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Foreword

Projected increases in population and economic growth in the developing member 
countries (DMCs) of the Asian Development Bank (ADB) on a business-as-
usual basis are expected to translate into a growth in energy demand of up to 

90% between 2010 and 2035. Moreover, by 2030, resulting from this energy demand, 
Asian countries are expected to contribute 45% of the world’s energy-related carbon  
dioxide emissions. 

A transition to clean energy is needed. Clean energy—which encompasses energy 
services, energy access for all, energy efficiency, renewable energy, clean energy for 
reducing air pollution, and carbon capture and storage—must be widely deployed to 
address these challenges. However, energy policy, legal, and regulatory frameworks 
are needed to promote the deployment of clean energy solutions. Policies, laws, and 
regulations are needed to establish the incentives to ensure this demand will be met 
through clean energy sources, rather than traditional fossil fuel–based ones.

In response to DMCs’ calls for policy and regulatory capacity building assistance to 
develop appropriate institutional, policy, legal, and regulatory energy frameworks, ADB, 
in partnership with the United States Agency for International Development (USAID), 
hosted the inaugural Asia-Pacific Dialogue on Clean Energy Governance, Policy, and 
Regulation in June 2010. This event brought together 160 energy and environment 
ministry officials, energy regulators, and private sector and civil society participants 
from Australia, Bangladesh, Brazil, the People’s Republic of China, France, Germany, 
India, Indonesia, Pakistan, the Philippines, Singapore, Switzerland, Thailand, the United 
States, and Viet Nam, among other countries, to share the latest thinking and practices 
on clean energy regulation and governance. The intention was to commence an ongoing 
dialogue to allow for information sharing, networking, and capacity building within and 
beyond the Asia and Pacific region. 

The dialogue advances ADB’s long-term strategic framework, Strategy 2020, which 
emphasizes helping DMCs move their economies toward low-carbon growth paths by 
improving energy efficiency and expanding the use of clean energy resources as one 
of the core operational areas. It also highlights the importance of good governance 
and capacity development. Similarly, the dialogue is in sync with ADB’s 2009 Energy 
Policy and its three pillars that aim to promote energy efficiency and renewable energy; 
maximize access to energy for all; and promote energy sector reform, capacity building, 
and governance. 

The dialogue is also an extension of USAID’s Environment Cooperation–Asia Clean 
Development and Climate Program, which built partnerships to help put in place clean 
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energy technologies and practices that would most immediately help to address Asia’s 
energy challenges and reduce greenhouse gas emissions. USAID is a key partner in 
ADB’s efforts to catalyze policy and finance solutions for clean energy through targeted 
assistance, training, regional cooperation, and knowledge sharing. 

This publication seeks to continue the effort toward building effective clean energy 
frameworks. Prepared under the Law and Policy Reform Program of the Office of the 
General Counsel, ADB, in response to the growing demand of energy policy makers 
and regulators in the Asia and Pacific region for additional knowledge support, this 
publication seeks to further the effort by presenting lessons learned from countries’ 
clean energy policy and regulatory measures and approaches discussed during the 
dialogue. The publication also seeks to serve as a reference for stakeholders interested in 
developing a clean energy action plan for Asia and the Pacific.

Jeremy H. Hovland
General Counsel
Office of the General Counsel
Asian Development Bank



vi

Acknowledgments

The Inaugural Asia-Pacific Dialogue on Clean Energy Governance, Policy, 
and Regulation was a success due to the significant contributions of many 
organizations and individuals. 

Key development partners of the Asian Development Bank (ADB) provided collaborative 
support in bringing together policy makers, regulators, private sector representatives, 
academics, civil society representatives, and other energy experts to share cutting-
edge experiences, thinking, and practice on clean energy regulation and governance. 
They include the United States Agency for International Development (USAID) 
(Olivier Carduner, mission director); the World Resources Institute (Smita Nakhooda, 
senior associate); the Regulatory Assistance Project (RAP) (Wayne Shirley, director 
and principal; and Frederick Weston, director); and the International Energy Agency  
(Tom Kerr, senior energy analyst).

Peter du Pont, chief of party of USAID’s Environment Cooperation–Asia Clean 
Development and Climate Program (ECO–Asia CDCP), provided vital inputs 
and support for organizing the dialogue and contributed operational inputs for this 
publication. His team included Nelly Sangrujiveth, program associate with ECO–Asia 
CDCP, who compiled and edited this publication in its initial and final stages and 
coordinated its publication with ADB; and Vanessa Hodgkinson, program associate 
with ECO–Asia CDCP, who provided helpful editorial inputs in the initial stages. 

Philip Daltrop (then deputy general counsel, Office of the General Counsel, ADB); 
Smita Nakhooda (senior associate, World Resources Institute); Agus Sari (nonexecutive 
director, PEACE Consultancy, Indonesia); Wayne Shirley (director and principal, RAP); 
Priyantha Wijayatunga (energy specialist, South Asia Department, ADB); Frederick 
Weston (director, RAP); Peter du Pont (chief of party, USAID contractor, ECO–Asia 
CDCP); Mycle Schneider (lead consultant on energy policy, USAID contractor, ECO–
Asia CDCP); and Dale Seymour (vice-chair, Global Carbon Capture and Storage 
Institute) each chaired a session and facilitated a panel discussion.

At ADB, Vice‐President for Finance and Administration Bindu N. Lohani gave the 
welcome remarks. Anil Terway (senior advisor and practice leader [energy] and cochair 
Energy Community of Practice) gave the closing remarks and wrap up. From the 
Office of the General Counsel, Kala Mulqueeny, senior counsel, was responsible for 
convening the dialogue with the assistance of an excellent team comprised of Angelique 
Dawn Badelles, Mark Alain Villocero, Mary Gay Alegora, and Elenita Cruz-Ramos 
who provided invaluable administrative and research support. From the Regional and 



Acknowledgments vii

Sustainable Development Department, Samuel Tumiwa, Cristina Santiago, Jake Padua, 
and Andres Fernan provided strong support. From the Office of Administrative Services, 
Paulo Aglahian, Anna Clarissa Araullo, and Thelma Gail Abiva assisted in logistics. 
From the Department of External Relations, Rodel Bautista, Principe Nicdao, Teri 
Temple, Billy Villareal, Kae Sugawara, Anthony Victoria, Vicente Angeles, Ma. Priscila 
del Rosario, and Robert Hugh Davis assisted in the publication requirements.

ADB’s Kala Mulqueeny and USAID ECO–Asia CDCP’s Peter du Pont provided overall 
leadership and guidance on this publication. Orestes Anastasia of USAID provided 
helpful comments and support, and John Ymana volunteered extensive hours in the 
layout and design.



Abbreviations

ADB Asian Development Bank 
ASEAN Association of Southeast Asian Nations
CFL compact fluorescent lamp
EGAT Electricity Generating Authority of Thailand
ERC Energy Regulatory Commission 
ESGD energy-saving generation dispatch
EU European Union
GDP gross domestic product
IRP integrated resource planning
NGCP National Grid Corporation of the Philippines
NGO nongovernment organization 
PLN Perusahaan Listrik Negara (State Electricity Company, Indonesia)
PRC People’s Republic of China
REC renewable energy certificate
SEA strategic environmental assessment
USAID United States Agency for International Development

Weights and Measures

GW  gigawatt
GWh  gigawatt-hour
kWh  kilowatt-hour
MW  megawatt
MWh  megawatt-hour
ppm  parts per million



1

Executive Summary

Introduction

The Inaugural Asia-Pacific Dialogue on Clean Energy Governance, Policy, and Regulation 
(Dialogue) was held during the 5th Asia Clean Energy Forum at Asian Development 
Bank (ADB) headquarters in Manila during June 2010. The Dialogue provided an 
opportunity for policy makers, regulators, and representatives of civil society and the 
private sector from all over the globe to share and learn from their previous successes and 
failures in seeking to attain effective clean energy governance, policy, and regulation. 
The presentations and discussions at the Dialogue centered around the question of how 
clean energy regulations could be devised to provide an immediate and urgent response 
to stabilize greenhouse gas concentrations at no more than 450 parts per million (ppm) 
of carbon dioxide equivalent. To mitigate the effects of climate change, carbon dioxide 
emissions must peak before 2020 and decline thereafter by more than one-third of the 
business-as-usual emissions currently projected for 2030. 

Session 1: The Need for Clean Energy Regulation  
and What It Would Look Like

The opening session of the Dialogue covered the scientific, economic, and policy 
perspectives on the need for clean energy regulation; the role of policy makers and 
regulators; and what they need to do to facilitate clean energy development. In addition 
to scientific, economic, and policy rationales, policy and regulation to promote clean 
energy are critical because:

(i) there is a need to increase energy security and expand access to energy; and

(ii) the scale of financing needed to increase access to energy and to promote 
energy security is immense, running into tens of trillions of dollars. However, 
financing without the right governance, policy, and regulatory frameworks that 
support cleaner energy systems and options will not ensure that the funds are 
spent for the intended purposes and deliver a cost-effective mix of clean energy 
investments and infrastructure.

Atmospheric concentrations of greenhouse gases have increased dramatically over 
the past 250 years, and increases since 1750 are attributable to human activity in the 
industrial era. Global mean temperatures are continuing to increase over time, with the 
12 warmest years on record all occurring since 1990.
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According to the Intergovernmental Panel on Climate Change assessment in 2007, 
global temperatures cannot increase by more than 2 °C if we are to maintain earth’s 
equilibrium and avoid environmental disaster. This translates to keeping atmospheric 
concentrations below 445 ppm, which will require dramatic reductions in emissions 
over the next 5 to 10 years. 

Yet the macroeconomic costs of reducing carbon dioxide emissions can be modeled 
and will be minimal compared with the social and economic costs of continuing 
with business as usual. Keeping carbon dioxide concentrations below a range of 445 
to 535 ppm would result in a reduction in cumulative global gross domestic product 
(GDP) of about 3.0% by 2030. This is equivalent to a reduction in global annual GDP 
growth of just 0.12%. The impacts of using carbon pricing as a tool to lower carbon 
emissions would not be onerous. Projections show that charging a tax of $50 per ton 
of carbon dioxide would translate into an increase in crude oil prices of about $25 per 
barrel and an increase in gasoline prices of about $0.10 per liter. 

Linking climate change policies with economic development policies can be problematic, 
as economists try to answer questions like how to assign a carbon value for the  
decision-making system and how to change market behaviors. Policy makers and 
regulators should keep in mind, however, that climate change would have a staggering 
economic impact on the region. For instance, under a business-as-usual regime (i.e., 
without significant policies to address climate change), Southeast Asia would lose 2.2% 
of its GDP annually by 2100, which would be two times greater than the projected 
global average. In contrast, if Southeast Asia implemented climate change adaptation 
policies, the GDP loss by 2020 would be only 0.2% of GDP. 

Thus, a laissez-faire approach is not acceptable, and policy makers and regulators have an 
important task. They must define what policy and regulatory interventions are needed 
to ensure that clean energy technologies are eventually cost-competitive, can be fully 
deployed, and can fully penetrate the energy market. This means that governments must 
provide a supportive policy and regulatory framework for clean energy technologies so 
that consumers naturally choose clean technologies over others. 

One strategy for implementing effective policies is to implement them in four stages:

•	 In the first stage, countries would devise a strategic, long-term plan that focuses 
on the technologies best suited for that country and the policy and regulatory 
framework needed to support their uptake. That plan should take into account 
infrastructure, a flexible portfolio approach, and monitoring and evaluation of 
outputs. 

•	 In the second stage, when technologies are beyond the research and development 
phase, countries would provide technology-specific support that is long term, 
predictable for investors, set out clearly in the beginning, transparent as to 
when subsidies are to be scaled back and removed, and has a clear measurement 
of when a technology is considered cost-competitive. 
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•	 In the third stage, once technologies become more competitive, countries 
should ensure that private investors come into the market through mechanisms 
like tradable green certificates and renewable portfolio standards. 

•	 In the fourth stage, when clean energy technologies are competitive with 
traditional ones, utility regulatory policies would be critical for decoupling 
utilities’ profits from the sales of electricity. Such decoupling is necessary to 
remove the economic bias for energy providers to increase power-generating 
capacity while not addressing the issue of end-use electricity efficiency.

Session 2: Shifting to a Clean Energy Resource Mix

One of the biggest issues for developing Asian countries is reconciling the need to reduce 
the impact of climate change by mitigating greenhouse gas emissions with the need for 
broad economic development that lifts the poorest levels of society out of poverty. Policy 
makers, regulators, and civil society representatives from India, Thailand, and Viet Nam 
shared their perspectives on how their countries have been approaching this issue, while 
academics from Brazil and The Regulatory Assistance Project, and an energy regulator 
from the United States, shared their countries’ success stories and ideas for integrated 
resource planning (IRP). 

Thailand was once a “poster child” for renewable energy development, but hit a glass 
ceiling in terms of increasing the share of renewable energy in its national energy mix 
due to a failure to reform regulations governing the energy sector. Thailand’s national 
energy policy mandates that all energy agencies promote energy reliability and efficiency 
while taking into account “environmental friendliness.” Through this mandate, the 
Energy Regulatory Commission of Thailand has issued various licensing requirements 
for power producers, along with subsidy arrangements to promote renewable energy and 
energy efficiency.

However, clean energy development will remain hindered by regulations that 
guarantee electric utilities a rate of return on their investment capital, also known as  
“return-based” or “cost-plus” regulations. Under this system, investing more means 
receiving more profits. Due to this system, the tendency is to over-project power 
demand, to over-invest in generation and build too many power plants, and to end 
up with a larger-than-necessary power reserve margin. In Thailand, actual electricity 
demand is far below electricity supply and capacity, as too many power plants are being 
built due to the guaranteed return on investment capital. This is wasteful, as these plants 
are capital-intensive, very large scale, and have large environmental and social impacts. 

The guarantee also provides a disincentive for clean energy development, as utilities see 
clean energy as a threat to their bottom line. In terms of energy efficiency, the Thailand 
Power Development Plan assumes savings of just 0.3% of total energy consumption in 
20 years under the current system.
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In contrast, India’s situation is one of energy shortage—energy shortages average 10%, 
and at-peak energy shortages can reach 20%. Moreover, 30% of households in India do 
not have electricity. Therefore, electrifying the country is as much of a priority as is clean 
energy development. So far, India’s clean energy initiatives include: (i) a government 
mandate to have renewable energy comprise 15% of the total energy mix by 2020, 
(ii) a mandate to state regulatory commissions to promote renewable energy aggressively 
through state- and technology-specific feed-in tariffs and renewable portfolio standards, 
and (iii) establishing aggressive and mandatory building and appliance standards. 
However, one of the challenges with renewable energy development is its high cost. 

Viet Nam has a unique approach to energy planning, which is similar to the notion of 
integrated resource planning but involves strategic environmental assessments (SEAs). It 
involves the Institute of Energy in Viet Nam conducting SEAs for planning, researching, 
and appraising electricity development projects. SEAs evaluate policies, energy efficiency, 
consumption activities, and the socioeconomic costs of energy project development by 
considering feasible alternatives to that development. The evaluation process involves 
(i) gathering data; (ii) presenting the data to stakeholders in a public workshop, 
and analyzing and assessing the socioeconomic impact of a project; (iii) evaluating 
alternatives to project development; (iv) making a recommendation for or against 
project development; and (v) making a final recommendation to stakeholders in another  
public workshop. 

Some challenges that the Institute of Energy has encountered in conducting SEAs 
include interagency cooperation and having enough funding and time to conduct the 
SEAs properly. Because of the integrated approach used in SEAs, these assessments in 
the energy sector could provide an important input to the power planning process and 
facilitate the development of an IRP methodology for Viet Nam. More importantly, 
Viet Nam’s experience of applying an SEA to the energy sector is a unique best practice 
and model that could be replicated in other countries—greater application of SEA 
to the energy sector in other countries could be combined with IRP approaches to 
promote energy efficiency and to reduce the environmental impacts of the energy 
sector in these countries.

Brazil has met with success in implementing clean energy programs, and the country 
met its target of 3,300 megawatts (MW) of added capacity from wind, biomass, and 
small hydro resources in 2010. This success is in part due to a law that secures funding 
for clean energy development, based on a public benefits charge of 1% of all electricity 
revenue in the country. One-third of that revenue goes toward renewable energy 
research and development, and most funding for energy efficiency measures goes toward  
low-income energy efficiency programs. Future initiatives that will be funded by this 
revenue include 3,200 MW for wind generating capacity, 4,100 MW for biomass, and 
1,500 MW for hydroelectricity production. 

The Regulatory Assistance Project, based in the United States, offered a list of 
suggestions for regulators to overcome barriers to clean energy development through 
an IRP approach. For energy efficiency planning, the measures include treating energy 
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efficiency as a biddable commodity in the energy and capacity markets; setting up 
a third-party agency or organization to measure and verify energy efficiency and 
administer energy efficiency programs, as opposed to having utilities perform this task; 
and addressing utilities’ financial incentives by implementing new business models. For 
renewable energy planning, distributed generation policies should offer ancillary and 
demand-response–related services in addition to energy and capacity services. These 
policies should streamline the interconnection process by requiring utilities to use a 
fast-track method for small systems (e.g., solar photovoltaic), and policies should be 
supportive in providing exit fees and standby rates to ensure that the economics of 
distributed generation resources are not undermined. 

Session 3: Regulations to Promote Energy Efficiency  
and Demand-Side Management

Regulators from California, the People’s Republic of China (PRC), and Indonesia 
shared the challenges and opportunities that they have faced in implementing energy 
efficiency and demand-side management policies. One common theme for all three was 
that proper implementation requires a concrete and aggressive strategy, which involves 
devising the right pricing and subsidies, obtaining political support from the highest 
positions in government, and educating the public to conserve energy and have an active 
voice in government processes. 

California’s state government has adopted very high goals for energy efficiency, and 
the state has achieved its goal of holding peak energy demand “flat” through aggressive 
energy efficiency programs. California’s “four pillars” approach to energy efficiency 
could serve as a prescription for clean energy development for countries within Asia. 
The approach first defines a clear policy that places energy efficiency as the number one 
policy priority in terms of meeting energy needs; second, it establishes firm standards 
for buildings and appliances; third, it establishes financial mechanisms and funding for 
energy projects by imposing a small tariff on both distribution and procurement, while 
also attracting necessary private sector funding; and fourth, it justifies to ratepayers and 
businesses their spending on energy efficiency programs by issuing objective reports 
that properly measure and verify energy efficiency, and explain how these programs are 
accomplishing their objectives. 

Demand-side management and changing consumer behavior toward energy consumption 
are both essential aspects of an effective energy efficiency program. Education programs 
should very specifically teach consumers three things: (i) what energy efficiency is, 
(ii) why energy efficiency is desired, and (iii) what energy efficiency entails. Another 
effective program would be to establish a regional committee for methodically gathering 
and sharing information on energy efficiency and/or for establishing international 
standards for measuring and verifying energy efficiency. 

In the PRC, the main driver for energy efficiency is the large population of 1.3 billion 
people. This large population leads to concerns about resource allocation and 
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environmental degradation. To meet these concerns, the PRC has made energy efficiency 
one of the country’s top priorities within its national energy policy. Three lessons that the 
PRC has learned thus far for implementing successful energy efficiency measures have 
been: (i) the need to devise a strong regulatory framework composed of the government, 
private enterprises, and ordinary people; (ii) making sure that administrative, technical, 
and market-based measures are implemented together; and (iii) initiating an information 
campaign for raising consumer awareness and changing behavior. 

In contrast to California and the PRC, the Government of Indonesia has set national 
energy conservation goals since the early 1980s but has not yet been able to implement 
the measures and achieve the targets. There has been an overall lack of practical guidance 
and funding, and the government had not ensured enough capacity and human 
resources for government agencies to enforce regulatory mandates. The lack of guidance 
and funding is a very political issue, as oil and gas companies have enjoyed subsidies for 
fossil fuels for almost 30 years. In 2009, subsidies totaled $2 billion, or one-third of the 
total state budget. The high government payouts for fossil fuel subsidies leave little room 
for funding clean energy projects. As a consequence, Indonesia heavily relies on foreign 
funding from international institutions for clean energy development. 

Session 4: Regulating Markets and Incentive Mechanisms  
for Clean Energy
Regulators from Australia, Chile, the PRC, the European Union (EU), India, and 
the United States shared their experiences on the most effective ways their respective 
countries have been meeting electricity-based energy services, which included  
energy-saving generation dispatch (ESGD), revenue-decoupling mechanisms, and white 
certificate schemes. 

The PRC initiated an ESGD system in 2007 by setting up pilot projects in five 
provinces. The main objective of this system is to ensure a reliable electricity supply 
while promoting energy savings and environmentalism. Under the ESGD system, 
new and renewable energy plants are dispatched first, with the aim of lowering the 
rate of energy consumption and the amount of pollution emitted per kilowatt-hour 
(kWh) of electricity generated. As implemented in the pilot program, the system 
was successful and resulted in emissions reductions, but there are challenges that still 
need to be addressed. These include the need to establish rules about compensation 
to generators, establish a system for measuring coal consumption rates, and adopt 
market-oriented mechanisms to encourage the dispatch of new and renewable  
energy plants.

In the United States, rate making has traditionally been based on price, and the amount 
of revenue that a utility collects depends on its sales. Therefore, the more electricity 
utilities sell, the more money they make, and vice versa. However a new approach, 
“revenue–sales decoupling,” has been deployed in 28 states. Revenue–sales decoupling 
ensures that utilities recover predetermined amounts of revenue independent of their 
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sales volumes. This approach removes the disincentive for utilities to embrace energy 
efficiency or other measures that reduce consumer usage levels. Prices are still set on a 
per-unit basis, so that consumers who use more electricity pay more for it. However, the 
revenue that a utility makes is constant, since rates are adjusted to respond to a change 
in sales. States that have implemented revenue–sales decoupling have seen their utilities 
focus more on servicing their customers as opposed to selling more kWh. The variation 
in prices, from period to period, has been very small, and regulators have been successful 
in ensuring that the revenues collected are as expected. 

