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1. Introduction 
 

On July 19, 2007, the joint roundtable on Bridging the Energy Efficiency Divide: 
Implementation and Best Practices was held to discuss greater appreciation of the 
benefits of efficient use of energy and to learn more about effective measures, policies, 
and programs in this field; to enhance the understanding of the growing importance and 
role of energy efficiency in the context of climate change and energy security; to increase 
awareness of the market opportunities; and to demonstrate best practices in the area of 
policies and investments. 
 

The roundtable was organized jointly by the World Bank’s ESMAP Program, the 
Ministry of Finance of the Government of Japan, and the World Bank’s Tokyo office. 
 
The roundtable had the following specific objectives: 
 

• To learn from Japan’s experience with energy efficiency, such as the importance 
of regulatory and the institutional frameworks and sectoral approaches. 

• To discover ways that global or regional experiences can be used to support 
growing countries to formulate effective policy framework and institutional 
grading. 

• To explore different financing mechanisms for developing nations. 
 

The roundtable brought together more than 55 participants including high-level 
energy efficiency decision makers from the government, private, and financial sectors; 
practitioners from 15 countries; and senior officials from various bilateral and 
multilateral development organizations. Their presentations and active participation 
contributed toward greater appreciation among all participants of the benefits of efficient 
use of energy, as well as in learning more about effective measures, policies, and 
programs in this field.  
 

This report on the proceedings of the joint roundtable summarizes the discussions 
on various topics, based on the presentations made by various speakers. The chapters of 
this report correspond with the different sessions of the roundtable. The agenda and list of 
participants are included in appendixes A and B, respectively. The slides from the 
presentations are included in appendix C. This roundtable helped enhance the 
understanding among all participants of the growing importance and role of energy 
efficiency in the context of climate change and energy security, increased awareness of 
the market opportunities, and demonstrated best practices in the area of policies and 
investments. 
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2. Bridging the Energy Efficiency 
Divide: Opening Session 

 
 

The Deputy Director General of the International Bureau of the Ministry of 
Finance of the Government of Japan welcomed participants from 15 countries and more 
than 30 organizations, followed by introductory presentations by speakers from the 
World Bank and the International Energy Agency. 
 
Opening Remarks—Key Messages 
 

Climate change was discussed at the G-8 Summit in Heiligendamm and will be 
the main agenda at the G-8 Tokyo Summit in 2008. As Japan’s commitment to address 
climate change, Prime Minister Abe launched “Clean Earth 50,” which proposes a 
common goal for the world of cutting global emission by half to the same level as the 
capacity of natural sinks by 2050. As a medium-term goal, Prime Minister Abe proposes 
three principles in designing a complete framework beyond 2012 as a post-Kyoto 
Protocol regime. Commitments under the Kyoto Protocol account for only 30% of global 
emissions; the future framework would need more effective measures with participation 
of all major emitters. Second, the framework must be flexible and diverse, with 
consideration for the circumstances in each country. Third, the framework must achieve 
compatibility between environmental protection and economic growth by using 
technology. 
 
 Energy efficiency, as is the focus of this roundtable, should play an important, 
critical role to tackle climate change as it provides commercially viable solutions to all 
stakeholders and enables countries achieve compatibility between environmental 
protection and economic growth. 
 
Global Energy Efficiency Scenarios and Sectoral Approaches to Climate Change Policy 
and Energy Efficiency 
 

Global demand for each primary energy source—oil, coal, gas, other renewables, 
nuclear, and hydro—is growing rapidly, driven by population and economic growth. 
With current policies, it is clear that we are not on track in terms of addressing energy 
security or climate change concerns. Half of the projected increase in emissions comes 
from new power stations, mainly using coal, and mostly located in China and India. 
 
 Governments are taking action, but at the global level, we have yet to see the 
human imprint on emissions reductions. An alternative policy scenario—based on 
surveys of actions of IEA member countries and major industrializing countries as well 
as assumptions about polices in the rest of the world—shows that 66% of greenhouse gas 
(GHG) emission reduction that would occur between the reference case and the 
alternative policy scenario would be due to induced energy efficiency.  
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Induced energy efficiency could be the biggest contribution of GHG reductions in the 
future. That is, we can continue to provide the same energy service levels and pursue 
economic growth with less energy use. 
 

So, in this context, energy efficiency can be considered as a fuel contribution, 
which along with power sector efficiency, and increases in renewables and nuclear power 
can lead to significant reduction in emissions. In the IEA alternative policy scenario, 
improved end-use efficiency of electricity and fossil fuels accounts for two-thirds of 
avoided emissions in 2030. 

Source:  Alternative Scenarios and Sectoral Approaches (SA). Richard Bradley, July 2007. 
 

How can we change today’s trends? As we know from discussions about a 
framework for the post-2012 period, there is no common approach to achieve emission 
reductions. For example, there is increased current attention on the use of emissions 
trading, but there is uncertainty about the future, for a framework or agreement. In a 
world without consensus to move forward, we need to look for new ways to achieve 
emission reductions. The relatively long lifetime of CO2 in the atmosphere means that the 
emissions generated today will last for centuries. To alter that scheme, the IEA 
alternative policy scenario shows that energy efficiency is a viable option. 
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Are there other structures besides national or international frameworks to 
achieve reductions while the global community tries to reach consensus? The 
International Energy Agency has looked at sectoral approaches. Energy efficiency is a 
particularly useful way to reduce emissions in sectors and end users because that is where 
the market failures and market barriers exist. So it is at this level that we need to think 
about designing policies and structures to achieve reductions. Parties give many reasons 
for sectoral approaches, but they have not included every sector; in the emissions trading 
system, for example, airline transport and transport in general. It can be argued that 
certain sectors will be treated differently (perhaps for reasons of national security). 

 
Why focus on sectors? There has been rapid growth in GHG-intensive industrial 

activities outside Annex 1 regions; sectoral approaches might be a vehicle for achieving 
emission reductions there. A focus on sectors could reveal win-win opportunities for CO2 
reductions, particularly emphasizing the role of energy efficiency.  

 
A new IEA book, Energy Use in the Millennium, shows tremendous industry 

growth in almost all regions, but particularly in China. In most cases, except in Europe, 
there has been a dramatic increase in energy use, as well, so looking historically; this 
would be a target for improved energy efficiency. Looking to the future (2030) savings in 
industry in non-OECD countries are more than two-and-a-half times greater than in 
OECD countries. Some of the largest potential for improvement at zero or negative cost 
exists in developing and industrializing countries.  

 

 
Source:  Alternative Scenarios and Sectoral Approaches (SA). Richard Bradley, July 2007. 
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Sectoral approaches—a typology: This effort has tried to categorize the various 
approaches made for sectoral analysis. One problem is the use of the term “sectoral 
approach” without being clear about the meaning. There is a large variety of sectoral 
approaches in the market; many have energy efficiency at the core. 

 
The sectorwide transnational qualitative approach has, by and large, come from 

industry, for example, the International Aluminum Institute sustainability goals 
(including PFC reductions) in which an agreement is made among industry partners. 

 
The current discussion, which is targeted to developing countries, looks at 

specific sectors that could be included in a larger crediting arrangement. One argument 
might be the expansion of the Clean Development Mechanism (CDM) or a similar 
trading mechanism. For example, South Africa has talked about using sustainable 
development policies and measures (SD-PAMs) at the sector level as forms of 
commitment to improving energy efficiency and reducing GHG emissions.  

 
Examples of technology-oriented sectoral agreements include one by the 

International Iron and Steel Institute, the “CO2 breakthrough program,” and various 
public-private partnerships to deliver future low-emission technologies. 

 
The G-8 Heiligendamm Communiqué used the following language in the context 

of support for sectoral approaches:  
 

G-8 leaders: “Action of emerging economies could take several forms, 
such as sustainable development policies and measures, an improved and 
strengthened clean development mechanism, the setting up of plans for the sectors 
that generate most pollution so as to reduce their greenhouse gas emissions 
compared with a business as usual scenario.” 

 
G-8 + 5 leaders: “We need a flexible, fair and effective global framework 

and concerted international action. We underline the crucial role of economic 
incentives, in particular by carbon markets, for the necessary investments in 
climate-friendly technologies at large scale.” 

 
“We confirm our commitment to promote energy efficiency through cost-

effective solutions.” 
 

Competitiveness: There have been various industry-led efforts to establish sectoral 
approaches, for example, the sustainability of an activity vis-à-vis greenhouse gas 
emissions (good corporate citizenship) and to possibly substitute lighter/smarter 
constraints/costs for the more heavy-handed constraints that might have come with 
government intervention. The Asia-Pacific Partnership and Clean Development and 
Climate (AP6) industry partners have shared know-how with China and India, which is, 
of course, another effective alternative. The European Union has discovered, as it starts to 
think about its approaches of commitments, that the way they allocated permits among 
sectors and among firms within sectors turned out to be controversial; it led in parts to the 
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crash in the prices of the carbon credits in the past two years. One argument that the 
European Commission now makes is they realize that they made allocations to the 
industry without understanding where industry actually was, in terms of performance, 
and that it could use a sectoral approach to develop information that could help make 
future allocations fair and more efficient.  
 

Critical steps: We need to understand how to effectively link climate change 
debate to the opportunities that energy efficiency offers. Obvious benefits include lower 
pollution, enhanced energy security and economic performance, and lower GHG 
emissions as a co-benefit. It is necessary to bring the right decision makers to the table to 
shift the debate from a North-South antagonism to a concerted win-win action, 
highlighting energy, economic, and social aspects. 

 
The issue of a new forum for international cooperation on energy efficiency is an 

important critical next step that should be considered. A great deal of additional detail 
needs to be understood at the industry level about how such an agreement would work. 
Additional studies need to be carried out for more concrete analyses of the implications 
of different approaches to sectoral agreements.  
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3. Energy Efficiency: Lessons from 
Japan 

 
 

This session presented three perspectives—government, industrial, and trade 
association—on energy efficiency and conservation in Japan 
 
The Roadmap to Success for Energy Efficiency Improvements in Japan 
 

Despite the recent rapid oil price increase of 2.8 times, the consumer price index 
decreased more than 0.3 % in Japan. The reduction in two factors—oil dependency and 
energy intensity—was essential to achieve this decoupling between oil prices and the 
consumer price index in Japan. Furthermore, improved energy efficiency resulted in a 
significant reduction of the impact of oil prices and imports on the total GDP of Japan.  
 

Japan’s energy intensity is the lowest among major economies. In the industrial 
sector, the Energy Efficiency Law regulates large energy-consuming factories to improve 
energy efficiency by 1% annually, to submit annual reports and mid- to long-term EE 
plans, and to appoint a qualified energy manager (30,000 experts have passed a national 
exam for energy managers and have at least one year of experience). Insufficient 
performance could result in an administrative order with fines. Incentives for investments 
in EE facilities and equipment include tax reductions and subsidies. 
 

Japan’s residential and commercial sectors have standard regulations for energy 
efficiency. Buildings with more than 2,000 square meters of floor space must report on 
their energy performance at the time of construction or renovation. The “Top Runner” 
program, introduced in 1999, sets mandatory efficiency standards for 21 products, 
including household appliances, and identifies the most energy efficient products 
commercially available (see table 1). The results have been impressive; for example, 
energy efficiency of VCRs improved 74% and of air conditioners improved 68% in about 
seven years. As the standards increase for target years; fines will be imposed on 
manufacturers who do not comply with the higher levels. An EE labeling program also 
increases energy-efficiency awareness for 16 end-use products. 
 

Table 1  Top Runner Energy Efficient Products 

1. Passenger vehicles 
2. Freight vehicles 
3. Air conditioners 
4. TV sets 
5. Video-cassette recorders 
6. Fluorescent lights 
7. Copiers 

8. Computers 
9. Magnetic disc units 
10. Electric refrigerators 
11. Electric freezers 
12. Space heaters 
13. Gas cooking appliances 
14. Gas water heaters 

15. Oil water heaters 
16. Electric toilet seats 
17. Vending machines 
18. Transformers 
19. Electric rice cookers 
20. Microwaves 
21. DVD recorders 
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The transport sector is also regulated by the Energy Efficiency Law. Large 
carriers and consigners must submit annual reports and mid- to long-term EE 
improvement plans. Significantly poor performance is subject to administrative order and 
fines. Automobiles and buses have also improved through the Top Runner program: the 
2010 standard set in 1999 was almost achieved in 2004; a new fuel efficiency standard 
will be set for 2015. Green taxation, which differentiates tax levels based on fuel 
economy and gas emission performance, and traffic management systems also improve 
the energy efficiency of the transport sector. 
 

