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Abstract 

How can the likelihood of Clean Development Mechanism (CDM) approval be improved in 

the face of institutional shortcomings? To answer this question, we focus on the three 

institutional shortcomings of income sharing, risk sharing and corruption prevention 

concerning afforestation/reforestation (A/R). Furthermore, three main stakeholders are 

identified, namely investors, governments and agents in a principal-agent model regarding 

monitoring and enforcement capacity. Developing countries such as West Africa have, 

despite huge potentials, not been integrated in A/R CDM projects yet. Remote sensing, 

however, appears to be an effective tool to overcome the three institutional shortcomings. 

Thus, a pilot project should be considered in near future to develop a best practice system. 

Keywords: Clean Development Mechanism, institutions, remote sensing, corruption, income 

sharing, risk sharing, afforestation, reforestation, West Africa, principal-agent, pilot project. 

1. Introduction 

The global forests are declining. The Global Remote Sensing Survey shows that the world‟s 

total forest area in 2005 was 3.69 billion hectares, or 30% of the global land area. The 

average rate of world deforestation between 1990 and 2005 is estimated at 14.5 million 

hectares per year, which translates into a current forest loss of approximately 0.4% per year. 

Deforestation largely occurs in the tropics as tropical forests are converted to agricultural 



Environmental Management and Sustainable Development 

ISSN 2164-7682 

2014, Vol. 3, No. 1 

www.macrothink.org/emsd 46 

land (FAO, 2012). 

A non-sustainable managed forest area implies loss of ecosystem services such as food, water 

for drinking and irrigation, stocks of genetic resources, aesthetics, habitats for humans and 

wildlife, soil creation and life support functions. Moreover, and most relevant in this context, 

deforestation increases the CO2 stock in the atmosphere, and the international community is 

considering mechanisms to reverse this process (Perman et al. 2011).  

The UNFCCC has established two mechanisms to reduce the net-release of CO2 from forests: 

First REDD+ (reduced emission from deforestation and reduced degradation) and second 

CDM (the Clean Development Mechanism). REDD+ aims to slow down CO2 release, and 

CDM addresses afforestation and reforestation (A/R) projects to increase the storage 

(sequestration) of carbon by increasing forest biomass, see e.g., Palmer (2011) and Lederer 

(2011) for an overview of REDD+ and CDM. Both are part of the broader idea of LULUCF: 

land use, land use change and forestry. Including it into viable mechanisms for addressing 

climate change and sustainable development is an ongoing political issue, see e.g., Höhne et 

al. (2007).   The potential of REDD for climate policy and distribution of wealth is 

analyzed in Anger et al (2012). A REDD+ methodology is, however, not fully developed yet, 

and so far only few pilot projects have been initiated (Lederer, 2011). We will therefore focus 

on CDM rather than REDD+, as several small and large-scale reforestation projects have 

already been launched (Thomas et al. 2010; Paulsson 2009).  

Our research question is: How can the likelihood of CDM approval be increased in the face 

of institutional shortcomings? We will answer this question by focusing on three institutional 

shortcomings, namely income sharing, risk sharing and corruption prevention. Thomas et al. 

(2010) find that a feature of “successful” A/R CDM projects is to share income and direct 

most revenue from CERs back to the local community. As far as risk sharing, Gong (2010) 

point to large uncertainties that often discourage small-scale and poor land users in 

developing countries from making long-term and often expensive investments in forestry. 

Finally, UNEP (2013) recognized that corruption is an impediment to effective environmental 

stewardship. 

The CDM project allows non-industrialized countries to take part in climate mitigation 

through the formation of carbon projects which can be registered and produce Certified 

Emissions Reduction (CERs) credits. It is then possible for industrialized countries to acquire 

these carbon credits by financing emission reduction projects in developing countries 

(Walker et al. 2008). In other words, industrialized countries with a greenhouse gas reduction 

commitment, may invest in these projects, such as replanting forests that reduce emissions in 

developing countries. The CDM is thus overall an economic instrument that serves to reduce 

global greenhouse gas emissions at a lower cost. 