Chile has also implemented its own version of a revenue-decoupling mechanism, which 
it calls “revenue decoupling plus.” In terms of decoupling, the government allocates a 
fixed amount of revenue to utilities, which is determined by taking the tariff set by the 
government every 4 years and multiplying the tariff amount by the sales of that utility. 
The resulting figure becomes the annual revenue that the utility is authorized to collect 
each year for the next 4 years and varies during the 4-year period only if the number 
of customers of the utility changes. The “plus” feature provides incentives to utilities 
for energy conservation. Every utility must implement an energy savings program, 
which must be approved by the government. Substantial compliance with the program 
results in a monetary bonus, while noncompliance results in a penalty. The enforcement 
institution, the Superintendent of Electricity and Fuels, ensures that the programs are 
executed as authorized, and also evaluates the actual savings.

Australia has been actively trying to create a market for energy efficiency through its 
white certificate scheme, known in Australia as the Energy Savings Scheme. Australia’s 
scheme consists of four elements: (i) a target that is set for the amount of energy savings 
needed to be achieved in terms of the total number of certificates to be submitted each 
year, (ii) the ability for those who wish to engage in energy savings activities to create 
certificates, (iii) an overall target to be applied to each liable party, and (iv) reduction 
targets that are regulated and enforced by imposing a penalty on liable parties for 
failing to submit the required number of certificates. Major features include a target of 
matching 4% of electricity sales by 2014 and a penalty of A$24.50 per megawatt-hour. 
By 2007, the government had issued 30 million certificates, representing 30  million 
tons of carbon dioxide out of a total of 110 million tons abated. 

In the EU, white certificates have been applied in France, Italy, and the United Kingdom, 
and are issued by independent certifying bodies. The EU schemes exclude projects that 
have access to other government incentives (e.g., feed-in tariffs), and only hard measures, 
such as technology installation, are eligible. When compared with white certificate 
schemes in Australia and the United States, the EU’s scheme has the following benefits: 
(i) certainty of savings, which is created during the certification process; (ii) flexibility, 
which allows for cost-efficient investment and stimulates the market for third-party 
energy service companies; and (iii) increased access to finance, either directly by selling in 
energy efficiency markets or indirectly by providing certification or enhancing certainty. 

India initiated its renewable energy certificate scheme in April 2010. The scheme is 
designed to be simple: renewable energy would be purchased by the local distribution 
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company at the average cost of power purchase, while the environmental attribute 
would be issued to the generator in the form of a renewable energy certificate. The 
generator could earn money by trading the certificate on the country’s power exchanges. 
Another important feature of the mechanism is that it uses floor and market prices 
to reduce market price volatility due to speculative trading. Furthermore, the plan 
envisions minimizing geographical constraints by creating a competitive national market 
for renewable energy certificates, coordinating the development of location-specific 
reduction targets, and ensuring that certificates can be mutually recognized and traded 
from one state to another. 

Session 5: Regulation to Promote Investment  
in Renewable Energy

Regulators and members of civil society from the PRC, India, Pacific islands, and the 
Philippines shared perspectives on how countries can simultaneously increase energy 
security and reduce carbon emissions while increasing energy access to all residents. 

The 2008 Renewable Energy Act from the Philippines has the objective of adopting a 
feed-in tariff system modeled after the best practices and experience of other countries, 
with careful consideration being paid to local conditions. The Energy Regulatory 
Commission, which is responsible for administering the feed-in tariff system, has 
indicated that it will have the following features: (i) feed-in tariffs will apply only 
to emerging renewable energy resources like wind and solar, and geothermal will be 
excluded; (ii) transmission and distribution utilities will be mandated to purchase and 
accommodate renewable energy; (iii) utilities must also ensure that renewable energy 
receives priority grid connection, purchase, and transmission in practice; and (iv) 
utilities will no longer need to enter into power purchase agreements with renewable 
energy developers.

The adoption of a feed-in tariff system can mitigate many risk factors for renewable 
energy development, including interconnection, technical, and offtaker risks. For 
instance, with respect to technical risks, the government plans to allow renewable power 
generators to connect to the distribution lines of various distribution utilities and electric 
hubs, aside from connecting to the network of the National Grid Corporation. 

In addition to feed-in tariffs, the Renewable Energy Act provides for fiscal incentives 
like duty-free importation of renewable energy equipment and nonfiscal incentives like 
renewable portfolio standards and the “green energy option.” It allows consumers to 
choose where their energy comes from and to generate their own energy from renewable 
resources. Both central and local government agencies will have roles in administering 
these regulations.

Renewable energy development in the PRC has increased more than expected due to 
policies initiated under the 2005 Renewable Energy Law, which provides subsidies for 
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large renewable energy projects and sets ambitious national targets. This combination has 
been very effective, enabling wind energy to increase from zero to 26 gigawatts (GW) of 
installed capacity between 2005 and 2009. One special feature of the Renewable Energy 
Law is that it sets targets for specific technologies in addition to setting overall targets 
for increasing renewable energy shares. Moreover, the government had been considering 
increasing targets set for 2020, which would increase the installed capacity of solar 
power from 1.8 GW to 30–50 GW and would also include detailed targets for biofuels, 
solar collectors, and other technologies. 

Renewable energy development in the Pacific islands has not accelerated, despite projected 
costs per kWh for renewables being comparable to costs of electricity production by 
diesel. In evaluating the situations in Tonga and Vanuatu, it has become apparent that 
regulation centered on passing cost savings from renewable energy on to consumers 
before developers has hindered renewable energy development. The following are four 
lessons learned from the situation in the Pacific islands: (i) there has to be a real financial 
incentive for utilities to move to renewables; (ii) with appropriate financial incentives, 
renewable energy resources would be integrated into utility planning, rather than be 
treated as “bolt-on” projects; (iii) tariffs set below cost-recovery levels work against 
renewable investment; and (iv) donors should consider moving away from funding 
individual projects to providing output-based subsidies to utilities, in the context of an 
agreed-upon generation plan.

In India, although state-level renewable energy programs are considered quite 
successful, state governments have made limited and sporadic efforts to promote energy 
efficiency, despite it being a negative cost or low-cost option compared with fossil fuels 
and renewable energy. Public awareness and participation in the regulatory process is 
one way to motivate state governments to start seriously considering energy efficiency 
options. Based on an analysis of interventions made by civil society, various civil society 
groups, and regulators, the Prayas Institute in India has identified ways that civil society 
can more effectively participate in the government process. These revolve around 
transparency of information in the energy planning and decision-making process and 
include understanding the role of regulatory commissions, understanding complex 
issues about tariff-making and technology performance, understanding the underlying 
generation costs, monitoring performance, and ensuring the regulatory process in place 
is being used effectively to address social and environmental impacts. 

Session 6: Designing and Operating Grid Systems  
for Clean Energy

Regulators from Germany, India, and the United States provided insight into what 
future electricity grids should look like to facilitate a clean energy transition in their 
respective countries, and how distributed generation and energy efficiency could be 
integrated into the grid. 
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Germany’s goal is to switch to 100% renewable energy by 2100. Part of Germany’s 
plan for integrating a massive amount of renewable energy is to guarantee tariffs, which 
are fixed for renewable electric power. The tariffs also provide investment security 
by ensuring cost recovery within 20 years. The tariffs are funded by ratepayers, who 
all equitably share in the cost. Infrastructure changes planned for the future include 
decentralizing electricity production while guaranteeing cheap load prices, which will 
require incorporating transition technologies like combined-cycle power plants for 
phasing out big, centralized power facilities. Germany also plans to increase power 
storage capacity, increase the effectiveness of demand management programs, devise 
new grid configurations, and integrate more energy efficiency measures, which could 
be implemented with an average avoided cost much less than the cost of new supply 
ranging from €0.02 to €0.04 per kWh. 

In the Pacific Northwest of the United States, the sudden increase in wind power 
generation has led to transmission problems related to integrating wind energy into the 
grid. The Pacific Northwest anticipates that by the end of 2013, wind will generate 6,000 
MW of power, up from 3,000 MW in 2010. Administratively, one way the government 
has handled the multiple wind project proposals was to set up a “network open season” 
where more than 100 wind development requests were allowed during a 1-month period 
as long as developers agreed to pay 1 year’s worth of transmission services up front. This 
not only weeded out bad projects, it also helped solve the problem of procuring funding 
for expanding transition lines to wind projects. As in Germany, storage capacity is a 
major issue, since wind power generation is very volatile. However, in the meantime, 
the government has set up sub-hourly scheduling to manage transmission issues. For 
wind, scheduling occurs in 20-minute increments, and there are both non firm and 
conditionally firm products. These regulation features ensure that wind developers 
receive the maximum use out of the transmission system, while making sure that it is 
also reliable through better wind forecasting.

India’s transmission situation is unique in that its national grid is ill-equipped for 
handling high-capacity transmission, and losses in transmission and distribution run up 
to 30% to 35%. Economic development is a high priority in India, yet the population 
does not have access to a reliable source of electricity. Moreover, the current transmission 
system cannot handle large-scale integration of different transmission systems and energy 
sources, such as renewable energy. One of the keys to accomplishing this will be to 
implement smart grids, but finding the right kind of smart grid—one that is technically 
feasible and scalable enough to tackle interoperability issues—has been a challenge. 
India is also looking to integrate micro-grids into the main grids, which will generally 
involve developing smart switchboards and home network storage systems, integrating 
renewable energy integration, and moving away from automatic meter reading.

Conclusions

The Dialogue provided an opportunity for sharing experiences that will lead to improved 
governance, planning, policies, and regulations for clean energy in Asia and the Pacific. 
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The intention is to create an ongoing dialogue that allows for information sharing, 
networking, establishment of twinning arrangements, and capacity building within the 
region. To these ends, the Dialogue accomplished the following:

•	 brought together energy and environment ministry officials, energy 
regulators, the private sector, and civil society participants from jurisdictions 
in the Asia-Pacific region, as well as key experts from industrialized countries 
and development institutions, to examine achievements and challenges in 
promoting clean energy;

•	 considered resource planning, policies, and regulations to promote energy 
efficiency and renewable energy markets and deployments, and policies and 
regulations to ensure that transmission and distribution networks facilitate 
rather than inhibit clean energy; and

•	 convened electricity regulators to discuss clean energy as an extension of ADB’s 
work to support establishment of an Association of Southeast Asian Nations 
Energy Regulators’ Network.

Dialogue participants held parallel breakout sessions on the second day of the meeting 
to discuss the following five major topics: (i) energy regulators, climate change, and 
regulatory networks; (ii) regulation to enhance energy efficiency and demand-side 
management; (iii) regulation to promote investment in renewable energy; (iv) system 
issues and grid design; and (v) carbon capture and storage. The groups agreed on a set of 
key messages for each of these five topic areas, which are included in the Policy Makers 
and Regulators Statement in Attachment A of this report.

Participants agreed on the immense value of the regional Dialogue as a unique 
platform for bringing together key regulators, energy officials, experts, and civil society 
representatives to share practical experiences and ideas on how to use policy and 
regulatory frameworks to facilitate and accelerate the uptake of clean energy. They also 
called for a similar meeting next year, with continued communications and exchange of 
information between stakeholders in the meantime. 
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Opening Session

Background

The Asia-Pacific Dialogue on Clean Energy Governance, Policy, and Regulation was held 
during the 5th Asia Clean Energy Forum in 2010 at Asian Development Bank (ADB) 
headquarters in Manila. The Dialogue provided an opportunity for policy makers, 
regulators, and representatives of civil society and the private sector from all over the 
globe to share and learn from their previous successes and failures in seeking to attain 
effective clean energy governance, policy, and regulation. The Dialogue presentations 
and discussions centered around the question of how to devise clean energy regulations 
that could provide the immediate and urgent response needed to stabilize greenhouse 
gas concentrations at around 450 parts per million (ppm) of carbon dioxide equivalent. 
To mitigate the effects of climate change, carbon dioxide emissions must peak just before 
2020 and decline thereafter by more than one-third of current projects for business-as-
usual emissions. 

The challenge for participants was to discuss and debate clean energy policies and 
regulations and to develop a core set of recommendations for Asian energy officials 
and regulators. These recommendations were designed to be ambitious and to 
have concrete outcomes, whether they be for promoting energy efficiency and 
demand-side management, driving investment in clean energy, providing incentive  
mechanisms, implementing smart grids, and/or facilitating against risks for carbon 
capture and storage. 

The Dialogue built on ADB’s earlier work on energy governance, policy, and regulatory 
reform. In March 2008, ADB supported a regional conference on clean energy, 
governance, and regulation, organized by Prayas Energy Group, Renewable Energy 
and Efficiency Partnership, and World Resources Institute. Since January 2009, ADB 
has been conducting work on enhancing effective regulation for water and energy in 
Southeast Asia and the Pacific. This work includes holding national workshops for 
Southeast Asian energy regulators, establishing a regional electricity regulator’s network, 
and hosting another dialogue workshop during the 6th Asia Clean Energy Forum in 
June 2011. 

The Dialogue also built on work that was initiated in early 2010 by the United States 
Agency for International Development (USAID) to support building a platform for sharing 
information and experience in designing and implementing effective renewable energy 
and energy efficiency policies and regulations. USAID has supported national roundtables 
and workshops for policy makers and key stakeholders to prioritize technical assistance 
needs and to facilitate information exchange between countries within the region. 



Opening Session 13

This report is designed to serve as a reference for stakeholders interested in continuing 
to develop a clean energy action plan for Asia and the Pacific. The report provides 
a summary of the main highlights of each plenary speaker’s presentation during the 
Dialogue, and it is organized session-by-session in the order that presentations were 
given. Where applicable, a transcript of the question and answer period following each 
session is provided. Transcripts were edited to ensure clarity and readability. Attachment 
A contains the Asia and the Pacific Energy Policy Makers and Regulators’ Statement 
on Clean Energy and Climate Change, which identifies the key takeaway messages 
of the Dialogue and also contains the recommendations made by individual session 
participants to governments, countries, and regulators. Attachment B contains the 
background paper prepared prior to more detailed discussions anticipated to take place 
during the Dialogue.

Welcoming Remarks

Bindu N. Lohani, ADB vice-president of finance and administration, provided welcoming 
remarks for the Dialogue. He noted the unique nature of this inaugural Dialogue meeting, 
with such a geographically and professionally diverse group of participants, and described the 
Dialogue as an important scaling up of ADB’s existing work on energy governance, policy, 
and regulatory reform. He challenged the participants to come up with concrete policy and 
regulatory solutions for scaling up clean energy by the end of the 2-day Dialogue.

Dr. Lohani welcomed the participants and said it was an honor for ADB to host the 
Dialogue, together with USAID, and also on behalf of its development partners, the 
International Energy Agency; the World Resources Institute, an environmental think 
tank; and the Regulatory Assistance Project, a nongovernment organization (NGO) of 
former United States energy regulators who focus on clean energy regulatory issues. The 
diversity in the partnership of all five supporters of this Dialogue has helped achieve a 
very rich and strong representation of participants at this inaugural meeting.

He welcomed energy regulators from the Philippines, Thailand, Indonesia, the People’s 
Republic of China (PRC), India, and also places as far away as California in the United 
States and Vanuatu and Samoa. He also welcomed representatives from Brazil and Chile 
to share South–South experiences in policy and regulation for clean energy. This marked 
the first time that energy and environment ministries, policy makers, energy regulators, 
academic institutions, think tanks, civil society, and the private sector from across Asia 
and the Pacific—together with their counterparts from the United States, Australia, and 
other countries—had come together on such a large scale to discuss the nuts and bolts 
of policy and regulation that would drive Asia and the Pacific toward the clean energy 
future that it needs, to avoid catastrophic climate-related events and to ensure energy 
access for all.

The Dialogue is a scaling up of ADB’s existing work on energy governance, policy, and 
regulatory reform. Its work in Southeast Asia and the Pacific includes looking at the way 
these countries approach clean energy regulation, and reviewing the regulators’ role in 
promoting energy efficiency, renewable energy, and good governance and transparency.
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ADB’s work in this area began in 2005 through the Public–Private Infrastructure 
Advisory Facility, which established the Central Asian Regional Economic Cooperation 
(CAREC) Members Electricity Regulators Forum to support regional cooperation and 
integration in the energy sector through capacity building for improved regulation and 
regulatory support of power industry reforms.

Subsequently, in March 2008, ADB supported the Clean Energy, Good Governance, and 
Regulation Forum, which was a regional conference organized by the World Resources 
Institute and was held at the Lew Kuan Yew School of Public Policy at the National 
University of Singapore. This constituted a small gathering of energy regulators who 
looked at some of the same issues as the Dialogue. In addition, since January 2009, 
ADB has conducted work on enhancing effective energy regulation in Southeast Asian 
countries, as well as national workshops for regulators in Malaysia, the Philippines, 
Thailand, and Viet Nam, with workshops to be conducted in Cambodia, Indonesia, and 
the Lao People’s Democratic Republic in July 2010. Through this work, ADB helped 
establish the Association of Southeast Asian Nations (ASEAN) Energy Regulators’ 
Network, and briefed the ASEAN Senior Energy Officials Pre‐Ministerial Meeting on 
progress toward establishing the network in July 2010 in Ha Noi. 

ADB has also been conducting work on enhancing effective energy regulation in the 
Pacific, including comparing the experiences of Palau, Samoa, Tonga, and Vanuatu with 
those in Caribbean countries to learn from relevant South–South experiences.

ADB also views its role as a knowledge source as key. It has been producing knowledge 
products addressing the role of policy makers and regulators on energy efficiency, 
pro‐poor energy and water regulation, and carbon capture and storage, and in 2010, 
launched the publication, Attaining Access for All: Pro‐Poor Energy and Water Policy  
and Regulation.1

ADB’s position on clean energy development is that Asian countries can, and indeed 
need to, play a leadership role in clean energy for the benefit of the peoples of Asia and 
the world. Some of the billions of dollars of climate funds, and eventually long-term 
financing for climate action, will need to be allocated toward ADB’s Strategy 2020,2

which prioritizes promoting institutional and policy reforms that enhance operational 
efficiency and sustainability of infrastructure projects, including rules, regulations, and 
policies that do not disadvantage private sector investment; highlighting climate change 
and low carbon growth; and taking actions that mainstream and strengthen the legal, 
regulatory, and enforcement capacities of public institutions with respect to taking the 
environment into account. 

In closing, Mr. Lohani told the participants that the Dialogue was the start of a 
conversation on these issues, and not just a conference. He challenged the participants 

1 ADB. 2010. Attaining Access for All: Pro-Poor Energy and Water Policy and Regulation. http://www.adb.org/documents/
books/attaining-access/attaining-access-for-all.pdf

2 ADB. 2008. Strategy 2020: The Long-Term Strategic Framework of the Asian Development Bank: 2008-2020. Manila. 
Available at http://beta.adb.org/documents/strategy-2020-working-asia-and-pacific-free-poverty
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to devise a concrete action plan for scaling up clean energy development through 
policies and regulations by the end of the 2-day conference. He asked for feedback from 
ADB staff on the policy and regulatory barriers to promoting clean energy planning, 
the barriers to promoting energy efficiency and renewables, a listing of what policy 
makers and regulators need from ADB and other development partners to overcome 
these barriers to implement policy and regulation, and input on how participants would 
like to see the Dialogue evolve over time. 

Olivier Carduner, mission director for the USAID Regional Development Mission for 
Asia, highlighted two main ideas in his welcoming remarks: (i) the need for continuing the 
developed world’s support and involvement in strengthening Asia’s clean energy and economic 
development; and (ii) the importance of having a plan for a dramatic, as opposed to mediocre, 
approach to clean energy development for the next 50 years. 

The developed world’s involvement in Asia and with other partners around the 
world should aim to contribute to climate change solutions in a way that respects the 
economic aspirations of developing countries. This Dialogue is a rare chance for those 
who are making an actual difference in policies and regulations to come together to 
share challenges, successes, and regulations within Asia and beyond. The purpose of the 
Dialogue is to foster cooperation and new partnerships that can have a transformative 
effect across the region. In recent years, the United States has scaled up investment 
and has established new technology partnerships focusing on clean energy research, 
adoption, and deployment. Moreover, USAID recently completed an assessment of the 
clinical gaps in understanding the complex issues and solutions associated with climate 
change and ways to address these gaps, based upon conversations with 450 experts in 
the region. These efforts need to continue if we are to solve the problems created by 
climate change. 

In fostering new partnerships between the developed and developing world, the goals are 
to have dramatic clean energy development and to not settle for mediocrity. The current 
rate of investment in clean energy falls far short of what is needed to address climate 
change. The challenge will not just be in finding adequate financing or developing 
innovative technologies, but with enabling markets to go above and beyond “business as 
usual.” This can be accomplished by maximizing demand-side management and smart 
grids and by incentivizing investment. 

Introduction to the Dialogue on Clean Energy 
Governance, Policy, and Regulation

Kala Mulqueeny, senior counsel at ADB, introduced the Dialogue by defining its goal as 
developing a regional clean energy action plan, and she provided eight key messages regulators 
should keep in mind when devising that action plan. 

The goal for the Dialogue is to develop an action plan for the region that will have 
ambitious, concrete outcomes. A method for devising that action plan could be modeled 
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after the World Energy Regulators’ Statement on Climate Change, a commitment made 
at the 2009 World Forum on Energy Regulation by energy regulators worldwide on 
eight actions to meet the challenge of climate change.3 As part of their action plan, 
regulators were to prepare a report for the energy ministers of the G8 countries on best 
regulatory practices for promoting energy efficiency, which would be presented at the 
next meeting of the G8 energy ministers. 

