Act, im-

plemented to control air pollutants in the United States in the 1970s. It enabled enterprises under 

the emissions cap to offset higher emissions by making payments to entities willing to reduce 

their emissions by a corresponding quantity. Other examples where the same approach is applied 

include water pollution and biodiversity programs (Gillenwater 2011).  

 

2.1 KYOTO PROTOCOL AND MARKET-BASED MECHANISMS  

The scientific community first began to draw attention to the problem of climate change in the 

1980s, and politicians have now begun to acknowledge that a global solution is necessary. One of 

the critical barriers to implementing such a solution is the fact that greenhouse gas abatement is a 

public good which, evidence suggests, is susceptible to ěfree-ridingĜ. As a result, countries have an 

incentive to profit from the abatement activities of other countries while they themselves do not 

act to address the issue (Goodstein 2005). Therefore, it was reasonable to implement a global 

climate regime that requires countries to undertake emission reduction measures. In 1997, the 

Kyoto Protocol was signed by 167 states, the treaty came into force in 2005. This global climate 

regime requires developed countries to reduce their GHG emissions between 2008 and 20123 by 

5.2% below 1990 levels on average (BAFU 2009). An important element of the agreement is Article 

3.1 of the 1992 Rio Climate Convention which declares that (UNFCCC 1992: 4):  

The Parties should protect the climate system for the benefit of present and future genera-

tions of humankind, on the basis of equity and in accordance with their common but dif-

ferentiated responsibilities and respective capabilities. 

Article 3.1 has a significant impact on the Kyoto mechanisms discussed below as it emphasizes the 

differentiated responsibilities and respective capabilities of developed and developing countries. 

From a historic perspective developed countries are those that are primarily responsible for the 

increase in GHG concentrations in the atmosphere (differentiated responsibility). In general their 

net emissions and per capita emissions are higher than those of most developing countries4. 

Therefore, developed countries are required to play a lead role within the global climate regime. 

Moreover, they are able to do so because of their considerable financial and institutional re-

sources (respective capabilities). Consequently, developed countries that sign on to the Kyoto Pro-

                                                           
3 Referred to as ‘ first commitment period’  (BAFU 2009).   
4 According to the latest OECD Environment Outlook it is projected that global GHG emissions will be more than double to 

2050 (compared to 1990 levels). It is expected that net GHG emissions in OECD countries grow at a slower pace than those 

of emerging and developing countries which would drop contribution of OECD countries to 23%. However, their emissions 

per capita remain the highest (OECD 2012).  
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tocol must reduce their GHG emissions as defined through international negotiations (Brohé et al. 

2009; UNFCCC 1998).  

Annex I countries5, i.e. developed countries, must ensure that emission reductions under the 

Kyoto Protocol are primarily accomplished using domestic measures. In addition, the Kyoto Proto-

col allows market-based mechanisms, also known as the Kyoto mechanisms, to be used to meet 

their obligations. Each of these mechanisms, International Emissions Trading (IET), Joint Implemen-

tation (JI), and the Clean Development Mechanism (CDM), are characterized by different proper-

ties. The IET, defined in Article 17 of the Kyoto Protocol, authorizes trade in carbon credits among 

Annex I countries on the carbon market, which is a key tool for all three market-based mecha-

nisms. JI, as set out in Article 6 of the Kyoto Protocol, allows investments by an Annex I party in 

emission reduction projects in another Annex I country. The CDM is similar to the JI, but by con-

trast, it enables Annex I countries to invest in emission reduction projects in non-Annex I coun-

tries6, i.e. developing countries, which usually have lower marginal abatement costs. The CDM and 

the JI are both project-based instruments (BAFU 2009; UNFCCC 2011g).  

The main goals of the Kyoto mechanisms are to:   

• Increase sustainable development in non-Annex I countries through investment and tech-

nology transfer, 

• Help countries under the Kyoto Protocol to comply with their targets in a cost-effective 

way, and 

• Encourage developing countries and the private sector to assist in emission reduction ef-

forts (UNFCCC 2011g). 

 

These goals reflect the international consensus which attempted to bundle the heterogeneous 

interests of the countries involved in the decision making process. However, according to econom-

ic theory one instrument, i.e. CDM or JI, may not be appropriate to accomplish various markedly 

different objectives. Given that there is an unambiguous cause-and-effect relationship between an 

instrument and its objective, economic theory suggests that at least n (policy) instruments are 

needed to accomplish n objectives. In addition, policy instruments may have further, unintended 

effects (Petit 1990). The following sections will outline several drawbacks to the CDM that reflect 

and support these theoretical considerations.  

The Kyoto mechanisms take two approaches. First, a cap-and-trade scheme, where national 

emission caps are negotiated. This is the basis for the allowances distributed to actors (e.g. firms) 

                                                           
5 Annex I countries refer to the OECD countries and economies in transition, listed in Annex I of the UNFCCC (1992).  
6 Non-Annex I countries are mainly developing countries that are not listed in Annex I of the UNFCCC (1992). 
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participating in the scheme. Allowances can then be traded on the carbon market. An example of 

this system is the European Emission Trading Scheme (EU ETS). The second approach is a base-

line-and-credit scheme such as the CDM. Based on a project-specific baseline, this system allows 

actors to generate carbon credits through emission reduction projects (Brohé et al. 2009) 

 

2.2 CDM PROJECTS  

While the CDM has faced criticism in recent years, it is has also attracted a lot of attention, mak-

ing it an interesting field of research. Defined under Article 12 of the Kyoto Protocol, the CDM 

should be beneficial for both developed and developing countries (UNFCCC 1998). The core ele-

ments of this mechanism are on the one hand, enabling cost-effective compliance with Kyoto 

targets, and on the other hand, ensuring sustainable development in developing countries and the 

transfer of technology and knowledge. This in turn, may increase the ability of societies in devel-

oping countries to adapt to and mitigate the impacts of climate change (UNFCCC 2011g). The 

variety of CDM projects is large ė from the installation of solar, wind or hydro power stations in-

stead of low cost coal-fired power plants to methane recovery in waste water treatment plants to 

demand-side energy efficiency programs. According to Paragraph 5 of Article 12 of the Kyoto 

Protocol, emission reductions resulting from CDM projects shall (a) be based on the voluntary 

participation of the parties involved, (b) result in real, measurable, and long-term emissions reduc-

tions, and (c) be additional to any emissions that would have occurred in the absence of the pro-

ject activity (UNFCCC 1998).  

Market-based mechanisms, such as the CDM, were initially heavily promoted by the United 

States and were approved at the first COP7 in Berlin in 1995. The predecessor to the CDM and JI 

was the Activities Implemented Jointly (AIJ)8 mechanism, a pilot project whose goal was to gain 

experience with a global offset mechanism. During this period the first discussions concerning 

additionality occurred (Gillenwater 2011; Grubb et al. 2011). This specific issue is discussed in fur-

ther detail in section 3.  

The CDM, the worldĜs largest GHG emissions offset scheme, is open to all legal and natural 

entities from governments to financial institutions to private sector companies. Participants of the 

CDM have to fulfill various requirements. For countries, the most important criterion is the ratifica-

tion of the Kyoto Protocol. In addition, countries must set up a national inventory system for 

emissions and sinks, and a national registry to track emission allowances. In addition, non-Annex I-

                                                           
7 The COP is the Conference of the Party and refers to the meetings of the parties of the UNFCCC. 
8 Decision 5/ CP.1 (UNFCCC 1995). 
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countries must define their requirements related to sustainable development (FOEN 2011; 

Gillenwater 2011).  

CDM projects generate certified emission reduction certificates (CERs)9. CERs are traded on 

the international carbon market and can be used by industrialized countries to comply with their 

Kyoto targets. Therefore, the CDM can also be defined as an offset-scheme because emission re-

ductions in non-Annex I countries are offset by a corresponding increase in emissions in Annex I 

countries (Brohé et al. 2009; Yamin 2005). Certificates are based on the difference between the 

actual emissions within a certain time period and the emissions baseline that reflects a ěbusiness-

as-usualĜ (BAU) scenario. Figure 2 illustrates the collaboration between an Annex I country and a 

non-Annex I country under the CDM.  

 

Figure 2: Concept of CDM projects 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Source: adopted and modified from JQA Japan Quality Assurance Organization (2007) and Brohé et al. (2009) 

 

So called ěcarbon-leakageĜ is another important but controversial issue. Carbon leakage can occur 

when countries take on differing emissions reduction targets as is the case under the Kyoto Proto-

                                                           
9 1 CER = abatement of 1 ton of CO2 equivalent. 
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col. According to economic theory ěcarbon-leakageĜ describes the outsourcing of emission inten-

sive production processes from countries with emission targets to countries without binding tar-

gets since the former is not willing to invest in emissions reductions. The result is a situation 

where the climate regime triggers an increase in net global emissions, and hence, the environmen-

tal integrity of the climate regime is seriously threatened (Kallbekken 2007). Kallbekken (2007) 

demonstrates that the CDM is an appropriate instrument to significantly reduce ěcarbon-leakageĜ 

using market forces. According to Kallbekken, the CDM reduces compliance costs because CERs 

generated by CDM projects increase the supply of emission permits on the market, which leads to 

a decrease in permit prices. This in turn increases the incentive for actors to buy emission permits 

instead of out-sourcing production processes. However, an opposing view is presented by Vasa 

and Neuhoff (2011). They claim that the CDM is suitable for a transitional scheme but in the long-

run, they argue that it is not an appropriate instrument for an international climate regime. The 

authors mainly criticize the lack of incentives for developing countries to implement domestic 

climate policies and for developed countries to invest in low-carbon technologies. 