Technology development is key to improving energy efficiency, for example, 
coke dry quenching (CDQ) for iron and steel, the new suspension preheater (NSP)-type 
kiln for cement, as well as new technologies for refrigerators, water heaters, and lighting. 
However, effective energy efficiency implementation requires strong cooperation 
between the government and private sectors. The Ministry of Economy, Trade, and 
Industry (METI) is in charge of policy planning, regulations, and incentive measures in 
Japan. The Energy Conservation Center of Japan (ECCJ), a non-profit private 
organization, gathers information, provides energy audits and guidance, and promotes 
wider use and international cooperation. The New Industrial Technology and Energy 
Development Organization (NEDO), a government-owned center for the development of 
energy-related technologies, supports new technologies and international cooperation. 
The government sector cooperates closely with the Japan Business Federation and 
industrial associations in the private sector. 
 

Taxes on petroleum and coal fund a special budgetary account for energy to 
implement policies and measures including legislation, regulation, incentives, and 
publicity, which have improved energy efficiency by 37% between 1993 and 2003. The 
New Energy Strategy targets 30% more improvement by 2030. 
 

At the international level, Prime Minister Abe of Japan proposed “Cool Earth 50,” 
which includes a long-term strategy to cut global greenhouse gas emissions by half by 
2050 by developing innovative technologies and building a low-carbon society. Prime 
Minister Abe also presented three principles for establishing an international framework 
beyond 2013: 

 
• All major emitters must participate, thus moving beyond the Kyoto Protocol, 

leading to global reduction of emissions. 
• The framework must be flexible and diverse, and consider the circumstances of 

each country. 
• The framework must achieve compatibility between environmental protection and 

economic growth through energy conservation and other technologies. 
 

Energy efficiency in developing countries: Asian countries are moving forward to 
improve energy efficiency for their own economic prosperity. For example, China’s five-
year plan aims to improve energy efficiency by 20% by 2010; 1,008 large energy-
consuming factories must formulate energy conservation plans. India has established a 
Bureau of Energy Efficiency, activated the Energy Efficiency Act, drafted energy 
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efficiency standards for the cement and paper sectors, and implemented a labeling system 
for refrigerators and fluorescent lamps. Indonesia’s Presidential Decree (2006) aims to 
make energy elasticity to GDP of 1.0 or below by 2025 and is drafting a new energy 
regulation. Thailand’s energy conservation law was enacted in 1992; subsidies, tax relief, 
and low-interest loans for energy conservation are available. Vietnam has a decree on 
energy conservation and efficiency (2003), and a national program on energy savings and 
effective use (2006) aiming for 3–5% reduction of energy consumption during 2006–10 
and 5–8% reduction between 2011 and 2015.  
 

International efforts: Multinational forums have agreed to set EE goals and 
formulate action plans including the East Asia Summit (January 2007) and APEC (May 
2007). The Asia-Pacific Partnership has commenced cooperative projects in eight task 
areas. The IEA ministerial meeting (May 2007) promoted the development of efficiency 
goals and action plans at all levels of government. Japan will host the G-8 Summit (July 
2008); energy and the environment will continue to be key issues, and leaders will work 
together with major emerging economies to reduce energy consumption in priority 
sectors. METI will host the G-8 Energy Ministers (June 2008). 
 
Japanese Industry’s Action toward Climate Change: A Study of Toyota 
 

Toyota is an active member of the World Business Council for Sustainable 
Development, which recommends the following focus areas: energy, climate, 
development in developing countries, and the role of business. Toyota, as an industry, is 
in a unique position to carry out research beyond academia and to apply technology and 
engineering at the commercial level. Toyota’s development policy includes four 
elements: technology, future vision, public institutions, and financial mechanisms. 
 

Toyota’s approach has four components: to be comprehensive (for example, by 
considering CO2 emissions in the manufacturing process in addition to emissions during 
driving, as well as emissions based on velocity and traffic flow); to set targets based on 
benchmarks (for example, using a more efficient “bottom-up” approach for the “Top 
Runner” to improve engine efficiency and the drive train, and disseminate the hybrid 
system); to achieve “eco-efficiency” (the balance of economy and ecology, for example, 
the purchase price of a fuel cell hybrid vehicle is much more than a natural gas, D4 
diesel, hybrid, or electric vehicle); and to use a parallel approach (to develop options for 
the market to choose, with competition resulting in the most efficient developments and 
to use its important partnerships with international policy organizations for climate 
change). Toyota has held in-depth discussions with the government, academia, and 
automotive engineers. Toyota—like its competitors, it does not share inside 
information—has submitted its technology improvement plans to the Japanese 
Automobile Manufacturers Association (JAMA). This benchmark approach leads to 
significant improvement in energy efficiency. 
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Institutional Aspects of Energy Efficiency and Conservation in Japan 
 

Production was a priority in Japan during post-World War II reconstruction. Coal 
fed the steel production, which fed machinery and industrial exports. A coal shortage led 
to the regulation of heat management in 1947. By 1948, private sector engineers from the 
iron, cement, and power industries established the Heat Management Association, which 
later became the Energy Conservation Center, Japan (ECCJ). Today, the energy 
conservation market is “pushed” by government regulation and “pulled” by associations 
or the private sector. 
 

After the 1973 oil crisis, Japan’s industries succeeded in energy conservation 
because of government regulation, support, and subsidies and because international 
competition caused enterprises to use more efficient practices including quality control 
and small group activities; investments in energy conservation and technology innovation 
became necessary. The efforts of enterprises with government support and regulation 
have brought mutual benefits for energy conservation. ECCJ acts as the bridge between 
the government and private sector to promote energy conservation. 
 

Enforcement measures include appointment of qualified energy managers in 
designated buildings and factories to provide technical advice and instruction for 
employees and to meet the energy conservation law requirements including energy 
consumption reports and improvement recommendations. ECCJ inspects the facilities and 
provides support. If the factory assessment is low, an on-site inspection is conducted after 
six months; if factory standards are noncompliant, then a rationalization plan is required; 
if those instructions are not followed, the factory is issued an order and its name is 
publicized. ECCJ also provides a variety of energy management seminars, 
correspondence classes, and training courses in addition to preparing energy managers for 
the national exam. 
 

Industries have three energy conservation activities in common: energy 
management at no/low cost, such as cleaning, measuring, minor repairs, and tuning 
carried out by operators (Kaizen by Sho-shudan); technical improvement with a medium 
investment, such as removing obsolete equipment and introducing EE equipment, carried 
out by engineers and operators (Kaizen by Sho-shudan); and improvement requiring 
large-scale investment, such as introducing a new process or constructing a new plant—
carried out at the task-force level. Since 1976, ECCJ has conducted an annual national 
convention for thousands of participants to discuss technology and promote excellent 
cases of successful energy efficiency practices. 
 

ECCJ’s activities cover the industrial, consumer, and transportation sectors 
through dissemination and promotion, training, examination, monitoring, and research. It 
performs energy conservation audits for more than 300 factories and 450 buildings a 
year, free of charge through METI funds, to report findings and proposals for 
improvement. These proposals are made public for the benefit of other facilities. 
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Internationally, ECCJ advises on policy proposals, trains in capacity building, 
provides technical assistance through factory diagnoses and energy conservation audits, 
and supports energy efficiency and conservation (EE&C) centers in various countries. 
The new Asia EE&C Collaboration Center provides “one-stop service” for inquiries and 
activities (see http://www.asiaeec-col.eccj.or.jp/). A typical cooperation scheme with 
ECCJ begins with a request from the counterpart government to the Japanese 
government. An agreement establishes cooperation with a Japanese organization. For 
example, a JICA (Japan International Cooperation Agency) project assists a developing 
country to promote EE&C through expert training in Japan and the provision of 
equipment to establish a center similar to ECCJ in that country. 
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4. Energy Efficiency and Technology 
Transfer 

 
The speaker at the working lunch is an advisor to the Tokyo Electric Power Company. 
 
Energy Efficiency 
 

When we talk about energy efficiency, we usually talk about quantity, but it is 
important to discuss the quality of energy. The Japanese term mottai-nai refers to “a 
waste,” such as keeping the room temperature too low in the summer. Likewise, the 
inefficient, ineffective uses of fossil fuel are mottai-nai. It is not, however, mottai-nai to 
convert fossil fuel to electricity. For future technologies (by 2020) the efficiency could 
reach more than 50% reduction. This is possible because the quality of energy in 
electricity is very high and the quality of heat from coal is relatively low. To not be 
mottai-nai, heat pump technology is strongly recommended after converting coal or other 
fossil fuels to electricity at the highest efficiency. 
 

A thermal power plant is an example of mottai-nai. The initial thermal efficiency 
is as high as 34% but, in the example of a power plant in the Philippines, it decreases 
rapidly because of the lack of appropriate maintenance and operations practices. 
Developing countries have two mottai-nai situations: First, technology is not modern and 
initial thermal efficiency is low; second, initial thermal efficiency can decrease quickly 
due to lack of proper operations and maintenance. Japanese power companies, with the 
Asia-Pacific Partnership (APP), are helping developing countries to overcome these 
situations. 
 
Technology Transfer 
 

Six countries participate in the Asia-Pacific Partnership (Australia, China, India, 
Japan, Republic of Korea, and the United States).1 The APP has four work streams: 
 

• Sharing best practices (technology transfer). In the APP countries, the iron and 
steel sector has the most advanced approach for EE improvements and it can be 
replicated in the power generation sector. To share best practices, APP gathered 
50 engineers from six countries in April 2007 to discuss “maintaining and 
improving thermal efficiency of aged coal-fired thermal power plants.” Initially 
Chinese and Indian colleagues wanted information sharing on the latest 

                                                 
1 Foreign, environment, and energy ministers from partner countries agreed to cooperate on the development and 
transfer of technology to reduce greenhouse gas emissions. Ministers agreed to new models of private-public task 
forces to address climate change, energy security, and air pollution. It is a government approach and a sector approach; 
it is a public-private partnership initiative. 
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technologies, such as IGCC, but after consultations they agreed that the first step 
of sharing best practices should address improving efficiency in aged plants.2  

 
• Identifying and removing barriers (especially socio-political barriers). At least 

four barriers were identified. (1) The optimal dispatch order mechanism—which 
means that most efficient power stations have a longer opportunity to run—is not 
a practice in China because of socio-political reasons. (2) Work sharing in China 
and India—from the viewpoint of Japanese engineers—results in too many 
engineers in a single power plant with a job allocation that is too diversified. (3) 
Cooperation among sections—kaizen in Japan—and optimum allocation of 
responsibilities with daily conversation is very important to improve efficiencies 
in power plants in Japan, but it is unsure if the kaizen practice can be introduced 
in the different cultures in China and India. (4) Capacity building is necessary. 

 
• Improving investment conditions (especially investment structures). 

 
• Creating new financial flows (in combination with development assistance, 

carbon financing, etc.). 
 

                                                 
2 The teams met at an aged (1968) power station and at a new one (2003) built with supercritical boiler technology. The 
initial thermal efficiency of the aged plant has decreased a bit (from 36%) but it can be kept high or improved. Japanese 
engineers shared with Chinese, Indian, and Korean engineers how they have achieved this long-term efficiency, which 
includes day-to-day maintenance and operation as well as knowledge and medium-size investment. 
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5. Energy Efficiency Challenges for 
the Developing World 

 
 
This session presented energy efficiency experiences from China, Mexico, and India. 
 
Experience from China: Scaling up Energy Efficiency—Strategies and Financing Options 
 
The EE market is growing. 
 

Over the past four years, energy demand has grown faster than the GDP, which 
has been more than 10%; the elasticity coefficient is more than 1.0. Four sectors drive the 
growing demand for energy: infrastructure construction, real estate, industrial 
development, and exports. The situation is urgent, for example, in the New Shanghai, 
where the city plans a large industry and market for iron, steel, and cement. Factories 
(large and small) are booming and enterprises are enlarging. The focus has been on 
quantity, not on quality or improving competitively, which has resulted in inefficiency. 
The gap is large between outdated and the most advanced technologies.  
 