In devising an action plan for this region, the following eight key messages must be kept 
in mind: 

(i) Climate change compels an immediate and urgent response. 

(ii) Combating climate change carries tremendous social and economic benefits 
for Asia, such as increasing energy security and expanding access to energy.

(iii) Clean energy governance requires coordination among institutions.4 
Coordination will help ensure that fragmentation does not compromise our 
clean energy policies. 

(iv) Regulatory frameworks and good governance are necessary to handle the 
immense amount of funds that will be needed to implement clean energy. 
Regulatory frameworks provide an enabling environment, while good 
governance ensures money is spent on the purpose for which it was intended. 

(v) Regulators must integrate economics with environmental issues. 

(vi) Fossil fuel subsidies need to be removed to encourage more clean energy 
development. 

(vii) Environmental externalities must be reflected in electricity prices. 

(viii) Clean energy needs least-cost solutions. For instance, energy efficiency 
solutions have negative cost relative to traditional supply-side options, so 
those should be the first to be implemented. 

3 International Confederation of Energy Regulators. 2009. World Energy Regulators’ Statement on Climate Change. 
http://www.iern.net/portal/page/portal/IERN_HOME/ICER_HOME/ABOUT_ICER/Publications/General
_Documents/Climate_change_statement_091020.pdf 

4 The fact that participants at the Dialogue comprise a mix of energy sector regulators, ministries of energy, departments 
of energy, bureaus of energy efficiency, and renewable energy boards with a variety of environmental focus points means 
that the energy sectors in many countries are fragmented.
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Session 1: The Need  
for Clean Energy Regulation  
and What It Would Look Like 

Speakers

Session Chair: Philip Daltrop, deputy general counsel, ADB

Panelists:

•	 Jayant Sathaye, senior scientist and leader, International Energy Studies Group, 
Lawrence Berkeley National Laboratory, United States

•	 Tae Jung, senior economist, East Asia Department, ADB

•	 Tom Kerr, senior energy analyst, International Energy Agency

Key Questions for Plenary Session

The panelists were asked to answer the following questions in their presentations for 
this session:

•	 What are the key scientific and economic bases for policy and regulatory action 
to promote clean energy?

•	 What are the technologies, and how must policy and regulatory action be 
directed to deploying these technologies?

Discussion

Opening Remarks for Session 1

Philip Daltrop, deputy general counsel of ADB, gave brief opening remarks for the session. 
He made two key points:
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(i) Increasing energy security and expanding access to energy in the context of 
climate change are two very important issues in Asia. 

(ii) To combat climate change, the scale of finance needed for clean energy is tens 
of trillions of dollars. However, finance without the right governance, policy, 
and regulatory frameworks will not deliver the right kind of clean energy 
investments and infrastructure to satisfy its development.

The Science of Climate Change: Policy and Regulatory Implications  
for Clean Energy

Jayant Sathaye, senior scientist and leader of the International Energy Studies Group at 
Lawrence Berkeley National Laboratory, presented on the findings of the Intergovernmental 
Panel on Climate Change, what the economic costs of mitigating climate change would 
be, and what regulations would be effective in mitigating climate change. Dr. Sathaye is 
internationally known for his work on climate change, particularly in the developing world 
and in the fields of transport, land-use change, forestry, and energy demand and supply.

Atmospheric concentrations of greenhouse gases have increased dramatically over 
the past 250 years, and increases since 1750 are attributable to human activity in the 
industrial era. Global mean temperatures are continuing to increase over time—the 
12 warmest years on record have all occurred since 1990.

According to the Intergovernmental Panel on Climate Change assessment in 2007,5

global temperatures cannot increase by more than 2 °C if we are to maintain earth’s 
equilibrium and avoid environmental disaster. This translates to keeping atmospheric 
concentrations below 445 ppm of carbon dioxide equivalent, which will require dramatic 
reductions in emissions over the next 5 to 10 years. 

The macroeconomic costs of reducing carbon emissions will not be great compared 
with the social cost of continuing with business as usual. Keeping atmospheric carbon 
dioxide concentrations below a range of 445 to 535 ppm would result in a reduction 
in cumulative global gross domestic product (GDP) of about 3.0% by 2030. This is 
equivalent to a reduction in global annual GDP growth of just 0.12%. 

Two examples of how lowering carbon emissions would translate into economic costs are 
in carbon pricing and energy efficiency technologies. In carbon pricing, charging a tax 
of $50 per ton of carbon dioxide translates into an increase in crude oil prices of about 
$25 per barrel and an increase in gasoline prices of about $0.10 per liter. This short-term 
cost increase will be more than offset by long-term reductions in economic damage due 
to climate change. Another low-cost option is energy efficiency technologies, many of 
which can be implemented at negative cost relative to supply-side options. Implementing 
energy efficiency measures also has the co-benefit of reducing electricity shortages. For 

5 Intergovernmental Panel on Climate Change. 2007. IPCC Fourth Assessment Report: Climate Change 2007. 
http://www.ipcc.ch/publications_and_data/publications_and_data_reports.shtml
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example, India could gain as much as $500 billion from good productivity over a period 
of 7 years while saving an estimated 300 million tons of carbon dioxide by 2020. 

Regulators will have a very important role in combating climate change over the 
next decade, and one that successful regulatory model regulators should consider is 
the California Public Utility Commission’s Energy Action Plan. California’s plan 
is unique in its “loading order” scheme, which first invests in energy efficiency (i.e.,  
demand-side resources), followed by renewable energy resources, and finally clean 
conventional electricity supply programs. Due to this approach, California’s per capita 
electricity use is the same as in the 1970s, which attests to the value of investing in 
energy efficiency programs before others. 

Economics of Climate Change in Asia

Tae Jung, senior economist with ADB’s East Asia Department, presented. Dr. Jung is a 
climate change specialist whose research areas focus on environmental modeling and clean 
energy financing. Dr. Jung first listed the many issues economists have in quantifying climate 
change and translating that into policy. He then listed some key findings from ADB’s 2009 
report, The Economics of Climate Change in Southeast Asia: A Regional Review,6 to 
provide regulators with an idea of how to relate climate change to economics. 

One of the biggest issues in the subject of economics and climate change is the fact 
that climate change is uncertain. This leads to many questions for economists, such as  
the following:

•	 How should carbon prices be internalized within a government’s policy and 
institutional framework? 

•	 What is the appropriate carbon value that should be set to provide the right 
incentives for the switch to cleaner and more energy-efficient technologies?

•	 After deciding to invest in clean energy, how should governments, private 
entities, and other stakeholders handle market failure? 

•	 How can market behaviors be changed?

•	 How can governments link climate change policies with other more direct, 
relevant policies such as economic development policies? 

In determining the answers to these questions, policy makers, regulators, private 
entities, civil society, and others should keep in mind the staggering economic impact 
that climate change will have. Just within Southeast Asia, for instance, ADB found 
that continuing with business-as-usual policies would result in an average GDP loss of 
2.2% and up to 6.7% each year until 2100, which would be twice the global average. If 

 6 ADB. 2009. The Economics of Climate Change in Southeast Asia: A Regional Review. http://www.adb.org/documents/
books/economics-climate-change-sea/Economics-Climate-Change.pdf
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Southeast Asia implemented climate change adaptation policies, however, the GDP loss 
by 2020 will only be 0.2%.

Climate Change Scenarios: The Technologies and the National Policies  
and Regulations Needed

Tom Kerr is a senior energy analyst with the International Energy Agency who specializes in 
clean energy technologies, including carbon capture and storage. Based upon his work with 
the International Energy Agency, Mr. Kerr offered strategies for implementing a combination 
of technologies, national policies, and regulations needed to achieve the International Energy 
Agency’s 450 scenario.7

The current issue with clean energy technologies is defining what policy interventions 
are needed so that they can eventually be cost-competitive “on paper” and fully penetrate 
the energy market. As seen with energy efficiency technologies, although they are  
cost-competitive, a lot of behavioral and market barriers are preventing their full use. 
This signifies the need for governments to issue more effective policies and regulations 
for clean energy technologies. 

A successful implementation plan for effective clean energy policies and regulations has 
four stages: 

Stage 1. Countries devise a strategic, long-term focus by deciding which technologies 
are best suited for the country, specializing in these technologies, and then devising 
a supportive policy and regulatory framework that specifically addresses how to 
implement them. After deciding on a technology, a proper plan would also take into 
account infrastructure, a flexible portfolio approach, and monitoring and evaluating 
outputs. A good example of proper infrastructure modeling is the Health and Safety 
Executive’s Emerging Energy Technologies Program.8

Stage 2. Once technologies are beyond the research and development phase, countries 
must provide technology-specific policy and regulatory support, such as feed-in tariffs 
or tax relief. To be effective, the support must be long-term, predictable for investors, set 
out in the beginning, and transparent as to how subsidies will be removed, with a clear 
measurement of when a technology is considered competitive. Moreover, governments 
must go beyond offering economic support by offering certain guarantees, such as  
grid access. 

Stage 3. Once technologies become more competitive, countries must ensure that 
private investors come into the market. This can be accomplished through market-based 

7 The 450 Scenario is a timetable of actions required to limit long-term concentration of greenhouse gases in the earth’s 
atmosphere to below 450 ppm. Keeping atmospheric concentrations of greenhouse gases at this level would also limit 
global temperature rise to no more than 2 °C above pre-industrial levels. More information about the 450 Scenario can 
be accessed at http://www.worldenergyoutlook.org

8 Information about this program can be accessed at http://www.hse.gov.uk/eet/index.htm
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mechanisms, such as tradable green certificates, energy efficiency certificates, carbon 
taxes, and renewable portfolio standards. 

Stage 4. Once clean energy technologies become cost-competitive, the goal for 
governments is to then transform the market so that consumers are choosing clean 
energy technologies over others. At this point, utility regulatory policies would be 
critical for decoupling, which is disassociating a utility’s profits from being based only 
upon sales of electricity. 

In implementing this plan in the region, countries would face two main issues. First, 
within Asia, hydropower is the largest renewable energy in use, but the energy resources 
with the largest potential are wind, biomass, and geothermal energy. Therefore, countries 
will need to reprioritize and shift resources into renewable energy technologies that have 
the largest energy potential within their countries. Second, although countries have 
targets in place, many of these targets do not have the right mix of incentives and other 
enabling policies to provide effective technology support. Asian countries will therefore 
need to restructure their policy mechanisms. Subsidies should be devised to provide the 
right level of investment, and subsidies need to be shifted once a technology becomes 
competitive. Additionally, in devising enabling policies, there are many noneconomic, 
grid infrastructure, and access barriers for small-scale generators in Asia that will need 
to be addressed.



22

Session 2: Shifting to a Clean 
Energy Resource Mix 

Speakers

Session Chair: Smita Nakhooda, senior associate, World Resources Institute

Panelists: 

•	 Twarath Sutabutr, deputy director-general, Thailand Department of Alternative 
Energy

•	 Pallapa Ruanrong, commissioner, Energy Regulatory Commission (ERC)  
of Thailand

•	 Chuenchom Sangarasri-Greacen, founder, Palang Thai 

•	 Gilberto M. Jannuzzi, professor, Universidade Estadual de Campinas, Brazil

•	 Wayne Shirley, director and principal, Regulatory Assistance Project

•	 Shantanu Dixit, founding member, Prayas Energy Group

Key Question for Plenary Session

•	 How can we define and most efficiently and effectively meet our needs for 
electricity-based energy services? 

Discussion: Part 1—Energy Resource Planning in Thailand

Policy Maker Perspective

Twarath Sutabutr, deputy director-general of Thailand’s Department of Alternative Energy 
Development and Efficiency, provided an overview of Thailand’s policy incentives for 
renewable energy development. 

Thailand’s national interest in renewable energy development lies with a desire to create 
jobs for farmers, stabilize farm commodities like cassava and sugarcane, reduce energy 
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imports, and reduce greenhouse gas emissions. In 2009, Thailand was a net energy 
importer, and energy expenses totaled $42 billion. Natural gas composed 70% of 
Thailand’s total energy mix. 

Thailand initiated its National Renewable Energy Development Plan in 2008. The plan 
sets a target for renewable energy to supply 20.3% of total energy consumption by 2022, 
which would put the total renewable energy supply at 5,608 megawatts (MW). Of this 
amount, bioenergy would make up the majority of renewable energy supply, with over 
4,000 MW. Additionally, biofuels would substitute for 20.0% of traditional fuels under 
this scheme. 

Because Thailand is abundant in agricultural resources, its plan emphasizes bioenergy 
and biofuels. The “food versus energy” dilemma is a non issue, meaning that food prices 
are not affected by utilizing food crops for biofuel, since bioenergy is created from waste 
or excess capacity of biomass, biogas, and municipal waste.

Bioenergy targets and public support (in the form of feed-in premiums) are currently the 
two main tools for promoting renewable energy in Thailand. However, the government 
recognizes a need for more private investment. Without additional private investment, 
Thailand will be unable to further develop its clean energy sector, as continuing public 
assistance is unsustainable over the long term. Thus, Thailand has established strong 
incentives for private investment, including (i) consistent energy policies, (ii) firm targets 
for specific renewable energy technologies, (iii) low-risk power purchase agreement 
schemes, and (iv) “soft loans” and other grants for investors.

Regulator Perspective

Pallapa Ruangrong, one of seven commissioners of the newly established ERC of Thailand, 
summarized Thailand’s energy regulatory system and described the ERC’s role in promoting 
renewable energy within that system. Dr. Ruangrong was formerly the director of the State 
Enterprise Policy Office under Thailand’s Ministry of Finance. 

Thailand’s electricity supply industry is a single-buyer model in which the state-owned 
enterprise, the Electricity Generating Authority of Thailand (EGAT), is the sole buyer 
of electricity from private producers. EGAT transmits power to the Provincial Electricity 
Authority and the Metropolitan Electricity Authority, which then have the sole 
authority to distribute electricity in their respective jurisdictions. EGAT has authority 
to purchase power from both state-owned and private power producers. There are three 
categories of private producers that are categorized based on the amount of electricity 
that they produce: independent power producers, small power producers, and very small  
power producers. 

Within this framework, the ERC regulates both state and private power producers under 
authority of the National Energy Policy of Thailand, which mandates that all energy agencies 
promote energy reliability and efficiency while taking into consideration “environmental 
friendliness.” The ERC operates independently from the Ministry of Energy. 
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One of the ERC’s primary roles is in issuing and approving licenses and setting rules 
for power procurement. To obtain a license, a power producer must submit financial 
and nonfinancial information depending on the license category (i.e., generation, 
transmission, distribution, retail, or systems operation); comply with carbon dioxide 
emissions regulations; and allow the ERC to monitor the power producers’ quality of 
services. This process has translated to more transparency and predictability within 
Thailand’s energy sector. 

In addition to its licensing power, the ERC has authority to administer the Power 
Development Fund, which can fund renewable energy projects through subsidy 
arrangements. The Power Development Fund receives revenue through the electricity 
tariffs and levies that all power plants must pay. The ERC then uses the revenue to 
issue a subsidy, called an “adder,” for power sold from renewable energy generation. 
The subsidy is a payment that is in addition to the standard power purchasing price, 
and the amount of subsidy depends on the type of renewable energy resource. The 
ERC evaluates adder rates every 4 years. These subsidy arrangements have successfully 
provided a catalyst for renewable energy development among small power producers, 
and by 2010, Thailand had 23 biomass energy projects that fed 350 MW into the grid.

Civil Society Perspective

Chuenchom Sangarasri-Greacen is a founder of the nonprofit organization, Palang Thai, and 
a former policy analyst at the Energy Policy and Planning Office with Thailand’s Ministry of 
Energy. Ms. Greacen provided a critique on Thailand’s limitations in renewable energy and 
energy efficiency development as being due to a failure to reform the country’s energy industry. 

Thailand was once a “poster child” for renewable energy development, but hit a glass 
ceiling in terms of increasing the shares of renewable energy in the total energy mix due 
to a failure to reform regulations governing the energy sector. Under Thailand’s Power 
Development Plan (2010–2030), renewable energy will only make up 5.7% of the total 
electricity consumption by 2030, while total electricity consumption will increase from 
152,954 gigawatt-hours (GWh) in 2010 to 347,948 GWh in 2030. 

The biggest hindrance to renewable energy development are regulations that guarantee to 
EGAT, the Provincial Electricity Authority, and the Metropolitan Electricity Authority a 
rate of return on investment capital, also known as return-based or cost-plus regulations. 
Under this system, investing more means receiving more profits. 

Due to this system, the tendency is to over-project power demand, to over-invest to 
build too many power plants, and to end up with a larger-than-necessary power reserve 
margin. In Thailand, actual electricity demand is far below electricity supply, as too 
many power plants are being built due to the guaranteed return on investment capital. 
This is wasteful, as these plants are capital-intensive, very large scale, and have large 
environmental and social impacts. 

Another adverse impact is that this system provides no incentive for renewable energy 
or energy efficiency initiatives. Utilities will always see clean energy as a threat to their 
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profitability. For instance, in terms of energy efficiency, Thailand’s Power Development 
Plan assumes savings of just 0.3% of total energy consumption in 20 years under the 
current system.9

Discussion: Part 2—International Reflections  
on Resource Planning

Brazil: Academic and Civil Society Perspective

Gilberto M. Jannuzzi, professor at Universidade Estadual de Campinas, Brazil, provided 
an overview of Brazil’s efforts to promote renewable energy and energy efficiency through the 
country’s integrated resource planning scheme. 

Brazil consists of 186 million people, and has 100,000 MW of installed capacity with 
annual electricity consumption of 430 GWh, much of which comes from renewable 
resources. The share of renewable energy in the energy mix is high compared with the 
world standard for industrialized countries. Renewable energy sources include biomass 
for the transport sector and hydroelectricity for the electricity sector, with 82% of 
electricity being derived from hydro, as it is the cheapest source of electricity (including 
fossil-based resources). However, as Brazil’s energy needs continue to grow, continued 
expansion of hydroelectricity may not be possible, as hydroelectricity will become more 
expensive, and dams will need to be constructed in environmentally sensitive areas like 
the Amazon. 

To prevent increased reliance on fossil fuel resources, starting in 2002, the government 
launched a program that gave a premium tariff to some electricity generation 
technologies like wind, biomass, and small hydro. By 2010, Brazil had achieved its 
target of 3,300 MW added capacity from wind, biomass, and small hydro. 

Another important government program sets aside funding for energy efficiency and 
energy research and development through a levy of 1% on all electricity revenue in the 
country. One-third of research and development funding goes toward renewable energy. 
This program will fund future contracts for renewable energy that include 3,200 MW 
in wind, 4,100 MW in biomass, and 1,500 MW in hydroelectricity production. Most 
funding for energy efficiency goes toward low-income energy efficiency programs. This 
is the result of integrated resource planning (IRP), where the goal is to have a cost-neutral 
scenario. This IRP approach integrates energy efficiency and reduces participation of 
fossil fuel generation if future hydro production should be cut. 

Some challenges faced in implementing Brazil’s renewable energy and energy efficiency 
strategies are a lack of coordination between the ministry and the regulator, customers 
not understanding the benefits of these programs or how investments impact tariffs, 

9 Thailand Energy Policy and Planning Office. 2010. Assumptions and Overview of Draft PDP 2010. Slide no. 19. 
http://www.eppo.go.th/power/pdp/seminar-17feb2553/assumptions-PDP2010.pdf
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problems with evaluating the energy efficiency and research and development programs, 
and problems with incorporating IRP. 

United States: Regulator’s Perspective

Wayne Shirley, director and principal of the Regulatory Assistance Project, related the 
planning process and policy frameworks that regulators need to consider as markers of good 
resource planning.

IRP is the combined development of electricity supply and energy efficiency  
improvements, including demand-side management options, to provide energy services 
at minimum cost. The costs considered include environmental and social costs. 
Implementation of IRP elevates demand-side resources—such as energy efficiency, 
distributed generation, and demand response—to the same status as supply-side 
resources. 

IRP is necessary because, unfortunately, there are many barriers to clean energy 
development, especially with split incentives. For example, a builder may want to put 
low-cost appliances in a building, but the tenant will want highly energy-efficient 
appliances for lower electricity bills or quality assurance. 

Renewable energy development also faces many barriers. Interconnection rules are 
unfavorable, especially for distributed generation. Hookup fees, standby fees, and exit 
fees penalize these resources, which necessitates regulatory fixes to remove barriers to 
these resources. In addition, stakeholders are not usually part of the regulatory process, 
and without decoupling, utilities have an incentive to keep renewables off of the grid. 

The following is a list of considerations for regulators in overcoming barriers to energy 
efficiency and renewable energy development through IRP:

•	 Energy efficiency should be treated as a high-priority resource. One way to 
accomplish this is to consider energy efficiency as a biddable commodity in the 
energy and capacity markets so that it can compete with other resources. 

•	 Energy efficiency goals should be set out. For instance, at the point where 
energy efficiency goals are upward of 1% of its annual sales, virtually all load 
growth can be eliminated through energy efficiency alone. 

•	 Indicators of the value of energy efficiency should be based on a cost–benefit 
analysis that considers more than just the monetary value of energy efficiency. 
Two of the best analyses include the total resource cost test and the societal 
cost test.

•	 Measuring and verifying energy efficiency should be done by a third party or 
by the regulator itself, as opposed to the utility. 

•	 In administering energy efficiency programs, governments should consider 
creating a third-party administrator whose sole purpose is to deliver energy 
efficiency to customers. 
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•	 The public needs access to clean energy and education regarding why it  
is important. 