 

2.2.1 PROJECT CYCLE OF A CDM PROJECT AND INSTITUTIONS INVOLVED 

A number of institutions are involved in the CDM project cycle. Even though the CDM is defined 

under Article 12 of the Kyoto Protocol, detailed operational guidelines are not specified in the 

Protocol itself. Therefore, during COP 7 in Marrakesh in 2001, the project cycle, including different 

steps, was defined more precisely10 (Yamin 2005). In the meantime, progress has been made and 

the project cycle now basically contains the following six steps (FOEN 2011; UNFCCC 2010; 

UNFCCC 2012a; Yamin 2005):  

Step 1: Project Design 

The project participants must prepare a Project Design Document (PDD) which includes detailed 

information on the project purpose, a description of the baseline and monitoring plan, an assess-

ment of environmental impacts, an outline of stakeholder views on the project and information on 

any additional benefits the project will bring. The project must be approved by the Designated 

National Authority (DNA) of the countries involved. In addition, the host country11 must evaluate 

the projectĜs compliance with the defined requirements for sustainable development.  

                                                           
10 Decision 17/ CP.7 (UNFCCC 2002b). 
11 In the context of the CDM the non-Annex I country may be referred to as the host country.  
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Step 2: Validation  

The Designated Operational Entity (DOE) is selected by the project developer. The DOE inde-

pendently evaluates the project activity based on the PDD and ensures that the planned activities 

are consistent with CDM modalities.  

DOEs12 need to be accredited by the Executive Board (EB). The project developer is free to 

choose its DOE and pays the DOE for services rendered (UNFCCC 2011a). The financial flows from 

the project developer to the DOE have raised concerns. Even if DOEs follow the review guidelines, 

their objectivity can be called into question. Therefore, Schneider (2009: 251) argues that the rules 

should be adapted so that the EB is responsible for making payments to the DOE. This may en-

hance the credibility of the validation process.  

Step 3: Registration 

The DOE submits the validated PDD to the EB. The EB consists of 10 members and 10 alternate 

members; it operates under the COP/MOP13 and supervises activities under the CDM. The formal 

acceptance of a project by the EB includes the evaluation of the PDD and the registration of the 

project, provided that requirements are fulfilled. PDDs are then published on the website of the 

UNFCCC14 and can be accessed by the public.  

In addition to accrediting DOEs, managing the registration process, and issuing of CERs (see 

below), the EB is also authorized to develop technical rules and procedures for the CDM and ap-

prove new methodologies (Michaelowa 2009).  

Step 4: Monitoring 

Once a project is operating, the project developer regularly monitors the emissions according to 

the approved methodology described in the PDD and prepares a monitoring report. The report 

also includes an estimate of the CERs generated and is submitted to the DOE.  

5. Verification and certification 

The DOE is responsible for the periodic independent review and verification of the emission re-

ductions according to the monitoring reports. As a next step the DOE certifies that the project 

activity achieved the emission reductions as demonstrated in the verification process. This certifi-

cation report legitimizes the CERs and is submitted to the EB.  

  

                                                           
12 A list of accredited DOEs is accessible on the website of the UNFCCC http://cdm.unfccc.int/DOE/list /index.html. 
13 MOP is the Meeting of the Parties and refers to the parties to the Kyoto Protocol.  
14 http://cdm.unfccc.int/Projects/projsearch.html 
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6. Issuance of CERs 

Once the EB has verified the certification report, the EB issues the requested CERs. 2% of the value 

of the CERs generated is transferred to the Adaptation Fund, a fund designed to help particularly 

vulnerable developing countries adapt to climate change.  

 

It should be noted that the project cycle described above is only applicable to large-scale projects. 

Small-scale projects can use a simplified version in order to reduce transaction costs (Yamin 2005). 

One of the challenges facing the CDM is finding an accurate balance between transaction 

costs and environmental credibility (Yamin 2005). On the one hand, institutions to control and 

verify projects are necessary to guarantee the environmental integrity of the system. This is a cru-

cial issue since using fictitious CERs increases net global emissions (Michaelowa 2009). On the 

other hand, the fact that it takes 3 years on average between project submission and the issuance 

of the first CERs increases transaction costs and reinforces uncertainty (The World Bank 2010: 2). 

There is one further important issue that impacts environmental integrity that must be con-

sidered. The CDM involves various stakeholders; project developers, investing countries15, host 

countries, CER buyers and sellers, consultants, non-governmental organizations (NGOs) and regu-

lators. Most of these actors have an incentive to generate as many CERs as possible (Michaelowa 

2009). This behavior pattern may enhance the risk that CDM projects will not accomplish the nec-

essary environmental goals. At this point asymmetric information presents a significant challenge 

to regulators (Gillenwater 2011). While the project developer is accurately informed regarding the 

related project parameters, the regulator is less well informed and relies on information published 

in the PDD in order to assess a projectĜs compliance with the necessary requirements.  

Given the limitations of the Kyoto Protocol, the CDM seems to be an appropriate solution to 

increase efficiency. Developed countries under the Kyoto Protocol can meet their emission targets 

in a cost effective way while developing countries benefit from technology transfer and income 

generation from CERs that enhances their capacity to adapt to climate change. However, the CDM 

has been criticized heavily in recent years. First, there is uncertainty as to whether a project would 

have been implemented anyway as a result of, for example, increased demand for energy in the 

host country. Since it is attractive to generate income from CERs, project developers may have an 

incentive to ěpushĜ their projects through the CDM cycle even though they would have been im-

plemented anyway. Second, domestic climate policies in the host country may be delayed in favor 

of financially attractive CDM projects. This is reinforced by the fact that host countries do not have 

any emission reduction targets (FitzRoy and Papyrakis 2009). The question of whether a project 

                                                           
15 In the context of the CDM, an Annex I country that invests in an emissions reduction project may be referred to as an 

investing country.  
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would have been implemented anyway is at the heart of the additionality problem which will be 

discussed in section 3.  

There are internal impacts such as decisions made by the EB that determine how CDM pro-

jects are implemented, however, it is important to see the CDM in a broader context. As a part of 

the global climate regime, it is heavily influenced by decisions made on the international political 

stage. While 38 countries agreed to a 2nd commitment period under the Kyoto Protocol at COP 17 

in Durban16, some uncertainty regarding the future of the CDM after 2012 remains. Therefore, 

Martin Hession, the head of the CDM EB, urged countries to provide a clear signal on the future 

of the CDM at the COP in Qatar (IISD 2011).  

 

2.2.2 HOST COUNTRIES AND THE DISTRIBUTION OF CDM PROJECTS 

Following on the discussion of the theoretical aspects of the CDM, the paper now focuses on the 

implementation of projects and the development of the CDM over the years.  

As of September 2011, there were over 3400 registered CDM projects. These projects gener-

ate over 516 million CERs annually. Over 2 billion CERs are expected to be in the pipeline by the 

end of the first commitment period in 2012. Over 80% of CDM projects are implemented in Asia 

and China is the most common host country for CDM projects, accounting for around 1590 pro-

jects, or roughly 45%, of all projects registered. China is followed by India (20.8%) and Brazil 

(5.6%). All in all, over 95% of all projects are implemented in Asia and the Pacific, and Latin Ameri-

ca (UNFCCC 2011e). Figure 3 shows the distribution of projects among host countries.  

The distribution of expected annual CERs shows a similar pattern. ChinaĜs share is 64%, IndiaĜs 

11% and BrazilĜs 10% (UNFCCC 2011c). The distribution of CDM projects as well as the corre-

sponding distribution of CERs is biased towards a few host countries. Hence, it is uncertain wheth-

er the CDM will be able to meet its requirement to support sustainable development and technol-

ogy transfer to developing countries. These concerns are not new - the experience of the AIJ pilot 

program had already raised concerns regarding the unequal distribution of projects given that, of 

the 125 AIJ projects, only 5 took place in Africa (UNFCCC 2002a).  

The distribution of investing parties shows that the United Kingdom and Northern Ireland are 

the most active participants with 1185 projects (September 2011), equivalent to 29.6% of all pro-

jects. Switzerland is involved in 20.6% (810 projects) and Japan in 11.2% (446 projects) of CDM  

                                                           
16 Decision 1/ CMP.7 and Decision 3/ CMP.3 
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18 The global warming potential is defined as: 
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2.2.3 THE CDM AND THE CARBON MARKET 

The carbon market is not the focus of this master thesis. Nevertheless, it is worth discussing it 

briefly, in order to provide a comprehensive understanding of the CDM.  

As shown in Figure 6, various types of allowances and credits are traded on the carbon mar-

ket. The total market value of carbon credits increased exorbitantly between 2005 and 2008. It 

then leveled off in 2010 at a total carbon market value of US$ 142 billion. At this time, the share 

of CDM projects was around 14%, a market value of around US$ 20 billion. After peaking in 2008, 

both the primary and secondary19 CDM markets experienced drops in their market values. At the 

same time, the EU ETS Allowances became more dominant, accounting for 84% of the total car-

bon market value in 2010 (The World Bank 2011: 9).  

 

Figure 6: Carbon market values 2005-2010  

 

 

 

 

 

 

 

 

 

 

Source: The World Bank (2011: 9) 

In 2011, 320 million CERs were generated, a significant increase over the 132 million CERs that 

were generated in 2010. The increase in the supply of CERs is reflected by falling market prices. 

Prices peaked in July 2008 when certificates were traded at a price of around 33 US$ in some 

                                                           
19 The CDM market is divided in two segments. The primary market refers to direct transactions of CERs from the project 

developer to the investor. The secondary market includes all subsequent transactions.  
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stock exchanges. Since then prices have fallen steadily. In December 2011, the price dropped to 

6.60 US$ per CER. The reason for the falling prices is, in addition to the impact of the financial 

crisis, an oversupply on the carbon market triggered by uncertainty regarding post-2012 regula-

tions. In addition, the exclusion of carbon credits generated by HFC-23 and N2O projects by the 

European Union from 2013 onwards has caused companies to dump their credits on the market. 

While the growth rate of supply is currently leveling out, supply is expected to continue to exceed 

demand until 2020 (The World Bank 2011: 10; Bloomberg 2011a,2011b).  
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3 ADDITIONALITY  
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Figure 7: Framework of additionality

Source: Scottish Enterprise (2008: 28) 
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20 Paragraph 5 of Article 12 of the Kyoto Protocol (UNFCCC 1998). 
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2009). Since additionality has not been specified, researchers working in this field use different 

definitions. Michaelowa (2009: 249), for instance, defines addtionality as follows:  

The essential idea underlying the concept of additionality is that the emissions reductions of a 

CDM project would not have happened under ěbusiness-as-usualĜ. 