The issue of energy efficiency in China has become more serious in recent years. 
The central government made energy efficiency a priority in the new national strategy. In 
the long-term, resource conservation is now a national policy. In the mid-term, China’s 
11th five-year plan raised the target to reduce energy intensity by 20% by 2010. In the 
short-term, the target was to reduce energy intensity by 4% in 2006; however, actual 
reduction was 1.33%. The situation is also severe during 2007–08 with the growth of 
energy-intensive industries. Actions to address energy efficiency include: 

 
- a commitment between provinces and the central government to contribute to 
the target goal of 20%;  
- a goal to eliminate small plants through standards to get rid of outdated 
equipment, commitments between local governments and enterprises, increased 
electricity prices for specific enterprises, and pollution-control measures;  
- 10 energy conservation projects (including optimizing motor systems, 
retrofitting boilers and furnaces, conserving energy in government agencies, and 
building EE) to save 240 million tons of coal equivalent (50 million tce in 2007);  
- the 1,000 enterprise energy conservation action program (including signing the 
energy conservation commitment, ordering energy audits, composing EC plans 
and energy use reports, and benchmarking) to save 100 million tce by 2010 (20 
million tce in 2007). 

 
The potential EE market is large. 
 

Central and local governments as well as enterprises have great opportunities as 
well as pressure on the political front. The market for advanced EE equipment, as well as 
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the investment demand and profit margin, are large. Between 2006 and 2010, China has 
an energy conservation target of 600 million tce, which translates into a total market of 
US$120-160 billion in those five years. 
 
Barriers affect EE financing. 
 

Various barriers affect EE financing, which is scattered in different industries 
with secondary investments. Because energy conservation technology does not belong to 
the enterprises, leaders care more about productivity. Enterprises, especially decision 
makers, also lack knowledge about reliable economical technologies and providers. 
Investments to promote EE are lacking because of the preference given for investment in 
productivity, inability to get bank mortgages, and the difficulty of showing the EE benefit 
on financial records. 
 
 China also promotes energy conservation through energy management companies 
(EMCOs) that provide services to diagnose, design, finance, purchase, implement, 
manage, and monitor EC for enterprises. China worked with the World Bank and GEF on 
the Energy Conservation Promotion Project, the first phase of which introduced three 
energy service companies (ESCOs) (that did 475 energy conservation projects for 405 
enterprises, with 90% of the projects having a payback time of less than three years) and 
established the EC information center. The second phase provides loan guarantees (based 
on the output of the first stage) as well as technical and financial assistance. The EMCO 
mechanism seems very successful in China’s EC market. The new EMCO Commercial 
Loan Guarantee Plan uses World Bank and GEF funds to demonstrate the effect of EE 
investments. 
 
Experience from Mexico: Transforming the Energy Efficiency Market—Institutional 
Aspects and Financing 
 
Mexico has tried to promote the message that success in one policy area depends on 
success in others (box1). The institutions have awareness, but need to promote 
consciousness in the general society about saving energy. 
 
Box 1: Sustainable development 
 
Sustainable development means economic prosperity and security, enhanced social 
welfare and social inclusion, and a healthy natural environment. These are all connected; 
success in one policy area is dependent on success in others. 
 
 The energy system and economy in Mexico are excessively dependent on oil and 
natural gas, with low energy efficiency and higher intensities in the global context. The 
industrial sector (mainly cement, iron and steel, cement) uses 59% of Mexico’s energy, 
followed by the residential sector at 24%. The National Commission on Energy Savings 
(CONAE) is targeting those two sectors. The economy mainly depends on its petroleum 
industry to support the country, which leaves little investment money for improving 
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energy efficiency and the environment.3 However, the Trust for Electric Energy Saving 
(FIDE), a public-private fund implemented in 1990, has produced good results; 
unfortunately it only works on EE savings mainly for end users of electricity. CONAE 
would like a similar trust fund to promote thermal efficiency in different applications. 
 

Strategy. CONAE’s EE strategy includes assistance, standardization, and 
promotion through federal and local governments, banking systems, industries, 
educational institutions, associations, social and private sectors, and the media. The 
objectives are to conserve energy resources, diversify the energy matrix, protect the 
environment, benefit household income, use renewable and nonrenewable energies 
efficiently, and increase private sector competitiveness.4  
 
 The National Strategy for Climate Change in Mexico set a target reduction of 
106.8 megatons of CO2 per year between 2007 and 2014; energy efficiency is estimated 
to reduce 27.9 Mt CO2 per year, mainly through regulations and norms. CONAE has 
achieved a 2% reduction in national energy use.5 
 
 Mexico has issued EE standards for 18 products and systems and is working on 4 
new standards. An energy working group (with Canada and the United States) tries to 
harmonize standards throughout the region, which is important because they trade in 
many such products. One problem is the sale of old appliances in Mexico that no longer 
comply with standards in the United States. Norms and regulations have increased 
thermal efficiency for water heaters, resulting in a savings of 997,335 m3 of LPG since 
1996. Mexico is the world’s leading consumer of LPG for residential use, so this 
reduction is a big step. 
 

CONAE has set up or improved specific national EE programs in 2007, including 
the following: 

• Energy efficiency in federal government buildings, mandatory since 1999, has 
generated a cumulative savings of more than 1,800 million pesos in its electricity 
bill. Since 2002, federal agencies pay 2.5 times the cost of energy, which is a 
good incentive to promote energy efficiency. However, the Treasury Department 
does not allow contracts with ESCOs to determine mechanisms to lower energy 
consumption. CONAE is working to eliminate this barrier, with a target to reduce 
energy consumption in government buildings by 15% during the next six years. 
The program has not reduced consumption as much as it hoped; it focused on 
lighting and worker awareness. Since 2007, CONAE has implemented programs 
for air conditioning, fuel for the government transportation fleet, and the use of 
ESCOs, which could increase the reduction of the government energy 
consumption by 20–25%. 

• The Green Building Initiative will promote a trademark, Edificio Verde, to foster 
competitive effective sustainable building markets. The certification guidelines, 

                                                 
3 The administration wants to change that. 
4 Mexico has good experience implementing EE institutions; however, those budgets have been reduced. 
5 During the past administration (2000–06) every US$1 dollar invested in EE initiatives saved approximately US$34. 
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with help from Canada, will focus on materials, design, usage, regulations, and 
financial mechanisms. The certification will make energy consumption levels 
more visible to users, mainly in the residential sector. It hopes that many of the 
750,000 homes built each year will be sustainable energy houses.  

• The green mortgages program, with the National Housing Mortgage Institution, is 
a financing mechanism to reduce the additional costs of efficient systems; it 
focuses on solar water heating, thermal insulation, and lighting in low- and 
medium-income housing. The pilot project targets 10,000 houses equipped by 
2007. 

• The solar water heaters program’s objective is to develop a framework for that 
technology market through regulation and certification, economic incentives, 
market enhancement, data, and synergies between agencies, with a target to install 
1,800,000 m2 by 2012 and to avoid 450,000 tons of carbon emissions. Mexico has 
great potential for solar energy and has manufactured solar water heaters for 50 
years, but mainly for pools and industry, not the residential sector. 

• The PowerMex Clean Energy and Efficiency Annual Conference has been 
conducted for 10 years. CONAE awards energy efficiency and renewable energy 
initiatives to promote technology and it participates in the international exhibition, 
which has 140 stands and more than 5,000 visitors each year. 

 
Next steps. Although Mexico has a lot of experience in energy efficiency, it lacks 

synergy among the different sectors and government institutions. It needs a national 
program to for greater impact. CONAE’s national program (2007–12) hopes to reduce 
energy intensity through better management and technological processes without adverse 
economic affects. It will target promising areas, develop a group of experts on indicators 
and data collection, establish policies and advice, promote investment by increasing 
awareness, involve development banks in assessing financial mechanisms for EE/RE 
projects, and promote EE/RE projects in governments and municipalities. The public 
building initiative has set up energy committees with different institutions; people in 
charge of maintaining buildings have been taught how to do energy audits and train 
others in energy conservation.  
 

Financial barriers still need to be addressed in the Mexican EE market. Financial 
incentives are limited and the national policy is not clear about EE; funding is available 
only for isolated programs. Local financing institutions, in general, are reluctant to 
participate in EE projects or innovative schemes with ESCOs; although most have 
participated, none differentiates EE lending practices.6 The estimated percentage of EE 
loans is less than 1%. The situation is critical and there is a need for the government to 
create awareness with banks and for policies to foster EE investments. 

 
 
 
 
 
 

                                                 
6 These institutions believe projects need to cost US$50 million to justify the high transaction costs. 
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The current administration is working on: 
 
• Enforcing norms and standards for sustainable energy use; 
• Defining criteria to promote sustainable building in urban development, 

establishing a certification system, and setting a target for sustainable housing 
projects per year; 

• Promoting sustainable energy investment through engagement and building 
capacity of local banks by demonstrating EE/RE projects (CONAE has projects 
with REEEP/UNDP and APEC); 

• Encouraging local governments (the enforcers) to review laws, norms, practices, 
and strategies; 

• Creating synergies with stakeholders to implement EE measures, which—as 
colleagues from Japan have stated—requires involving stakeholders from the 
beginning for promotion and implementation; 

• Identifying possible tax incentives to make technologies affordable and accelerate 
demand (Mexico has some RE incentives, but EE are more cost-effective and are 
needed); 

• Promoting the use of RE and cogeneration technologies; and 
• Designing a national campaign for energy efficiency to improve social awareness 

and technology. 
 
Experience from India: Promoting Energy Efficiency through the Regulatory Framework 
and Financing Options 
 

Energy demand is increasing in India because of rising incomes, accelerated 
industrialization, urbanization, and urban growth—from 572 million tons of oil 
equivalent in 2003–04 to an estimated 1,500 million toe by 2027. Meeting the increased 
demand only through increased supply will lead to reduced energy security, adverse 
environmental impacts, and strain on the balance of payments as well as issues of equity 
and access. Therefore, energy conservation and efficiency are essential parts of a national 
energy strategy. 
 

Three key transitions in energy use are occurring in India: 
 

• The household energy mix is moving rapidly from inefficiently used biomass to 
gas and electricity. Since the early 1970s biomass energy has doubled from 100 
million toe to about 200 million toe now. Fossil fuels have increased more than 
six times, from about 50 million tons to more than 300 million tons. As incomes 
increase, people are moving from the inefficient dirty biomass to commercial 
fuels—kerosene, LPG, then electricity—which has increased CO2 emissions. 
Managing the transition to quality energy but without unnecessary CO2 emissions 
is a critical issue for public policy. 

• Commercial space is increasing; commercial building energy use is increasing at 
a faster pace. The growing service industry has led to an annual increase in high 
performance buildings of 10%; their electricity use has increased 12–13% 
annually. The glass and steel buildings in India require much more energy for air 
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conditioning than similar buildings in Europe and North America. Therefore, 
intervention is required. 

• Industrial energy intensity is declining, but the bandwidth of specific energy 
consumption within industrial sectors is wide. Indian cement plants are among the 
most energy efficient in the world, in fact, two cement plants often compete for 
the world title. The plants are becoming more efficient; however, across sectors, 
plants coexist with older less-efficient technologies. The challenge to public 
policy is to address the inefficiencies. 

 
Barriers to energy efficiency include the lack of information about comparative 

energy use, especially retail appliances; the perceived risk due to lack of confidence in 
new technologies (in appliances, building design, and industrial technologies); the higher 
cost of EE technologies; and the asymmetry of sharing costs and benefits, especially in 
the building sector (that is, a builder might invest in the initial expenses but the tenant 
will benefit from the energy efficiency, so codes that address the costs and benefits are 
particularly important for this sector). 
 
 The Energy Conservation Act of 2001 addresses these barriers. India’s EE efforts 
go back a long way, however, the success stories need to be replicated on a large scale. 
The objectives of the Energy Conservation Act are to reduce energy consumption using 
efficiency and conservation measures, reduce the need to create new capacity thereby 
saving resources and greenhouse gas emissions, secure environmentally benign and 
sustainable growth, stimulate market transformation in favor of EE products and 
appliances, and create the Bureau of Energy Efficiency (BEE) as the nodal agency at the 
center and State Designated Agencies (SDA) at the state level to implement the Act. 
 