•	 If a plan imposes a cost on utilities to deploy energy efficiency measures, it 
must have a clear and quick mechanism in place so that utilities can recoup 
that cost.

•	 Utilities’ financial incentives to promote energy efficiency must be addressed, 
as there are problems with rate-based and cost-plus rate making. It is possible, 
however, to create a business model where aggressive efficiency actually 
increases the rate of return for the utility. This model shrinks the size of the 
utility relative to the business-as-usual case and total earnings might be smaller, 
but the return on the investment can be equal or higher than it would have 
been without the energy efficiency investment. 

•	 When considering tariff design, note that high fixed-charge rates and declining 
block rates reduce the value of energy efficiency, since greater consumption 
of energy will reduce average per-unit energy costs. This sends the wrong 
message to consumers. In contrast, time-sensitive and usage-sensitive rates 
allow consumers to make a connection between their usage bill and the value 
of efficiency. 

•	 Programs must have steady financing mechanisms so that stakeholders have 
assurances that the money will be available if they pursue these programs. 

•	 Distributed generation10 policies that offer ancillary services and  
demand-response–related services in addition to energy and capacity services 
should be considered. For instance, distributed generation policies can 
streamline the interconnection process by requiring utilities to use fast-track 
methods for small systems like solar photovoltaics, so that people who buy and 
deploy these systems do not have to use engineering studies or other steps to 
prove to the utility that the system will be safe and reliable. Policies should also 
be supportive, such as providing for exit fees and standby rates to ensure that 
the economics of distributed generation resources are not undermined. 

India: Civil Society Perspective

Shantanu Dixit, a founding member of Prayas Energy Group, described India’s integrated 
resource planning issues, including challenges the country faces in the planning process. 

India’s situation is one of energy shortage—energy shortages average 10%, and peak 
energy shortages can be 20%. Power cuts or load shedding of about 4 to 5 hours are very 
common, even in very large urban areas. 

10 Distributed generation is electricity production that is on-site or close to a load center and is interconnected to the 
utility distribution system. Distributed generation is limited to less than 20 MW, since systems larger than this would 
be interconnected at sub transmission or transmission system voltages. Distributed generation systems can include 
technologies such as photovoltaics; small wind; small biomass; small combined heat and power; and small combined 
cooling, heat, and power. 
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Renewable energy initiatives are part of India’s national policy, and India’s goal is to have 
renewable energy contribute 15% of the total energy mix by 2020. Important regulatory 
initiatives for accelerating the deployment of clean energy include (i) technology-
specific feed-in tariffs, (ii) long-term power purchase agreements, and (iii) renewable  
energy certificates (RECs). 

One important initiative was for the central government to issue a very specific mandate 
to the state regulatory commissions to promote renewable energy. Most state regulators 
have taken this mandate seriously, and have implemented very aggressive standards for 
renewable energy consumption in the state and highly lucrative and preferential tariffs 
to encourage renewable energy investment and development. 

To promote energy efficiency, the central government established the Bureau of Energy 
Efficiency. The bureau’s responsibilities include establishing mandatory building and 
appliance standards and labeling programs. The Central Regulatory Commission has 
also initiated a multistate program for accelerated deployment of efficient appliances. 

Some challenges in energy efficiency and renewable energy development remain. These 
include the following:

(i) Unbalanced development between the energy efficiency and renewable energy 
sectors. In terms of renewable energy development, there is too much emphasis 
on developing higher cost technologies, on top of providing renewable energy 
with a preferential tariff rate of about $0.02 to $0.03 per kilowatt-hour (kWh). 

(ii) Difficulties with integrating energy efficiency and renewable energy options 
with development priorities and other equity considerations. For example, 
30% of households in India do not have electricity, and electrifying the country 
is as much a priority as is clean energy development. 

Viet Nam: Utility Perspective on Strategic Environmental Assessments

Nguyen Thi Thu Huyen, deputy manager of the Institute of Energy’s Consulting Center of 
Thermal-Nuclear Power Plan and Environment in Viet Nam, described the implementation 
of the country’s strategic environmental assessments (SEAs) . 

Viet Nam’s energy planning approach is to conduct strategic environmental assessments 
(SEAs), which are similar to the notion of IRP. Under Viet Nam’s approach, the 
Institute of Energy works under the directive of the Ministry of Industry to determine 
the feasibility and suitability of the nation’s power development master plans. These 
master plans include procedures for planning, researching, and appraising electricity 
development projects. For instance, the current master plan, Master Plan VI, includes 
steps and procedures for two major projects—one hydroelectric and one nuclear 
power—to be implemented between 2006 and 2015. Prior to approval of a master 
plan, the Institute of Energy conducts an SEA for the entire master plan to ensure  
its feasibility. 
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SEAs evaluate policies, energy efficiency, consumption activities, and socioeconomic 
costs of energy project development by considering different scenarios for a project and 
then evaluating possible alternatives. The evaluation process involves: (i) gathering data; 
(ii) presenting this data to stakeholders in a public workshop; (iii) analyzing and assessing 
the impact of the project, including economic and environmental costs; (iv) evaluating 
alternatives to project development; (v) making a recommendation for or against project 
development; and (vi) making a final recommendation to stakeholders in another public 
workshop. Because of the integrated approach used in SEAs, these assessments in the 
energy sector could provide an important input to the power planning process and 
facilitate the development of an IRP methodology for Viet Nam.

Recommendations for or against project development depend on factors such as climate 
change, the national policy for promoting clean energy, and environmental protection. 

One major barrier to conducting SEAs is the difficulty in obtaining enough data. Other 
agencies often fail to cooperate with the Institute of Energy in providing data. Another 
is that the Institute of Energy has very little funding and is typically allotted too little 
time to conduct a full evaluation. 

Questions and Answers for Session 2

The session chair took questions from the audience a few at a time before having panelists 
respond. In this section, questions and answers are grouped together accordingly. 

Question 1

Larry Bekkedahl: This question is for Dr. Sutabutr. You mentioned that you need low-risk, 
trustworthy power purchase agreements. Can you describe what that looks like to you? 

Answer to Question 1

Twarath Sutabutr: A low-risk and trustworthy power purchase agreement means 
establishing a firm contract. We have been using this for many years. I think in 
the circle of private power producers, we have been doing that with the regulatory 
framework of the small power producers’ and very small power producers’ regimes. 
Another trustworthy function is provided by a “counter partner,” where EGAT and the 
Metropolitan Electricity Authority would become a net “offtaker.” In the renewable 
energy process, on the must-run, must-take type, if you generate the electricity, EGAT 
must take it. 

Questions 2 and 3

Ashok Basu, former chair of the Central Electricity Regulatory Commission in India: 
Chuenchom Sangarasri-Greacen has pointed out that renewable energy will only reach 
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5.7% in 2030 from 3.1% today. That is only an increase of 1.0% every 10 years. How 
does that make Thailand the poster child for renewable energy? 

Agus Sari: This question is for Chuenchom Sangarasri-Greacen. How does the Thai case 
reflect the situation within the region? 

Combined Answers for Questions 2 and 3

Twarath Sutabutr: The percentages that I showed in the presentation are actually figures 
in the power development plan. The renewable portfolio in Thailand is on a first-come, 
first-served basis, so actually the numbers in the plan [are] only projected number[s]. 
But under a first-come, first-served basis, we have seen large increases in renewable 
energy. For example, we have received an application to invest more than 2.8 gigawatts 
(GW), which is five- or six-fold more than the number that is in the plan. Thailand 
is not a poster child, but we are committed to renewable energy development. The 
number in the plan reflects our projections, but the regulatory regime may help upsize 
that potential than what is written in the plan. 

Pallapa Ruangrong: Like other regimes, renewable energy is expensive, and energy 
prices do not reflect the real cost of this technology. We have to adjust that by increasing 
investment. We are also reviewing a model from Germany that is decreasing prices for 
feed-in tariffs for renewable energy. We are also working with regulators in Oregon and 
Washington to learn about their approach to IRP. 

Chuenchom Sangarasri-Greacen: First, in response to Mr. Basu, Thailand was a 
poster child but not any longer because we have hit the glass ceiling. Unless we break 
through this, I don’t think we will be a leader in promoting clean energy anymore. 
Second, the concept of moving away from selling kWh and moving toward an energy 
services concept, this is universal for all countries. With Germany, for example, there 
has been much promotion of renewable energy, but this did not solve the problem of 
consumption, and therefore, they are not making any difference in terms of climate 
change. There is therefore a need to look at this in a different way because otherwise we 
will not meet the climate change challenge. 

Questions 4, 5, and 6

Participant from Germany: Going back to what Ms. Chuenchom said, whether we are 
really going to make a change is a really important point. The current energy business 
is changing its paradigm, and we should not believe that this is going to be easy. The 
government is encroaching on people who have invested a lot of money into generation. 
In Germany, 20% of the electricity is not generated by the utilities, and those generators 
have invested around €50 billion in the last year alone. Maybe we have to change the 
paradigm to where local utilities are revitalized, and generation, distribution, and 
transmission can occur on a regional level. Could the audience comment on this? 
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Dilip Limaye, lead energy efficiency consultant, USAID contractor, ECO-Asia Clean 
Development and Climate Program: We have heard a lot about incorporating clean energy 
into integrated resource planning, but much of the emphasis seems to be on incorporating 
renewable energy into IRP and very little on incorporating energy efficiency. While energy 
efficiency has been incorporated and treated as a resource in the United States, particularly 
in California and in the Northwest, incentives for efficiency are not on the same level as 
they are for renewable energy in Asia. Why not provide standard offers that will allow 
entrepreneurs to build energy-efficient power plants? We would have to provide a lot less 
in feed-in tariff for efficiency than for renewables to get a tremendous amount of resource 
online. What can regulators do in Asia to make this happen? 

Rahman from Ministry of Energy, Indonesia: One of the key challenges for renewable 
energy is pricing and subsidies. We all have this problem. What is the experience of 
Viet Nam, India, and Thailand on that? How do you attract investment, and how big of 
an incentive can we provide to get more investment? In our case, we give incentives, but 
the investments are not coming. 

Combined Answers for Questions 4, 5, and 6

Pallapa Ruangrong: The renewable energy program is not cost effective and is not a 
good one because it includes an adder for other generators other than renewable energy 
generators. We have to change that. Even if there are a lot of proposals for renewable 
energy, we want only 5,600 MW right now. There could be more, but the adder system 
does not support it. 

Chuenchom Sangarasri-Greacen: I would like to see energy efficiency be incorporated. 
I think it is important to figure out the institutional setup that would actually make it 
work. In the case of Thailand, we know that energy efficiency is the cheapest option, 
but it is treated as just a side decoration at this point. I think regulators should maybe 
re-incentivize the utilities to encourage energy efficiency. 

Wayne Shirley: I fully agree there is a paradigm shift needed in this industry. There is 
an embedded culture of supply-side mentality that is really difficult to overcome. We 
have been involved in the Western United States in a regional planning process, which 
has become a very open, stakeholder-driven process. It is not just utilities and regulators 
who are involved in this process, but also competitors, renewable energy suppliers, 
efficiency suppliers and NGOs at the table. This process has revealed a lot of values of 
both renewable energy and energy efficiency that were obscure before. If we are going to 
make headway, it shouldn’t be a contentious process but a collaborative one, where the 
utilities are on board.

How you make this happen depends on your acquisition mechanism. If you have a 
bidding process to bid in new resources, then renewable energy and energy efficiency 
should be allowed to bid into that process. If the mechanism is more of an administered 
process, where you go through an IRP plan and then either the regulator or the utility 
makes a choice rather than requesting bids, then you need a better environment that 
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sheds light on that, so you do not get biased decisions toward the supply side when the 
cheaper demand-side resources should be acquired. 

Shantanu Dixit: When you are talking about this paradigm change, or what could be 
done to mandate regulators to give more priority to efficiency, the role of process in 
how decisions are made becomes very critical. We need to have a partnership kind 
of approach where civil society takes a proactive role in approaching and supporting 
regulators. 

Nguyen Huyen: In Viet Nam, renewable energy only consists of a small amount of the 
total power generation mix. In conducting an SEA, we see renewable power increasing 
to 6% or 7%. Any increase, however, will depend on whether foreign investment can 
be procured.
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Session 3: Regulations  
to Promote Energy Efficiency  
and Demand-Side Management 

Speakers

Session Chair: Agus Sari, nonexecutive director, PEACE Consultancy, Indonesia

Panelists:

•	 Dian Grueneich, commissioner, California Public Utilities Commission, US

•	 Bai Quan, deputy director, Energy Efficiency Center, Energy Research Institute, 
PRC

•	 Yahya Hidayat, director of energy and telecommunications, Ministry of 
National Development Planning, Indonesia

•	 Mochamad Siachidirin, head of subdirectorate of technical guidance, 
Directorate, New and Renewable Energy and Energy Conservation, Indonesia

•	 Shalahuddin Hassan, Energy Audit Division, Energy Management, Indonesia

Key Questions for Plenary Session

•	 How can we promote energy security more efficiently and produce lower 
emissions?

•	 What are the key regulatory barriers and issues that need to be addressed to 
facilitate significant increases in efficiency investments?

Discussion: Part 1—Sharing International Experience

United States: Regulator’s Perspective

Dian Grueneich, commissioner of the California Public Utilities Commission with more than 
30 years of experience in energy and environmental issues, provided insight on California’s 
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energy efficiency policies by outlining how to implement energy efficiency programs and 
describing what those programs should look like. 

Although the Government of the United States has not issued a national energy 
efficiency or renewable energy policy, the California state government has adopted 
very high goals for them. California’s goals include having a 33% renewable 
portfolio standard by 2020, which also encompasses energy imports from out of 
the state, and a goal of holding peak energy demand flat through aggressive energy  
efficiency programs.11 

In terms of energy efficiency, there are four pillars to a successful energy efficiency policy. 

The first pillar is defining a clear policy. In California, energy efficiency is the number 
one policy to pursue in terms of meeting energy needs. This has involved devising a 
long-term road map and a strategic plan. 

The second pillar is establishing firm standards. There must be absolutely confirmed 
thinking about how energy efficiency policies can support building and appliance 
standards. 

The third pillar is establishing financial mechanisms and funding. California funds 
energy efficiency projects by imposing a small tariff on both the distribution and 
procurement side, while also attracting necessary private sector funding. The key is 
mixing public and private sector funds to support energy efficiency programs, as it will 
take trillions of dollars in financing to implement energy efficiency, which cannot all be 
paid by the government. 

The fourth pillar is proper measurement and verification of energy efficiency. 
Governments will need to justify to businesses and ratepayers why the government is 
requiring them to spend money on energy efficiency. The best way to justify this is 
through objective reports that explain how energy efficiency programs are accomplishing 
what they were set out to do. 

In devising a strategic plan for energy efficiency, governments, regulators, and other 
relevant bodies can reference California’s strategic plan, which is available online.12

California’s strategic plan is divided into chapters that examine different sectors such as 
residential, low-income, commercial, industrial, and local government sectors. For each 
sector, the plan sets far-ranging goals and identifies strategies for each. 

11 A diagram comparing California Energy Commission’s Demand Forecast to the impact of achieving adopted 
energy efficiency goals can be found at http://www.cpuc.ca.gov/NR/rdonlyres/9E26171C-481F-4C14-97EE
-747170B32E17/0/DGXCARetrofitProgramPresentation_v4.pdf, slide #2. 

12 California Public Utilities Commission. 2011. Energy Efficiency Strategic Plan: January 2011 Update. http://www.cpuc
.ca.gov/NR/rdonlyres/A54B59C2-D571-440D-9477-3363726F573A/0/CAEnergyEfficiencyStrategicPlan
_Jan2011.pdf

 General information about California’s energy efficiency program can be found at http://www.cpuc.ca.gov/PUC/
energy/environmatters.htm
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After devising a strategic plan, there must be a wholesale review of how to implement 
that plan. California’s implementation strategy includes funding projects in 3-year 
increments with a carbon adder of $14. The goal of implementation is to avoid building 
more power plants. 

One of the more important aspects of California’s program is its campaign to change the 
behavior of consumers. Education and outreach programs should teach consumers three 
things: (i) what energy efficiency is, (ii) why energy efficiency is desired, and (iii) what 
energy efficiency entails. 

Another essential aspect is concentrating on demand-side management. The United States 
currently has a committee for methodically gathering information on energy efficiency for 
western states for building what they call a “high DSM case.” 

Other highlights of the plan include programs to extend transmission grids to incorporate 
renewable energy and building retrofitting, where the goal is zero net energy for all 
newly constructed residential and commercial buildings by 2030. 

The People’s Republic of China: Regulator’s Perspective

Bai Quan, deputy director of the Energy Efficiency Center, Energy Research Institute in the 
PRC, described the PRC’s energy conservation measures and suggestions for policy makers. 

The institutional organizations in the PRC that have a role in implementing energy 
conservation measures include the central government, National Energy Conservation 
Center, provincial governments, and energy conservation monitoring centers.

The central government issued the PRC’s first energy conservation measures in 1997, 
which have since been revised in 2007. New revisions include a national target to reduce 
energy intensity by 20% per unit of GDP; retrofitting buildings by removing inefficient 
equipment and upgrading power, iron, steel, and cement plants; promoting energy 
labeling and standards, especially in supermarkets; and increasing the energy efficiency 
of state-owned institutions. 

One of the important features of the 2007 revisions was the delegation of authority to 
provincial governments for implementing energy efficiency measures. Many provincial 
governments have begun to issue targets of upward of a 30% reduction in energy 
intensity per unit of GDP. 

Regulations aimed at curbing energy use in large private enterprises include the 10 Key 
Energy Conservation Projects and the Top 1,000 Enterprise Energy Conservation 
Program. Under the 10 Key Energy Conservation Projects program, the government 
subsidizes enterprises that wish to implement one of the 10 key projects, and subsidies 
vary between CNY200 and CNY250 ($29.4 and $36.7)13 per ton of coal equivalent 
abated. Under the Top 1,000 Enterprise Energy Conservation Program, the government 

13 The exchange rate was CNY6.8 per $1 as of June 2010.
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chose the top 1,000 energy-consuming enterprises in the PRC and asked them to sign 
a commitment to reduce energy consumption. The commitment required enterprises 
to report to the central government and statistical bureau; set up energy management 
positions within their enterprises; and implement various economic, incentive, and 
pricing measures. 

There are four main lessons learned from the PRC’s experience:

•	 For energy efficiency measures to be successfully implemented, there must be a 
strong regulatory framework composed of the government, private enterprises, 
and the common people. 

•	 Administrative, technical, and market-based measures must be implemented 
together. 

•	 There must be an information campaign geared toward changing consumer 
behavior and increasing awareness about energy efficiency. 

•	 Governments must act—“Stop talking and let us begin to do it.” 

Discussion: Part 2—Indonesia: Challenges and 
Opportunities in Implementing Energy Efficiency Policy

Policy and Planning Perspective

Yahya Hidayat, director of energy and telecommunications for the Ministry of National 
Development Planning in Indonesia, provided insight on the status of Indonesian energy 
policies and current plans for implementing renewable energy. 

Indonesia has abundant resources of clean energy alternatives, including hydropower 
(with a potential of 7,500 MW of installed capacity) and geothermal (with a potential 
of 27,000 MW of installed capacity). However, these resources are not currently being 
utilized. For instance, the current installed capacity of geothermal is only 1,000 GW. 

Oil contributes 33% to the country’s total energy mix, which is in part due to high 
subsidies. In 2009, oil and gas subsidies totaled $2 billion, accounting for one-third of 
the total state budget. These staggering numbers have caused the government to begin 
seriously considering increasing geothermal energy use. 

The role of the Ministry of National Development Planning in promoting renewable 
energy involves developing long-term, medium-term, and annual plans for renewable 
energy. The current long-term plan extends from 2005 to 2025, and the medium-
term extends from 2010 to 2014. They include seeking outside funding for geothermal 
projects, much of which currently comes from international institutions like ADB, 
KfW Bankengruppe, the World Bank, and other institutions. Through these projects, 
Indonesia plans to have 5 GW of geothermal energy by 2014, to have renewable energy 
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account for 17% of the total energy mix by 2025, and to achieve an energy elasticity14

of less than 1 by 2025. However, these goals are optimistic given the current status of 
the country’s energy situation, with an electrification rate of just 65% and high fossil 
fuel subsidies that keep prices down. Both of these factors are disincentives for saving 
energy or providing public funding for renewable energy projects. 

Policy Implementation Perspective

Mochamad Siachdirin, head of the Sub-Directorate of Technical Guidance, Directorate, 
New and Renewable Energy and Energy Conservation, provided an overview of Indonesia’s 
policies and regulations for implementing energy efficiency in Indonesia. 

Indonesia’s current energy situation is that energy consumption growth is high and 
dominated by oil, and oil prices are kept low through subsidies. Energy utilization is 
inefficient, with energy elasticity at 1.92 in 2008. Additionally, fuel oil comprised 47% 
of the total energy mix, and final energy consumption increased 5% in 2008. 

Energy policies set targets of oil comprising 20%, gas 20%, and coal 33% of the total 
energy mix. New and renewable energy would comprise 17% (including nuclear power), 
and energy elasticity would be less than 1.0 by 2025. In terms of energy efficiency, 
policies would aim to decrease energy consumption through labeling, energy efficiency 
standards, facilitating incentives for conservation, conducting energy audits on  
energy-intensive industries, providing tax reductions for energy-efficient appliances and 
low interest rates for investment in energy efficiency projects, and implementing public 
programs for education and training on energy conservation. 

Private Sector Perspective

Shalahuddin Hassan, from the Energy Audit Division of Energy Management Indonesia, 
provided insight on the many barriers to successful implementation of energy efficiency plans 
in Indonesia. 