A further example is Schneider (2009: 242) who states that additionality is ęđ the demonstration 

that the emission reduction would not occur without registration as a CDM project.Ě   

  

3.2 DEMONSTRATING AND ASSESSING THE ADDITIONALITY OF CDM PROJECTS 

These different definitions have one common core point: only projects that can demonstrate that -

they need the (financial) support of the CDM can enter the project cycle.  

Figure 8 illustrates this concept. Assume a power plant uses coal for power generation. This results 

in baseline emissions, i.e. the ěbusiness-as-usualĜ scenario that is indicated by the dashed line. At 

time t the CDM project activity starts. An example is a project that switches from producing coal 

power to hydro power. This leads to project emissions that are below the baseline emissions (solid 

line). The outcome is the emission reduction illustrated by the blue triangle. Since the baseline 

emissions become hypothetical as soon as the project activity starts, the reduction has to be prov-

en based on the baseline calculated according to a methodology approved by the EB21. This 

methodology in turn has to be consistent with the guidelines defined in the Marrakesh Accord22. 

Even if methodologies exist, calculating baselines is inherently difficult since they are subject to 

uncertainty because the counterfactual can never be measured (Lee and Shrestha 2005). Once the 

baseline is defined, the project developer has to demonstrate in the PDD that these emission re-

ductions are real, i.e. additional. 

Devising the appropriate tools to demonstrate additionality is extremely challenging be-

cause any effort to define additionality creates both false positives and false negatives. False nega-

tives arise when a proposed project does not pass the additionality assessment but does in fact 

meet the additionality requirements. By contrast false negatives, i.e. non-additional projects, may 

enter the CDM cycle which is a pitfall for the environmental integrity of the CDM (Trexler et al. 

2006). That is, registering a project that would have been implemented anyway increases net 

global GHG emissions because these CERs are used in developed countries to meet emission tar-

gets. Both, false negatives and false positives, negatively affect economic efficiency. While false 

                                                           
21 So far, there have been over 100 methodologies accepted (UNFCCC 2012b). 
22 Decision 17/CP.7 (UNFCCC 2002b).   
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Figure 10: Consolidated additionality tool

Source: adopted and modified from Michaelowa (2009: 253)
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Finally, a common practice analysis assesses the technology or practice of the project type pro-

posed. The goal is to show whether the technology or practice is already deployed in the corre-

sponding sector or region. In order to prove additionality, the project developer must demonstrate 

that the idea of the project is ěuniqueĜ and the CDM is needed because the technology or practice 

proposed is not common. A problem with the common practice analysis is a lack of clearly de-

fined common rules that would enable an objective evaluation of whether a proposed project is 

common practice or not. There are examples where a threshold of 5% is set. That is, a project 

activity is considered to be common practice if projects with similar characteristics are deployed in 

more than 5% of all projects implemented in the sector or region (Schneider 2009; Michaelowa 

2009). In these cases, the probability is relatively high that this project would have been imple-

mented anyway.  

Generally, each project developer must prove that a proposed project is additional. However, 

some exceptions do exist. However, some exceptions do exist. First, the ěpositive listĜ that lists pro-

ject types considered to be additional anyways. To date, only HFC-23 projects have been included 

in this list. Second, the EB agreed on a simple barrier test for small-scale projects. This test is less 

resource intensive than the normal process and is expected to increase the participation of small-

scale projects (Schneider 2009). 

At the heart of the CDM, additionality is controversially debated in international climate ne-

gotiations and in the literature. The main challenge is that the concept of additionality is hypo-

thetical. That is, it can never be proven with absolute certainty whether or not a project would be 

implemented without the CDM (Schneider 2009). Within academic discussions, two opposing opin-

ions are prevalent. On the one hand, the ěadditionality skepticsĜ deny the necessity of additionality. 

They argue that any project below the baseline should receive CERs. Wara and Victor (2008), for 

instance, do not deny the benefits of a carbon offset scheme as a concept. However, they state 

that the performance of the additionality test is very poor because the complexity of some CDM 

projects can hardly be reflected in the test. Hence, they propose that additionality tests should 

focus on project types for which assessing additionality is less difficult. On the other hand, there 

are stakeholders who state that no profitable project should get any CERs (Michaelowa 2009). 

According to this view, projects generating income from electricity generation would automatically 

be excluded from the CDM.  

The role of national governments in host countries is another issue regarding additionality 

that must be addressed. For example, controversy arose recently concerning ChinaĜs National De-

velopment and Reform Commission (NDRC), the commission that controls Chinese power tariffs 

for wind generated electricity. The EB observed decreasing power tariffs in 2009 which artificially 

reduced the economic feasibility of wind power projects. This raised the concern that the falling 
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power tariffs were the result of an intentional intervention by the Chinese governments to increase 

the number of CDM projects that could make valid additionality claims. This in turn implies that 

CDM revenues are replacing government subsidies for renewable energy, which is not the inten-

tion of the CDM. This example indicates that incorporating domestic energy policy (e.g. subsidies 

for low-carbon technologies) is important for the credibility of additionality tests and should be 

considered. However, this is likely to be challenging (He and Morse 2010). He and Morse (2010: 7) 

call this crucial decision making point the ěOffsettersĜ ParadoxĜ, described as follows:  

On the one hand, ignoring domestic subsidies for lesser-emitting investments results in CDM 

crediting for BAU domestic activity. On the other hand, incorporating emissions-reducing do-

mestic policies into the baseline against which CDM projects are compared might create a 

perverse incentive against implementing such policies, as they would jeopardize CDM reve-

nues. 

Summing up, additionality under the CDM is not a mature concept yet. Being aware of the limita-

tions of additionality, Gillenwater (2009) advocates a rather pragmatic view regarding both offset 

schemes in general and additionality in particular. He proposes that the tools in place should be 

considered accurate, as long as they are at least as good, or better than, the competing policy 

alternative.  

 

3.3 INVESTMENT ADDITIONALITY AND THE INTERNAL RATE OF RETURN 

In section 3.2 the concept of investment additionality was introduced. Since it is the underlying 

basis of the empirical analysis it will be discussed in further depth in this sub-section. Before going 

into more detail, it is important to note that investment additionality must be distinguished from 

financial additionality. For the conditions for financial additionality to be met, CDM projects must 

be implemented independently from existing foreign aid programs. By contrast, investment 

additionality refers to the expected rational behavior of an actor under a program that allows rev-

enue to be generated from emissions credits (Gillenwater 2011).  

In order to assess the investment additionality of a CDM project, financial parameters are re-

quired that will enable the financial feasibility of a project to be evaluated. The IRR, a financial 

parameter and investment decision criterion that is applied globally, is the parameter that is nor-

mally used. It is defined as: ęđ the compound annual rate of return on the project given its up-

front costs and subsequent cash flowsĚ (Megginson and Smart 2009: 340). Specifically, the IRR is 
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Source: Megginson and Smart (2009: 341)
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24 Usually, the expression Ħbenchmark‘  is used
25 EB 16 Report Annex I (UNFCCC 2004).
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Therefore, the revenue from CERs is necessary for the project to be financially and economically 

feasible, and hence, for investment additionality to be fulfilled.  

 

Table 1: Example of the IRR (project number 3107) 

Project IRR without 

CER income 

Project IRR with 

CER income 

Benchmark 

6.95% 10.09% 8% 

 

Source: UNFCCC (2011f) 

 

At first glance, assessing investment additionality seems fairly straight forward. However, economic 

activities also involve non-monetary parameters that are difficult to observe and quantify. For in-

stance, the investments additionality tool does not have the capacity to consider many of the risks 

and challenges project developers face. Depending on the specific situation and the risk taking 

behavior of the project developer, the level of risk aversion differs among project developers. Even 

if, in theory, risk aversion can be quantified by probabilistic evaluation, in reality, this quantification 

is constrained by time and financial resources (Greiner and Michaelowa 2003).  

There are also additional drawbacks. Businesses criticize this methodology because it requires 

the disclosure of highly confidential business data. This highlights the tensions that can arise be-

tween the need for transparency26 and industry concerns regarding confidential information In 

addition, academia points out the underlying paradox of the investment additionality ė the 

tradeoff within the CDM between environmental integrity and cost-effective emission reductions 

(Greiner and Michaelowa 2003). Grubb et al. (2011: 558) describe this paradox as: "đ the more 

cost-effective the project, the more uncertain the additionality". That is, if a project only requires a 

small additional benefit in the form of CER revenues in order to become financially feasible, a 

slight change in economic conditions such as higher electricity prices would have the same effect 

as the CERs. But since the project is now feasibile as a result of economic conditions, the project 

would not be considered additional.  

A critical element in determining investment additionality is setting the benchmark. The level 

of influence exerted by decision makers on the benchmark setting process cannot be ignored. For 

fully-market oriented sectors, benchmarks are based on profitability considerations. However, in 

China, for instance, many sectors and consequently market power within those sectors, are influ-

enced by central government policy. According to He and Morse (2010) a benchmark of 8% for 

                                                           
26 All documents including PDDs and monitoring reports are available on the website of the UNFCCC. 
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wind power projects, set by the State Power Company in 2002, is both arbitrary and antiquated. 

They claim that the benchmark of 8% does not reflect current market conditions and, since the 

power sector in China is dominated by state owned enterprises, the benchmark may not be relia-

ble. Therefore, whether assessing investment additionality based on the IRR-benchmark compari-

son is appropriate tool questionable. 

In summary, investment additionality and its components reveal several drawbacks. Neverthe-

less, it is the most objective and the only quantitative test available to assess additionality (Au 

Yong 2009). Therefore, there is good reason to analyze it in more detail in the empirical part of 

this thesis.  

 

3.4 LITERATURE AND STUDIES ON ADDITIONALITY 

This section of the MasterĜs thesis provides an overview of the current literature and studies that 

analyze additionality in the context of the CDM. By focusing on studies related to investment 

additionality, the aim of this section is to present different findings and approaches that provides 

additional context to the empirical section of this thesis.  