 The Act has regulatory provisions, but most provisions are facilitative. Regulatory 
interventions provide energy use information (such as labeling appliances and providing 
energy-use information by units within industrial sectors); reduce perceived risk (through 
bulk procurement, utility driven demand-side management, and performance guarantee 
contracting through ESCOs); and mandate standards (building codes and sectoral energy 
consumption norms).  
 

The preparers of the Act looked at experiences around the world and replicated 
many provisions.” The accomplishments of the Act include: 

 
• Launching a labeling scheme (May 2006). Fluorescent tube lights, refrigerators, 

air conditioners, and distribution transformers are covered; labels for motors, 
transformers, fans, LPG burners, and standby power are under preparation. The 
labeling program worked with appliance manufacturers to develop the testing and 
rating systems as well as future rating targets. The emphasis was on inclusiveness 
while setting future standards to include in technology upgrades. The voluntary 
program for the initial three types of equipment has been impressive; after a 
leadtime for industry preparation, the program will become mandatory. 

• Launching the Energy Conservation Building Code (June 2007). The design of 
ECBC-compliant buildings is encouraged; training is underway for architects, 
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designers, and certifiers. The Code covers commercial buildings in five climatic 
zones; the potential energy-consumption savings is 25–40%. The Code covers 
building components such as walls, roofs, and windows; indoor and outdoor 
lighting; heating, ventilation, and air-conditioning; solar water heating and 
pumping; and electrical systems. 

• Creating a market for ESCOs. Government buildings are being upgraded; a risk-
guarantee fund is being considered to promote lending.7 India’s public building 
projects have had few ESCO bidders; it is considering the IFC and World Bank’s 
experience with partial risk guarantee schemes so that banks would be more 
comfortable lending to ESCOs. 

• Launching demand-side management (DSM) interventions (CDM-based CFL 
scheme and Ag. DSM).  

 
The Act specifies high energy-using units as designated customers who need to 

appoint a certified energy manager, conform to EE consumption norms, and submit an 
annual energy consumption report. Every three years the designated consumers are 
audited; web-based e-filing of energy reports will be mandated soon. The current 9 
designated consumer sectors will increase to 15 over the next two years. 
 

The Bureau of Energy Efficiency, with the central government, implements parts 
of the program at the federal level; SDAs implement the program at the state level. 
Capacity building and financial assistance are needed for SDAs to regulate, facilitate, and 
enforce the Act and to ensure balanced implementation throughout India’s states.8  

 
Energy auditors and managers need professional certification and accreditation to 

promote energy efficiency and conservation in energy-intensive industries. The BEE has 
increased the number of annual national certification exams.  
 
 The states are promoting DSM measures. A new program in two states seeks to 
change normal light bulbs to CFLs in the domestic sector. CFL-penetration in India’s 
commercial sector is nearly 100%, but due to its high cost it is extremely low in the 
domestic sector. The program would provide consumers with CFLs at the price of the 
incandescent lamps; the difference would be made up through the CDM because of lower 
energy consumption and lower carbon emissions. When expanded to all 36 states, the 
program would save about 24 million tons of carbon dioxide and 10,000 megawatts 
annually. 
 
 The energy supply has increased about 2% while the GDP has increased 8–9% 
annually over the last decade. An effective decoupling is occurring. Taking out biomass 
and using only fossil fuels, energy use is increasing at 3% a year. The energy intensity is 
also declining and is at about 0.19 tons of oil equivalent for each dollar of GDP. 
 Finally, the transport sector should be addressed. It is difficult in India because 
many different ministries look after that sector. India could introduce a labeling program 

                                                 
7 China’s experience with ESCOs has been successful, but India is not doing well in this area. 
8 One person from each SDA visited Japan in 2007 to look at policies and programs. Each agency is developing a five-
year action plan. 
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for vehicles, which would increase energy efficiency of individual vehicles. However, as 
fuel efficiency increases, people tend to drive more, which could cause a rebound effect. 
Also, India must ensure a reliable, affordable, and comfortable public transportation 
system, which is handled by a different ministry and local municipalities. The Bureau is 
working with the Ministry of Urban Development to link support for urban upgrades with 
bus rapid transit systems. 
 

Tentative lessons. New financing is not required because these investments will 
be made anyway. Finances should be redirected; energy efficiency should be 
mainstreamed. Redirecting finances requires risk reduction through capacity building (for 
project preparation, data collection, monitoring and verification, and project appraisal); 
codes, standards, and agreements (for appliances, buildings, and manufacturing sectors); 
risk guarantees for financial institutions to lend to ESCOs and small and medium 
enterprises; demonstrations and training on EE technologies; and collaborative research 
and development to adapt technologies. The key issue is to reduce the risk, which is why 
public policy is important. 
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6. Financing Mechanisms for Energy 
Efficiency 

 
This panel discussion featured six speakers from financial institutions, 

government, and the private sector about financing options offering different financial 
perspectives on the energy efficiency sector. 
 
Leveraging the International Finance Corporation’s Comparative Advantage to Mobilize 
Private Sector Investment in Clean Energy 
 

The energy efficiency opportunity is lying in wait for cost-effective investments, 
with compelling social, environmental, and economic benefits. Institutions try to enable 
the market through policies, interventions, and core competency. People are slow to 
respond to energy efficiency opportunities because of market failures as well as irrational 
behavior by institutions and individuals, which leads to lack of investments.  
 

The comparative advantages, in the context of EE lending, vary by institutions 
(IFC, IBRD, MIGA, ADB, private equity, and commercial banks), which must be clear 
about their strengths and play those roles accordingly (such as influencing markets or 
mobilizing capital). Institutions also need to be clear about what they want to affect 
(determining the problem and best instrument to address it, if the need fits its role and 
capacity). Institutions often tend to use a ready-made solution and need to make sure that 
the proposed structure is responsive to the problem. Markets vary, so do the needs and 
solutions. 
 

The market has high liquidity and money is not lacking. However, institutions need to 
look at what they bring to the table in terms of resources and expertise. For example, the 
IFC has the ability to mobilize large investments, a network of investee companies and 
global and substantial local players, convening power, commitment to innovate, expertise 
in structuring/credit/risk mitigation, a mission to support sustainable economic 
development, as well as market focus and private sector orientation. However, the IFC 
does not do small investments well. Table 2 addresses some of the financing problems 
and how IFC addresses these barriers. From its perspective, therefore, energy efficiency 
is a collection of small investments. Two approaches have evolved over at IFC: 
mobilizing commercial investments in EE through financial markets and mobilizing 
market development for new technology. 

 
• Mobilizing commercial investments in EE through financial markets.  
At IFC, 45% of its business is through financial institutions (FIs). It is essential to get 
well suited FIs and to have them realize that they can make money by investing in EE 
projects. For example, FIs need risk sharing until they understand the transactions 
better or to learn to put a new product, such as EE, together. 
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Table 2  Barriers and Responses to Market Needs 

Barrier IFC Response 
Small deal size Work through IFC’s highly developed 

financial markets business 
Lack lending experience by FIs Support with credit enhancements or other 

financial products 
Limited FI knowledge of EE sector Support with TA for financial product 

development and marketing; aggregate the 
market 

Unsophisticated vendors and developers Support with TA to prepare and standardize 
transactions 

 
Technical assistance to structure transactions is key for companies that know engineering 
and technology, but are not sophisticated financially. The IFC’s business model has 
evolved as IFC brings advisory services to commercial banks. The business of banks is to 
lend; they do not look at the world through the window of energy efficiency, but rather as 
lending for housing, small and medium enterprises (SMEs)/corporations, ESCOs, and 
municipals, etc. For example, in Russia, where there was a need for long-term financing, 
IFC brought credit lines. In markets with high liquidity, IFC brings risk-sharing tools. In 
all cases, it brings technical assistance with the financing solution. 
 

In Russia, 48% of the production assets are more than 20 years old. The 
companies are not competitive because their assets are old. The bank looks at this as an 
industrial sector opportunity, but if they can brand a lending product to modernize the 
companies then EE makes the deal work, which has become the focus of IFC work with 
banks in Russia. Another example is Ceska Sporitelna, the largest competitive 
commercial bank in the Czech Republic. Competing markets were fighting over the same 
100 blue chip borrowers in that market, so Ceska Sporitelna worked with IFC to target 
the SME market, specifically the EE/RE market segment. They developed the FINESA 
(Financial Energy Saving Applications) product. After the Czech Republic became 
members of the EU, regulatory measures were put in place and demand suddenly 
increased, resulting in US$20 million in EE/RE loans in 36 months. The current project 
pipeline is US$58 million.  
 

Over the years, IFC’s experience in EE lending has evolved. It started doing this 
business exclusively using GEF money in 1998; in 2000 it wanted to put US$12 million 
of its own money in, but it learned that looking at these individual transactions did not 
work because IFC does not do small loans. It restructured, let the banks doing market 
credit assessments with IFC agreeing to underwriting criteria. For example, IFC is 
working with 10 banks in Central Europe. The portfolio has all sorts of specialized 
products, but no bank considers it as lending exclusively for EE. For example, with 
assistance for risk sharing and structuring, lending for housing has become a viable 
business; previously there was no commercial lending in that sector. 
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IFC has also learned to do more leveraging of public money. For example, in 
Hungary, a project that was 100% GEF funded evolved to a consortium with OTP Bank 
working with ESCOs to renovate public buildings, schools, and municipal buildings 
throughout the country using the leverage of GEF money and risk sharing provided by 
IFC. The project impacts include lowered energy costs and municipal fiscal balances; 
reduced dependence on imported gas; a new GE factory (supplier) providing FDI and 
jobs; and improved health, safety, and learning conditions for children. 
 

The opportunities are much greater for emission reductions in China. Specialized 
funding is needed on a larger scale to cover soft/transaction costs, project assessments, 
technical assistance, and credit enhancement to enable innovation in the market. As seen 
in the housing example in Hungary, innovation can have initial losses; therefore, it is 
necessary to intelligently leverage donor funds and institutional partnerships. 
 

• Mobilizing market development for new technology. Beyond mobilizing 
commercial investment, IFC has learned about fostering market accelerations for 
new technology. Many technologies—for example, compact fluorescent lights 
(CFLs)—have not penetrated the market. IFC can use its assets, the ability to 
convene the private sector, and knowledge to intervene in markets to help 
promote such technologies. The program design must be flexible in a dynamic 
market, and an exit strategy is critical for sustained impact. It is a critical 
instrument to accelerate market development and institutional change. Risk 
appetite is often irrational and driven by culture and convention.  

 
For example, the Efficient Lighting Initiative (ELI) had interesting results. The 

US$15 million project was funded by GEF and implemented by IFC. The goal was to 
accelerate the development of local markets for EE lighting—which industry could not 
do for itself— in Argentina, the Czech Republic, Hungary, Latvia, Peru, the Philippines, 
and South Africa. ELI sought long-term and sustained impact on markets through 
increasing consumer knowledge and demand, improving access to capital, and increasing 
sales volume and product availability. The result was enhanced competition, producing 
downward pressure on prices. As a result of efforts under ELI, consumers have the power 
of information through labels on about 200 different products. Labels allow consumers to 
differentiate quality and forces producers to compete. In South Africa, the penetration of 
CFLs increased from 1.5 million units a year to about 6 million over the life of the ELI 
project.  
 

However, 1.6 billion people around the world still live in the dark and use fuel-
based lighting. They pay 15% of the global lighting bill and receive only 0.2% of the 
lighting services, up to one-third of the income in some of these households. The 
inefficient product limits small-scale productive activities, indoor pollution leads to 
serious health problems, safety issues are epidemic, and access to education is limited. 
This market is significant—US$38 billion a year (US$17 billion in Africa). Fuel-based 
lighting is a commercial, functioning market with an established value chain, collection 
systems, and spare parts/repair services. Although clean, efficient, and affordable modern 
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lighting solutions are becoming available, they have not reached this off-grid market. 
These solutions are based largely on light emitting diodes (LEDs). 