The CDM has a large potential, and 7912 CDM projects are now included in the pipeline. 

The number of available CERs in 2008-2012 is estimated at 232 million compared to 865 

million for 2013-2020 (start 2012). Of these, only 0.8% are reforestation projects and only 

0.2% of total expected reduction units (ERU) (Risoe, 2012). To our knowledge, the literature 

has not yet addressed this huge CDM potential. For example, the current climatic changes in 
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Africa are predicted to increase in severity over the next decades, posing a severe threat to the 

economies and the livelihoods of millions of people who live in rural districts. Lykke et al. 

(2009) point out that arid, semi-arid and dry sub-humid areas, which cover 43% of Africa and 

maintain 40% of the population, are particularly vulnerable to climate change. Many people 

here live by subsistence farming in a barely cultivatable environment, and the national 

governments have limited economic means to assure food security. Thus, as argued by 

Chhatre and Agrawal (2009), forests provide not only the global public good of carbon 

sequestration but are also associated to livelihood benefits to more than half a billion poor 

people. 

According to Cormier and Bellassen (2013), the approval rate (fraction of produced CERs to 

the emissions reductions specified in the original product design documents) is only about 

30 %, and even smaller for afforestation/reforestation (A/R) projects. UNFCCC has largely 

abandoned CDM projects in Africa, such as reforestation, as means to create carbon credits, 

because of problems with information (observation of growth in biomass), with baseline 

calculations, with verification of changes in biomass and incentive problems (Torres et al., 

2010; Buchner 2008; Cormier and Bellassen, 2013). 

In the following, we answer the research question by modelling the incentive scheme in a 

CDM project, such as investment in reforestation. Kanowski et al. (2011) emphasize the 

necessity of developing principles of good forest governance based on earlier failures so that 

these new adequate mechanisms can implement the necessary institutional reforms needed if 

projects are to succeed. Remote sensing is one first major step in this direction. Given the 

availability of remote sensing, we design an incentive system that contains risk and profit 

sharing between investor and local workers, requires minimum institutional infrastructure and 

therefore is less vulnerable to inefficiency and corruption. We argue that projects of this type 

should have a much higher approval rate than the current A/R CDM projects in Africa. The 

issue of remote sensing is also addressed by Brandt and Svendsen (2013a), who argue that 

new and advanced satellite measurement techniques may help overcome practical monitoring 

problems of measuring the size of biomass and avoid institutional problems, for example in 

African countries. However, the current analysis focuses on the CDM‟s multilayer problem 

and institutional shortcomings, while Brandt and Svendsen (2013a) focus on the potential of 

differentiated payment structures to generate higher benefits and more sustainable projects. 

Since CDM arrangements are based on voluntary contracting, and in several ways resample a 

principal-agent model, we apply this methodology to analyze the effect of remote sensing on 

the prospect of increasing the approval rate of A/R CDM. We can interpret the investor as the 

principal who benefits from the output, while the local farmers are the agents who receive a 

payment from the principal to produce the output, i.e. CO2 - uptake. There are, however, 

additional elements to consider compared to the traditional principal-agent setting. Without 

remote sensing, there are very limited possibilities to contingent payment to the agent on 

output. Therefore, direct surveillance of the agents‟ effort is needed. We assume that the local 

governmental supervision institutions will be in charge of undertaking this surveillance. Since 

both the agent and government have incentive the overstate agent effort, room for corruption 

exist. Moreover, without being able to measure output, both risk and income sharing is 
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limited. However, when remote sensing is added, we show how an incentive contract can be 

designed to provide income, risk sharing and prevention of corruption. 

Section 2 presents the economic gains from the CDM under full information in a 

principal-agent model. Section 3 develops a model which focuses on the three institutional 

shortcomings of income sharing, risk sharing and corruption prevention. Furthermore, the 

case of West Africa is considered as a potential pilot project. Section 4 gives a conclusion. 