Studies have been completed by Michaelowa and Purohit (2007), Sutter and Parreño (2007), 

Zhang and Wang (2011) and Au Yong (2009), to name a few. Michaelowa and Purohit use a quali-

tative approach and analyze 19 PDDs from Indian CDM projects registered in 2006. The criteria 

used for the evaluation include the use of independent resources in the barrier analysis, types of 

barriers listed, accuracy of the common practice analyses, completeness of the information provid-

ed and assessment of additionality tests on behalf of the DOE (Michaelowa and Purohit 2007). The 

results show that around one-fifth of the projects are not considered to be additional. The primary 

reason for this result is that project developers do not provide sufficient or consistent information 

and argumentation Therefore, additionality cannot be proven. In addition, it was frequently the 

case that the DOE did not properly check the additionality argumentation given by project devel-

opers. In these cases the DOEs failed to do their job (Michaelowa and Purohit 2007). In addition, 

experiences in the past have shown that some investment additionality tests exhibit a lack of 

transparency in their calculations. In particular, investment costs, revenues and discount rates had 

not been clearly specified. To avoid this pitfall, the EB defined more detailed rules for investment 

analysis in 2008 (Michaelowa 2009). 

The study by Michaelowa and Purohit (2007) indicate that the additionality proof reveals 

drawbacks. Nevertheless, it is worth noting that the projects evaluated in this study were regis-



 

   ADDITIONALITY  |  29 

 

  

tered in 2006. Since then, a lot of progress has been made. There are stricter guidelines regarding 

additionality and the DOEs have professionalized their work.  

Although there do exist guidelines for demonstrating additionality, certain authors argue that 

the assessment and review process is still rather subjective. Vasa and Neuhoff (2011) compare 

various studies addressing this issue. They conclude that between one-fifth (Michaelowa and 

Purohit 2007) and two-thirds (Wara and Victor 2008) of CDM projects are not likely to be addi-

tional. Assuming these results are credible, they calculate that the use of CERs in the EU ETS be-

tween 2008 and 2009 led to an increase in net global GHG emissions (in CO2eq) of 30-106 million 

tons (Vasa and Neuhoff 2011: 3). In addition they point out that CERs generated by false positives 

lead to falling carbon prices, and hence, diminish the incentive for domestic emission reduction 

measures in countries with emission targets.  

Ellis et al. (2007) assess, among other things, the investment costs and revenue from CDM 

projects. They calculate the number of CERs generated annually per unit of investment in US$ for 

various projects. While N2O- or HFC23 projects generate 0.5 - 0.99 CERs per US$ invested annual-

ly, renewable electricity generation has a much lower share of 0.002-0.004 CERs per US$ invested. 

This indicates that investments vary considerably between project types. They conclude that for 

many projects the revenue from CERs are ěthe icing on the cakeĜ, and hence, the CDM plays a 

minor role in determining financial and economic feasibility. This argument has limitations, be-

cause the authors do not consider that project developers may also face other challenges such as 

technological or political barriers.  

An additional study was completed by Zhang and Wang (2011). They evaluate additionality 

and co-benefits, i.e. sulfur dioxide emission reduction (SO2), of Chinese CDM projects simultane-

ously. This is one of the rare examples where an econometric approach is used. Since GHG emis-

sions are not reported at the Chinese sub-national level, they use SO2 emissions as an indicator of 

GHG emissions. The logic underlying this methodology is, if renewable energy projects under the 

CDM replace fossil-fuel power generation, both GHG and SO2 emissions will decrease. Therefore, 

additionality can be evaluated indirectly. According to the results, the CDM does not have a statis-

tically significant effect on SO2 emissions. Therefore, the authors conclude, that the additionality of 

CDM projects is questionable.   

Sutter and Parreño (2007) evaluate the relationship between additionality and the sustainable 

development of CDM projects. They analyze 16 registered CDM projects covering different host 

countries27. Sutter and Parreño use the ȞIRR (= IRR including CER revenues ė IRR excluding CER 

                                                           
27 Included host countries: Brazil, Republic of Honduras, India, China, Republic of Korea, Kingdom of Bhutan, Bolivia and 

South Africa Sutter and Parreño (2007: 82 f).  
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revenues) for evaluating the additionality of the projects. They state that, if CER revenues make a 

significant contribution to economic feasibility, the ȞIRR should give a relatively high value, and 

therefore, it is very likely that the project is additional. 

The project specific ȞIRRs are rated according to three scales defined by the authors and 

then included in the MATA-CDM model28. They conclude that 11 out of 16 projects are very un-

likely to be additional. This result is in consistent with the findings of the studies discussed above.  

The investment analysis is considered to be the most objective and the only quantitative test 

among the different steps of the additionality assessment. Au Yong (2009) provides an analysis of 

the IRR based on a sample of 222 registered CDM projects in Brazil, China, India, Mexico and Ma-

laysia including several project types. Similar to Sutter and Parreño (2007), Au Yong uses the ȞIRR 

as an indicator for investment additionality. The study assumes that the higher the difference is, 

the more additional a project is. This assumption is supported by Sutter and Parreño who have 

the same interpretation of the ȞIRR. Furthermore, Au Yong defines a threshold of 2% for the ȞIRR. 

The study concludes that projects with a ȞIRR below 2% are unlikely to be additional since CER 

revenues do not make a substantial contribution to financial and economic feasibility.  

Au Yong uses the One-way Analysis of Variance (ANOVA) for the analysis. The results show 

that landfill gas projects exhibit the highest median ȞIRR of 19.4. There are two explanations for 

this result. First, methane has a high global warming potential, hence, a large amount of CERs can 

be generated. Second, landfill gas projects do not generate any revenues except from CERs. 

Therefore, it is reasonable that the CDM is the decisive factor for participating in the mechanism. 

By contrast, hydro (2.2%) and wind (2.2%) projects have the lowest ȞIRR. Based on the arguments 

made by Au Yong, landfill gas projects are more additional than hydro- and wind projects. Overall, 

26% of the projects feature a ȞIRR below 2%.  

After discussing the theoretical background to the concept of additionality and the current 

literature on the subject, the implications for the empirical part of this master thesis are extracted. 

The literature review has shown that the additionality tool needs to be improved. This is particu-

larly true for the investment additionality test. This was also acknowledged at COP 17 in Durban in 

2011, where it was emphasized that additionality guidance and standardized baselines need fur-

ther refinement (IISD 2011). Modification and improvements may enhance the credibility of the 

additionality test which in turn can support the CDM in its uncertain future.  

The review of current literature shows that the proof of additionality presented by project de-

velopers can be evaluated in two different ways, by using a qualitative approach as Michaelowa 

and Purohit (2007) do, or, by using a quantitative approach as Zhang and Wang (2011), and Au 

                                                           
28 The Multi-Attributive Assessment of CDM, introduced by Sutter, is a model to evaluate sustainable development contri-

bution of CDM projects Sutter and Parreño (2007).  
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Yong (2009) do. The qualitative approach has the advantage that project specific challenges and 

problems can be taken into consideration. This includes determinants such as technological or 

political barriers which cannot be measured in quantitative terms. The drawback is that this meth-

od requires considerable knowledge of the technological, political and economic conditions in the 

particular region. Furthermore, assessments of ěsoftĜ factors may be influenced by subjective opin-

ion.  

The quantitative approach has the advantage that objective determinants, i.e. financial indica-

tors, can be used. One approach is to use the ȞIRR as Au Yong, and Sutter and Parreño do. A 

second approach is to use SO2 as a proxy variable for GHG emissions. However, it is difficult to 

gather this data since access to reliable Chinese databases is restricted. By contrast, information 

about project specific IRRs are easily accessible on the website of the UNFCCC where the PDDs 

are published. This is one reason why the empirical part of this thesis follows this approach. More 

importantly, using the ȞIRR could contribute substantially to the improvement of the investment 

additionality test since it can be applied independently from the benchmark. However, currently, 

knowledge about the ȞIRR and its determinants is lacking. Therefore, an econometric analysis of 

the determinants of the ȞIRR can substantially contribute to the understanding of this financial 

indicator. 
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4 EMPIRICAL ANALYSIS OF THE ů IRR OF SWISS-CHINESE CDM PROJECTS 

This section is divided into three parts: sub-section 4.1 describes the data used, provides descrip-

tive statistics and analyses the features of Swiss-Chinese CDM projects. The second subsection 

includes the econometric model and the hypotheses, and the third subsection presents the results 

of the analysis.  

 

4.1 DATA 

Based on the previous discussion, the determinants of Ȟ IRR (delta_irr) are identified. The following 

parameters of input and output cash flows are included as independent variables; annual revenue 

from CERs (annual_reduction), annual revenue from gas/power generation (annual_revenues), in-

vestment (investment) and annual operation and maintenance costs (annual_o_m), all values are 

given in millions of US dollars. Results presented by Au Yong (2009) show considerable project-

related differences with respect to the Ȟ IRR. Therefore, the project type (type) is included as an 

independent variable. Project types are highly dependent on regional characteristics such as to-

pography, political circumstances and the availability of technology. In order to control for these 

impacts, the province (province) that the project is implemented in is included as a control varia-

ble. Obviously, the province variable is not likely to control for each aspect mentioned. Neverthe-

less, it is assumed to reflect at least the province specific political circumstances. 

Ellis et al. (2007) show that the efficiency of investment with respect to annual GHG reduc-

tions and capacity (kW) installed varies significantly between CDM projects. However, there is little 

experience with how these parameters affect Ȟ IRR. Therefore, investments per tCO2eq reduction 

(investment_co2) and investment per kW installed in US$ (investment_kw) are considered, both 

values are given in US dollars.  

There are two main sources for the data. First, the PDDs published on the website of the 

UNFCCC29, second, the ěCDM/JI Pipeline Analysis and DatabaseĜ published by the UNEP Risoe Cen-

tre30. According to the UNFCCC, 310 Swiss-Chinese projects were registered between December 

2005 and July 2011. The majority of the variables originate from the UNEP Risoe Centre (2011). 