Subsidies for fossil fuels in Indonesia have been in place for almost 30 years, and the 
energy industry has long enjoyed being able to conduct business without regulatory 
barriers or real market conditions. These conditions have made it difficult to convince 
industry, like building owners and other sectors, to undertake energy efficiency projects, 
even though these companies are very energy inefficient. 

Presidential Regulation No. 70, which mandates energy conservation, is very good in 
theory. However, in practice, there is an overall lack of practical guidance in implementing 
this regulation. For example, even though the regulation mandates that the government 
conduct energy audits on energy-intensive companies, the government has not invested 
enough money to build capacity and skills among the government or business actors so 
that audits can actually be conducted. 

14 Energy elasticity is the percentage change in energy consumption to achieve 1% change in national GDP. 
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Other problems include a lack of a database of energy efficiency and renewable energy 
technologies and measures, which would help streamline the planning process, and a 
lack of an institutional body that has a powerful hand in enforcing energy efficiency 
regulations. 

Questions and Answers for Session 3

Session chair Agus Sari took a series of questions from the audience in the beginning of the 
question and answer session and then had the panelists take turns answering them. This 
section lists each question posed to the panelists, and then provides answers from each panelist 
in the order that they responded. 

Question 1

Peter Du Pont, USAID contractor, ECO-Asia Clean Development and Climate 
Program: What is the driver for your chief minister, governor, or policy maker to push 
energy efficiency? Is that driver strong enough? 

Question 2

Shantanu Dixit: We all know that energy efficiency is highly economical and should 
be the first resource option for any utility. But how can we create a strong interest 
group of businesses that can push energy efficiency? In developing countries, this is a  
key requirement. 

Question 3

Chuenchom Sangarasri-Greacen: This question is for Ms. Grueneich. To what effect 
has energy efficiency been implemented in the transport sector, such as switching the 
use of gasoline to electric cars? Or to frame this differently, how far can you go with 
demand-side management and energy conservation? 

Question 4

Kala Mulqueeny: How is energy efficiency linked to the overall planning process? 

Question 5

Kala Mulqueeny: For the Indonesian panelists, I understand that the new energy law 
eliminates PLN’s monopoly. How would this affect the tariff-setting process? 

Question 6

Kala Mulqueeny: For all panelists, how does decentralization affect tariff or  
subsidy levels? 
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Answer from Yahya Hidayat

The first factor for promoting energy efficiency and renewable energy is making some 
regulation, whether it be a government regulation, presidential decree, ministerial 
decree, and so on. The second factor is implementation, and the main influence on 
that is the pricing policy. Indonesia’s development plan for the next 5 years is to change 
the energy subsidy scheme, both for fuel and electricity. The existing subsidy is wrong, 
and according to experts, even high-energy consuming customers get subsidies, like 
megamalls. We would like to change the subsidy, but this is a political decision. 

Between reducing subsidies and energy efficiency, we would like to increase awareness of 
the common people about energy conservation. There is an energy efficiency program 
created by the Government of Indonesia to create a social movement toward energy 
conservation while penalizing and rewarding industry for failure to conserve. 

Under Electricity Law No. 30, 2009, PLN is not the only entity having the authority 
for electricity development, and private developers now have access to the grid. For 
example, in Eastern Indonesia, PLN had a very small grid, so the government invited 
private developers to those areas pursuant to Law No. 30. 

In the next 5 years, we will be discussing setting up a regional tariff. We believe that the 
higher the income, the higher the tariff, and vice versa. 

Answer from Mochamad Siachdirin

In 2010, I think the new directorate-general will develop new electricity, energy 
utilization, and renewable energy policies. The directorate-general will also enforce 
energy efficiency policies. 

Regarding independent power producers, this depends on the government, because 
these things are influenced by politics. The tariff could be increased depending on the 
President’s policy. It is possible that starting 1 July 2010, the tariff will be increased by 
up to 10%. 

Answer from Shalahuddin Hassan

Investment in energy efficiency and renewable energy will rise. Until now, there was no 
punishment for companies not conducting required energy audits, and there were no 
pressure groups to boost implementation of energy efficiency. In that regard, NGOs 
have an important role in pushing energy efficiency and renewable energy in Asia. The 
private sector cannot push for policies directly to the government, because they would 
face too many barriers in going head-to-head with the government. 

The energy business in Indonesia is promising despite subsidies being high. Electrification 
is still below 70%, but when subsidies are eventually removed, then the energy business 
will become very interesting. 
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Answer from Dian Grueneich

In answering what is the driver for pushing energy efficiency policies, I believe it often 
has to do with civil society. California fortunately has very active NGO groups, which 
has made a large difference. Over time, politicians change how they think about energy 
efficiency. Even if they are not “true believers,” their constituents are. 

On the second question regarding whether there are penalties for noncompliance with 
energy efficiency goals, this is a very difficult and very political issue. In California, we 
have goals that the commission adopts, and there has been major noncompliance with 
meeting those goals. As a political matter, the commission was not able to really step 
up. In Europe, leaders there agreed that energy efficiency is very difficult to measure 
without internationally recognized protocols. At the moment, individual countries, 
states, or sometimes utilities or program administrators determine the standards. 
When you start to have millions of dollars attached to energy efficiency programs and 
are not achieving those goals, it starts to become a very political issue. The answer to 
solving this is developing an international protocol so that there is a mechanism to  
handle noncompliance. 

On the question of how to approach energy efficiency for the poor, California has set up 
specialized programs. In the state’s strategic plan, every single low-income household in 
California that wants energy efficiency measures and that qualifies will receive a subsidy 
for such measures starting in 2020. We have also roughly doubled our efforts on energy 
efficiency for the low-income sector in the past year. Politically, it is important to not 
leave out those who are least able to afford energy. 

On the question of what is the linkage between our strategic plan and energy efficiency 
to supply planning, we have a very organized approach to that. We set goals on energy 
efficiency and then have a separate public process for determining the need for new 
power plants and new transmission systems. Then, we basically take off the top or off 
the bottom what the energy efficiency goals are. We definitely try to link together energy 
efficiency with the supply side, because this issue will never be taken seriously if it is 
characterized as just a social program. 

Regarding the last question about transport, transport is regulated separately from the 
energy sector, but California has very stringent rules coming into place in terms of 
vehicle efficiency. California, for instance, supports the development of electric vehicles. 
Our forecasting efforts take into account assumptions of fairly high levels of penetration 
of electric vehicles in the state. 

Answer from Bai Quan

The driving factor for promoting energy efficiency in the PRC is its population. The 
PRC has a population of 1.3 billion and is the most populated country in the world. 
Stemming from that are concerns about the environment and the need for resource 
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conservation. All three of these issues are addressed in the PRC’s basic national policy, 
with resource conservation being a priority as of 2005. The PRC has since established 
new targets for 2020 to reduce carbon dioxide intensity by 40% to 45% per unit of 
GDP, and this would contribute to more than an 85% reduction in carbon dioxide 
emission intensity. 
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Session 4: Regulating Markets 
and Incentive Mechanisms  
for Clean Energy

Speakers

Session Chair: Wayne Shirley, director and principal, Regulatory Assistance Project 
(former chair and commissioner of the New Mexico Public Utility Commission)

Panelists:  

•	 Sun Yaowei, deputy director-general, Policy and Regulations Department 
(Power Sector Restructuring Office), State Electricity Regulatory Commission 
of [the People’s Republic of ] China, PRC 

•	 Frederick Weston, director, Regulatory Assistance Project

•	 Daniela Martinez G., attorney (former general counsel, Ministry of Energy, 
Chile)

•	 Chris Dunstan, research director, Institute for Sustainable Futures, University 
of Technology, Sydney, Australia

•	 Tom Kerr, senior energy analyst, International Energy Agency 

•	 Balawant Joshi, director, ABPS Infrastructure Advisory Private Limited

Key Question for Plenary Session

•	 How can we define and most efficiently and effectively meet our needs for 
electricity-based energy services? 

Discussion: Part 1—Regulation and Incentive Systems

People’s Republic of China: Green Dispatch

Sun Yaowei, deputy director-general of the Policy and Regulations Department, PRC, a part 
of the Power Sector Restructuring Office within the State Electricity Regulatory Commission 
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of [the People’s Republic of ] China, provided insight on the lessons learned from the 
commission’s energy-saving generation dispatch directives issued in 2007.

The Government of the PRC recognizes the importance of taking concrete actions to 
develop low-carbon technologies and to promote energy conservation and emissions 
reductions, not only for tackling climate change, but also for maintaining sustainable 
economic development. Several measures have been taken in recent years toward that 
goal, including energy-saving generation dispatch15 (ESGD), switching off small units, 
differential tariffs, energy efficiency management, and renewable energy feed-in tariffs.

The government established the ESGD system in August 2007 for promoting energy 
efficiency and emissions-reduction measures. Five provinces were designated as pilot 
locations for ESGD: Guandong, Guizhou, Hunan, Jiangzhou, and Sichuan. The main 
objective of ESGD is to ensure a reliable electric power supply while promoting energy 
savings and environmental protection by first dispatching new and renewable energy 
power plants and then promoting comprehensive utilization power plants that use 
waste heat and waste gas. The adoption of new and renewable energy plants would be 
in combination with power market mechanisms, which are designed to lower the rate 
of energy consumption and the amount of pollution emitted per kWh of electricity 
generated. The regulator stipulates ESDG information disclosure rules to ensure fairness 
and transparency of the ESGD system. 

In the 2 years since implementing ESGD in the five pilot provinces, the following 
advantages were observed: 

(i) ESGD changed the way the government bills its unit, equal to the amount of 
yearly utilization hours.

(ii) The ESGD system promotes transparency.

(iii) The ESGD system provides motivation to invest in more high-efficiency, larger 
units that optimize energy usage.

(iv) The ESGD system resulted in emissions reductions of 4,000 to 6,000 tons of 
carbon dioxide equivalent from 2007 levels in the pilot provinces.

The ESGD system also faced the following challenges:

(i) The total payment for purchasing the electricity unit initially increased. 

(ii) Rules about compensation were not established. 

(iii) A planned coal consumption rate-measuring system was not established. 

(iv) The ESGD system failed to adopt any market-oriented mechanisms.

15 “Dispatch” is used synonymously with “distribution.”
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The following points were identified as suggested improvements to the ESGD system: 

(i) Review the experience from the ESGD pilot to solve problems such as main 
compensation policies. 

(ii) Implement differential yearly and target contract trading. 

(iii) Develop the Chinese market to take into account the climate change factors 
(e.g., carbon dioxide emissions). 

The United States: Energy Efficiency and Decoupling

Frederick Weston, director of the [People’s Republic of ] China Program from the Regulatory 
Assistance Project, provided insight on some regulatory reforms in the United States that are 
associated with the paradigm shift needed to meet energy and environmental challenges over 
the next 5 to 10 years and throughout the next century. Focusing on regulation and the energy 
utility component, Mr. Weston illustrated why revenue decoupling is needed to incentivize 
energy utility providers to promote energy efficiency.

The presentation addressed two issues regarding energy efficiency and decoupling: 

(i) how regulated monopoly utilities make money, and

(ii) how regulations can be reformed so as to better align the utilities’ financial 
incentives with the public interest.

As a preliminary matter in discussing regulatory reform, it is important to note that 
regulation making is a form of incentive making. As such, regulators and policy makers 
must understand how regulations create incentives, what kinds of behavior they 
encourage, and what kinds of behavior they deter. 

Typically, utilities pass the actual costs of generating power directly to the consumer, 
either through the competitive wholesale market and/or the retail provision of 
competitive service. Consumers pay for what is produced on their behalf or through 
regulatory arrangements that are called “fuel adjustment causes.” In other words, when 
the cost of production changes, utilities pass those costs directly onto the customers. 
Production costs vary because when consumers consume more electricity, more fuel 
must be acquired to produce that electricity. 

While productions costs vary, the cost of transmission does not vary in the short term. 
As more power is put across the wires, there is very little in the way of additional costs 
for those wires. Likewise, if sales are reduced, there is very little in the way of avoided 
costs. It is the recovery of those costs—the fixed, short-run plant cost (i.e., the wires)—
that has a very powerful effect on how the utilities behave. 

Rate making is traditionally price-based. Regulators set a revenue requirement based 
on costs. This is then divided by sales. The rates remain constant even though the sales 
may vary. Once rates are set, the utility then charges for its services, which are typically 
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set on a per-unit basis (i.e., price per kWh). Thus, the amount of revenue that a utility 
collects depends on its sales: price x kWh sold = revenue. By this logic, the more electricity 
utilities sell, the more money they make, and vice versa.

For example, in the United States, if a medium-sized utility and its distribution service 
increases its volume of kWh sold by 1%, the utility would subsequently reap profits of 
more than 10%. These utilities therefore have no reason to promote energy efficiency. 
This is a primary reason why energy efficiency and customer-sided resources, such as 
distributed generation, are not typically encouraged by utilities. 

An alternative to price-based rate making is revenue-based rate making, also known 
as “revenue–sales decoupling,” which has been deployed in 28 states. Revenue–sales 
decoupling ensures that utilities recover predetermined amounts of revenue independent 
of their sales volumes. The general goal is to remove the disincentive for utilities to 
embrace energy efficiency or other measures that reduce consumer usage levels. Prices 
are still set on a per-unit basis, so that consumers who use more electricity pay more. 
However, revenue that a utility would make is constant, since rates are adjusted to 
respond to a change in sales. Therefore, utilities will make a fixed amount of revenue 
as approved by the regulator, regardless of whether customers consume less electricity. 

Utilities have coped well with revenue–sales decoupling and have been focusing more 
on servicing their customers as opposed to selling them more kWh. The variation in 
prices, from period to period, has been very small, and regulators and utilities have been 
successful in making sure that the revenues collected are as expected. 

Chile: Energy Efficiency and Revenue Decoupling

Daniela Martinez, an attorney and former general counsel at the Ministry of Energy, Chile, 
offered a firsthand perspective on recent efforts in Chile to incentivize and promote energy 
efficiency and to create an energy efficiency services market, including the implementation of 
revenue-decoupling mechanisms.

In 2010, Chile’s installed capacity was 13,000 MW, and the growth rate of electricity 
consumption averaged 6%. To maintain healthy economic growth, Chile would have to 
double its installed capacity by 2022. The government thus views energy security and 
energy efficiency as a national priority and plans to reduce demand of the electricity 
sector incrementally up to 20% by 2022. 

One proposal for promoting energy efficiency is the “revenue decoupling plus” 
mechanism, which has the following three objectives:

(i) eliminating incentives to utilities to promote energy consumption (the 
decoupling part),

(ii) giving incentives to utilities to promote energy efficiency (the “plus” part), and

(iii) promoting the creation of an energy efficiency services market.
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Chile’s electricity system underwent a huge liberalization reform during the 1980s  
based on three principles: private initiative, a competitive market, and a subsidiary role 
of the state. 

Under this system, Chile’s distribution segment created two types of customers: 
nonregulated customers that negotiate the electricity price, and regulated customers that 
have the electricity price set by the authority. Currently, the end-user tariff is composed 
of the price that the distributor pays to the generator, the transmission price, and 
the distribution-added value. The distribution-added value is set every 4 years by the 
authority to yield a price per kilowatt and kWh. Therefore, under this system, Chile’s 
utilities have more incentive to increase electricity consumption to grow revenue. 

With decoupling, revenue is set by taking the tariff that was set in the distribution-
added value process and multiplying it by the consumption of that utility. The resulting 
figure becomes the annual revenue that the utility is authorized to collect each year for 
the next 4 years—no more, no less—until the next distribution-added value process. 
Revenue varies during the 4-year period only if the number of customers of the utility 
changes. For example, if the utility has 100 customers and the next year it has 150, then 
the authorized revenue will increase accordingly. 

During each 4-year period, the ministry also sets energy efficiency goals by approving 
each utility’s energy savings program, which is a crucial part of the decoupling plus 
mechanism. Approval is based on cost-effectiveness and other requirements. Utilities 
have flexibility to choose which programs suit them the best, but must notify authorities 
of the estimated savings and costs involved in these programs, including the incentives 
that the utility would receive for 100% compliance with its program. 

A successful energy efficiency policy requires stable and secure resources on a long-
term basis. To create an energy efficiency services market, there must be an increasing 
and stable demand. Additionally, if utilities are expected to develop a program that 
will last for at least 4 years, they must have enough funds to implement that program 
during the first year. Ultimately, the consumers finance these programs through a tariff, 
which generates issues of (i) how to protect the money collected, as it belongs to the 
consumers; and (ii) how to finance a program for all 4 years if financing is contingent 
on collecting the tariff. 

To ensure successful implementation of energy savings programs, the Superintendent 
of Electricity and Fuels, an enforcement institution in Chile, ensures that the programs 
are executed exactly as they were authorized and evaluates the actual savings of the 
programs. Substantial compliance results in a monetary bonus, while noncompliance 
results in a penalty. For example, if a utility complies with 85% or more of their energy 
efficiency goals, calculated as an average of the capacity goal and the energy goal, the 
utility will get an amount of money, which is an incentive to comply with the program. 
If the utility complies with 84% or less, they are penalized. 

There are certain aspects of implementation that remain to be resolved. One issue is 
whether to implement this system under a pilot program for all distribution utilities. 
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Another issue is improving the government’s evaluation and supervision capacities, since 
this is an entirely new program.

Discussion: Part 2—Regulating Market Mechanisms  
for Energy Efficiency and Renewable Energy

Australia: Certificate Schemes for Energy Savings and Demand 
Management in Australia

Chris Dunstan, a research director at the Institute for Sustainable Futures, University of 
Technology, Sydney, Australia, discussed how Australia created a marketplace for energy 
efficiency by initiating a white certificate scheme. 

White certificates16 are not a complete solution, particularly in reference to the role 
of saving energy and smart electricity grids, but they can become part of a country’s 
comprehensive clean energy strategy. 

White certificates, known in Australia as energy savings certificates, consist of four 
elements: 

(i) a target that is set for the amount of energy savings needed to be achieved in 
terms of the total number of certificates to be submitted each year; 

(ii) the ability for those who wish to engage in energy savings activities to create 
certificates if they meet the specified requirements; 

(iii) an overall target that is applied to each liable party (e.g., in Australia, the liable 
party is the electricity retailer rather than the distribution networks or the 
generators); and 

(iv) reduction targets that are regulated and enforced by imposing a penalty if the 
liable parties do not submit the required number of certificates. 

There are three methods that can be applied for quantifying the energy saved in issuing 
the white certificates: 

(i) the baseline method, in which energy consumption is measured before and after 
undertaking the action, and the difference represents the number of certificates 
that can be created; 

(ii) the project impact assessment method, based on an engineering assessment, in 
which the baseline is hard to measure; and 

16 White certificates are documents certifying that a certain reduction of energy consumption has been attained and are 
part of programs to promote energy savings. 
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(iii) the deemed energy savings method, in which savings are estimated for 
specific technologies (e.g., replacing a shower head or lighting with more  
efficient models). 

Australia has initiated two white certificates schemes: the Energy Savings Scheme and 
the Victorian Energy Efficiency Target. 

The Energy Savings Scheme, initiated in 1997, was the world’s first carbon emission 
trading and white certificate scheme. Each certificate represents 1 ton of carbon dioxide 
abated. Starting in 2003, the government strengthened enforcement of the scheme and 
imposed financial penalties for noncompliance. Additionally, the government allowed 
certificates to be created through clean energy generation, demand-side abatement, and 
carbon sequestration. As a result, the Energy Savings Scheme became very successful. By 
2007, the government had issued 30 million certificates, representing 30 million tons
out of a total of 110 million tons abated. 

An example of how this scheme has affected the energy market is with compact 
fluorescent lamps (CFLs). The scheme created a demand for efficient light bulbs, 
including CFLs. As the price of CFLs declined, in part due to this scheme, eventually 
the price of certificates actually exceeded the price of the efficient lamps. Suddenly, 
new companies rushed into the marketplace, and millions of CFLs were given away. 
Consequently, the price of certificates crashed, businesses were shut down, and many 
people were out of work. Recipients were required to sign a certificate that indicated 
their intent to install CFLs, but this was considered an inadequate effort to close the gap 
between actual offsets and total white certificates traded. Although many viewed this as 
a failure, a market transformation did occur, and the experience contributed to Australia 
in 2007 becoming the first country in the world to ban incandescent light bulbs. 

In 2009, the Government of Australia separated the white certificate scheme from the 
emission trading scheme and established separate targets for each. White certificate targets 
must now match 4% of electricity sales by 2014. A separate penalty of A$24.50 per 
megawatt-hour will be applied for noncompliance. The energy savings of the scheme 
is estimated between A$300 million and A$1.3 billion, plus an additional A$50 per 
household in avoided capital cost and capacity cost. As of May 2010, 380,000 white 
certificates had been created with a market price of A$19 each. 

The other scheme used in Australia is the Victorian Energy Efficiency Target, which 
commenced in 2009. This scheme issues Victorian Energy Efficiency Certificates, which 
differ in that they focus only on the residential sector and on installed technologies, so 
there is no metered baseline approach. 

This scheme has a target of 2.7 million tons of carbon dioxide emission reduction per 
year—equivalent to 10% of residential electricity. This was achieved in about 6 months 
into 2009, illustrating a very rapid uptake. The penalty is A$40 per certificate, and the 
current certificate price is A$9.50. As with energy savings certificates, the government 
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issues the largest proportion of certificates in lighting, the next highest in water heating, 
and then in efficient showers.

European Experience with Energy Savings Certificates

Tom Kerr, a senior energy analyst at the International Energy Agency, examined the European 
experience in adopting a white certificate scheme. 