2. Potential Economic Gains from the CDM under Full Information 

Since a CDM arrangement is a voluntary arrangement, we start by explaining why both seller 

and buyer should, in theory, gain from this type of carbon trading. We only consider so-called 

unilateral projects, i.e., projects developed only by the host investor, who may be a national 

or international firm or a public institution. 

A necessary condition for the profitability of a CDM project is that a project exists in the host 

country that contains cheaper reduction potentials than a project in the investor country. For 

example, it is often cheaper to reduce carbon emissions in Burkina Faso than in Europe. 

There are reasons to expect that the EU faces significantly higher marginal reduction costs 

because of its more expensive technology options. For example, EU does not have the option 

of launching low-cost, large-scale agricultural projects: EU has already picked all 

low-hanging fruits and is forced to turn to relatively expensive technological alternatives such 

as improved energy efficiency, fuel switching, and wind and solar energy. Moreover, it is 

obligated to reduce its CO2 emissions by specific target levels under the Kyoto Protocol. In 

contrast, Burkina Faso has the option of launching low-cost agricultural projects such as 

reforestation and thereby sequestrates carbon, and the country is not committed under the 

Kyoto Protocol. 

Consider that the investing group in a country is subject to the EU Emission Trading System 

(ETS). In a well-functioning ETS market, the marginal costs of all sources are equalized and 

equal to the permit price in the market. Therefore, if we assume that the number of 

allowances earned in the project is so small compared to the total volume in the market that 

the market price is unaffected, the value of the allowances received from the project is equal 

to the permit price in the permit market. 

Besides the benefits in terms of generated CERs, a number of costs must be included: 

operation, surveillance and maintenance costs, including labour, investments, perhaps 

payment for consultancy services for the complicated development of project documentation, 

and finally, the opportunity cost of the land. The opportunity cost of the land is particularly 

important in connection with forestation, since the land could have been used for other 

purposes. Potential benefits and costs from a CDM project can be summarized as follows:  

Benefits 

 The value of the permits (price in the permit market times volume of the project in 

terms of CER) 

 The value of harvesting 
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 Costs  

 Investment costs 

 Operations and maintenance costs, including labour costs 

 Surveillance costs 

 Opportunity costs  

 Opportunity cost of the land  

We focus exclusively on a situation where the size of the project is fixed. We then consider 

how to maximize the number of CERs of the project by managing the biomass growth and, 

hence, the implied CO2 uptake. We therefore also treat investment costs (but not surveillance 

costs) and opportunity costs as fixed costs. 

We assign the CDM project a principal-agent structure. The main parties in the arrangement 

are the investor, the local government, and the local workers responsible for the growth 

(maintenance) of the forest. The investor initiates the project and charges the agents, i.e., the 

local community workers, with maintaining the forest in a way that maximizes the outcome 

of the investment. This results in a principal-agent structure.  

Let local farmer, denoted agent, put effort, , into the project (planting, maintaining the 

forest, preventing illegal logging, etc.). Effort is assumed to be a one-dimensional variable 

measured in hours. More effort implies higher biomass, to be specified below. Moreover,  

denotes the wage per hour paid to the agent for working on the CDM project.  

We will use the following relationships to describe the essential links in our model. Total 

biomass produced in the contracting period, denoted , consists of two parts, one 

independent of agent effort and one increasing in agent effort. (For simplicity, assume the 

two parts are independent).  is the benchmark (baseline) biomass, that is, the size of 

the biomass without the project. For simplicity, and without any loss of generality, we 

normalize . 

                              (1) 

Effort increases biomass, but at a decreasing rate: , . 

The second link in our model is a biological relationship between biomass and  storage, 

denoted . We simply assume a linear relationship, where  is a constant:  

                             (2) 

The third link is between the produced CERs and  storage. Again, we assume a linear 

relationship, where  is another constant: 
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                            (3) 

Combining (2) and (3) yields the relationship between agent effort and CERs, where 

: 

                         (4) 

From (1) and the linearity of (2) and (3), it immediate follows that and . 