 
At the same time, a successful analogy is the sales of mobile telephones in Kenya, 

which soared to 6,000,000 customers since the technology was introduced in 1997. 
Mobile phones require access to electricity to be recharged. Off-grid customers use car 
batteries to charge mobile phones. Important lessons are emerging: the poor, even the 
poorest of the poor, can be a profitable market; the product or service needs to be priced 
to meet income constraint; success requires new business models, often created locally; 
and the different needs of the poor can be met by large-scale commercial solutions, 
promoting a higher quality of life and overall development. The key is to tap into the 
entrepreneurial genius of the market.  

 
IFC supports market entry by responding to industry requests and suggestions. It 

intervenes to reduce transaction costs of market entry through assessing markets, testing 
and certifying products, identifying distribution channels, and assessing the regulatory 
environment, thereby reducing regulatory, market, and financial risks for market entry. A 
new joint World Bank–IFC initiative, Lighting Africa, anticipates rapid scale-up of 
access to clean, reliable, and affordable lighting and basic energy services for 250 million 
across Africa by 2030, based on lessons learned and drawing upon the technical 
solutions, such as LEDs. 
 

• Mainstreaming EC into IFC’s core business. IFC’s core business— investment in 
infrastructure, global financial markets, general manufacturing, agribusiness, 
municipal funds, and oil, gas and mining—has embedded an estimated US$1.7 
billion in EE and RE in investment projects. These investments were not a result 
of a structured system to identify and develop these opportunities; instead, IFC 
learned that with integrating these opportunities, it has the ability to have huge 
impact toward sustainable development.  

 
IFC can maximize the impact by influencing clients, carefully assessing the 

quality of the investments and packaging product offerings. For example, when a client 
asks the World Bank to build them a road, the dialogue includes transportation 
alternatives; when a steel industry asks IFC for a loan, the best technology projections are 
made available. Offerings are packaged in a manner so that every investment officer in 
the corporation knows how to mainstream RE/EE. Specialized funding is required to 
cover soft and transaction costs, credit enhancement and other financial products beyond 
the institutional comfort zone, and donor support to enable market transformation. With 
increased sophistication, the measurement goes beyond investments, to savings. At the 
institutional level, the following requirements are in place: established measurement and 
tracking protocols that capture embedded sustainable energy use impacts, departmental 
scorecard aligned with institutional goals, performance measures carried through to the 
management level, honest assessment of institutional capacity, and risk appetite 
commensurate with the problem. 
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IFC believes that moving large amounts of money might be easiest, but it is not 
always the answer to solving the EE problem. Picking winners can distort the market; big 
initiatives are rarely nimble enough to stay ahead of the market; and lack of capital is 
rarely the problem. It is necessary to match the intervention to market need, to 
institutional comparative advantage, and to institutional incentives. 
 
Lessons from the Private Sector: Mitsubishi UFJ Securities in Japan 
 
The most important lesson learned in the last seven years of experience of Mitsubishi is 
the increased confidence that barriers to financing energy efficiency can be overcome. 
Factors that once posed major obstacles are now considered “manageable problems”; and 
these problems are becoming less severe. About seven years ago, when the Clean Energy 
Finance Committee was established at Mitsubishi UFJ Securities in Japan (MUS), before 
the Kyoto Protocol, people were concerned about the absence of a framework to provide 
incentives for EE efforts. Now the Clean Development Mechanism (CDM)/Joint 
Implementation (JI) has become an established concept. Higher oil prices and growing 
concerns about energy efficiency are also helping. Higher oil prices have the same effect 
on promoting energy efficiency as would something such as carbon taxes. 
 
 With the CDM in place since 2001, people were increasingly concerned about the 
lack of methodologies until recently. The secretariat prepared methodologies, resulting in 
12 approved consolidated methodologies (ACMs) and 54 approved methodologies 
(AMs).9  
 
 Underlying financing is a concern in the area of CDM. Many EE projects are not 
implemented because bank lending is not available. Some greenhouse gas mitigation 
projects can be financed on carbon finance alone, but that is not the case for energy 
efficiency, which needs conventional upfront financing. Based on experience, 90% of the 
revenue must come from traditional means, such as bank loan or equity to be repaid by 
the savings from reduced energy bills. Educating the banks about carbon credits has had 
little effect until recently. Banks have a growing willingness to fund EE projects, 
particularly when they qualify for JI/CDM, including multilaterals, developed country 
government banks, host country development banks, multinational commercial banks, 
and host country commercial banks. The interest of host country commercial banks—in 
China, Malaysia, and to a lesser extent, Indonesia—are particularly encouraging. 
However, in most countries it is still difficult for host country commercial banks, for 
example, in Cambodia. 
 

Lack of a post-2012 regime poses substantial difficulty to large-scale energy 
efficiency projects with a medium to long playback period (such as building a 
supercritical coal-fired power station, which has a payback period of 20–30 years). A 
robust mechanism is needed for carbon credits well beyond 2012.  

 

                                                 
9 As of July 2007, Mitsubishi UFJ Securities was responsible for 6 of the 54 AMs, second only to the World Bank 
(which has 9) and followed by Quality Tons (5), MGM International (5), and EcoSecurities (4).  
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Alternatively, a private institution can work with verified emission reduction 
credits for post-2012, as some pioneering funds and some European and American utility 
companies are interested in verified emission reductions (VERs). Japanese utility 
companies and government have been slow to respond to post-2012 with the rationale 
that using shareholders’ or taxpayers’ money for that period, when there is still a lot of 
uncertainty, is not justified. 
 
 Funding for early-stage feasibility studies for small projects is increasingly hard 
to come by as public sector programs become more results-oriented. There is a need to 
explore the possibility of entrepreneurial (venture capital) financing to respond to these 
funding needs. 
 

Project structuring and management is possibly the most significant obstacle 
going forward, particularly with respect to programmatic project activities for energy 
efficiency. Public funding for project structuring and management, combined with carbon 
financing for project profitability enhancement is the approach to be adopted. In the past 
when GEF money was used, carbon finance was usually off limits. However, the 
synergies of the two are evolving; and GEF and carbon finance should be available for 
different purposes, for example, GEF money for project management and capacity 
building, and carbon finance for profitability enhancement. 
 
Sustainable Energy Initiative of the European Bank for Reconstruction and Development 
 

Energy efficiency is a key issue for the EBRD region of operations to increase the 
security of supply, improve competitiveness, save scarce capital resources, and improve 
the environment. In the region where EBRD operates, the issue is not the lack of access 
to power; rather it is the waste of energy and very high energy intensities. Energy 
exporting countries, such as Kazakhstan and Russia, are becoming more interested in 
energy efficiency because when the price of oil or gas increases, the “opportunity cost” of 
waste increases. 

 
EBRD had a specific response to the G-8 Gleneagles Summit by increasing 

awareness of countries of operations predominantly driven by rising energy prices and 
energy security concerns. The new EBRD energy operations policy places EE and RE as 
its key cornerstone. It has a target of US$1.5 billion in EBRD financing between 2006 
and 2008 for RE and EE. 
 

EBRD’s EE business builds on comparative advantages: private sector focus, 
environmental mandate, country/sector knowledge, business relationships, project finance 
skills, investment capacity, donor funding mobilization and management, specific EE 
knowledge, and organizational strengthening. EBRD decided to mainstream EE business 
in its core business several years ago. It is a business of moving, for example, with people 
in the power sector and people in industry, and verifying what every project can do in 
terms of energy efficiency. The EBRD approach includes a specialist team working 
across the sectors and linking the corporate planning function to fully mainstream EE and 
climate change activity across EBRD. The specialist team includes engineers, EE 



 

31 

specialists, and carbon finance staff at headquarters and in the field, with full leverage 
across sector and country teams. 
 
 EBRD’s approach to expanding EE operations is based on two factors: the 
problems in the country and how they can solve them. EBRD focused on six areas for 
energy efficiency: large industries in energy intensive sectors; small energy users such as 
SMEs and residential users; cleaner power energy supply including fuel switch and 
generation, transmission, and distribution efficiency improvement; renewable energy 
including hydro, wind, and biofuels; municipal infrastructure including district heating, 
public transport, solid waste (methane), and water; and carbon finance. In 2006, EBRD 
financed 51 projects under its Sustainable Energy Initiative. 
 

EBRD uses three distinctive operational approaches: 
 

Approach 1: Defining EE components in all relevant operations. Dedicated teams 
screen all EBRD projects to identify those with EE potential, with ratings to the projects. 
Free energy audits are provided, funded by donors. An “add-on” is structured to direct 
debt or equity financing, enhancing company cash flow. Energy management training 
modules are used where appropriate. A benchmarking initiative is also underway. The 
projects are voluntary and 80% of EBRD’s financing is private, so EBRD makes the 
point to industry that it can have a big impact by mainstreaming EE. EBRD’s successful 
examples include a pulp and paper company in Bulgaria, a steel mill in Ukraine, and a 
power project in Azerbaijan. 
 

Approach 2: Financing small EE/RE projects through local banks with dedicated 
credit lines. EBRD loan finance (could be guarantee) is channeled to small- or medium-
sized projects through local banks. Beneficiaries can be corporations, households, or 
project developers. A grant component addresses market barriers to investments such as 
lack of capacity, information, or motivation. The grant–commercial finance ratio is 1 to 
5. Examples include projects in Bulgaria, Romania, Slovakia, and Ukraine. EBRD 
expects to have 12 countries with these projects by mid-2008. 

 
Approach 3: Combining project finance and carbon finance. Emission trading is 

underdeveloped in EBRD countries. However, the trading of carbon emission credits is 
an efficient tool to price carbon and achieve greenhouse gas emission reductions at the 
lowest cost, as marginal abatement costs differ across locations. The sale of carbon 
credits creates an additional hard currency revenue stream for project sponsors, 
improving the bankability and attractiveness of carbon reduction projects (higher IRR, 
additional security).  
 
Financing Energy Efficiency: The Global Environment Facility Strategy and Program 
Models 
  

GEF was established in 1991 to provide incremental cost funding to projects with 
global environmental benefits in developing countries and economies in transition. GEF 
operates the financial mechanism for the UN Framework Convention for Climate 
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Change, the UN Convention to Combat Desertification, the Convention on Biological 
Diversity, and the Stockholm Convention on Persistent Organic Pollutants. Since its 
creation, GEF has allocated more than US$6 billion (until the end of the third 
replenishment in August 2006) and leveraged more than US$20 billion. GEF’s six focal 
areas are biodiversity, climate change, international waters, ozone depletion, land 
degradation, and persistent organic pollutants. Within the climate change focal area, GEF 
has allocated US$2 billion and leveraged US$10 billion; the allocation specifically for EE 
is close to US$700 million.  
 

GEF has 10 agencies; the World Bank, UNDP, and UNEP are the key 
implementing agencies and have been there since the inception. Since 1999, 7 other 
agencies joined GEF as executing agencies; they include 4 regional development banks—
ADB, AfDB, EBRD, and IDB—and 3 specialized UN agencies—FAO, IFAD, and 
UNIDO. The GEF Trust Fund is replenished every four years; the current period, 2006–
10, received the largest replenishment of US$3.13 billion. 

 
The EE share of the climate change funding has increased since its pilot stage 

and, to date, has been funding projects through four operational programs: removing 
barriers to EE and EC (OP5), promoting RE by removing barriers and reducing 
operational costs (OP6), reducing long-term costs of low greenhouse gas-emitting 
technologies (OP7), and promoting environmentally sustainable transport (OP11). 
 

The GEF strategy was recently revised as part of the negotiation for the fourth 
replenishment. The climate change focal area now has six strategic programs: two are 
related to energy efficiency (buildings and industry), two are related to renewable energy 
(off-grid electricity from renewables and sustainable energy production from biomass), 
transport (sustainable urban transport), and land use/land use change and forestry (a 
totally new strategic program for GEF). 
 

The GEF EE strategy has been revised. For example, the objective in OP5 is to 
remove barriers to large-scale application, implementation, and dissemination of EE 
technologies. GEF-4 will focus on the building and industry sectors for greater impact in 
terms of reducing greenhouse gas emissions targeted to large rapidly urbanizing and 
industrial economies and supported by TA with limited investments. 