These are, investment in millions of US dollars31, annual operation and maintenance costs in mil-

                                                           
29 http://cdm.unfccc.int/Projects/projsearch.html 
30 http://cdmpipeline.org/index.htm unfccc.int/Projects/projsearch 
31 In PDDs the parameters are usually expressed in Chinese Yuan. Nevertheless, the UNEP Risoe pipeline provides all data 

converted into US$.  
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lions of US dollars, investment in $US per tCO2eq abatement, investment in $US per kW, project 

type, and province of implementation. The annual reductions in ktCO2eq are also taken from the 

UNEP Risoe Centre. This variable will be used as a proxy for annual revenues from CERs. This 

method is defensible because annual revenues from CERs are proportional to annual emission 

reductions. The CER price can be ignored because project developers calculate input cash flows of 

CERs by using carbon prices that vary only slightly between 8-10 $US per CER. 

Both the Ȟ IRR and annual revenues from power gas/generation are not directly available and 

must be calculated using key figures published in the PDDs. Ȟ IRR is calculated by taking the IRR 

including the income from CERs minus the IRR not including the income of CERs. Some PDDs 

contain inconsistent information regarding the IRR. This is especially true for projects in the early 

stages of development. In order to get the essential information, the Excel files containing detailed 

calculations attached to the PDDs were analyzed. 47 projects were excluded from the analysis 

because the Ȟ IRRs could not be determined for these projects. There are two main reasons for 

this. First, some project types, such as HFC23 projects, are not required to calculate their IRRs. 

They are considered to be additional in terms of investment anyway since they do not generate 

any revenue apart from the income from the CERs. Second, some project developers perform a 

barrier analysis instead of an investment analysis. Finally, there are a few projects for which com-

prehensive information is not available, neither in the PDD nor in the attached Excel file. Conse-

quently, these projects are not considered in the empirical analysis.  

The final step is to calculate annual revenues from production. The most common income 

source is the generation of power which is then delivered to the grid. Some projects also produce 

gas or heat. The PDDs contain the expected annual production from power32, gas33 or heat34 and 

corresponding expected prices. Particular attention is required, since project developers make cal-

culations using different prices35. In addition, the value added tax (VAT) is not included in a con-

sistent manner.. Some project developers list the expected price including VAT, while others list it 

excluding VAT. For the purpose of this thesis, the prices excluding VAT are considered. As for the 

IRR, some PDDs do not provide comprehensive and reliable information on the annual production 

of power, gas, and heat and corresponding prices. These projects are excluded from the empirical 

analysis.  

                                                           
32 Expressed in MWh 
33 Expressed in m3 
34 Expressed in GJ 
35 Prices on the electricity market considerably vary depending on the source (wind, hydro, landfill, etc) and the grid pro-

vider (purchaser).  
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Table 2 defines the variables and presents the descriptive statistics. It shows the minimum and 

maximum values, which demonstrate considerable differences. Therefore, the data set is validated 

regarding potential outliers that could trigger a bias. The results show that these values are cor-

rect and, hence, are not excluded from the analysis. The data set includes one project with zero 

revenue. This is a landfill gas project that does not generate any revenue from power/gas produc-

tion. The results show that all variables have a high standard deviation, indicating that values are 

not likely to follow a normal distribution. Comparing the mean values with the minimum and max-

imum values show that all variables are right-skewed. There are differences regarding the number 

of observations due to either missing values in the data provided by the UNEP Risoe Centre or 

ambiguous and inconsistent information in the PDD which are treated as missing values.  

 

Table 2: Definition of the independent variables and descriptive statistics 

 Definition Mean  Standard 

deviation 

Min Max N 

annual_reduction Annual reduction in ktCO2eq; 

proxy for CER revenue 

169.9 255.76 10 2136 263 

annual_revenue Annual revenue from pow-

er/gas production in million 

US$ 

9.64 16.15 0 135.73 261 

investment Project investment in million 

US$ 

57.13 67.67 1.70 408.70 259 

annual_o_m Annual operation and mainte-

nance costs in million US$ 

3.37 8.56 0.40 107.02 228 

investments_co2 Investment per tCO2 emission 

reduction in US$ 

381.10 222.97 14.20 1424.70 259 

investment_kw Investment per kW installed in 

US$ 

1188.25 484.37 208.80 5787.30 256 

 

The project type (types) and the province where the project is implemented (province) are ex-

pressed as dummy variables. The dataset includes 12 different project types36 and 28 different 

provinces37. Building on this, 12 dummy variables are generated for types and 28 for province.  

As mentioned above the descriptive statistics indicate that the variables are right-skewed. Sev-

eral tests performed with STATA confirm these findings. In order to get a less skewed distribution 

                                                           
36 Wind, hydro, biomass, coal bed/mine methane, EE own generation, fossil fuel switch, HFC23, landfill gas, methane avoid-

ance, N2O, solar, and transport.  
37 Inner Mongolia, Sichuan, Hebei, Yunnan, Gansu, Liaoning, Shandong, Hunan, Shanxi, Zhejiang, Guangdong, Henan, Jilin, 

Anhui, Jiangsu, Ningxia, Hubei, Xinjiang, Guizhou, Chongqing, Fujian, Heilong jiang, Jianxi, Shaanxi, Beijing, Qinghai, Guang-

xi, and Hainan.  
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and to avoid biased results caused by very small or high values, logarithmic values can be em-

ployed (Kohler and Kreuter 2008). Therefore, the logarithmic functions are calculated for each con-

tinuous variable. 

 

4.1.2 SWISS-CHINESE CDM PROJECTS 

The analysis now considers the features of Swiss-Chinese collaboration under the CDM. Figure 13 

shows the regional distribution of the 310 Swiss-Chinese CDM projects. For the sake of readability 

only the 10 most common provinces for CDM projects are listed38. The map below shows that the 

most common province for Swiss-Chinese project activities is Inner Mongolia, with 38 projects, 

equal to a share of around 12% of all projects. Inner Mongolia is followed by Sichuan with 29 

projects (9.4%), Hebei with 21 projects (6.8%) and Yunnan with 20 projects (6.5%). The remaining 

provinces have a share that is equal or lower than 5.5%. It is not unusual for investors from differ-

ent Annex I countries to jointly participate in a CDM project. Therefore, the expression ěSwiss-

ChineseĜ is used to indicate that at least one Swiss actor is involved in the project activity.  

 

Figure 13: Regional distribution of Swiss-Chinese CDM projects  

 

 

 

 

 

 

 

 

 

 

Source: Map: (Wikipedia 2011); Numbers: calculation according to dataset. 

                                                           
38 The complete list is attached in the appendix.  
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The next element considered is the project type. This is of interest since studies have shown that 

the Ȟ IRR is affected by project type (Au Yong 2009). 

ject types39. The two most common project types, which are wind and hydro pow

up the majority of projects, over 60%. A significant number of projects presented in 

be assigned to activities in the 

projects where emission intensive powe

tion. 

 

Figure 14: Share of project types among Swiss

 

Source: calculation according to dataset. 

Table 3 provides an overview of 

figures show that wind projects have a mean 

are relatively small differences. This is consistent with the findings of Au Yong (2009) who also 

concludes that wind and water projects have the lowest values. However, results from this study 

show a smaller Ȟ IRR of 2.2% for both types. 

small contribution to the financial and economic feasibility of these projects. Hence, itĜs possible 

                                                           
39 Note that a detailed description of the different project types is provided on the website of the

http://cdmpipeline.org/index.htm 
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that wind and hydro projects should not be included in the CDM program since slight changes in 

economic conditions can make such projects profitable.  

 

Table 3: Project type and mean ůIRR 

 

Source: calculation according to dataset.  

 

The highest mean values come from coal bed and coal mine methane projects and landfill gas 

projects. There are several reasons for the high ȞIRRs of these project types. While the cost of 

generating power from coal mine /coal bed methane is relatively low, China lacks technical 

knowledge in this particular field. Hence, maintenance costs are relatively high and performance 

relatively low (IEA 2009: 20). Therefore, it is reasonable that CER revenues make a significant con-

tribution to the profitability of coal mine/ coal bed methane projects. A similar explanation may be 

given for landfill gas projects. Since the revenue from power generation is insufficient to cover the 

project investment and operating costs, there is no incentive for the operator of a landfill to cap-

ture emissions. The revenue from CERs is likely to make such a project profitable and therefore 

increase the ȞIRR (UNFCCC 2011f)40.  

Since the dataset includes relatively few coal mine/ coal bed methane (10 projects) and land-

fill gas projects (12 projects) the figures listed in the table below must be treated with caution. 

Nevertheless, the mean ȞIRRs give an indication of which projects are more likely to be additional. 

The calculation of Ȟ IRRs shows that there are two projects that reveal relatively high values. First, 

project number 1664 (Ȟ IRR = 82.80%), and second, project number 3219 (Ȟ IRR = 74.5%). After 

checking the calculations in the PDDs, it is assumed that these values are correct, and therefore, 

are not treated as outliers. 

Figure 15 enumerates the Swiss actors that are involved in CDM activities in China41. The most 

relevant seven actors are companies that operate globally, with branches in Switzerland. These 

                                                           
40 See PDDs of the following projects published on the UNFCCC website: 2892, 1906, 4668, and 4610. 
41 A complete list of Swiss actors is attached in the appendix.  

Project Type Mean ůIRR Project Type Mean ůIRR 

Coal bed/mine methane 30.48 Hydro  3.69 

Landfill gas 27.15 Wind  2.78 

Methane avoidance 13.61 Solar not available 

Biomass energy  6.80 Transport not available 

EE own generation  5.74 HFC23 not available 

Fossil fuel switch 3.86 Nitric Acid not available 
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companies are involved in over 150 CDM projects, which have led to a 
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Figure 15: Swiss actors and number of CDM projects

Source: calculation according to dataset.
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The category ěOthersĜ includes all remaining Swiss actors participating in less than 10 projects. The 

most well known actor in this category is the Climate Cent Foundation. Established by Swiss indus-

try, it is part of a voluntary initiative whose goal is to reduce greenhouse gas emissions. It is fund-

ed by a charge of 1.5 Swiss cents levied on all imports of diesel and petrol into Switzerland. The 

foundation is required to reduce 17 million tones of CO2 between 2008 and 2012, 15 million tons 

of which should take place in foreign countries (Climate Cent Foundation 2011). According to the 

data, the Climate Cent Foundation supports three CDM projects in China, including two hydro-

power projects and one biomass energy project, that reduce 117 ktCO2eq annually.  