To date, white certificates have been applied in the European Union (EU) in France, 
Italy, and the United Kingdom. EU white certificates are issued by independent 
certifying bodies that confirm the claims of market actors for energy savings stemming 
from end-use energy efficiency measures. 

The EU white certificate scheme has the following criteria: 

(i) Generally, only hard measures, such as technology installation or information 
campaigns, are eligible, rather than customer-sided measures, such as 
photovoltaic technology.

(ii) The program excludes projects that have access to other government incentives, 
such as subsidies, feed-in tariffs, or other types of certificates. 

(iii) There is a minimum project size and projects cannot be bundled to meet  
that size. 

The EU white certificate scheme also has the following benefits when compared with 
schemes used in Australia and the United States:

(i) certainty of savings, which is created during the certification process; 

(ii) flexibility, which allows for cost-efficient investments and stimulates the market 
for third-party energy service companies; and

(iii) increased access to finance, either directly by selling in energy efficiency 
markets, or indirectly by providing certification or enhancing certainty. 

In the EU, white certificates are created by a regulatory agency at the national level. A 
grid operator determines the targets for specific sectors, called obliged agents. A third 
party that is not subject to these targets, such as an energy service company, can also 
participate. These are called nonobliged agents. The obliged agents can buy or sell to the 
market, produce their own certificates, or buy them to meet their targets. For obliged 
agents that do not meet their targets, there can be very clear penalties, such as in France, 
where the penalty is €0.02 per kWh. 

The obliged agents are generally the gas and electricity suppliers within the three 
national systems that have been operating (France, Italy, and the United Kingdom). In 
France, the penalties are predefined, while in Italy and the United Kingdom, they are 
determined on a more case-by-case basis. This has created a little bit of uncertainty as to 
whether the penalties are really driving the right action. 



50 Inaugural Asia-Pacific Dialogue on Clean Energy Governance, Policy, and Regulation

In terms of the markets and trading, liquidity has been considered to be very low despite 
there being a market in all three countries. Italy was considered to be the most vibrant 
market, evident in a review conducted in 2009 by the Institute for Sustainable Futures, 
which demonstrated increasing trades, from 225,000 listed in 2007 to already half of 
that amount through mid-2008. 

The EU white certificate system has increased energy efficiency financing. The system 
provides a market-based solution that saves public money because it creates a market 
for nonobliged agents like energy service companies. A cost–benefit analysis of the EU’s 
system proved to be positive—the savings was 6 to 10 times higher than the cost of 
administering the program. 

The EU system’s energy savings approach has also proven to be the best and most 
commonly used mechanism. Under this approach, a certain level of energy savings 
equipment can be installed and then deemed to already have a certain amount of energy 
savings without requiring further measurements. A government can then monitor 
savings by doing spot audits to verify whether the equipment is delivering the correct 
energy savings in accordance with common energy efficiency practices. 

Despite its many advantages, the EU’s white certificate market still faces several 
challenges. These challenges include:

(i) transaction costs that are still too high, partly because there is not a robust and 
defined market in terms of what constitutes certificates;

(ii) a lack of market operators and transparency within the institutional structure; 

(iii) market manipulation, such as in the case of Italy, where the large utility is the 
only market actor, putting it in control of the market price rather than allowing 
a free trade market to determine the price; 

(iv) a relatively low overall trading of white certificates and a need to put a more 
standardized monitoring and verification scheme into place;

(v) a need to design the right incentive structures and to adjust the behavior 
of consumers, because in the three countries to date, nearly all of the white 
certificate activity has been in the residential and commercial sectors, rather 
than across all sectors; and

(vi) a lack of credibility and liquidity. Solutions could include creating exchange 
platforms, broadening the geographic coverage or scope in terms of affected 
entities, and then developing a future market for trading. In addition to 
making sure certificates represent real savings, there would also be a need for 
a fail-safe to avoid double counting and to establish an adequate penalty. To 
date, one argument has been that the penalty has been insufficient to ensure 
that certificates represent real reductions. 
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India: Renewable Energy Certificates under the New Law

Balawant Joshi, director of the ABPS Infrastructure Advisory, India, provided insight on the 
conceptualization, design, and implementation of India’s National Action Plan on Climate 
Change, which provides for the implementation of RECs. 

According to 2005 data on India, around 500 million people lack access to electricity, 
more than 80% of the population earns income of less than $2 per day, and more than 
34% of the population earns income of less than $1 per day. To make an impact on 
poverty in India, more than an 8% growth rate in the energy sector will be required for 
the next 20–25 years to lift the bottom 40% of citizens out of poverty. Although energy 
generation expansion is imperative, the Government of India recognizes that this will 
impact climate change. 

In 2010, India’s renewable energy capacity was close to 10%. The country had 
156,000 MW of total installed capacity, nearly 16,000 MW of which was renewable 
energy capacity. In terms of wind, India was already the fifth-largest producer of wind 
energy in the world, behind the United States, the PRC, Germany, and Spain. India 
does not consider hydropower generation in its renewable energy calculations, despite 
its contribution of more than 25%. If India included hydropower, renewable capacity 
would be at 33% with 18% of energy generation coming through these sources. This 
number will need to increase if India is to address both energy shortage and climate 
change concerns. 

In response to these concerns, India issued the National Action Plan on Climate Change 
in June 2008. The plan outlined a strategy for increasing renewable energy development, 
which included renewable energy targets and the REC scheme. Its renewable energy 
targets for 2009–2010 are set at 5% of total energy, which would then incrementally 
increase by 1% every year until 2020 to achieve 15%. There is a separate target for 
solar energy—0.25%, or generating 20 GW by 2020. In light of these policies, it is 
estimated that by 2015, 250,000 gigawatt-hours of renewable energy will be sold into the  
Indian market. 

Complementing renewable energy targets are RECs, which have been implemented 
as of April 2010. In the implementing regulations for RECs, India’s central and state 
government bodies both have roles. The central government has authority for developing 
the policy and regulatory framework for renewable energy development and RECs, while 
state governments have authority to develop state-level targets and regulations within 
that policy and regulatory framework. Nineteen states have targets for the purchase of 
renewable energy by obligated entities. These renewable energy purchase targets have 
been modified in light of the REC mechanism and its implementation requirements at 
the state level. 
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The government has identified the following objectives for promoting the REC 
mechanism:

(i) increasing flexibility for participants, 

(ii) overcoming geographical constraints, 

(iii) the enforcement of penalty mechanism, and 

(iv) the creation of competition. 

India’s REC mechanism is designed to be simple: renewable energy can be purchased 
by the local distribution company at the average cost of power while the environmental 
attribute can be issued to the generator in the form of an REC. That certificate can then 
be traded on the power exchanges in the country for the generator to earn money. 

One important feature of the REC mechanism is that it provides a smooth transition 
between the feed-in tariff and REC mechanisms. The REC mechanism represents 
environmental attributes but does not include a certification of emissions reductions. 
Therefore, promotional schemes of the Ministry of New and Renewable Energy or state 
government bodies would exempt existing generators from the REC mechanism. 

Another important feature of the mechanism is its use of floor and market prices to 
reduce market price volatility due to speculative trading. Furthermore, the action 
plan envisions minimizing geographical constraints by creating a competitive national 
market for RECs, coordinating the development of location-specific reduction targets, 
and making sure that RECs can be mutually recognized and traded from one state  
to another. 

Questions and Answers for Session 4

Question 1

Kala Mulqueeny: Could the second panel speakers elaborate on the institutional 
structures, the regulatory agencies, the enforcement of the certificates (i.e., compliance 
incentives), and the challenges that regulators face when introducing white certificate 
markets in developing countries?

Answers to Question 1

Tom Kerr: Even in the United States—where they have mechanisms such as Energy 
Star, which documents an equivalence of the energy savings you should get from a 
particular appliance, replacement, or measure—it is just assumed the savings can be 
added up. But the question remains: is that good enough? Are people operating these 
appliances or these things the way that we would assume? Estimated savings is quite a 
different mechanism from actual measurement, which would require a lot more work 
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and be a big deterrent to doing these sorts of things. So the question becomes this: 
which is more cost-effective—to come up with an accurate figure that can discount the 
unrealized savings from the estimated savings, or is there something that can be done to 
improve and/or verify actual reductions?

Chris Dunstan: I used the CFL example precisely to highlight the fact that the estimates 
are not going to be 100% accurate with any white certificate scheme. Inevitably, you will 
be creating some certificates to savings that do not materialize. 

The scheme in New South Wales has since been amended to require actual  
hands-on installation of those lamps, but the message is twofold. Don’t expect again to 
get it absolutely right; don’t expect that you are going to exclude, overcount, or double-
count; but secondly, learn from your mistakes and improve. I think that is a really 
important lesson to take forward, because there is more to be lost by not encouraging 
energy efficiency because we are afraid we will get it wrong than by overestimating it.

Balawant Joshi: I think I will divide your question into two issues. One is the institutional 
mechanism, and the second is the enforcement issue. 

Enforcement is a key issue. With RECs, the regulation is being strengthened and better 
coordinated at the state level. Also, the REC trading mechanism has certain penalty 
mechanisms in terms of the REC prices. However, energy savings certificates are 
adopting a different route. The act itself is being amended to include strong penalties, so 
it is not default of the regulation but a default of the statute. These are the two different 
ways of handling the enforcement issue.

So yes, institutional challenges do exist, but India is already considering solutions and 
taking action. As far as the regulators are concerned, they are open to increasing the 
capacity. The issue is actually with the other mechanism actors, such as state-level 
implementing agencies or state-level energy accounting agencies, which are actually key 
to monitoring and compliance of these mechanisms. Both the Ministry of New and 
Renewable Energy and the Bureau of Environment are launching a massive program for 
capacity building of these institutions, in terms of both people and software training, 
which will be provided over the next 2 years. 

Question 2

Wayne Shirley: The PRC’s energy savings generation dispatch, ESGD, implicitly assigns 
an infinite price for carbon emissions; such a system does not incentivize efficient 
production of carbon reduction. What does the PRC propose to do to incentivize 
efficiency in carbon savings? 

Answer to Question 2

Sun Yaowei: The Government of the PRC has taken many measures to reduce carbon 
dioxide emissions, and ESGD is only one of them. 
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The government plans to forecast the annual load according to the economic development 
and dispatch of energy generated by renewable and fossil fuel power plants. It is the first 
priority to dispatch wind, hydro, solar, and other such renewable energy power plants. 
The second priority is to dispatch nuclear power plants, followed by comprehensive 
utilization power plants, combined heat and power plants, and then coal and petroleum 
power plants. 

Meanwhile, we have also taken some measures in the demand side. We have implemented 
the differential retail tariff for the energy-intensive or -inefficient industrial customers. 
The government will encourage the replacement of energy-intensive factories with ones 
that are higher in efficiency and lower in emissions. The Government of the PRC has also 
put much effort into renewable investment. Wind power and solar power investments 
have doubled every year. But we still have a lot of work to do in establishing regulation 
and legislation to promote emission reductions. 

Question 3

Anoop Singh, Indian Institute of Technology, Kanpur from India: This question has to 
do with revenue decoupling. As consumers save and the burden shifts to other customers 
who didn’t save, what is the impact on them?

Answer to Question 3

Wayne Shirley: This will be the case under any regulatory regime and is not something 
you need to deal with as a matter of price setting and other policies if you think you 
need to deal with it. That shouldn’t be, in my view, justification for not investing in 
energy efficiency. Everyone should still be better off as a consequence of saving. 

Question 4

Anoop Singh: This question concerns white certificates as well as RECs. Is there any 
mechanism through which either the government or some other institution offers some 
kind of insurance, whereby if the prices go below a certain threshold limit, they will 
ensure revenue sustainability? 

Answers to Question 4

Chris Dunstan: If the question is, “should there be some level of assurance or insurance 
against the price crashing in the context of white certificates?” I don’t believe so. 

We had a rather unpleasant experience in the case of the New South Wales scheme, 
which in my view had more to do with the way this scheme was regulated than the way 
the market responded. The market responded in a rational way, but it led to concerns 
that once you have burnt the market, the market will never have confidence in such a 
scheme again. 
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However, when the Victorian scheme was set up, within 6 months they were able to 
generate a huge number of certificates through essentially the same sorts of companies—
and in some cases exactly the same companies—that had crashed before. So I don’t think 
you need to have insurance because it plays against the whole principal of the market 
to do that, so it is not necessary. Regulators or the government should be strongly 
discouraged from intervening in the market.

Dian Grueneich: California has probably done the most detailed studies on these 
CFL-type programs, and the results were quite shocking: about 35% of the CFLs that 
ratepayers pay for were not installed, or were not installed with the type of savings that 
had been projected. 

So yes, there is going to be some deviation from the assumptions. I would say that if 
you really want to forge energy efficiency ahead, you can’t have too many of those types 
of programs, going forward. This is why it is really important to come together on the 
measurement and verification scheme, initiating a serious effort on what are going to be 
international protocols.

Anoop Singh: India has put forth a very good mechanism, but I still wonder if perhaps 
the opportunity for a much better competition may be lost by keeping the certificate 
scheme as a common scheme. Currently, we have bifurcated into solar and nonsolar 
mechanisms, and by giving incentives to compartmentalize these two into separate 
markets, the competition is lost, which may be difficult to reverse in the future.

Question 5

Dian Grueneich: What we see in California, and certainly in the leading states doing 
energy efficiency, is rapid mobilization toward a very different paradigm on energy 
efficiency, partly because we are increasingly coming to the realization that there are no 
magic bullets on energy efficiency. 

Historically, the majority of the programs had been CFL-type programs. You have a 
particular measure, what we call a widget, and we take out the existing widget that is 
not that efficient and put in a new widget that is more efficient. But to move toward 
achieving the deep, deep energy efficiency savings, it requires going into buildings and 
basically changing out entire systems, doing continuous monitoring over time to ensure 
that the savings happen, and then going back to adjust as needed. 

We are now devising programs that are looking at multiple funding sources in the United 
States—we have federal stimulus money, tax credits, some local government money, and 
increasingly we are finding private companies that think that they can make a profit 
doing this, and we support this. 

In other words, there are multiple players coming in. As a government, we are running 
these large-scale education programs to (i) encourage behavioral change to increase 
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uptake, and (ii) to prepare a whole new level of certification or quality control to handle 
that kind of uptake. 

All of that says there is a world of energy efficiency that is very complex with multiple 
funding sources, multiple players, and the issue of attribution is entirely different in the 
next decade from what it has been for the past 2 decades, where you basically said there 
was a single player—usually the utility—and it was the only one in the market. 

I am not at all convinced that white certificates are a part of the scenario needed to move 
into this future, nor will they accomplish the objectives in terms of tracing and realizing 
real energy savings, at least not within manageable budgets. 

Answer to Question 5

Chris Dunstan: The certificate scheme in New South Wales was established in concert 
with an emissions trading scheme, so there was a price on carbon in New South Wales, 
but in doing so, the emission trading scheme was structured to apply a price at the 
margin so that the forward price of carbon (about $20 per ton) did not flow through 
the retail price of electricity. 

So what that means is, because the emissions trading scheme is working at the margin, 
the price of carbon does not flow all the way through, so it does not provide the full 
signal to do energy efficiency. The concern was that because we know energy efficiency 
is the cheapest measure to effectively reduce carbon emissions, we wanted to set up a 
structure that would minimize the impact of an emissions trading scheme. 

Once we move into a situation where there is a full carbon price, then the rationale 
for having a white certificate scheme to fill that gap, if that breaks, is not the complete 
solution. But if you try and put a price of carbon in the market in a way that is politically 
acceptable, this is one mechanism where you cannot just make it open to energy 
efficiency, but also make it more appealing to consumers who are able to engage in 
energy efficiency mechanisms.

Question 6

Mari Ward, Global Climate Change Consultancy: I can absolutely understand why 
if you have publicly regulated entities that are working against a policy like energy 
efficiency, then something should be done about that, but the notion that utilities 
themselves are the central players is something I question. 

My sense of energy efficiency is that solutions come from the bottom up, and the more 
that you can engage communities, the better, in terms of systems. Energy efficiency, in 
my experience, is about how and what to aggregate. The International Energy Agency 
is saying we need somewhere between $2 and $3 trillion worth of investment in energy 
efficiency in the next 9 years. So the focus really needs to be how you can engage that 
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level of debt and equity capital into energy efficiency, and I just don’t see the regulated 
route as necessarily being the correct way. 

There needs to be a balance between public regulatory ways and other means to do 
it. The experience that we saw from Europe in terms of some of their market-based 
schemes is not particularly encouraging, as you want to develop solutions for developing 
countries as well, and there was no mention of some of the ideas around the role of 
voluntary carbon markets, carbon footprinting, and supply chains. There is a whole 
series of other drivers that are more consumer-based that also could be involved here. I 
am interested to hear about what you think is the best approach, in the broader picture, 
to engage those trillions of dollars of finances. 

Answers to Question 6

Dian Grueneich: I agree that utilities aren’t the only means for delivering energy 
efficiency, but are they the central one? Perhaps not, and at least in two jurisdictions 
in the United States, the utilities are not part of the delivery mechanism—instead,  
third-party administrators deliver the programs. 

The point I wanted to respond to has to do with aggregating energy efficiency programs 
across multiple fuel sources. I absolutely agree, we are doing ourselves no favors when 
we go after electrical savings only and ignore other energy savings in the same premises. 
Combining those programmatic efforts must be done.

Going back to the utility question, in so far as we can regard energy efficiency as part 
of a portfolio of resources available to the utility, I think it is still right to have utility 
involvement, and certainly in terms of planning and perhaps the acquisition of energy 
efficiency programs. However, we still need to consider new ways to deliver those programs.

Chris Dunstan: I agree in the sense that utilities are in many ways not suited to deliver 
energy efficiency, and should not be the only way of delivering energy efficiency. However, 
utilities are the mechanism by which our society makes most of its investment in the 
energy sector as a whole and the measures that we have been talking about today are not 
so much about making the utilities the vehicle by which we drive energy efficiency, but 
to remove those impediments that are stopping them from making that choice. 

Question 7

Smita Nakhooda, senior associate from the World Resources Institute: My question 
relates to the experimentation with decoupling that we have establish create a framework 
that does potentially create incentives for energy efficiency. In the context of developing 
countries, the pressures can be particularly different, given the links between raising 
revenues for public services and from the electricity sector, and the way in which the 
sector is regulated. What are some of the barriers to introducing a regulatory framework 
that does decouple revenues from sales? 
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Answers to Question 7

Frederick Weston: If you are going to use the regulatory approach to deal with energy 
efficiency, issues such as least-cost actions and the structure of the regulatory authority, 
in terms of its role, its obligations, its legal basis, and how much power it actually has—
these things all matter. Certainly it goes to the question of what the regulatory authority 
fundamentally is and the political willingness of a jurisdiction to go down that route and 
to create the authority and the mechanisms for doing so. 

Daniela Martinez: Even if you have momentum, especially in developing countries, 
where the budget is what it is and the priorities are what they are, it does not mean that 
the right actions will be taken. You have to convince the stakeholders and the utilities 
to completely change their business model. As a developing country, the assistance of 
people from the Regulatory Assistance Project or any other organization brings a lot 
of solid arguments and experience to the table. I think that if you know how to seize 
the moments, then you can make advances and surpass the barriers. With that kind of 
momentum, things seem to develop more easily and go a lot faster, especially when you 
have a lot of international experiences from which to draw.
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Session 5: Regulation  
to Promote Investment  
in Renewable Energy 

Speakers

Session Chair: Priyantha Wijayatunga, energy specialist, ADB (former director-general, 
Public Utilities Commission, Sri Lanka) 

Panelists:

•	 Mario Marasigan, assistant secretary of energy, Department of Energy, 
Philippines

•	 Francisco Saturnino Juan, executive director, ERC

•	 Vince Perez, president and chief executive officer, Alternergy; vice-chair, 
Renewable Energy Board; and chair, WWF—Philippines (former Philippines 
secretary of energy) 

•	 Li Junfeng, deputy director-general, Energy Research Institute, National 
Development and Reform Commission; secretary general, China Renewable 
Energy Industry Association

•	 Dr. P. K. Mishra, chair, Gujarat ERC, India

•	 Shantanu Dixit, founding member, Prayas Institute

•	 Alex Sundakov, executive director, Castalia

Key Questions for Plenary Session

•	 How can we promote renewable energy to increase energy security, reduce 
greenhouse gas emissions, and increase energy access? 

•	 What are the key regulatory barriers and issues that need to be addressed to 
facilitate significant increases in investments in renewable energy? 



60 Inaugural Asia-Pacific Dialogue on Clean Energy Governance, Policy, and Regulation

Discussion: Part 1—Renewable Energy: Feed-in Tariffs  
and Net Metering in the Philippines

Policy Maker Perspective

Mario Marasigan is assistant secretary of energy, Department of Energy, Philippines. He 
provided an overview of the major policies for promoting renewable energy development in 
his country.

The energy agenda for the Philippines focuses on energy efficiency, conservation, and 
the use of alternative fuels. A major component of the agenda is power sector reform, 
which involves deregulation and efforts to provide the private sector with incentives and 
opportunities for renewable energy development. There are two main laws to this end, 
which are the Biofuels Act and the Renewable Energy Act.

Since 2006, the Biofuels Act has mandated that oil companies use biofuels in the 
Philippines, which effectively ensures that consumers also use biofuels. Policy makers 
are looking to expand upon the Biofuels Act to include a policy for biodiesel and 
bioethanol, starting in February 2011. 

The Renewable Energy Act was signed into law on 16 December 2009. This act set an 
ambitious target for doubling the country’s renewable energy capacity within 20 years. 
The framework for the act allows for private sector involvement in determining the 
different factors and parameters that would pave the way for them to develop the 
renewable energy industry in the Philippines. 