This means that a greater effort increases the number of CERs but at a decreasing pace. 

According to Paarsch and Shearer (1996), the reason that increased effort (time) increases the 

quality of the forest is that the beneficiaries of tree-planting are mainly concerned with two 

aspects of output from agents: quantity and quality. While quantity is important for obvious 

reasons, the quality of planted seedlings determines the survival rate of those seedlings. The 

survival of seedlings depends on several aspects of the planting process: an acceptable 

planting spot; adequate spacing between newly planted trees, between newly planted trees 

and existing trees; the actual planting spot must be prepared correctly, i.e., the planting hole 

must be deep enough and wide enough to ensure that the root system will not be damaged 

during planting. Finally, the seedling must be placed vertically into the planting hole so that 

the roots are not folded over, and the hole must be filled in and firmly tamped down. For 

obvious reasons, increases in effort (at least after some point) reduce the speed with which 

the biomass grows. 

The net benefit of a size A project, and fixed parameter in the relationships (1)-(3) is now 

dependent on effort of agents, written as . This is equal to the amount of CO2 allowances 

earned, given effort ( ) put into the project by the agents, , times the allowance price, 

 plus the value of harvesting,  which we here let depend only on the size of the 

project. 

                       (5) 

The direct costs,  from the project are the wage ( paid to workers/agent, and fixed 

costs including investment costs and opportunity costs and what is sometimes called quasi 

fixed costs, like materials, resources, maintenance, etc., all summarized in . We 

assume therefore that none of these costs are dependent on the effort exerted by the agent, 

 

 

The direct net benefit,  from the project is found by subtracting (6) from (5): 
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The term “direct net benefit” is used here because it denotes a situation where the effort is 

directly observable for the investor and therefore it is possible to base any incentive contract 

with the agent directly on this observed agent effort. 

In this section we assume that effort is fully observable. We will alter this assumption in the 

next section, since this is our main research agenda. Consider first that  is exogenous for 

the investor. Optimal effort is derived by maximizing (7) with respect to agent effort yields: 

. From this we can derive the first order condition for optimal effort:  

 

The project will be undertaken if . 

Now consider that the investor can determine the wage for the agent. The local farmers(or the 

local community)should, at least, be compensated for their work by the opportunity costs of 

their labour. Consider that agents have an outside opportunity that pays  and that they can 

work maximum  hours per period (days, weeks, months). We assume that the agents 

always work  hours per period at the job that pays the highest wage. The agents are being 

paid by the project (investor) according to the effort they put into the project. Finally, if 

harvesting from the “carbon-capture forest” is feasible, the value of this should be subtracted. 

Letting both paid  and  be fixed, and letting harvesting income be measured in 

€/period, the individual rationality constraint for the agents reads: 

 

 

The investor will solve the following maximization program:  

 

Subject to  

 

If the investor has full bargaining power in the negotiation over how to split the net benefit 

from the relationship, an economically rational investor sets , and thereby fully 

extracts all surplus from the arrangement. We can directly use (8) to find the optimal : 

 

The problem now consists of two distinct issues: We need to determine the payment such that 

all three players are willing to participate, and we need to find an incentive (motivation) 

structure to ensure that the efficient level of allowances is produced. 

Figure 1 shows the solution graphically. Given that the marginal benefit is decreasing while 

the marginal costs are constant, there will be a solution given that . 
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Figure 1. Optimal effort in the base case 

What remains is the issue of how to design an incentive structure such that 
*

ae will be the true 

effort level in case of private information or when it is impossible to directly control the 

efforts. 

3. Incentive Schemes 

3.1 The Principal-agent Problem 

The problem of motivating a party to act on behalf of another is known as “the 

principal-agent problem”. It arises when a principal compensates an agent for performing 

certain acts that are useful to the principal and costly to the agent and when it is costly to 

observe elements of the performance.  