As mentioned above there exist many projects where more than one investor party is in-

volved. The CER share held by the corresponding party may change over time because new in-

vestment partners enter while others withdraw from the project. In this context it would be inter-

esting to learn more about the shares of CERs each party owns. However, according to the Swiss 

Emissions Trading Registry42, there exist no such statistics. The accumulated annual transactions to 

and from Switzerland are the only information available from the Swiss Emissions Trading Registry 

(Table 4).  

 

Table 4: National and international transfers of CERs  

Year Domestic transfers International transfers 

(outgoing) 

International transfers 

(incoming) 

2008 50,624,737 98,014,551 114,876,319 

2009 123,955,018 128,708,146 124,202,707 

2010 43,483,900 91,150,815 89,478,872 

2011 21,158,490 78,903,838 87,858,470 

 

Source: Emission Trading Registry (2012) 

 

ěDomestic transfersĜ represent the transfers of CERs within the Swiss Emission Trading Registry. 

ěInternational transfers outgoingĜ are the CERs transferred from the Swiss Emission Trading Regis-

try to accounts in foreign countries while ěinternational transfers incomingĜ are the CERs that are 

transferred to the Swiss Registry. This also includes entries from the primary market, hence, direct 

transfers between project developers and investors. The large amount of incoming and outgoing 

transfers reflects the fact that Swiss-Chinese collaboration is dominated by carbon trading compa-

nies.  

                                                           
42 Information via email from National Registry October 10, 2011. - 
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4.2 ECONOMETRIC MODEL AND HYPOTHESES 

The econometric analysis is used to estimate the effects of the variables introduced in section 4.1 

on the Ȟ IRR. There are two underlying methods that are applied in this masterĜs thesis, a multiple 

linear regression, and, a logistic regression analysis. The multiple regression model can be ex-

pressed as (Wooldridge 2003) 

 1 1 2 2 3 30 ... k ky x x x x uβ β β β β= + + + + + +  (1)  

where y is the dependent variable. There are k  independent variables x  with coefficient kβ , and 

error term u . Accordingly, Model I is defined as  

0 1 2 3

4 5 6

_ _ _

_ _ _ 2 _ j j

k k

logdelta irr logannual reduction logannual revenue loginvestment

logannual o m loginvestment co loginvestment kw type

province u

β β β β
β β β β
β

= + + + +
+ + + +

+

 

where jβ is the coefficient of the dummy variable of project type j and kβ is the coefficient 

of the dummy variable of province k. 

Figure 16 illustrates the expected effects of logannual_reduction, logannual_revenue, 

loginvestment and logannual_o_m on logdelta_irr. According to the logic of the IRR calculation, 

an increase in emission reductions is expected to lead to higher CER revenues which in turn 

leads to increases in the Ȟ IRR. Hence, it is assumed that logannual_reduction (the proxy for in-

come from CER revenue) has a significant positive impact on logdelta_irr (H1). By contrast, annu-

al revenue generated by power, heat, and gas production (logannual_revenue) are likely to have 

a significant negative impact on logdelta_irr (H2), since cash inflow increases, which enhances the 

probability that projects will be financial feasible. The variables that reflects cash outflows, i.e. the 

projectĜs investment (loginvestment) and the annual operation and maintenance costs 

(logannual_o_m), are both assumed to have a significant, positive impact on logdelta_irr (H3 and 

H4). 

The determinants investment_co2 and investment_kw, which are not included in the invest-

ment analysis, are expected to positively affect logdelta_irr (H5 and H6). The rationale behind this 

assumption is that projects that have low investment efficiency (high investment-CO2 or invest-

ment-kW ratios) have relatively high cash out flows compared to projects with higher efficiency.  

 

  



 

 

 

 

 

Figure 16: Illustration of expected effects on 

Source: authorĜs graphic based on sensitivity analysis as presented in the PDDs (UNFCCC 2011f)
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hand, there is considerable interest 

investment additionality test are appropriate to calculate 
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wind and hydro projects are likely to have a negative impact 

IRR because of their relatively low mean Ȟ IRR. By contrast, landfill and coal bed

usually have a high mean Ȟ IRR. Therefore, these project types are expected to 

The expected impacts are summarized in Table 5. 
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+ (H5) 

+ (H6) 

introduced above, an OLS regression is performed in section 4.3

mentioned above, there are two questions that are the focus of this MasterĜs

hand, there is considerable interest in evaluating whether the determinants used to perform the 

investment additionality test are appropriate to calculate the Ȟ IRR of Swiss-Chinese CDM projects
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The information gathered through this analysis may serve as a basis for developing an alternative 

tool under the umbrella of the investment analysis. On the other hand, it is of interest to delve 

further into the pattern of Swiss-Chinese CDM activities.   

In addition to Model I, a logistic model, containing four sub-models is introduced. The aim of 

this model is to demonstrate that the findings of Model I are robust enough to hold for a variety 

of thresholds defined for the Ȟ IRR. This consideration is based on the study by Au Yong (2009) 

who suggests that a threshold for the Ȟ IRR to be defined ė i.e. CDM projects demonstrating a Ȟ 

IRR above this threshold are expected to be additional in terms of investments and vice versa. The 

equation is expressed as (Kohler and Kreuter 2008) 

( 1)
1

L

L

e
P Y

e
= =

+
 (2) 

 

where e ≈  2,718. and  

 

0 1 1 2 2 ... k kL x x x uβ β β β= + + + + +  (3) 

 

For the logistic regression the equation is defined as 

(log _ 1)
1

L

L

e
P delta irr

e
= =

+
 

with  

 

0 1 2 3

4 5 6

_ _

_ _ _ 2 _ j j

k k

L logannual reduction logannual revenues loginvestment

logannual o m loginvestment co loginvestment kw type

province u

β β β β
β β β β
β

= + + + +
+ + + +

+

 

 

There are no details on the manner in which the thresholds for logdelta_irr are selected in order 

to divide the sample into additional and non-additional projects in the literature or in economic 

theory. Au Yong (2009), for instance, suggests a threshold of 2% for the Ȟ IRR. However, this 

choice is not justified by the author and not proven by theory. Due to a lack of information, those 

thresholds that reflect the critical values as closely as possible are chosen. The selected thresholds 

for logdelta_irr are: 2%, 2.5%, 3% and 5%. The models are defined and summarized in Table 6.  
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Table 6: Models for the logistic regression 

 

 logdelta_irri = 0 if  logdelta_irri = 1 if 

Model II Li ≥ 2%  Li < 2% 

Model III Li ≥ 2.5%  Li <2.5% 

Model IV Li ≥ 3% Li <3% 

Model V Li ≥ 5% Li <5% 

 

According to Table 6 logdelta_irr is encoded with 1 if the Ȟ IRR is below 2% and 0 otherwise. This 

is done for the benchmarks of 2.5%, 3% and 5%.  

 

4.3 RESULTS 

This sub-section presents the results of the empirical analysis. The first part presents the results of 

the multiple regression (Model I), and the second part the results of the logistic regressions (Mod-

els II-V). The analyses are performed with STATA. 

The first column in Table 7 presents the results of Model I. The reference variables are wind 

for the project type and inner mongolia for the province the project was implemented in. The 

command stepwise at p-level 0.2 is included for clarity. Therefore, STATA automatically omits all 

variables having a p-value higher than 0.2. The Breusch-Pagan/Cook-Weisberg test and the resid-

ual-versus-fitted-plot both control for homoskedasticity, they indicate that the pattern of the re-

sidual differs slightly from the assumption of homoskedasticity. This pattern does not invalidate 

the regression analysis, however, it may weaken the validity of the results. Therefore, the analysis 

is performed with robust variance estimators (Kohler and Kreuter 2008; Wooldridge 2003). 

The number of observations N is 222. The results show that three out of four variables rele-

vant to the investment analysis do not have a significant effect on the Ȟ IRR of Swiss-Chinese 

CDM projects. These variables are: investment (loginvestment), annual operation and maintenance 

costs (logannual_o_m) and revenues from CERs (logannual_reduction). By contrast, annual revenues 

of power/gas generation (logannual_revenues) have a significant negative effect on logdelta_irr (ſ 

= 5%). Hence, a 1% increase in annual revenues decreases logdelta_irr by 0.18%. Furthermore, the 

results show that both loginvestment_kw and loginvestment_co2 have a significant impact at level 

ſ = 1%. As expected loginvestment_kw has a significant positive impact on logdelta_irr. If this 

determinant increases by 1%, logdelta_irr increases by 0.28%. The coefficient of loginvestment_co2 

has a minus sign and is therefore inconsistent with expectations. The cause of this result could be 
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the curvilinear relationship between the independent and dependent variables. In order to verify 

this assumption, a slightly adopted Model I, including square functions of loginvestment_co2 and 

loginvestment_kw, is estimated. The results provide evidence for the curvilinear relationship. While 

loginvestment_kw reveals a concave curve, loginvestment_co2 has a convex curve. 

 

Table 7: Results of Models I Ě V  

 

 

 

 

 

 

 

 

 

 

 

The results for the dummy variables indicate that fossil fuel and biomass projects have a signifi-

cant positive impact on logdelta_irr compared to the reference category wind. As expected, hydro 

projects have a significant negative impact. These findings are similar to those listed in Table 3. 

Since a higher Ȟ IRR implies a higher probability that the project will be additional, fossil fuel and 
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biomass projects are more likely to be additional than hydro projects. In order to demonstrate the 

quality of the model specification, a Ramsey RESET test is performed. According to the p-value 

(0.2117) the null hypothesis cannot be rejected, and therefore, the model is assumed to have no 

omitted variables.  