 
Under the new Resource Allocation Framework of GEF, resources are allocated 

to countries based on their potential and capacity to develop global environmental 
benefits. Table 3 ranks the top 10 countries (as well as several other countries) with 
resources allocated for climate change. Most or the resources will go to countries that are 
big emitters with a carbon-intensive economies. 
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Table 3  Indicative Resources for Climate Change in GEF-4 

 
Country 

Allocation 
(US$ 

million) 

 
Country 

Allocation 
(US$ 

million) 

 
Country 

Allocation 
(US$ 

million) 
1. China 
2. India 
3. Russia 
4. Brazil 
5. Mexico 

150 
 75 
 73 
 38 
 28 

6. S. Africa 
7. Ukraine 
8. Turkey 
9. Iran 
10. Indonesia 

24 
19 
18 
17 
16 

... 
11. Thailand 
15. Pakistan 
17. Malaysia 

...
15 
13 
11 

 
GEF’s climate change/EE strategy has evolved from barrier removal to market 

transformation. GEF intervention is also moving upstream away from simply technology 
demonstrations; from a broad range of technologies and market applications to more 
strategic interventions; from “first-come, first-served” project-based funding to being 
programmatic and country-driven; and from abstract cross-country replication to more 
concrete in-country dissemination. 
 
GEF energy efficiency program models. 
 

Policy and regulatory reform. This model targets policy and regulatory measures 
at the national level and has been used by the World Bank and UNDP. Project examples 
include heat reform and building EE, end-use EE, and thermal power efficiency, all in 
China. 

 
Standards and labeling. This model focuses on EE appliances and has been used 

by UNDP. Project examples include market transformation for EE refrigerators and air 
conditioners (India), six products in five to seven countries (Asia Regional), and a 
program for refrigerators and air conditioners under development in South Africa. 

 
Technology demonstration and dissemination. This model is sector/technology 

specific and has been used by UNDP. Project examples include energy conservation in 
township and village enterprises (four sectors in China), EE improvement in the steel re-
rolling mill sector (India), energy conservation in SMEs (five sectors in Vietnam), and 
EE brick kilns (Bangladesh).10  

 
Utility demand-side management (DSM). This model draws upon the World Bank 

engagement in the power sector. Project examples include a high efficiency lighting pilot 
(Mexico), energy efficiency (Brazil), promotion of electricity EE (Thailand), DSM and 
EE (Vietnam), and DSM demonstration (Jamaica). 

 
ESCO development. This model features creation of ESCOs and development of 

ESCO industry and utility-based ESCOs. The World Bank and UNDP use this model. 

                                                 
10 In fact, the Bangladeshis want to use the same technology as the Chinese TVE project and have frequently visited the 
demonstration plant there. 
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Project examples include energy conservation I and II (China), EE (Brazil and India), and 
DSM and EE (Vietnam). 

 
Partial risk guarantees. This model features underwriting partial credit guarantees 

to ESCOs, end-users, etc.; local FIs or the IFC act as guarantor. The World Bank and IFC 
use this model. Project examples include China, Hungary, the Philippines, and Russia. 

 
Special purpose funds. This model has revolving funds, for example chiller 

replacement project (World Bank, Thailand), EE project (World Bank, Bulgaria), and 
reconstruction of public lighting systems (UNDP, Slovakia); equity funds, for example, a 
regional project in Eastern Europe and CIS (UNEP-EBRD, eight countries); and partial 
performance guarantee mechanism for ESCOs to borrow from commercial banks, for 
example, EE buildings (UNDP-IADB, Brazil). 

 
These program models are not mutually exclusive; they are complementary. Some 

projects use several models. The models have evolved over time. These models are 
country-specific, product-specific, and, more importantly, agency-specific, reflecting 
GEF agency comparative advantages, mandate, expertise, and country strategy and 
commitment. There is an urgent need to understand program models and implementation 
needs so that better projects can be designed in the future. 
  
Catalyzing Energy Efficiency Market Transformation through Carbon Finance 
 

Improved end use (demand side) energy efficiency is one of the most important 
contributors to reduced emissions. However, to realize the real EE potential, small-scale 
measures need to be captured through carbon finance, private sector capital, or other 
investments. Large EE potential lies in smaller projects, in buildings, in standards and 
labeling, in the transportation sector (see table 4).  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

35 

Table 4  GHG Mitigation Measures and Sectoral Policies 

 
Source:Catalyzing Energy Efficiency Market Transformation through Carbon Finance. Ashok Sarkar, July 2007. 
 

Table 5 shows a snapshot of the trade for the 2012 certified emission reductions 
(CERs). The number of projects for energy efficiency is 14%, but the total volume of 
energy efficiency CERs is only 9%, which means the carbon market has actually been 
captured by non-CO2 gases, the methane, and the hydrofluorocarbons. In the process, the 
small EE projects have been left behind, which is an unfortunate part of the carbon 
market. When the Kyoto Protocol was established, there was emphasis on promoting 
RE/EE, but that is not how the carbon market has evolved until now. 
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Table 5  Certified Emission Reductions by Project Type and Sector (July 2007) 

2012 CERS 
 Project By type By sector 
Energy efficiency 
Renewables 
CH4 reduction, cement, and coal mine/bed 
HFCs, PFCs, and N20 reduction 
Fuel switch 
Afforestation and reforestation 

  9% 
24% 
23% 
37% 
  7% 
  0% 

14% 
60% 
20% 
  3% 
  3% 
  0% 

Source: CD4CDM website. 
 

The World Bank, in collaboration with other stakeholders, has started analyzing 
this problem. The total volume of CERs traded so far in the carbon market is mostly on 
the supply side. Energy efficiency in households has a mere 4 projects out of a total of 
2,000 projects. Within energy efficiency, the 14% share is mostly for large EE projects 
(148, or 7%, own generation projects and 96, or 5%, industry projects). Yet, most of the 
potential lies in the smaller programs, which need to be bundled together, such as light 
bulbs or motors. These are programmatic options, not project-based options. 
Unfortunately the clean development mechanism (CDM) has been focused on project 
options. 
 
Barriers and strategies for EE implementation 
 

Barriers to address at the level of the public authorities include non-economic 
pricing of energy, inappropriate tariff structures, and poor collection rates; market 
incentives for energy suppliers to supply more rather than less; lack of EE information 
campaigns, standards, codes, or labeling systems; and inadequate regulatory or legal 
frameworks to support energy service companies. 
 

Barriers to address at the level of end users (final beneficiaries) include lack of 
awareness of the financial or qualitative benefits from energy saving measures, together 
with implementation skills; capital constraints and corporate culture leading to more 
investment in new production capacities rather than EE; and greater weight given to 
addressing the upfront costs compared to recurring energy costs, especially if these costs 
are a small proportion of production costs. 
 

Barriers to address at the level of provision of finance and expertise include lack 
of awareness among investors and financiers of potential financial returns: local banking 
sectors tend not to prioritize EE finance due to inexperience, high transaction costs 
associated with smaller projects, and the perceived risks associated with assessing and 
securitizing revenues generated through energy savings; and limited access to robust 
systems and skills for measurement, monitoring and verification of energy savings. 
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Table 6  State of Energy Efficiency in the Carbon Market 

 
Source:Catalyzing Energy Efficiency Market Transformation through Carbon Finance. Ashok Sarkar, July 2007. 

 
The large potential for demand side EE projects is in terms of small, dispersed 

measures (buildings, residential sector, SMEs). These measures are not consistent with 
the project-based concept of traditional CDM. “Traditional” CDM modalities have 
limited scope in EE market reach and do not reach the small-scale EE market. However, 
more recently the concept of a “programmatic” CDM has evolved, which could become a 
catalyst for capturing the potential (building codes, appliance standards, labeling, 
efficient lighting programs, and so on). Small-scale EE projects could be bundled through 
a simpler regulatory mechanism. In a project-based mechanism, bundling small-scale 
projects is complex; it is also transaction-oriented and takes more time and money to 
develop. In a programmatic CDM mode, the process would be easier for the project 
developers. The rules, however, are still being defined. 

 
For example, if India were to have a program with 400 million efficient light 

bulbs, under the current CDM modality, the performance of each and every light bulb 
would need to be measured, which is impractical. However, in a programmatic CDM 
approach, once the rules were clearer, it is expected that a much smaller sample could be 
used for verification of savings. 
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Table 7 illustrates the mismatch of the CDM approach that exists in relation to the 
procedures and modalities of EE programs. As a result, the share of EE has been very 
small. 

Table 7  Differences between EE Programs and CDM Approach 

Real EE Programs versus CDM Approach 
Effective EE programs CDM process is long 
Assume that real barriers exist Barriers to be demonstrated for each 

project 
Address capital cost barrier, even though 
cost-effective 

Tendency to equate profitability with “non-
additionality” thus against CDM rules 

Aim to transform markets, not prohibitive 
incentives for one-time technology change 

Lack of guidance/accepted approaches to 
attribute energy savings to programs; if you 
do a few the rest will not “qualify” for 
CDM 

Often target systems and therefore involve 
multiple technologies 

Traditional CDM is single-technology 
“project” based; even programs of 
activities (under pCDM) are limited to 
single methodology, single technology 

Source: Adapted from A. Arquit Niederberger at the UNFCCC CDM Joint Coordination Workshop, 2007. 
 

Programmatic CDM approach would allow for the increased use of small-scale 
CDM methodologies (such as, AMS II.C, AMS II.D, AMS II.E), which the CDM market 
has not used as effectively as it should have so far. Project developers tend to look at the 
big projects. On the other hand, the small-scale CDM approaches are already approved 
that can be applied to energy efficiency projects. 

 
The EE best practice programmatic activities proposed must have a higher degree 

of “traceability”; that is, the emission reductions must be linked with the CDM program 
activity. For example, if you can trace the action that has leveraged the energy saving 
under the new rules of programmatic CDM, you can develop it as a CDM activity. This is 
an opportunity for the future of scaling up EE in the carbon market. 

 
There are excellent synergies in the area of monitoring and verification 

approaches in both robust CDM programs and EE best practices; combining them can 
lower transaction time and costs to capture more EE shares in the CDM market.  

 
The Program of Activities (PoA) approach in CDM is emerging. In PoA, the CPA 

is the most important design feature and it should be defined carefully. The PoA itself 
does not actually achieve reductions; the emission reductions are attained at the level of 
the program activity (CPA). 
 
Illustrative initiatives 
 

The Lighting Africa Program is the rapid scale-up of access to clean, reliable, and 
affordable modern lighting and basic energy services for 250 million people in Sub-
Saharan Africa by 2030. In the context of this initiative, if 10 million PV lanterns (and 
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LED-based lights) replace kerosene lamps, more than 2 million tons of CO2 emissions 
will be reduced every year for the 10-year life of LED lamps. The additional future 
revenue stream of carbon incentives could be used appropriately in the financial analysis 
to buy down the higher costs of the off-grid LED systems/lanterns that the consumers 
will ultimately have to pay. Of course the methodology to bring in the CDM benefits is 
still being explored. 
 

Ghana air conditioner labeling program is an EE-CDM activity that was not 
approved by the CDM Executive Board. The Government of Ghana passed a minimum 
EE standard for room air conditioners; the policy is not to be effective until the 
implementation infrastructure is created. The CDM program facilitates the 
implementation of a program for efficiency testing, consumer labeling, and quality 
assurance for air conditioners countrywide. Currently more than 100,000 air conditioners 
are sold per year in Ghana (nearly all are imported); the market is growing quickly and 
the program ensures that more efficient air conditioners will be bought. The estimated 
ERs are more than 3 million tCO2e over 7 years. More efficient air conditioners do not 
cost (significantly) more than BAU ACs; energy savings for consumers are more than 
US$60 million annually. About US$2 million would be financed out of CDM revenues.  
 

Global Carbon Finance–Energy Efficiency Network. The World Bank has 
proposed this partnership to increase synergies between carbon finance and energy 
efficiency communities and their actions. The draft concept note on the two-year program 
has been discussed with partners: key agencies in the international, national, government, 
private and NGO domain that are working in the area of energy efficiency and carbon 
finance to catalyze the acceleration of EE. It has support from IEA, REEEP, UNDP, and 
UNFCCC.  