Various fiscal and nonfiscal incentives under these two laws have led to more than 200 
renewable energy project proposals to date. These include small and large capacity 
projects; the emergence of new technologies, such as wind power; the increased use of 
agricultural biomass, such as in the case of sugar mills now exporting power to the grid; 
and the use of nontraditional resources, such as ocean energy. 

Part of the Renewable Energy Act’s success lies in the fact that it established the Renewable 
Energy Management Bureau to implement its provisions. Meanwhile, the Department 
of Energy spearheaded the National Renewable Energy Board, which is composed of a 
mix of government and private sector representatives, and which spearheads mechanisms 
attracting private sector investment.

Fiscal incentives for stimulating the commercialization of renewable energy include:

(i) a decreased government royalty on the gross income of a renewable energy 
project, from a previous level of 60% down to 1%; 

(ii) duty-free importation of renewable energy machinery, equipment, and 
materials; and

(iii) an income tax holiday, the most significant of which is the reduction of the 
corporate income tax rate from 32% to 10%. 
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Nonfiscal mechanisms include renewable energy portfolio standards and feed-in tariffs. 
Renewable energy portfolio standards aim to expand the market for renewable energy 
generation by establishing mandatory targets, while feed-in tariffs provide a fixed, 
favorable price for that generation. 

The green energy option is another important nonfiscal incentive. This allows 
consumers to choose the source of energy that they purchase and where that energy 
will come from. Consumers also have the option to generate their own energy from  
renewable sources.

To encourage the agricultural sector’s participation in renewable energy, the government 
has developed additional incentives for farmers, but believes that the incentives 
cannot be implemented until all relevant conditions are in place. As such, several 
government agencies are currently coordinating to see what can be done to facilitate the  
regulatory process.

The Department of Trade and Industry and the Department of Finance have agreements 
in place for facilitating access to fiscal incentives for renewable energy developers. The 
Department of Environment and Natural Resources, the Natural Water Resources Board, 
and the National Commission on Indigenous People are also working to streamline 
relevant licensing processes. Resource inventory and capacity-building efforts are also 
under way, not only for the Department of Energy, but also for local government units 
and renewable energy developers themselves. 

One challenge is the shortage of expertise within the country, particularly for wind, 
solar, and biomass technologies. However, the Philippines plans to continue forming 
international partnerships with technical and business experts to overcome this shortage. 

Regulator Perspective

Francisco Saturnino Juan, executive director of the ERC, Philippines, discussed several 
features of the Philippines’ feed-in tariff rules, which the ERC expects to finalize in the  
near future.

The Philippines’ 2008 Renewable Energy Act mandates that the ERC establish a feed-
in tariff system. As of 2010, the ERC had developed draft rules, which laid down the 
design of the feed-in tariff system based on a survey of the best practices and experience 
from other countries, while also carefully considering existing local conditions. 

There are four major features of the draft rules: 

(i) The feed-in tariff system would apply only to emerging renewable energy 
resources, like wind, solar, run-of-the-river hydro, biomass, and ocean energy. 
Feed-in tariffs would not apply to geothermal and large hydro. 

(ii) The ERC would mandate the National Grid Corporation of the Philippines 
(NGCP) and distribution utilities to connect and distribute energy generated 
and delivered by renewable energy generators. 
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(iii) Utilities must give priority to renewable energy generators in purchasing their 
energy and in providing them with connection and transmission services. 

(iv) Utilities would no longer need to enter into power purchase agreements with 
renewable energy developers. 

The feed-in tariff system would work by requiring utilities to purchase renewable energy 
and then to distribute it among all their customers. In turn, customers would be obligated 
to pay a uniform peso-per-kWh charge as the feed-in tariff allowance, also called the 
feed-all. This feed-all would be collected either by: (i) the utilities and remitted to the 
NGCP; or (ii) by the NGCP itself, in the case of end-users who are directly connected 
to the transmission system. The NGCP acts as the administrator of the proceeds of the 
feed-in-tariff allowance. Payment to renewable energy developers would depend on the 
quantity of energy delivered. 

The National Renewable Energy Board, under the direction of the ERC, would calculate 
tariff rates based upon average conditions of the resource chosen, the amount of invested 
capital that went into the plant, and the costs in connecting it to the transmission and 
distribution network. For the initial tariff rates, there would not be enough data to 
make use of more complex methodologies at that point. Therefore, the board would be 
allowed to base its calculations on a reference cost study for each technology, and cost 
studies would be based on real or hypothetical renewable energy projects depending on 
the available information. 

The level of the tariffs would be linked to installation targets established by the 
Department of Energy. Feed-in tariffs would also be technology-specific and further 
differentiated by the size of the plant and whether it would operate during peak or  
off-peak hours. 

The feed-in tariffs would also have a duration of 15 years from the start of commercial 
operation. This duration, however, would still be subject to review by the ERC, which 
may consider adopting a longer duration for certain technologies. The feed-in tariffs 
would also be subject to adjustment to account for inflation. 

Feed-in tariffs would be subjected to adjustment (i.e., reduction over time), to be 
determined by the ERC. The object is to encourage the developers to invest at the 
initial stage of development of renewable energy. This also avoids the risk of substantial 
windfall profits, especially in technologies where significant cost reductions are expected 
as these technologies mature. 

The ERC would also have authority to adjust rates in cases where the installation targets 
have been achieved, when they have not been achieved within a specified period, or if 
more accurate cost data become available. However, the adjusted tariffs shall apply only 
to new renewable energy developers. 
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Private Sector and Civil Society Perspective

Vince Perez, president and chief executive officer of Alternergy, vice-chair of the National 
Renewable Energy Board, and chair of the WWF—Philippines (and former Philippines 
secretary of energy), provided a private sector and civil society perspective on renewable energy 
development, while emphasizing the key role of the feed-in tariff for encouraging investment 
in the renewable energy sector.

Feed-in tariffs are one of the most widely used mechanisms to promote renewable 
energy, and they are more effective at attracting private investment than renewable 
portfolio standards, net metering, and green energy options. In designing a tariff, the 
Government of the Philippines recognizes that the tariff must be sufficient enough 
to allow for debt service coverage and to provide a return to the investor. The tariff 
determines the revenue, which allows for debt capacity, which then affects the return on 
equity, and leads to an investment decision. 

Typically, for the developer of a renewable energy project, the following investment risk 
factors must be mitigated:

(i) Resource risks. Are the resources sufficient to supply a reliable stream of power 
and meet consumers’ needs? 

(ii) Technical and interconnection risks. Are the lines accessible, robust, and available 
to transmit the power produced to the grid? 

(iii) Demand risk. Who are the consumers creating the demand, and how much will 
they need?

(iv) Buyer risk. Who will pay the developer for the electricity? Is the utility 
creditworthy; is it bankable?

(v) Offtaker risk. Is the tariff reasonable enough to allow a reasonable rate of return?

Feed-in tariffs mitigate many of these risks. For instance, the Philippines anticipates 
mitigating resource and interconnection risks by implementing a provision that 
mandates utilities to purchase electricity from emerging renewable energy resources 
first. This includes wind, solar, biomass, ocean energy, and run-of-the-river hydro, but 
not geothermal or large hydro. Additionally, with respect to the technical risks, the 
current draft of the feed-in rules would allow a plant to connect not just to the NGCP, 
but also to the distribution lines of the various distribution utilities or even electric 
hubs. Furthermore, offtaker risks would be mitigated through a feed-in tariff allowance, 
to be funded by the end-users. 

In devising an appropriate tariff, the ERC has taken the following issues into account:

(i) how much socioeconomic issues and priorities play into determining the  
feed-in tariff,
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(ii) what is the best way to promote smaller and medium-sized enterprises and  
off-grid applications, and

(iii) whether there should be a capacity limit for biomass power plants.

In terms of promoting small and medium-sized enterprises, the National Renewable 
Energy Board has proposed applying higher feed-in tariff rates for small power plants 
of 1 MW or less to facilitate rural electrification, as it would allow smaller companies 
to participate in the renewable energy sector. A higher feed-in tariff would also benefit 
developers of plants in off-grid areas, which occur throughout more than 200 islands in 
the Philippines. 

Biomass is a complex issue, partly because there are so many types of feedstock. However, 
a feed-in tariff plan would place a capacity limit on biomass plants to encourage the 
development of smaller, more localized plants. 

Discussion: Part 2—International Perspectives

The People’s Republic of China: Policy Perspective

Li Junfeng is deputy director-general at the Energy Research Institute, National Development 
and Reform Commission, and secretary general of the China Renewable Energy Industry 
Association, PRC. He offered a concise perspective on the PRC’s renewable energy policy and 
development targets. 

The China Renewable Energy Industry Association is a membership organization dedicated 
to promoting renewable energy development and technology commercialization. 

Nearly 70% of the PRC’s energy comes from coal, while the global average ranges from 
22% to 26%. The PRC recognizes the need for climate change mitigation and has 
initiated several renewable energy and energy efficiency programs to reduce greenhouse 
gas emissions. For instance, in 2010, the PRC developed a special feed-in tariff for wind. 
In Xiangdong, the tariff provided an additional $0.09 per kWh for wind energy. 

In developing clean energy policies, the PRC has been actively engaging other countries 
around the world in the exchange of information and experience. For instance, in 
designing its feed-in tariff plan, the PRC consulted countries in the EU, especially 
Germany. However, in deciding how to set overall and technology-specific targets, it 
has become apparent through a recent Dialogue held among the PRC, EU, and the 
United States that all countries have difficulties with this issue. 

In the PRC, a major issue is whether to raise renewable energy targets for 2020. 
Renewable energy has developed more quickly than expected, and it is conceivable that 
solar targets could increase from a goal of 1,800 MW in 2020 to 30,000–50,000 MW 
(a remarkably huge increase). In 2009, the PRC had already achieved 4,500 MW of 
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solar photovoltaic production capacity just from installed thermal solar collectors alone. 
Moreover, there are additional projects capable of producing 200 MW waiting for 
approval. Targets for specific technologies like wind and hydro are still unofficial (at 
350,000 MW and 150,000–200,000 MW, respectively), even though installed capacity 
has exponentially increased over the past few years. For instance, wind increased from 
zero to 26,000 MW of installed capacity from 2005 to 2009. These vast increases in 
renewable energy production imply that current targets for solar are arguably too low, 
and goals for other specific technologies like hydro and wind should be made official. 
Having unofficial targets does not coincide with the PRC’s national policy of displacing 
15% of fossil fuels with renewable energy by 2020. 

In thinking about setting targets, however, countries must consider that renewable 
energy is a global endeavor. A common market, technical corporations, and resolving 
commercialization and cooperation issues are necessary. The Americas, Asia, and Europe 
should work together to lower the cost of products on the market as well as to develop 
more applications worldwide. 

India: Regulator Perspective

P. K. Mishra, chair of the Gujarat Electricity Regulatory Commission, India, presented on 
an effective process for developing feed-in tariffs by using a process undertaken by the Gujarat 
state government as a model. 

The Indian state, Gujarat, could provide useful insights on some lessons to be learned 
in renewable energy development and feed-in tariffs. Gujarat is one of the largest states 
in India and has an area of about 200,000 square kilometers, with a population of over 
58 million. The state’s per capita GDP is higher than the national average. The power 
sector in Gujarat is primarily based on coal and lignite, but there are thermal and hydro 
resources. The state has an estimated green energy potential of 1,780 MW, including a 
high potential for solar energy, which has yet to be exploited. 

In Gujarat, regulators have taken a number of polices, legislations, and provisions into 
account in deciding upon feed-in tariff rates. 

In the case of wind energy, there were four distinct phases of development beginning 
in the 1990s, and in evaluating those four phases, it has become apparent that installed 
capacity increased as the tariff increased. From the data seen on wind power investments, 
it can be inferred that spikes in development can be attributed to the implementation of 
what investors believed were appropriate and fair tariff and regulatory measures. 

Thus, when the government issued feed-in tariffs for solar power in 2009, the government 
decided to use an extremely comprehensive process to more fully understand what 
appropriate solar energy tariffs would be. For instance, the government circulated a 
discussion paper for comments from various stakeholders and held a public hearing after 
receiving those comments. 
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One of the main issues at the hearing was how to balance providing enough incentive 
for investment while still protecting consumer interests. Utilities typically express a need 
for tariffs to be very, very low to protect consumer interests, while investors express a 
need for tariffs to be much higher so that they can recoup their investment. These issues 
must be reconciled.

When the government held the public hearing, investors tried to show that solar power 
was extremely costly and the investment cost was too high. The power purchase cost for 
conventional power was roughly Rs3 ($0.06),17 but the cost of solar was five or six times 
that amount. On the other hand, utilities tried to show that solar feed-in tariffs would 
affect their annual revenue requirements. Often, consultants argue that the effect would 
be very minimal, but renewable revenue requirements can be substantial. Moreover, in 
a developing country, there are certain gaps in revenue that cannot solely be offset by a 
tariff. If the tariff is very high, investors will come, but if the tariff is too high, it may 
not be sustainable. 

After considering all these factors, the state government issued a tariff order for solar that 
was much lower than those of the national agencies. Many feared that the tariff would 
not be enough to attract investors. However, about 420 MW worth of power purchase 
agreements in Gujarat have been signed since the government issued the tariff in 2009. 

India: Civil Society Perspective—Renewable Energy in Five Indian States

Shantanu Dixit, a founding member of the Prayas Institute in Pune, India, discussed some 
of the challenges that regulators and other stakeholders must meet to increase investment 
in renewable energy. Mr. Dixit first provided a broad overview of the legal and policy 
frameworks in India based upon a study that the Prayas Institute conducted on five Indian 
states: Andhra Pradesh, Gujarat, Maharashtra, Orissa, and Tamil Nadu.

India has very direct provisions that mandate state regulators to promote renewable energy, 
cogeneration, and other clean energy options. These very clear and very strong mandates 
have resulted in the implementation of many regulatory initiatives to promote clean energy. 

Policy development in India occurred in two phases. In the first phase (2002–2006), 
state governments emphasized establishing feed-in tariffs that provided a preferential 
tariff for certain renewable energy technologies, which were $0.02-$0.03 per kWh 
higher than for the average cost of purchasing conventional power. Renewable energy 
developers also received a higher rate of return (about 14%) and received 16% to 20% 
return on equity. Power purchase agreements were long term, to provide investors with 
certainty about revenue and connectivity to the grid.

In the second phase (2006–2010), state governments specified renewable portfolio 
standards and effectively mandated that a certain percentage of the energy must come 
from renewable resources. Different states have specified targets for renewable energy, 

17 The exchange rate was Rs46.5 per $1 in June 2010.
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ranging from 5% to 14% of energy supply. The central government also played a very 
effective role in promoting renewable energy by issuing a national law establishing terms 
and conditions for handling renewable energy development and tariff determination, and 
implemented an REC scheme to promote state programs for enhancing energy efficiency. 

As a result, the five India states studied by the Prayas Institute all set renewable energy 
targets varying between 5% to 14% by 2011. Maharashtra, which set a target of 6% 
renewable energy of total energy supply by 2011, has already reached about 4% renewable 
energy. Tamil Nadu, which has very high wind resources and a renewable energy target 
of 14% by 2011, has achieved about 12% power generation from renewable resources. 

The situation with energy efficiency, however, is quite different. State governments have 
made very limited and sporadic efforts to promote energy efficiency, despite it being a 
negative cost or low-cost option and renewable energy being a high-cost option. For 
instance, in Maharashtra, the incremental impact from renewable energy tariffs is about 
$200 million per year. Studies indicate that utilities and large consumers pressure local 
governments to not implement energy efficiency measures.

In addressing these challenges, civil society can play a very significant role. Fortunately, 
the Indian legal and policy structure allows civil society ample opportunity to participate 
in the regulatory process through filing petitions, participating in public hearings, and 
through administrative laws that make the decision-making process transparent (e.g., 
public notice of rule-making). Based on an analysis of various interventions made by 
civil society in clean energy proceedings and interviews of various civil society groups 
and regulators, the Prayas Institute has identified five ways that civil society can increase 
their effectiveness in participating in government process: 

(i) Awareness. Most civil society organizations and NGOs do not understand the 
role of regulatory commissions or how to make them more accountable.

(ii) Analytical capacity and resources. Even when they are aware of the regulatory 
process, people do not have the analytical and technical resources to understand 
complex issues about tariff making or performance of different technologies. 

(iii) Transparency. There is a lack of transparency and technical understanding 
underlying the generation cost of the renewable energy technology, which can 
vary up to 30% depending on the quotation. This causes great concern among 
civil society and makes it difficult to judge whether a tariff is reasonable. 

(iv) Performance monitoring. There is a question of how to make sure that projects 
have the capacity to deliver the power that they have promised. For example, 
there have been cases, such as biomass-based projects, where incentives were 
awarded without doing an in-depth study of the carrying capacity of different 
regions. Once these projects were initiated, some of them started using coal or 
wood instead of biomass to meet demand. 

(v) Social and environmental impacts. There is still concern that the needs and 
concerns of the community at a local level are not being addressed, nor is the 
regulatory process in place being used effectively to address their issues.
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Pacific Islands: Regulation for Renewables in the Pacific

Alex Sundakov, executive director of Castalia, provided economic and regulatory perspectives 
on developing renewables in the Pacific islands from two case studies: Tonga and Vanuatu. 
The situation in the Pacific islands reflects the same issues faced in Indonesia, the Philippines, 
and other island nations.

Renewable energy has huge potential in the Pacific; however, that potential is not 
being utilized due to a lack of investment incentives and societal interest. The Pacific 
comprises a subset of countries where, in many instances, renewable energy is financially 
and economically viable, and will soon be cheaper than the existing generation options. 
Many islands in the Pacific are forced to rely on power generation using conventional 
sources that must be shipped long distances. Moreover, apart from Fiji, which has 
significant availability of conventional hydro generation, most islands continue to rely 
on very expensive diesel. The generation cost of diesel is about $0.25 per kWh, which 
is fairly comparable to wind and solar generation costs. Thus, the reason for islands 
not taking full advantage of renewable energy is likely due to regulatory problems as 
opposed to being due to the higher cost of deploying renewable energy projects. 

One major problem with regulations is that they do not provide clear guidelines for 
how regulators should balance interests between the consumers and generators, or how 
to prioritize different objectives. Given the very high cost of electricity on the islands, 
regulators feel very strong pressure to pass any savings immediately to the consumers. As 
soon as the use of diesel is reduced, the cost savings would go directly to the consumers, 
rather than to the renewable energy investors and developers. This effectively eliminates 
financial incentives for renewable energy development. 

Culturally, renewable energy is looked down upon as the “plaything of the rich.” In 
other words, there is an expectation that developed countries fund these projects, and 
therefore renewable energy is not well integrated into utility management. Additionally, 
there is a lack of skills that are required to develop renewable projects, which means 
that vertically integrated, financially stretched small systems find it difficult to manage 
purchases of renewable electricity and services from third-party suppliers. 

In the case of Tonga, it recently initiated a new regulatory system that ensured the 
utility would be able to fully recover the cost of diesel through automatic fuel price 
adjustments. However, with this system, utilities became indifferent to rising fuel costs 
and had no indication of whether investing in renewable generation would be more 
viable. Moreover, fuel adjustments deter investment in renewable energy, since the high 
fixed costs of new investment in renewable energy cannot be recovered, while additional 
diesel fuel costs can. 

In the case of Vanuatu, its power utility received €4.3 million from the European 
Investment Bank to construct a 3 MW wind farm. However, the regulator decided 
to pass all of the cost savings from this project through to consumers. Thus, although 
Vanuatu was able to procure investment for a renewable energy project, the incentives 
for utility investment are not strong since the consumers (and not investors) received 
the benefit of cost savings. 
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The situation in the Pacific islands show four things:

(i) There has to be a real financial incentive for utilities to move to renewable energy.

(ii) With appropriate financial incentives, renewable energy would be integrated 
into utility planning, rather than be treated as “bolt-on” projects.

(iii) Tariffs set below cost-recovery levels work against renewable investment.

(iv) Donors should consider moving away from funding individual projects to 
providing output-based subsidies to utilities, in the context of an agreed-upon 
generation plan. 

Questions and Answers for Session 5, Part 1

Question 1 

Peter du Pont, USAID contractor, ECO-Asia Clean Development and Climate 
Program: What have been the biggest challenges in the Philippines in terms of translating 
the Renewable Energy Act into implementing rules and regulations, and including the 
feed-in tariff?

Answers to Question 1

Mario Margisan: Our biggest challenges are (i) how to harmonize all the regulatory 
frameworks that already exist, and (ii) how to entice the private sector to join us in 
formulating the different regulatory mechanisms. We want to engage the private sector 
because, ultimately, the private sector is our primary target. Without their input, the 
rules may not truly fit their needs. 

Francisco Saturnino Juan: The biggest challenges have been in adapting the different 
policy mechanisms incorporated in the law to local conditions, whereby we have an 
existing regulatory framework for our regulated energy sectors as well as an existing 
electricity spot market that we have to consider in implementing the feed-in tariff 
system rules. 

Vince Perez: The National Renewable Energy Board tries to be accessible to all developers 
and has encouraged them to form associations so that they have formal representation. 
There are groups for biomass, wind, and, most recently, solar developers. This has helped 
us reach out to stakeholders, get feedback from them, as well as to be able to present our 
policy recommendations to them.

Question 2

Hans-Henning Dudek, Energy Visions, Japan (to Vince Perez): Can you explain the 
cap on biomass and what some of its parameters might be? Would it be volume-based 
or distance-based? 
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Answer to Question 2

Vince Perez: The cap on biomass is intended to limit the size of a project, particularly 
biomass projects, to drive down the radius of the sourcing of the feedstock. The carbon 
emissions resulting from transporting feedstock over long distances could defeat the 
purpose of setting up a clean energy operation. If a cap were proposed at the ERC, it 
would be used to reward and encourage smaller, rural-based biomass plants under a 
certain capacity, such as 30 MW for sugar and bagasse, and perhaps 10 MW for rice 
husk. 

