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1) Overview

The Clean Development Mechanism (CDM) is currently the only market-based mechanism aiming at triggering changes in the pattern of emission intensive activities in developing countries and is likely to play an important role in future negotiations on climate policy. Furthermore CDM is seen as an instrument to push local sustainable development in the host countries. However, it is unclear how much the CDM really impacts the profitability of different technologies in different countries. The literature has so far focused on studies of countries’ aggregate CDM potentials without a technology focus (Jung 2006), case studies of one technology in one country (Kishore, Bhandari et al. 2004), studies of several technologies in one country (Ghosh, Shukla et al. 2002) or one technology in several countries (Georgiou, Tourkolias et al. 2008). Few studies attempt to evaluate various technologies in several countries (Diakoulaki, Georgiou et al. 2007), but typically focus on identifying the best technologies and countries. However, a methodical analysis of individual regional conditions and their influence on the project performance and the interaction of these conditions with CDM is missing. Nevertheless, a precise understanding of these interactions and their effect on a project’s profitability is necessary in order derive policy recommendations regarding the potential of a global carbon price and/or the necessity for regional policy measures.
Therefore we designed a universal model for the systematic analysis of the economic and environmental performance of renewable energy technologies (RET) in different regional contexts. We first present the economic and environmental performance of six technologies (small run of river hydro, wind, photovoltaic, landfill gas, sewage gas, coal) in a hypothetical base case region and then systematically vary regional parameters (such as the electricity tariff) for wind and landfill gas technology. Based on this analysis and studies on interactions between CDM and RET support schemes (Del Rio 2007; German Federal Environmental Agency 2007), we discuss policy recommendations for developing countries, which consider the integration of CDM into national energy and economic development planning. Finally we outline a research agenda on how to improve the support for various RET in different countries.
2) Method

We use two indicators to measure economic and environmental performance respectively: Profitability index (PI, PI= Net Present Value/invested capital) and greenhouse gas (GHG) reductions over invested capital. The economic indicator is a function of investment costs, O&M costs, carbon price, energy density of the source (e.g. solar radiation), baseline, electricity price, and discount rate. We normalize the NPV by dividing it through the invested capital for better comparability of small with large projects, as the typical project size under CDM differs strongly for the selected technologies. The environmental indicator, a function of the baseline and the energy density of the source, is again normalized by invested capital and represents the amount of GHG emissions avoided per Euro invested compared to the business-as-usual grid emissions. The regional parameters are varied generically and the effects on both indicators shown for wind and landfill gas technology.
3) Results

Figure 1 exemplarily depicts the base case: Each technology is represented by two areas: While for area 1 (continuous filling) we do not assume CDM participation we do so for area 2 (hatched filling). The areas are spanned by a range of the project-specific parameters investment, O&M, transaction costs, and the time-span of carbon revenues (area 2 only). The results show that photovoltaic power is not profitable and that its associated GHG reductions are very low. While wind and hydro power are profitable under several circumstances, the methane-to-power technologies become highly lucrative under CDM. The paper presents disaggregated and detailed results of the regional parameter variations.
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Figure 1 
Base case of economic and environmental performance of analyzed technologies under a range of project-specific assumptions with and without carbon revenues

4) Conclusions

The results of the generic parameter variations yield important insights with regard to the potential role of an international carbon price and the necessity of country-tailored policies for diffusing different technologies. The comparison with current CDM activities yields additional insights about how the private sector currently perceives the profitability of various technologies partially explained by our calculations. We finally synthesize all results in order to develop policy recommendations on how to proceed with a more disaggregated approach to foster the diffusion of low-carbon technologies with regards to their development potential and establish a research agenda on how to further inform both international and domestic policy-makers.
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