 
Clean Energy Wiki. This World Bank-driven effort brings along all the work of 

multiple agencies in the area of EE. A beta version of the “Energy Efficiency” portal on 
Wikipedia is available at www.cleanenergywiki.org, with public domain information for 
anyone to access. The World Bank will manage the open forum, which will bring 
together bilateral and multilateral partners and country participants. 
 
Session Summary 
 

Although liquidity and availability of financing for EE are not a problem, 
innovative solutions are required to make financing available for demand-side EE 
projects and programs. The public and private sectors have made efforts to develop 
solutions for the EE sector. EE projects have special characteristics, including the smaller 
scale, the difficulty of project design and measurement, and the failure to be identified as 
traditional “project financing” activities. The coming-together of the EE community is an 
important step to improve communications, share experiences, and overcome barriers. 



40 

 



 

41 

 

7. The Energy Efficiency Roadmap 
and the Way Forward 

 
This final discussion asked representatives from different countries, financial 

institutions, and agencies to comment on the knowledge and advice they would take back 
to their governments, organizations, and the private sector. This section summarizes the 
key points indicated by these representatives. Some of the facts presented here are 
anecdotal and have not been verified. 
 

• Ministry of Power, India. The key barriers that need to be addressed are subsidies 
and access to electricity; data monitoring; and adaptation to climate change. Theft 
is a point of major concern in India. Power loss—euphemistically called 
aggregate technical and commercial (ATC) loss, which is basically theft—is 
about 38%. Now, anything that comes free will be used inefficiently, so that 
problem needs to be addressed before scaling up EE. The Accelerated Power 
Development and Reform Program in India have a target of a 15% reduction in 
ATC losses by 2012. 

 
 Government procurement is another area that needs focus in India and is also 
relevant for economies in transition. Preaching about energy efficiency should begin at 
home: the government is the largest procurer in India and should therefore switch over to 
lifecycle cost-based procurement to increase the share of EE stock. 
 
 Finally, the role of the private sector is important. The private sector has come 
forward in the EE area with a far more proactive and positive approach. Over the last four 
years, the EE development and progress has happened mainly because of the private 
sector’s involvement. 
 

• Energy Management Company Association, China. It is important to promote 
energy efficiency at the government level (at the central and local levels) and in 
the market. In China, the central government has formulated a lot of policies to 
support EE. It is important, particularly for the World Bank, to support the market 
focus on the new EE mechanism. 

 
 Creating more financing mechanisms for EE projects in all sectors (industrial, 
building, transportation, including personal behavior) is also important. 
 
 It is important to introduce energy performance contracting (EPC) approaches, to 
develop ESCOs in China so that there are new mechanisms to create, and to promote 
collaboration among EE market stakeholders. M&V should also be supported and 
developed for scaling up implementation of energy conservation technology, equipment, 
and savings. 
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• National Economic and Social Development Board, Thailand. Thailand prepared 
the legal and institutional frameworks, but enforcement and implementation is not 
always smooth because of the political situation. This issue is critical. In addition, 
coordination between energy sector stakeholders and the transport sector has been 
weak. 

 
The transport sector analysis (such as the rapid transit and rail network) was not 

integrated with the energy sector. However, the National Economic and Social 
Development Board initiated the National Logistic Development Plan, because transport 
consumes more than 37% of energy in Thailand. The share of road traffic is more than 
80%, so a “mode-shift” policy has been launched to shift from road to rail and waterway 
transportation. 
 
 

• Department of Energy and Minerals, Indonesia. Indonesia’s potential for energy 
savings is huge. A new energy law (2007) shifts the paradigm from the supply 
side to the demand side, so EE/RE will be a primary focus of future efforts. 

 
 Until now, however, there has been no regulation to put pressure on energy users 
to promote EE. Regulation or energy laws that focus on EE could lead to EE progress in 
Indonesia, but the problem will be enforcement. This problem is not only related to 
economics, but also to culture. After solving that problem, EE regulation measures will 
work well. The EE market is huge and financing is available. The key issue is the 
implementation of projects and programs that will help capture the EE potential into 
investments. 
  

• ENERCON, Pakistan. Pakistan is facing energy deficiencies and is likely to 
continue to have severe shortages. The government has devised an energy policy 
and is taking a number of measures, upstream for production and downstream for 
conservation to address the impending blackouts and brownouts. 

 
 For economic growth, one needs energy efficiency and energy does not have to be 
subsidized. In Pakistan, energy conservation in industry boiler systems has demonstrated 
the success of energy efficiency. 
 
 The problem of off-grid systems also needs to be resolved. LED lamps could be 
placed in areas that still use kerosene; LED lamps in streetlights could reduce 
government costs. Energy efficiency labeling is another area of intervention. 
 

• National Business Initiative on Energy Efficiency, South Africa. The demand for 
raw materials is growing unabated in South Africa. There is pressure on industry, 
particularly the mining sector. Electricity supply resources are restricted. There is 
a real drive on the industrial/commercial sector to get the EE performance in 
South Africa in order. 
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 First, energy pricing is a driver for promoting EE. Second, measurement 
information is difficult to get even though many companies have it. Third, the drive for 
technologically competent people in South Africa is a big limitation. But South Africa 
has the focus to drive the economy forward. South Africa could take some good lessons 
from EE labeling experiences around the world.  
  

• International Finance Corporation. Even though it is not a question of 
availability of money, the money is not going to the right places when it comes to 
EE. No matter how much IFC scales up, it will still be a small player in the EE 
market and the focus has to be on catalyzing funding through capital markets and 
from the private sector; there are ways to do this. The hope is to replicate in a 
sense, the experience of microfinance, where maybe 10 years ago nobody wanted 
to fund microfinance in the commercial sector and it was considered risky, not 
profitable. 

 
 IFC will focus on developing innovative capital market-based instruments 
whereby, together with donors and other IFIs, IFC will take segments of the markets and 
let the private sector fund the less risky portions. IFC will focus on putting it together and 
pooling the funding, with capacity building and technical assistance for the right 
investments. 
  

• Confederation of Indian Industry, India. In the last five years, the private sector 
has taken the lead on many of the initiatives in India. The CII has put up a green 
business center (GBC) at Hyderabad and had the first platinum-rated building 
outside the United States. Thirty such buildings are now coming up, seven of 
which are platinum-rated—voluntarily by industry without governmental 
pressure. 

 
 Pricing of energy is an important driver for scaling up energy efficiency 
investments; free and subsidized energy rates do not promote efficiency in the residential 
sector, for example, while the industrial and commercial sectors pay very high rates. 
 
 At the same time, global competitiveness has made industry more efficient. For 
example, the cement industry in India will double its inventory in the next seven to eight 
years. India is also acquiring private-sector companies abroad, which will increase access 
to global technology and position it as global manufacturers. The cement industry in 
India is among the best in the world in terms of energy intensities. 
 

Building the capacity of professionals is also needed to take up financing and to 
scale up ESCO operations in India. The private sector still prefers to have an energy audit 
done and to do the financing; therefore, the role of ESCOs is limited in the industry 
sector. 
 

• Asian Development Bank. The ADB president presented the challenge of 
increasing loans for clean energy programs to US$1 billion a year in 2005. At the 
time, ADB did not have the right capacity and expertise, and client governments 
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were not interested in EE. But today, governments are very interested and ADB is 
ramping up.  

 
 The vision is two-fold. First, ADB has to stick with what it is good at: policy 
dialogue, because that is the core business, and financing. ADB works with partners who 
are good at knowledge building. Second is capacity. ADB has the money for capacity, 
but not a lot, so it has to carefully choose standards and codes that work and to partner 
with organizations that want to do them. So ADB’s vision for the region is to move ahead 
and stick to what it is good at. ADB has also volunteered to be in charge of the transport 
sector in the Clean Energy Investment Framework. 
 

• Ministry of Foreign Affairs, Japan. Three elements for future focus from a foreign 
policy perspective are: 1) China and India; 2) Russia; and 3) international efforts 
on energy efficiency.  

 
 A joint effort to develop technology with China and India for reducing GHG 
emissions is very important. A recent negotiation proposed international collaboration to 
achieve zero emission of carbon dioxide from coal by combining coal gasification 
technology and carbon capture and sequestration technologies. If this project becomes 
successful and is initiated by the five countries (perhaps with participation by many more 
countries) and if it would be commercially applied to China and India, then energy 
intensities of these large-consuming countries would be dramatically improved.  
 
 An international agreement to collectively improve EE is worth considering, if (in 
this speaker’s personal view) three conditions are satisfied: stipulation of how to quantify 
effects of EE improvement on CO2 reduction; broad participation of major energy 
consuming and producing countries (such as emerging economies like China and India) 
with differentiated responsibilities; and stipulation for national goals and action plans to 
improve energy efficiency. 
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Appendix A. Agenda 
Wednesday, July 18, 2007 
18:30–20:30  Reception – Hosted by the World Bank 

Venue: Tokyo Kaikan Pavillon, 
1st Floor, Fukoku Seimei Building, 2-2-2 Uchisaiwai-cho, Chiyoda-ku, Tokyo 100-0011 

 
Thursday, July 19, 2007 
8:30–9:00  Registration 
 
9:00–10:15  Session 1: Opening Session 
 
9:00–9:20  Opening Remarks by Tatsuo Yamasaki, 

Deputy Director General, International Bureau, Ministry of Finance of Japan 
 
9:20–9:40  World Bank’s Experience and Action Plan for Energy Efficiency by Jamal Saghir, 

Director for Energy, Transport and Water, The World Bank 
 
9:40–10:00  Global Energy Efficiency Scenarios and Sectoral Approaches by Richard Bradley, 

Head, Energy Efficiency Division, International Energy Agency 
 
10:00–10:15  Discussion 
 
10:15–10:45  Coffee Break 
 
10:45–12:00  Session II: Energy Efficiency: Lessons from Japan 

Moderator: Robert Dixon,  
Head, Energy Technology Policy Division, International Energy Agency. 

 
Presentations: 

10:45–11:05  The Roadmap to Success: Lessons from Japan by Jun Arima,  
Director of International Energy Negotiation, Agency for Natural Resources and Energy, 
Ministry of Economy, Trade and Industry of Japan 

 
11:05–11:25  Energy Efficiency Technologies and Opportunities by Masayuki Sasanouchi,  

Project General Manager, Environmental Affairs Department CSR & Environmental 
Affairs Division Toyota Motor Corporation and Chairman, Working Group on Global 
Environment Strategy Nippon Keidanren (Japan Business Federation) 
 

11:25–11:45  Methodology for Energy Conservation in Japan by Shoichiro Ozeki,  
Director General, The Energy Conservation Center, Japan 

 
11:45–12:00  Discussion 
 
12:00–1:15  Working Lunch (hosted by the World Bank) 

Guest Speaker: Yoshiharu Tachibana,  
Advisor to the Board on Sustainability, Tokyo Electric Power Company 

 
1:15–2:30  Session III: Energy Efficiency Challenges for the Developing World 

Moderator: Barry Bredenkamp,  
Acting General Operations Manager, National Energy Efficiency Agency, Johannesburg, 
South Africa 
 
Presentations: 

1:15–1:35  Scaling up Energy Efficiency: Case Studies from China: Strategies and Financing 
Options by Bai Quan,  
Deputy Director, EEC, Energy Research Institute, NDRC, Beijing, China 
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1:35–1:55  Energy Efficiency Market Transformation: Institutional Aspects and Financing  
by Maria Elena Sierra Galindo,  
Executive Secretary, Comisión Nacional para el Ahorro de Energía -CONAE, Mexico 

 
1:55–2:15  Promoting Energy Efficiency through the Regulatory Framework and Financing 

Options: Experience from India by Ajay Mathur,  
Director General, Bureau of Energy Efficiency, New Delhi, India 

 
2:15-2:30  Discussion 
 
2:30–3:00  Coffee Break 
 
3:00–5:00  Session IV: Financing Mechanisms for Energy Efficiency 

Moderator: Dr. Marianne Osterkorn,  
International Director, Renewable Energy and Energy Efficiency Partnership (REEEP) 

 
Presentations: 

3:00–3:20  Leveraging IFC's Comparative Advantage to Mobilize Private Sector Investment in 
Clean Energy by Russell Sturm,  
Sustainable Energy Team Leader, International Finance Corporation 