Consider now the situation where it is not possible to observe the growth in the biomass 

directly, or the effort of the agent, but the local government provides a monitoring capacity 

and enforcement mechanism. We propose that the project will only succeed if the 

government is involved. The government can send inspectors to measure the effort and, based 

on this, deduce the output. In case the desired effort is not observed, credible sanctions could 

be imposed to realize the optimal output. 

The arrangement still resembles a principal-agent model, but with an additional layer of 

hierarchy, denoted a principal-supervisor-agent problem, as shown in Figure 2. In our CDM 

model, the principal is a group of investors in the EU, the supervisor is the host country, 

which also has the power to enforce agent behaviour, and the agent is the persons in charge of 

planting and maintaining the agricultural project. The additional layer will, however, only be 

relevant in cases in which it is not possible to observe the growth of the biomass.  

 

Figure 2. The relationship is a (three layer) principal-agent relationship 

 

Investor 

EU country 

Government 

Host country 

Agent 

Host country 
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At the very heart of a principal-agent relationship are the diverging objectives of the principal 

and the supervisor. Therefore, the principal needs to motivate the self-interested supervisor to 

act in the principal‟s interests. The solution for the principal is to “change the rules of the 

game” to strengthen the alignment of interests between principal and agent. The main 

information problem in a CDM arrangement is that it is not possible to observe the growth in 

biomass and the effort put into forestry. 

We consider two types of incentive contracts to overcome these difficulties. In the first type, 

it is not possible to observe growth in biomass and the agents‟ effort, so the government has 

to provide the necessary monitoring and enforcement capacity. In the second type, it is 

possible to monitor output directly via remote sensing, enabling the investor to circumvent 

the government supervision process. 

3.2 Modelling a CDM arrangement when government surveillance is needed 

We assume here that the government is responsible for surveillance and enforcement of the 

contract, if necessary. Government effort to monitor and enforce agent behaviour is denoted 

. An opportunity cost on government is given by .
1
 The fundamental relationship 

between government and agent effort is captured by the following relationship: 

 

 
 

Importantly, when the government‟s effort is increased (better monitoring, more enforcement, 

etc.), the agents‟ effort is also increased, but at a decreasing pace. That is, assume 

that and . 

To compare with the situation where government agents are not needed, we still want to 

express the net benefit as a function of agent effort. To do this, we need to find the inverse of 

, denoted by .
2
 

To finish this part, we consider that without any surveillance, . We can now formulate 

the net benefit function in this case, consisting of the direct net benefit and payment to the 

government:  

 
Letting the investor maximize , again setting ) yields the new first 

order condition:  

                                                        
1 We assume throughout that the government uses its effort optimally, i.e., the tasks of monitoring and enforcing are chosen 

in a cost-effective manner. 

2 I.e., let .  
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A C 

B 

 

The project will be profitable if . 

Since , , it follows that . Moreover, and  

implying that , the result is that more and more government effort is needed to 

increase agent effort additionally. 

As a consequence, it becomes increasingly costly to obtain a greater effort from the agents, 

and less agent effort compared to the case where agent effort is directly observable, because 

the additional convex cost component reduces the optimal effort (see figure 3). So if the 

investor has to compensate the government for its surveillance costs, the provision of 

additional (agent) effort is more costly to the investor. The implication is less growth in the 

biomass and fewer CERs from the project since the investor will settle for a situation where 

less additional biomass is produced. In Figure 3, the extra costs are indicated as the shared 

area A, while the total benefit is area C. If agent effort is observable, then the net benefit from 

the arrangement is given by the areas A+B+C minus the fixed costs  while in the 

government surveillance case the net benefit is area C minus fixed costs. The implication is 

that for all projects where  projects will only be realized when agent 

effort is observable.  