The analysis now turns to the logistic regressions of Models II ė V. The goal of these analyses 

is to evaluate whether the results of Model I hold up under different thresholds for the Ȟ IRR. The 

analysis focuses specifically on the variable annual_reduction since it is a critical element in the 

investment analysis. For the purposes of the logistic regression analysis the dummy variables for 

province are excluded since the results of the first regressions have shown that including dummies 

does not lead to efficient estimations. The first logistic regression performed is Model II. This 

model has a threshold of 2%, i.e. logdelta_irr = 1 if Li < 2%. A numerical example demonstrates 

the implications of this threshold. According to the data set 23 Swiss-Chinese CDM projects be-

long to this group of projects which feature a Ȟ IRR below 2%. They represent annual emission 

reductions of around 3800 ktCO2eq which is around 9% of the total emission reductions achieved 

annually by all Swiss-Chinese CDM activities.  

The results of the logistic regression of Model II (benchmark 2%) are presented in Table 7. 

Again, the reference variable is wind. The number of observations is 188 ė this is lower than for 

Model I. The lower number of observations results from the inclusion of less dummy variables 

because estimability excludes the corresponding observations. As in Model I, both 

loginvestment_co2 and loginvestment are highly significant at ſ-level of 1%. While increasing in-

vestments decrease the probability that a project has a logdelta_irr below 2%, increasing annual 

reductions has the opposite effect. Unlike the results of Model I, logannual_reduction and 

logannual_revenues show significant positive impacts (ſ = 5%). Therefore, an increase in annual 

revenues and annual reductions increases the probability that logdetla_irr is below 2%. Regarding 

annual revenues, the findings are consistent with the outcome of Model I. Note that the negative 

coefficient in Model I and positive coefficient in Model II do, in fact, have the same effect. The 

logistic regression indicates that a project with increasing annual revenues reveals an increasing 

probability that it will be assigned to the project-cluster with the lower Ȟ IRR which is < 2% than 

to the project-cluster with Ȟ IRR ≥ 2%. This is comparable to the negative impact on continuous 

logdelta_irr  in Model I.  

The marginal effects of logannual_reduction show that a marginal change from the mean of 

4.6 increases the probability that a project has a Ȟ IRR below 2% by 0.8%. The positive relation-

ship between annual emission reductions and the group of projects with Ȟ IRRs below 2% contra-

dicts the theoretical assumptions, since it is expected that higher annual emission reductions lead 

to higher Ȟ IRRs. Another significant variable is hydro. The coefficient is positive, therefore 
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logdelta_irr of hydro projects is more likely to be below 2% compared to other project types. This 

is consistent with the mean values of the Ȟ IRR presented Table 3 which implies that hydro power 

projects are likely to have a relatively low Ȟ IRR. 

The results of Model III (benchmark 2.5%) presented in Table 7 show a slightly different pat-

tern. logannual_revenues, loginvestment and loginvestment_co2 have a significant impact on 

logdelta_irr. However, logannual_reduction does not have a significant effect on logdelta_irr. The 

marginal effects increase for all significant variables, indicating a stronger impact compared to the 

previous model. Again, there is a significant positive correlation between hydro and projects below 

the benchmark of 2.5%.  

The trend that logannual_revenue is likely to have a significant impact on logdelta_irr is con-

firmed by the results of Model IV (benchmark 3%). The coefficient of logannual_reduction is now 

significant at ſ-level of 1% and has a positive sign. Therefore, the threshold where the coefficient 

changes from positive to negative must lie somewhere between the values of 2% and 3%. The 

marginal effect of logannual_reduction indicates that a marginal increase above the mean de-

creases the probability by 1.1% that logdelta_irr is below 3%. The results of the logistic regression 

also indicate that energy efficiency projects (EE) have a significant negative impact on the proba-

bility that the Ȟ IRR is below 3%.  

 The last logistic regression that is performed is the one for Model V. A numeric example 

demonstrates the effect of adapting the 5%-benchmark to Swiss-Chinese projects. According to 

the data, 194 projects have a Ȟ IRR below 5%. This is equal to an annual emissions reduction of 

30400 ktCO2eq. As presented in Table 7, all crucial variables of the investment test have a signifi-

cant effect at ſ-levels of 5% or lower. loginvestment, logannual_o_m and logannual_revenues are 

positively related to the probability that logdelta_irr is below 5%. As was the case in Model III, 

logannual_reduction has a negative impact on this probability. Regarding the project types, the 

results indicate that hydro and energy efficiency projects are less likely to have a Ȟ IRR below 5%. 

The marginal effect of the continuous variables considerably decreases in Model V. This can be 

explained by the strong effect of EE. Therefore, the interpretation of the marginal effects should 

be treated with caution.  

 In the next sub-section the extent to which these results help to understand the determinants 

of the Ȟ IRR of Swiss-Chinese CDM projects is discussed. In addition, the potential implications for 

the application of the Ȟ IRR within the investment analysis are identified.  
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4.4 DISCUSSION OF THE RESULTS 

A comparison of the outcomes of all five models provides evidence that only one variable used in 

the investment analysis has a significant impact on the Ȟ IRR - the annual revenues from pow-

er/gas production. The significant negative impacts found in Model I are confirmed by the results 

of the logistic regressions, where increasing annual revenues lead to a higher probability that the 

project is assigned to the project-cluster with a lower Ȟ IRR. Based on this, H2 cannot be rejected.  

The annual reductions, which are a proxy for annual revenues from CERs, do not show the 

same pattern. While the findings of Models II, IV and V reveal a significant impact, this result was 

not confirmed by Models I and III. Therefore, no final conclusion can be drawn on H1.This result is 

unexpected because according to the calculation of the Ȟ IRR (IRR with revenues from CERs minus 

IRR without revenues from CERs), it is obvious that the annual revenue from CERs (annual reduc-

tions) must make a difference. This raises some concerns. First, the conditions for investment 

additionality may not be fulfilled since for two models the annual reductions are not likely to sub-

stantially contribute to the explanation of the Ȟ IRR. Second, the Ȟ IRR can be criticized as an in-

appropriate reference to evaluate additionality. These considerations can be drawn on to analyze 

the determinants of the annual reductions in more detail. Therefore logannual_reduction is ana-

lyzed based on the independent variables defined in Model I. The reference variables are again 

wind and inner mongolia. As presented in Table 8, loginvestment has a significant impact (ſ = 1%) 

on logannual_reduction. Specifically, a 1% increase in investment increases annual reduction by 

0.96%. In addition, the efficiency of investment with respect to CO2 abatement (loginvestment_co2) 

is also significant (ſ = 1%). This result provides evidence that higher investment efficiency (ratio 

becomes lower) has a positive impact on annual emission reductions. Project types in the context 

of annual emission reductions do not seem to have a significant impact.  

Running the same regression for the second income variable, which is annual revenues from 

gas/power generation, shows a different pattern. Several project types have a significant positive 

impact (ſ = 5) with respect to the reference type wind. The variables hydro and coalmine are ex-

ceptions as they are associated with a significant negative (ſ = 1%) effect. These occurrences re-

flect the relatively low income generated by hydro, and coal bed and coal mine methane projects, 

which receive lower feed-in tariffs compared to power from gas and other sources.  

As for logannual_reduction, loginvestment has a significant positive impact on 

logannual_revenues. The value of the coefficient is only slightly lower. A 1% increase in investment 

leads to an increase in annual revenues of 0.94 %. In addition, the investment efficiency with re-
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spect to GHG abatement and capacity installed also has a significant positive effect. In summary, 

investments and investment efficiency positively affect the annual revenue from power/gas gen-

eration and annual reductions, i.e. revenue from CERs.  

 

Table 8: Results of multiple linear regressions for annual reduction (logannual_reduction) and annual 

revenues (logannual_revenues) 
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The last parameter used in the investment analysis is annual operation and maintenance costs. 

There is little statistical evidence that this variable is a critical determinant of Ȟ IRR since the re-

sults imply significant effects for Model V only. Therefore, no conclusion can be drawn on H4.  

The investment efficiency ratios with respect to CO2eq emission reductions and kWs installed 

have a significant impact in Model I. However, Models II ė V do not reflect this pattern for 

loginvestment_kw. By contrast, the loginvestment_co2 has a significant positive effect (ſ = 5%) in 

Models II and III. These ambiguous results imply that H5 and H6 can neither be rejected nor con-

firmed.  

Hydro projects are the only types of projects that have a significant impact on Ȟ IRR 

throughout. With the exception of the results in Model V, the outcomes are in accordance with 

the expectation that hydro projects are likely to have a negative impact on Ȟ IRR. However, these 

findings must be treated with caution since the hydro projects are overrepresented in the data set. 

Therefore, it may be that in reality other project types would also have a crucial impact, but due 

to the low number of observations, these impacts are not reflected in the analysis.  

In summary, the results of the empirical analysis imply three key results. First, there is consid-

erable evidence that annual revenues from gas/power generation are a crucial determinant of the 

Ȟ IRR of Swiss-Chinese CDM projects. Second, the outcome of annual reductions, investments and 

the investment/CO2 ratio provides partial evidence for their impact. And third, it is unlikely that 

annual operation and maintenance costs and the investment/kW ratio do matter with respect to 

the Ȟ IRR of Swiss-Chinese CDM projects.  

These findings also have implications for the further development of the investment 

additionality test. Several authors argue that the Ȟ IRR would be a more objective measure for 

investment additionality since it has the capacity to reflect the impacts of the revenues from CERs. 

However, the outcome of the empirical analysis suggests that this may not be the case. This in 

turn, raises concerns regarding compliance with additionality requirements. Of course, this analysis 

is limited to Swiss-Chinese projects only and in order to provide more comprehensive insights into 

the aspects of Ȟ IRR, it would be important to include more countries in the analysis. Moreover, it 

is not necessary to limit the evaluation to one specific investing country. There are also other de-

terminants which have not been discussed in the framework of this master thesis. Therefore, fur-

ther studies on this specific issue may incorporate additional factors in their econometric models. 

While chosen arbitrarily, the application of different benchmarks to the Ȟ IRR has revealed a cru-

cial result; it is likely that determinants are highly sensitive to the application of different bench-

marks. This has to be kept in mind in the case where the ȞIRR is considered as an alternative op-

tion to the contemporary investment analysis.  