 
3:20–3:30  Energy Efficiency Financing Perspectives by Rintaro Tamaki,  

Director General of International Bureau, Ministry of Finance, Japan 
 
3:30–3:50  Lessons from the Private Sector by Junji Hatano, 

Chairman, Clean Energy Finance Committee, Mitsubishi UFJ Securities, Japan 
 
3:50–4:10  Sustainable Energy Facility: EBRD Energy Efficiency Activity by Josué Tanaka, 

Corporate Director, Energy Efficiency and Climate Change, European Bank for 
Reconstruction and Development 

 
4:10–4:30  Financing Energy Efficiency: The GEF Experience by Zhihong Zhang,  

Senior Climate Change Specialist and Program Manager, Global Environmental Facility 
 
4:30–4:50  Catalyzing Energy Efficiency Market Transformation through Carbon Finance  

by Ashok Sarkar,  
Senior Energy Specialist and Energy Efficiency Thematic Leader, ESMAP, The World 
Bank 

 
4:50–5:15  Discussion 
 
5:15–6:25  Session V: Panel Discussion 

Co-Chairs: Toshinori Doi, Director of Development Institutions, Ministry of Finance of 
Japan; Jamal Saghir, Director for Energy, Transport and Water, The World Bank. 
Topic: The Energy Efficiency Roadmap and the Way Forward 

 
Panel Discussants: 
Gireesh Pradhan, Ministry of Power, India; Shen Longhai, EMCA, China; Poomjai 
Attanun, National Economic and Social Development Board, Thailand; Titovianto 
Widyantoro, Department of Energy and Minerals, Indonesia; Syed Ghulam Akber 
Bukhari, ENERCON, Pakistan; Ian Langride, NBI, South Africa; Marge Karner, IFC; 
V. Raghuraman, CII, India; Samuel Tumiwa, ADB; Manabu Miyagawa, Ministry of 
Foreign Affairs, Japan 

 
6:25–6:30  Closing Remarks and Adjourn 
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• China 

Mr. Shen Longhai  
Director, China Energy Management Company (EMCA) Association 
 
Ms Jing Ma  
Assistant General Manager, Corporate Department 1, Huaxia Bank  
 
Dr. Bai Quan  
Deputy Director Energy Efficiency Center,  
Energy Research Institute-National Reform and Development Commission (NDRC) 

 
• India 

Mr. Gireesh Pradhan 
Joint Secretary, Energy Conservation & Transmission Ministry of Power, Government of India 
 
Dr. Ajay Mathur  
Director General, Bureau of Energy Efficiency (BEE), Government of India 
 
Mr. V. Raghuraman  
Senior Advisor-Energy Confederation of Indian Industry 

 
• Indonesia 

Mr. Titovianto Widyantoro 
Energy Advisor, Electricity and Renewable Energy Training Center 
Ministry of Energy and Mineral Resources, Government of Indonesia 
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Mr. Rintaro Tamaki  
Director General, International Bureau, Ministry of Finance, Government of Japan 
 
Mr. Tatsuo Yamasaki 
Deputy Director General, International Bureau, Ministry of Finance, Government of Japan 
 
Mr. Toshinori Doi  
Director of Development Institutions, Ministry of Finance, Government of Japan 
 
Mr. Hideo Hashimoto 
Deputy Director of Development Institutions, Ministry of Finance, Government of Japan 
 
Mr. Masataka Takeshita 
Division of Development Institutions, Ministry of Finance, Government of Japan 
 
Mr. Manabu Miyagawa 
Director of Economic Security Division, Ministry of Foreign Affairs, Government of Japan 
 
Ms. Natsuko Miguchi 
Official of Economic Security Division, Ministry of Foreign Affairs, Government of Japan 
 
Mr. Akihiro Tonai  
Official of Economic Security Division, Ministry of Foreign Affairs, Government of Japan 

 
Ms. Tokiko Ohmaru  
Official of Economic Security Division, Ministry of Foreign Affairs, Government of Japan 
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Mr. Riichiro Tatsuta 
Official of Global Issues Division, International Cooperation Bureau, 
Ministry of Foreign Affairs, Government of Japan 
 
Ms. Akiko Abe  
Global Issues Division, International Cooperation Bureau,  
Ministry of Foreign Affairs, Government of Japan 
 
Mr. Jun Arima  
Director of International Energy Negotiation Division, Agency for Natural Resources and Energy,  
Ministry of Economy, Trade and Industry, Government of Japan 
 
Mr. Kiyoshi Mori  
Director, International Affairs Division, Agency for Natural Resources and Energy,  
Ministry of Economy, Trade and Industry, Government of Japan 
 
Mr. Shinichi Yasuda 
Assistant Director Agency for Natural Resources and Energy,  
Ministry of Economy, Trade and Industry, Government of Japan 

 
Mr. Hirokazu Morita 
Assistant Director Agency for Natural Resources and Energy,  
Ministry of Economy, Trade and Industry, Government of Japan 
 
Mr. Makoto Ashino 
Head of Resource and Energy Team, Economic Development Department, 
Japan International Cooperation Agency, Government of Japan 
 
Mr. Shoichiro Ozeki  
Director General, The Energy Conservation Center, Japan 
 
Mr. Junichi Noka  
General Manager, International Cooperation Department, The Energy Conservation Center, 
Japan 
 
Mr. Masayuki Sasanouchi 
Project General Manager, Environmental Affairs Department, CSR & Environmental Affairs 
Division, Toyota Motor Corporation; Chairman Working Group on Global Environment Strategy,  
Nippon Keidanren (Japan Business Federation) 
 
Ms. Kaori Tani  
Industrial Affairs Bureau Ⅲ, Nippon Keidanren (Japan Business Federation) 
 
Mr. Yoshiharu Tachibana 
Advisor to the Board on Sustainability, Tokyo Electric Power Company  

 
Mr. Masahiro Sugigmura 
Environment Department, Tokyo Electric Power Company 
 
Mr. Junji Hatano  
Chairman, Clean Energy Finance Committee, Mitsubishi UFJ Securities Co., Ltd.  
 
Mr. Hajime Watanabe 
Executive Officer, Deputy Chairman, Clean Energy Finance Committee, 
Mitsubishi UFJ Securities Co., Ltd.  
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Mr. Masayuki Toyofuku 
Secretary, Clean Energy Finance Committee, Mitsubishi UFJ Securities Co., Ltd.  
 
Mr. Tomonori Sudo  
Advisor, Coordination Division, Development Assistance Strategy Department, 
Japan Bank for International Cooperation 
 
Ms. Megumi Muto  
Senior Economist, Director, Development Policy Research Division, JBIC Institute (JBICI), 
Japan Bank for International Cooperation 
 
Mr. Togo Uchida  
Japan Bank for International Cooperation 

 
• Republic of Korea 

Dr. Dae Kyoun-Oh  
Head, Korea Emissions Reduction Registry Center, Korea Energy Management Corporation 
(KEMCO) 

 
• Mexico 

Ms. Maria Elena Sierra Galindo 
Executive Secretary Comisión Nacional para el Ahorro de Energía (CONAE), Government of 
Mexico 

 
• Pakistan 

Mr. Brig(R) Syed Ghulam Akber Bukhari 
Managing Director, National Energy Conservation Centre (ENERCON), Government of 
Pakistan 

 
Mr. Tobias Becker  
Advisor Energy Efficiency, Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ), 
GmbH 

 
• South Africa 

Mr. Barry Bredenkamp 
Acting General Manager, National Energy Efficiency Agency, Central Energy Fund,  
Government of South Africa 
 
Mr. Ian Langridge  
Global Energy Efficiency Manager/Chair, National Business Initiative on Energy Efficiency, 
Anglo Technical Co. Ltd. 
 South Africa 

 
• Thailand 

Mr. Poomjai Attanun 
Director of Infrastructure Investment Analysis Office,  
National Economic and Social Development Board (NESDB), Government of Thailand 

 
• United States 

Ms. Cynthia Wilson  
Senior Advisor, International Programs, US Department of Energy  
United States 
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Senior Energy Specialist, Regional and Sustainable Development Department, Asian 
Development Bank 
 
Ms. Hisaka Kimura  
Investment Specialist, Private Sector Infrastructure Division, Asian Development Bank 
 
Mr. Josué Tanaka  
Corporate Director, Energy Efficiency and Climate Change 
European Bank for Reconstruction and Development 
 
Dr. Zhihong Zhang  
Senior Climate Change Specialist/Program Manager, Global Environment Facility 
 
Dr. Robert Dixon  
Head, Energy Technology Policy Division, International Energy Agency 
 
Dr. Richard Bradley  
Head, Energy Efficiency Division, International Energy Agency 
 
Dr. Nigel Jollands  
Senior Policy Analyst, Energy Efficiency and Environment Division, International Energy 
Agency 
 
Mr. Russell Sturm  
Sustainable Energy Team Leader, International Finance Corporation 
 
Ms. Marge Karner 
Sector Lead, Energy Efficiency, CGF, International Finance Corporation 

 
Dr. Chizuru Aoki  
Senior Program Officer Division of Technology, Industry and Economics,  
UN Environment Program (UNEP) 
 
Mr. Jamal Saghir  
Director, Energy, Transport and Water, The World Bank 
 
Dr. Ashok Sarkar  
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International Director, Renewable Energy and Energy Efficiency Partnership (REEEP) 
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Appendix C. Workshop Presentations 
 
Session I. Bridging the Energy efficiency Divide: Opening Session 

Opening Remarks, Tatsuo Yamasaki 
World Bank’s Experience and Action Plan for Energy Efficiency, Jamal Saghir 
Global Energy Efficiency Scenarios and Sectoral Approaches, Richard Bradley  

 
Session II. Energy Efficiency: Lessons from Japan 

Moderator: Robert Dixon 
The Roadmap to Success: Lessons from Japan, Jun Arima  
Energy Efficiency Technologies and Opportunities, Masayuki Sasanouchi  
Methodology for Energy Conservation in Japan, Shoichiro Ozeki  

 
Working Lunch. Beyond Energy Efficiency and Beyond Technology Transfer, Yoshiharu 
Tachibana. 
 
 
Session III. Energy Efficiency Challenges for the Developing World 

Moderator: Barry Bredenkamp 
Scaling up Energy Efficiency: Case Studies from China: Strategies and Financing 
Options, Bai Quan 
Energy Efficiency Market Transformation: Institutional Aspects and Financing, 
Maria Elena Sierra Galindo  
Promoting Energy Efficiency through the Regulatory Framework and Financing 
Options: Experience from India, Ajay Mathur 

 
Session IV. Financing Mechanisms for Energy Efficiency 

Moderator: Dr. Marianne Osterkorn 
Leveraging IFC's Comparative Advantage to Mobilize Private Sector Investment 
in Clean Energy, Russell Sturm 
Lessons from the Private Sector, Junji Hatano 
Sustainable Energy Facility: EBRD Energy Efficiency Activity, Josué Tanaka 
Financing Energy Efficiency: The GEF Experience, Zhihong Zhang  
Catalyzing Energy Efficiency Market Transformation through Carbon Finance,             
Ashok Sarkar  
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Appendix D. Workshop Proceedings Series 

 
 

Region/Country Activity/Report Title Date Number 
 

SUB-SAHARAN AFRICA (AFR) 
 
Regional Impact of Determinants of Success of PP in Power in SSA. 
 Conference on Private Participation in Infrastructure in SSA. 
 June 6-7, 2005. Cape Town, South Africa. 03/06 003/06 
 
Senegal Facility for the Follow-up of Africa Energy-Poverty Workshops 10/06 006/06  
 
 

EAST ASIA AND PACIFIC (EAP) 
 
China Symposium on Hydropower and Sustainable Development (CD Only)12/05 001/05 
 
 

EUROPE AND CENTRAL ASIA (ECA) 
 
Poland Women in Mining: Chance for a Better Life Workshop (CD Only) 05/06 004/06 
 
 

GLOBAL 
 

 The Energy Efficiency Investment Forum: Scaling Up Financing in  
 the Developing World  10/06  005/06 
 
 Bridging the Energy Efficiency Divide: Implementation Models  
 and Best Practices 10/08 007/08 
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