 

 

Figure 3. Optimal effort in the directly observable and non-observable effort cases 

In this approach, it is implicitly assumed that no incentive scheme is needed to guarantee that 

the government agents (supervisors) will make the required effort to secure that the worker 

agent indeed makes  amount of effort. Can we claim that the relationship ? A 

typical problem here is corruption. The supervisor and the agent have alignment of incentives 

to claim that agent effort is higher than real effort. The agents then receive a surplus (higher 

payment than implied by their effort) which can be divided with the supervisor. Due to these 
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types of incentive problems, the international community finds such arrangements 

unacceptable for use under the Kyoto Protocol. Consequently, other mechanism schemes 

need to be employed to generate “acceptable” CERs. This is the issue of the next section.  

3.3 Observable Growth in Biomass via Remote Sensing 

Now, consider the second situation where the investor cannot observe the agent directly but 

can observe the growth in biomass and hence the net uptake of CO2 of the forest.  

Given the fundamental relationship, , and as we assumed that  is 

monotonically increasing in , it is possible to deduce the agents‟ effort based on 

observation of growth in the biomass. Since and therefore , 

we can derive the agents‟ effort from observing the growth in biomass and construct an 

incentive contract contingent on observed biomass. 

As shown in section 2, the optimal effort is  with resulting biomass from effort given by 

. How do we construct an incentive scheme that has a high likelihood of 

achieving  and is attractive to the agents? 

Our simple solution is to make an arrangement where agents and investor share the net 

benefit.  

First, a look at investor profit: . Consider now 

that a fraction  of is given to the agents. It is easy to derive that it is still 

optimal for the investor to choose . That follows because:  

 

 

 

Now consider the agents and the profit for agents under this arrangement, where  is 

the profit to the agents in this arrangement:  

 

Rewriting (14) yields:  

 

We can now find the optimal effort from the agents‟ point of view:  

 

Setting  we have that  
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In the particular case where , there is an alignment of incentives between agent and 

investor, that is, it is in the interest of the agent to produce the  also preferred by the 

investor.  

We consider this system to be a best practice incentive system for the following three reasons. 

First, the system creates a risk sharing arrangement. Consider that the relationship between 

biomass and agent effort is not deterministic, but stochastic, e.g.,  where 

 such that for each choice of , the expected realization of the  is  

, but from the outset unpredictable events (draught, infestations, fire, etc.) will 

affect realization of the biomass. If agents, for example, provide effort , but realization of 

 is less than expected, the agents will only have their wage income reduced by 0.5 per 

effort reduced. They will gain parts of the overall benefit as well and thereby still provide 

more than their reservation payment for a large interval of  around . 

Secondly, the system provides income sharing. Another feature that makes this system 

interesting is that the most efficient situation, , also yields the largest benefit to the 

local community, i.e. the agents. Thomas et al. (2010), who address why A/R projects only 

account for so few of the total CDM projects, point to financial, administrative and 

governance issues. A feature of “successful” CDM A/R projects is that most revenue from 

CERs must be directed back to the local community. Note that the equal split situation is not 

forced upon the parties, but is derived as the optimal solution given the incentive contract, 

which therefore also incorporates fairness considerations explicitly.  

Finally, the system eliminates the main channel through which corruption might occur. 

Because the payment is contingent on output, there is no need for external supervision, and 

therefore no incentives to either hide real effort or the bribe the supervisor to report higher 

than observed effort.  

3.4 A Pilot Project in West Africa? 

Where should the incentive model derived above be applied first? West Africa could be a 

good place to start as it is naturally covered by savannah, woodland and forests. In fact, the 

FAO forest definition used under REDD+ implies that many areas usually referred to as 

woodland and savannahs are included under forest. A/R CDM projects have a huge potential 

in areas with degraded savannahs, woodlands and unproductive agricultural soils, where 

changes in land use may be an efficient means to sequestrate greenhouse gases, thereby 

decreasing the effects of climate change. In a global analysis, Sub-Saharan Africa was found 

to have a high suitability for A/R CDM projects (Zomer et al., 2008). Still, by the end of 2009, 

only one reforestation project has been approved in West Africa (UNEP, 2009). 
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Lykke et al. (2009) have investigated seven sites in semi-arid African vegetation zones, 