 

50 |  EMPIRICAL ANALYSIS AND RESULTS 

 

An aspect that cannot be ignored when using the Ȟ IRR is the fact that project developers 

calculate IRRs based on project specific financial indicators. This may result in an information bias. 

Taking into consideration that revenue from CERs may attract some project developers, even if 

their projects are non-additional, manipulation may not be far off. Consequently it is rather diffi-

cult to prove with certainty whether the IRRs published in the PDDs are true and reliable. Even if 

the accuracy of investment additionality is evaluated by DOEs, there remains an information bias. 

This may be a fairly pessimistic view and it is unlikely that a significant number of project devel-

opers have the intentions described above. Nevertheless, information bias and its consequences 

suggest that results, including financial indicators, must be treated with caution.  

Furthermore, it is important to highlight that the findings of the empirical analysis are re-

stricted to Swiss-Chinese CDM activities. This has the overwhelming advantage that the research 

question can be narrowed down to a specific issue. In addition, an analysis in this particular field is 

of great importance and interest since there are no comprehensive studies of Swiss-Chinese col-

laboration under the CDM. While the results have useful implications for the development of the 

investment analysis there exists the need for further development - not least because of the rela-

tively low number of cases examined in this study (N=222). 
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5 CONCLUSION AND OUTLOOK  

In this MasterĜs thesis the importance of additionality under the umbrella of the CDM is elaborat-

ed. Of particular interest are Swiss-Chinese CDM projects, and the use of the Ȟ IRR as an alterna-

tive option to prove investment additionality. There exists no extensive literature on either Swiss-

Chinese CDM projects or the Ȟ IRR. Therefore, this MasterĜs thesis provides considerable further 

insight into these two topics. 

It is hypothesized that the Ȟ IRR is more likely to represent additionality than the benchmark 

analysis currently in use since it isolates the impacts of annual CER revenue. This study uses a line-

ar and a logistic regression model to evaluate the determinants of the Ȟ IRR for Swiss-Chinese 

CDM projects registered between 2005 and September 2011. The analysis is based on the deter-

minants that are normally used to calculate the IRR with and without CER revenues. The results 

show that annual revenues from gas and power generation are a crucial factor effecting the Ȟ IRR. 

There is less evidence of a significant impact of annual revenues from CERs, investments and an-

nual operation and maintenance costs. In addition, different benchmarks for the Ȟ IRR give con-

siderably different results. Even if the findings are limited to Swiss-Chinese CDM projects, they 

have important implications for the implementation of the Ȟ IRR as a substitute or additional in-

strument to assess investment additionality. First, annual revenue should be included as an ele-

ment. Second, further work is needed in order to analyze the impacts of annual reductions, in-

vestments and annual operation and maintenance costs in more detail. Any further analysis should 

focus on annual revenues from CERs in particular, since they are a crucial element of the IRR cal-

culation process. If the results show that their impact is negligible this would call into question 

whether the Ȟ IRR is an appropriate indicator for the effect of CER revenues.  

This study does not discuss how the benchmark for the Ȟ IRR is determined nor does it dis-

cuss the decision-making criterion used to for prove additionality. In this regard, academia could 

develop and provide proposals for decision makers. In this context, the many challenges faced in 

implementing a new tool and the need for decision makers to be convinced of the advantages of 

the Ȟ IRR, must be taken into consideration.  

Drawing on the assumption that the Ȟ IRR is an appropriate tool for proving investment 

additionality, there are further implications for new market mechanisms. In the debate in the sci-

entific community, these new mechanisms are similar to the CDM but in this case a sector or sub-

sector approach is applied. This implies that only approved project types are allowed to participate 

in the scheme. The results of this study show that hydro projects are less likely to belong to the 

approved group of project types since they reveal a negative impact on Ȟ IRR. Further studies, 

which are based on extended data, are necessary in order to identify additional project types.  
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Finally, the discussion of additionality should not be limited to financial aspects. There is a broad 

variety of CDM projects and in addition to the challenge of financial feasibility, project developers 

may face challenges that cannot be quantified, for example, unfavorable political circumstances, or 

a lack of technological or managerial knowhow, to name a few. Therefore, assessing the 

additionality of CDM projects requires a comprehensive approach.  

Besides the discussion regarding Ȟ IRR, this study has also shown the pattern of Swiss-

Chinese collaboration under the CDM. Swiss project activities can be found in almost all Chinese 

provinces. The majority of the projects are realized in Inner Mongolia, Sichuan and Hebei. And the 

most common project types are wind and hydro projects. Furthermore, the analysis of the data 

has shown that most Swiss actors involved in CDM activities are international companies that op-

erate globally the field of energy trade and project development.  

There is no doubt that, the CDM in general and additionality in particular, will remain hotly 

debated issues. In order to enhance the credibility of the CDM and to ensure its environmental 

integrity the international community should do everything in its power to improve and adapt the 

additionality tool.  
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APPENDIX II: LIST OF REGIONAL DISTRIBUTION OF CDM PROJECTS 

 

Province Amount of Projects Share in 

% 

Inner Mongolia 38 12.3 

Sichuan 29 9.4 

Hebei 21 6.8 

Yunnan 20 6.5 

Gansu 17 5.5 

Liaoning 17 5.5 

Shandong 15 4.8 

Hunan 14 4.5 

Shanxi 14 4.5 

Zhejiang 11 3.5 

Guangdong 10 3.2 

Henan 10 3.2 

Jilin 10 3.2 

Anhui 9 2.9 

Jiangsu 9 2.9 

Ningxia 9 2.9 

Hubei 8 2.6 

Xinjiang 8 2.6 

Guizhou 7 2.3 

Chongqing 6 1.9 

Fujian 5 1.6 

Heilongjiang 5 1.6 

Jiangxi 4 1.3 

Shaanxi 4 1.3 

Beijing 3 1.0 

Qinghai 3 1.0 

Guangxi 2 0.6 

Hainan 2 0.6 

Total 310 100 
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APPENDIX III: LIST OF DISTRIBUTION OF PROJECT TYPES 

 

Project Type Number of Projects Share 

Wind 110 35.48% 

Hydro 89 28.71% 

EE own generation  38 12.26% 

Biomass 20 6.45% 

Landfill gas 12 3.87% 

Coal bed/mine methane 10 3.23% 

N2O 10 3.23% 

HFC23 8 2.58% 

Methane avoidance 5 1.61% 

Fossil fuel switch 3 0.97% 

Solar 3 0.97% 

Transport 2 0.65% 

Total  310 100.00% 
 

 

APPENDIX IV: LIST OF INVESTMENT COUNTRY PARTNER  

 

Investment Country Partner  Freq. Share in % Cum. 

ASJA Environment International B.V.  2 0.65 0.65 

Arcadia Energy (Suisse) S.A.  1 0.32 0.97 

BKW FMB Energie AG  2 0.65 1.61 

Bear Sterns International Ltd., Climate  1 0.32 1.94 

Bunge Emissions Holding Sarl  1 0.32 2.26 

Camco International Ltd.  32 10.32 12.58 

Camco International Ltd.; Natsource Aeo  1 0.32 12.90 

Camco International Ltd.; Standard Bank  1 0.32 13.23 

Camco International Ltd.; Standard Bank  2 0.65 13.87 

Carbon Asset Management Sweden AB  24 7.74 21.61 

Carbon Resource Management SA  48 15.48 37.10 

Cargill International SA  3 0.97 38.06 

Cargill International SA; Camco Interna  5 1.61 39.68 

Cargill International; Camco Internatio  1 0.32 40.00 

Climate Cent Foundation  3 0.97 40.97 
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Climate Change Capital Carbon Fund II S  1 0.32 41.29 

Climate Change Capital Carbon Fund Sarl  2 0.65 41.94 

Climate Change Capital Carbon Managed   3 0.97 42.90 

Climate Protection Invest AG; Q.C.A. AG  1 0.32 43.23 

EDF Trading Limited  1 0.32 43.55 

Ecosecurities Group PLC  6 1.94 45.48 

Ecosecurities Ltd.  4 1.29 46.77 

Enel Trade S.p.A.  3 0.97 47.74 

Essent Trading International S.A.  14 4.52 52.26 

European Carbon Fund  3 0.97 53.23 

First Climate AG  6 1.94 55.16 

Grütter Consulting  2 0.65 55.81 

ICECAP Carbon Portfolio Ltd.  4 1.29 57.10 

International Clean Fund LLC 3 0.97 58.06 

Intertrust (NL)  2 0.65 58.71 

Intertrust (NL) B.V.  1 0.32 59.03 

Intertrust (NL) B.V.; European Carbon F  1 0.32 59.35 

Intertrust (NL), European Carbon Fund,  1 0.32 59.68 

J.P. Morgan Ventures Energy Corporation  1 0.32 60.00 

Luso Carbon Fund  1 0.32 60.32 

MGM Carbon Portfolio Sarl  25 8.06 68.39 

Marubeni Corporation  2 0.65 69.03 

Mercuria Energy Trading  3 0.97 70.00 

Post 2012 Carbon Credit Fund C.V.  4 1.29 71.29 

RWE Supply and Trading Netherlands S.A.  1 0.32 71.61 

RWE Supply and Trading Switzerland S.A.  11 3.55 75.16 

RWE Supply and Trading Switzerland S.A.  2 0.65 75.81 

Shangdong Dongyue Chemical Co Ltd.  1 0.32 76.13 

Shell Trading International Limited  1 0.32 76.45 

Sindicatum Carbon Capital Ltd.  1 0.32 76.77 

South Pole Carbon Asset Management Ltd.  7 2.26 79.03 

Standard Bank Plc  1 0.32 79.35 

Swiss Carbon Asset Ltd.  1 0.32 79.68 

SwissRe  3 0.97 80.65 

Trading Emissions PLC, Intertrust (NL)  2 0.65 81.29 

Vitol SA  53 17.10 98.39 

Vitol SA, Ecosecurities Group PLC 1 0.32 98.71 

Vitol SA; Carbon Resource Management  4 1.29 100.00 

Total 310 100.00  
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