which have been subject to different, known amounts of human impact and could be 

considered for A/R CDM projects. The general trend is that the current carbon stock 

decreases from the southern to the northern parts of West Africa, as may be expected from 

the climatic gradients of the region (increasing aridity towards the north). Even West Africa, 

which to a large extent is semi-arid, offers an important opportunity for climate change 

mitigation through A/R CDM projects. Areas with high human population density show the 

greatest potential for biomass increases as human activities can significantly decrease the 

biomass through clearance of forests for agriculture, overgrazing, frequent burning and 

logging. The results show that management aimed at reducing the negative anthropogenic 

impacts on vegetation cover could lead to substantial increases in vegetation biomass. Lykke 

et al. (2009) concludes that in a longer time perspective the income from harvesting the forest 

will far exceed CDM investment if the tree planting and subsequent resource management is 

well organized.So, overall, if A/R CDM projects become a success in practice, they are most 

likely to further increase the investments in developing countries, such as semi-arid Africa, 

and eventually lead to a shift towards more sustainable land management and poverty 

alleviation. 

The three institutional shortcomings from the model (income sharing, risk sharing and 

corruption prevention) have to be dealt with. First, the shortcoming of income sharing is 

problematic. Local communities are often reluctant to support CDM projects doubting that 

they will ever receive any economic net gain from doing so. In earlier projects, there have 

indeed been cases where local farmers did not receive their fair share of the new income, and 

in some cases, they have even been excluded from harvesting the new forests.The specific 

question concerning a CDM project is how to share the income from selling CERs back to the 

local communities so to get incentives right. Here, proper investments in e.g. cottage 

industries that process products extracted from the forest could be considered. Furthermore, 

access to local markets and trade over distance could be improved by investing in better 

infrastructure thus facilitating more jobs. In developing countries, carbon sequestration and 

poverty alleviation must overall happen side by side (Basu 2009). Future research should 

therefore try to deal with fair sharing of income (Lykke et al., 2009). 

Second, large uncertainties and the lack of risk sharing may discourage land users from 

investing in forestry such as fires, draughts, infestations etc. Especially fires increase carbon 

emissions substantially calling for better fire management. Africa alone is responsible for 

40% of the fire-induced carbon released into the atmosphere (Williams et al., 2007). Also the 

potential of sequestration may change rapidly over time as temperatures are predicted to rise 

and precipitation to decrease. This has already been the trend in West Africa over the last 

decades (Walker et al., 2008). 

Third, corruption reduces environmental regulatory stringency and undermines the 

effectiveness of management systems when reducing social and economic cost of breaking 

established rules According to UNEP (2013), the overall result from empirical research is that 

corruption levels and deforestation are heavily correlated. Remote sensing is, however, a way 

of circumventing the corruption problem and also facilitates income and risk sharing as 
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argued above. Thus, the institutional shortcoming of corruption is no longer a serious barrier 

regarding the introduction of a CDM pilot project in West Africa  

4. Conclusion  

Our main motivation was to turn attention to the huge CDM potential in developing 

countries.  

The main question was how to increase the likelihood of CDM approval in the face of 

institutional shortcomings? This question has largely been neglected by the literature so far. 

While A/R CDM projects have large potentials, they also face three main institutional 

shortcomings, namely income sharing, risk sharing and corruption prevention. We argued 

based on a principal-agent model that the key to deal with these three institutional 

shortcomings lays in the possibility of necessary monitoring and enforcement capacity.  

Regarding reforestation projects in particular, the possibility of remote sensing seems to be a 

new and effective tool to enhance the profitability and success of the CDM and the precise 

measurement of carbon storage in biomass. To test the possibility of A/R CDM projects in 

Africa and to develop a best practice system, we suggested that an appropriate site is chosen 

for pilot projects in West Africa due to its high potential. 

If such a pilot project turns out positive, the West Africa model may be included as a new 

best practice option and be exported to other regions as well. We thus urge negotiators at the 

upcoming COP meetings to consider remote sensing as a crucial tool for future CDM 

projects. 
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