Question 3

Participant, Energy Planning Commission, Thailand: This question refers to the debt 
coverage and the rate of return for investments in renewable energy. What are the terms 
and how often would they be reviewed or changed? 

Answers to Question 3

Vince Perez: We are currently looking at the 60–40 debt equity ratio as a representative 
model. In terms of the equity return, there are already precedents from the ERC for 
what is an acceptable return on equity. We can get the debt from figures from local 
banks. They have their own set returns on the rate of return, based on previous tariff 
settings, which they have issued to support transmission and distribution utilities. 

Over time, this model must be reviewed and adapted to reflect changes in the cost of 
the technology. We believe that the right period is around 3 years. One year is too soon, 
because the construction of a renewable energy plant can take anywhere from 18 months 
to 5 years. However, 5 years between reviews is too long, and we have to be sensitive to 
the political cycle of the country, which is every 6 years in the Philippines. Three years 
is an acceptable time frame to revisit and review the feed-in tariff. The installation target 
is a tool to initiate that review.

Francisco Saturnino Juan: Setting the level of the feed-in tariffs will have to depend 
on technology-specific installation targets, which is why we did not set a specific date 
or period after which to review the feed-in tariffs. However, installation targets can be 
used as an indicator for when feed-in tariffs should be reviewed. For example, if the 
installation targets have been met sooner than the time frame, then that would indicate 
the levels may have been set too high, causing investment to pour in for that particular 
technology. Any readjustments made after the review will not affect those renewable 
energy developers that have already started operations. 

Questions 4 and 5

JP Huang, GPI Group, People’s Republic of China: As a private equity fund manager, I 
have two questions. First, what kind of return on investment can be expected, and what 
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is the net marginal contribution of the feed-in tariff to the bottom line of that return 
on investment? That is, without the feed-in tariff, what would the return on investment 
of those projects be? Secondly, what kind of a time span is typical for private equity 
investments in this sector? 

Answer to Questions 4 and 5

Vince Perez: I think in the power sector, anywhere above 15% is a very good return, 
and that is something that most developers would want to see. This would be over a 
15 to 20 year period, depending on the feed-in tariff. This time frame will be more 
than sufficient to service the debt, even though renewable energy can be very capital-
intensive. We are seeing more investors in addition to multilaterals—who play a very 
important role in financing renewables—such as multinational banks who have had 
experience in Europe and North America, and who are quite familiar with lending to 
renewable energy projects. Local banks have also shown a very strong interest in lending 
to this sector. It is just a matter of familiarizing them with the risks of renewable energy. 

Question 6

Participant, National Development Planning Agency for Indonesia: In terms of 
calculating the feed-in tariff, should it be the fiscal capacity of the central government, 
or the local government? Can you also talk about some of the regulations that integrate 
various stakeholders? 

Answer to Question 6

Vince Perez: In terms of setting the feed-in tariff rate, we have specified in our draft 
rules that initial calculations will be carried out by the National Renewable Energy 
Board, and then proposed to the ERC, since they are in charge of setting the feed-in 
tariff under the Renewable Energy Law. The ERC will go to Congress for approvals, but 
the board will not be involved in that process. 

In terms of dealing with the local government, there are several regulatory approaches 
we have taken. The first example is the royalty. In terms of the law, every developer must 
pay a royalty, which goes to the Department of Energy. There was a lot of resistance from 
the developers—they were saying, why should I pay royalties to the government when 
the source is free? There are predetermined rules, based on the concept of concentric 
sharing, on how that royalty is shared with national government, the local government, 
and all the way down to the local village. 

The second example, which was also met with resistance by the developers, is the fixed 
property tax imposed on the renewable facility, which goes to the local government 
unit. Previously, the law had taken away income tax, so the only revenue for the local 
government unit is the real property taxes, which are designated to benefit the local  
host government. 
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Lastly, the Philippines has a regulation (ER1-94), which specifies that for every kWh 
produced by any power plant in the country—whether it is renewable or coal or 
natural gas—one centavo18 goes to a fund, again administered by the Department of 
Energy, and the community benefits. One centavo per kWh may seem miniscule, but 
it accumulates. Whether it goes toward rural electrification, or building a new health 
center or school, how the fund is applied is determined by the host community. This 
system actually encourages host communities to become a host to a renewable power 
plant in this country.

Questions 7 and 8

Participant: The Philippines stands out to the extent that its consumer sector has been 
mobilized and serves as an effective advocate for consumer interests in a number of 
cases. What is the dynamic of the National Renewable Energy Board, and are there 
other consumer representatives on the board other than WWF? 

My second question refers to the fund that is being set up with the surcharge that 
is intended to benefit NGOs and consumers. Will the entirety of the feed-in tariff 
surcharge actually be paid by consumers and NGOs through this mechanism? Please 
elaborate on how you envision the management of that fund, because it represents a 
whole new revenue stream, and in a sense you are creating a new subset of service 
providers. How do you anticipate some of the transparency and oversight functions 
around this new fund?

Answers to Questions 7 and 8

Vince Perez: Let us start with the National Renewable Energy Board composition. 
By law, its has about 15 board members, with members from the grid company, the 
National Power Corporation, and the Philippine National Oil Company, the latter 
of which is government-owned and promotes use of indigenous resources. We also 
have representatives from the electric cooperatives; private utilities; the supplier;19

several NGOs; the Department of Energy; and other government agencies such as 
the Department of Environment, the Department of Trade and Industry, and the 
Department of Finance. Beyond the requirements of the law, we also ask representatives 
from specialized fields or government offices—law, agriculture, etc.—to sit in as observers 
and advise if it is needed. So, the key question is, how is the consumer represented? I 
think the most important thing is fully utilizing the processes that are already in place 
between the National Renewable Energy Board and the ERC. 

Francisco Saturnino Juan: In accordance with the original law, the ERC will set the 
feed-in tariff in consultation with the National Renewable Energy Board. However, 
the ERC went beyond the law in its draft feed-in tariff rules, establishing a process 
whereby the National Renewable Energy Board makes the initial recommendation of 

18 One centavo is 1/100th of a peso. The exchange rate as of June 2010 was P45.6 per $1.
19 The Philippines has an aggregator market, in which the supplier can sell directly to the consumer.



Session 5: Regulation to Promote Investment in Renewable Energy 73

what the feed-in tariff rates should be, and the ERC, in the exercise of each of its 
judicial authorities, will initiate the proceedings for the setting of the feed-in tariff. 
These proceedings entail the conduct of public hearings, whereby consumers also will 
be given the opportunity to participate. 

As far as the second question regarding the administration of feed-in tariff proceeds, 
we have also mandated in the draft rules that these funds be separated from the mass of 
funds that go to the NGCP as part of its revenue. This separate fund will be administered 
by the NGCP, but will appear as a separate line item.

Question 9

Christophe Menke, Germany: I have a question about the technology-specific 
installation targets that you have set. What were the criteria and guidelines for setting 
the targets for different technologies? When I see targets until 2035, I think in certain 
areas, they might want to be adjusted over the time. Is there a framework by which to 
do this?

Answers to Question 9

Mario Marasigan: One of the primary considerations in setting our targets is the forecast 
of future demand, based on the GDP growth on a per-area basis (or a per-grid basis). Then 
we consider the available resources in a particular area, and we combine this information 
to set the target on a per-grid area. Initially, we had envisioned more than 5,000 MW 
contributed from renewable energy in the next 20 years, but have since revised it to be 
about 4,700 MW, considering that most of the generation facilities from renewable 
energy will be connected to the grid or embedded with the distribution utilities. We 
are also considering different scenarios that account for renewable energy for off-grid 
areas as well as the interconnection to national grid systems, in terms of sustainability 
and distribution. We use the term “maximum penetration” of the renewable energy 
(particularly the intermittent ones) into our grid, not to create instability, but rather to 
proceed with the more sustainable operation of renewable energy.

Vince Perez: I think the targets were not determined by the ERC, but by the Department 
of Energy. In terms of installation targets, we are trying to come up with a portfolio of 
renewables, which will be determined by assessing the installation capacity expected 
over the next 2 years. To reduce the impact on the consumer, we would like to see and 
encourage more run-of-the-river hydro, which would have a lower feed-in tariff. Perhaps 
next we will try to encourage more biomass, and then have a mix of solar and wind—less 
solar, since it is currently more expensive. By having that mix, we are trying to come up 
with a blended charge, the fifth allowance, we call it, that will have as little impact to 
each consumer as possible. 

Originally, the ERC suggested we collect on a per-grid basis. This is simpler from a 
regulatory point of view, but creates a problem because resource-rich areas will end up 
collecting an unequal proportion of the feed-in tariff. By spreading the feed-in tariff 
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more evenly throughout the country, the cost per consumer per kWh per month goes 
down as much as possible. 

Questions 10 and 11

Kala Mulqueeny: My first question relates to the need for interorganizational 
coordination among typically fragmented energy sector institutions. We can see by your 
presentations here that there seems to be very good coordination among the Department 
of Energy, the ERC, and the National Renewable Energy Board, so I think it would be 
helpful for other countries in the audience to hear a little bit more about the way you 
are effectively coordinating. 

I was also intrigued with Francisco’s comment that you are trying to eliminate the idea 
of power purchase agreements, and I noticed from Vince’s presentation that we still 
have a number of residual risks we have to manage, even with the feed-in tariff. I would 
be interested to hear if you have considered alternatives such as standardized power 
purchase agreements for small-scale renewable energy, which have worked successfully 
in some other contexts, or if that is something that you see as relevant. 

Answers to Questions 10 and 11

Mario Marasigan: Our primary target for the accelerated development of our renewable 
energy sector is through the private sector. However, without the integration of all 
government agencies, a very good project may fall through at the end of the day because, 
for instance, it does not have the right permits. Even as we draft the rules and regulations, 
we consider parallel and converging policy directions with other government agencies, 
which have led us to various agreements with these agencies. 

Ultimately, the target for our policy direction is to fast track the projects, and we believe 
that harmonizing the regulatory frameworks of different government agencies would 
expedite the development of power from renewable energy resources. That is what 
former secretary Vince Perez mentioned. Although 5 years will be a long wait for us, 
1 year would be very, very ambitious. But 3 years seems to be a good target for the 
intersection of the efforts taken by the private sector and government institutions.

Francisco Saturnino Juan: As far as the interaction between the Department of Energy 
and the ERC, we started with the working draft of the feed-in tariff rules in the hope that 
with suggestions coming from the Department of Energy and the National Renewable 
Energy Board, we would be able to have a more positive document, and the relationship 
evolved from there. 

With respect to power purchase agreements, we are not actually eliminating them, 
but rather we are providing an alternative to contracting as far as renewable energy is 
concerned. There is still the option on the part of the distribution utilities to contract 
directly with renewable energy developers, but the downside is that the price of that 
energy will be paid only by the customers of that distribution utility, which may be 
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higher or lower than the feed-in tariff. However, another benefit to the distribution 
utility is that the energy that will be purchased by the distribution utility under that 
contract may be used to comply with the renewable energy mandate imposed on that 
distribution utility.

Question 12

Kala Mulqueeny: Could you elaborate a little bit more on the current status and 
perspective on net metering in the Philippines?

Answer to Question 12

Vince Perez: With respect to net metering, I think our biggest debate is coming up with 
a pricing scheme for net metering that will encourage a household to actually invest 
and to reduce the payback period from 10 years to a much shorter time. Given that 
the country already has about 500 MW annual production capacity of solar wafer and 
modules (primarily for export), there is a domestic base from which we could acquire 
lower-cost solar panels for household use. The pricing on the net metering needs to be 
such that it will encourage household consumers to invest. We are currently requesting 
technical assistance to make further progress on this issue.

Questions and Answers for Session 5, Part 2

Question 1

Daniela Martinez: Despite government incentives for renewables in Chile, there is 
often more opposition at the local level to developing renewable energy projects than to 
developing conventional thermal plants. Mr. Perez spoke about a mechanism to align 
the interest of the government with the interest of local communities toward building 
renewable energy, including a fund created by a portion of the power sales, which goes 
to local communities. I wanted to ask the Indian representatives, from their perspective, 
how has this issue been tackled in India to get all the interests aligned? 

Answers to Question 1

P. K. Mishra: In the example of wind energy, the initial incentive was in the form of a 
capital subsidy—so if somebody set up an industry, he would get some benefit in terms 
of income tax and other exemptions. So there was an incentive to set up the wind-
generating plant, but no incentive to generate power. More recently, the incentive (feed-
in tariffs) is basically based on generation, so this has improved. 

The resistance of the local community arises if you have a very large power plant. In the 
case of wind, that problem has not arisen, but in case of solar, which may require large 
areas of land, it may come up. However, in the areas like Gujarat and Rajasthan, a lot of 
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land is available that is not suitable for cultivation, has very low rainfall, and even has 
some desert areas, so hopefully that problem will not be so acute. However, we must 
continue to address the land issue on a case-by-case basis. 

Shantanu Dixit: On the topic of local opposition, we can’t say that we have solved or 
even addressed that issue certainly, but apart from giving financial incentives to local 
communities there is also a great deal of communication that needs to be done. It is 
important to ensure that affected local communities have clear pathways to participate 
in the decision-making process, which can develop trust in terms of how the local 
environmental impacts could be mitigated, what are the economic benefits of this kind 
of project, both to community as well as for the national economy. So, if that decision-
making process is sufficiently inclusive, open, and transparent, it would go a long way 
in building a relationship of trust, and is the only way to go forward. 

Question 2

A. K. Basu (to Mr. Li): I had the privilege of going to your beautiful country many times 
and meeting the top leaders when I was energy secretary, and then later when I was a 
chairman of the Central Regulatory Commission. I also had the privilege of receiving 
many of your top policy makers. I remember in one of the discussions that we had, my 
counterpart, the central regulator of the PRC, was telling me that in India, the regulator 
had a lot of power than in the PRC. What kind of role does the regulator have in the 
PRC today? Does he contribute recommendations, does he have the final authority, or 
no role at all?

Answer to Question 2

Li Junfeng: Since then, the regulations for the tariff have been entirely clarified, so there 
are no negotiations. In terms of power price, if you want to lower it, then that is okay. 
But if you want to increase the price, no way. But no one wants to set lower power rates 
than the government regulations, and you are generally going to have higher prices.  
A lot of people have said they cannot negotiate, but this is not true.

Questions 3 and 4

Anoop Singh, Indian Institute of Technology, Kanpur: In developing countries, where 
financial resources are particularly limited, money designated for renewable energy is, 
more often than not, crowding out money that could be available for primary education, 
for health, for disaster management, etc. One potential approach is to find out what is 
the reasonable rate of return that investors expect in the conventional power sector, and 
to offer something better.

Secondly, we have certain rules for private investment where we really want to promote 
investment and attract investors. But when it comes to public investments, what kind 
of government issues do we need to address so that the government officials themselves 
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are able to design projects efficiently that keep on running for many years, rather than 
fail within a year or so?

Answer to Questions 3 and 4

P. K. Mishra: With respect to the idea that because of investment in renewable energy, 
priority sectors such as health, education, and disaster management are deprived of 
funds, in this case one should look at the social cost–benefit analysis. 

In my presentation, I tried to highlight that we have to strike a balance between the 
interests of the investor and the consumer. For example, before 2007, the wind tariff was 
not giving adequate incentive to investors, which caused progress to slow down. After it 
was raised, the increase in projects was evident. 

In the context of solar energy, it is a challenge to the regulator to set an appropriate tariff 
or to balance both interests because there is an asymmetry of information, which makes 
it more difficult to balance the needs of consumers as well as investors. The investors 
will always say that the cost is very high, and initially people used to say that in terms 
of Indian rupees, the cost per MW was some Rs18–Rs19 ($0.39–$0.41), and then 
suddenly, within 6 months, somebody said it was coming down very fast. Similarly, the 
capacity utilization factor is an important determinant for the tariff, but nobody knows 
what exactly will be the capacity utilization factor, so these issues are to be addressed.

Question 5 

Priyantha Wijayatunga: Mr. Dixit, do you think that the Philippines policy to pay 
royalties to local communities or the government can help maintain an even growth of 
renewable energy across different states?

Answer to Question 5

Shantanu Dixit: Yes, providing this kind of financial incentive to communities can 
be one of the ways to promote renewable energy in different states, but this must be 
balanced with an effective process of management and consultation. Otherwise, just 
providing financial incentives will not be sufficient. 

Question 6 

Priyantha Wijayatunga: Dr. Mishra, would you elaborate how rural electrification will 
be promoted by renewable energy?

Answers to Question 6

P. K. Mishra: Regarding rural electrification and renewable energy, not much has been 
done so far, but certainly it can play an important role. For example, in Gujarat, various 
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efforts were made to provide home electricity or streetlights to rural areas since the 
1970s, but nothing really worked. Only recently, in the last 4 to 5 years, at least 18 
hamlets have been covered by solar energy. These efforts are recent, due in part to the 
National Solar Mission, which places some emphasis on rooftop and small solar power 
plants, but we have a long way to go, because the technology has to stabilize and there 
has to be the maintenance of the equipment. However, much needs to be done to keep 
promoting renewable energy for rural electrification. 

Li Junfeng: Rural electrification should be affordable, and the cheapest technology 
should be made available for the rural people. 

Question 7 

Kala Mulqueeny: One of the main points coming out of these sessions is the need 
for energy regulators to be more participatory in clean energy. We have heard before 
that there is a resistance from regulators to be involved in clean energy, yet we have 
also heard from the Philippines, Thailand, India, and also the PRC (as well as other 
Southeast Asian countries) that they have already built in their mandates a requirement 
for considering clean energy, and that is very exciting. 

So my question for Dr. Mishra and Mr. Dixit is, we understand that the regulators in 
India are required to have a formal mandate for renewable energy and energy efficiency, 
but has that been equally received, and are all of the regulators trying to deploy their 
mandate? What challenges are you finding there? 

Answers to Question 7

Shantanu Dixit: Yes, there is strong mandate for regulators in India for clean 
energy, but as we saw in my presentation, the developments are quite uneven. There 
are some states where they have hardly issued any feed-in tariff orders, whereas we 
have some states that are very aggressively pursuing this and have about 12% of 
their electricity coming from renewable energy, and there are many situations where 
regulators are not building on the legal mandate that they have. In these cases, the 
role of civil society and other actors becomes very crucial to remind regulators of their 
mandate and to make them accountable, so there is the whole governance issue in  
my opinion.

P. K. Mishra: The Electricity Act of 2003 specifically states that the regulator has several 
roles, such as fixing the feed-in tariff and foreseeing certain regulatory measures and 
quality standards. The act also says that it has to promote cogeneration and generation 
of energy from renewable sources. So the regulator also has a promotional role, and 
in that context, the regulator can do many things—not only fixing the tariff, but also 
encouraging and creating awareness with civil society and involving the community. 
India is a vast country, and some states have been doing very well, while others have 
not been so proactive. Regardless, the regulator has an important role, and there is a 
legislative framework in place to specify this role.
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Question 8

Kala Mulqueeny: Mr. Sundakov and I have worked together on some of the specific 
work in his presentation, and I had some additional observations. I think the Pacific is 
a very good example of the fragmented institutions that we’re seeing, and perhaps some 
different viewpoints on the direction of regulation and the deployment of renewable 
energy need to go. 

Small islands like the Pacific islands are among the most vulnerable of any to climate 
change, and so we see institutions in the Pacific that want to aggressively promote one 
set. Meanwhile, we see that the utilities also need commercial drivers. In fact, some 
institutions don’t just have commercial objectives in mind, but others like access and 
affordability. Would you please comment on those additional drivers that go beyond just 
the commercial ones?

Answer to Question 8

Alex Sundakov: I think that there is no doubt that when you start going outside of 
main grids and looking at a dispersed population on isolated islands, renewable energy 
is a natural way to go. Particularly solar panels, which are really probably the best and 
the cheapest option, and those gains and access are not so much driven by commercial 
considerations. 

The commercial issues that I was talking about are only related to behavior on the main 
grids in those countries. So just coming back to the main grids, I think the interesting 
question is, how do you integrate regulators thinking about the role of renewable energy 
with the kind of broader role of other agencies that may exist in terms of system planning 
or resource planning? 

I agree that in societies where human resources are quite stretched, quite often we find 
artificial organizational lines that prevent the integration from taking place, rather than 
developing a more unified view. By definition, that means that for the Pacific islands, the 
regulator perhaps has to step outside of the more traditional confines of what regulators 
normally do, compared to what you would find anywhere else.
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Session 6: Designing and 
Operating Grid Systems  
for Clean Energy

Speakers

Session Chair: Frederick Weston, director, Regulatory Assistance Project

Panelists:

•	 Peter Hennicke, senior advisor to Wuppertal Institute on Climate, Environment, 
and Energy Germany (formerly president) 

•	 Sanjay Verma, solutions manager (Electrical Energy), Schneider Electric 

•	 Larry Bekkedahl, vice-president of transmission and engineering, Bonneville 
Power Administration

Key Questions for Plenary Session

•	 What should future electricity grids look like to facilitate a clean energy transition?

•	 How can distributed generation and energy efficiency be integrated into the grid? 

Discussion

System Issues for the Implementation of a Renewable Energy-Based 
Economy in Germany

Peter Hennicke, senior advisor of the Wuppertal Institute on Climate, Environment, and 
Energy in Germany and former president of the institute, discussed the infrastructure changes 
needed for Germany to transition to 100% renewable energy by 2100. 

Germany has the potential to switch over to an entirely renewable energy supply system 
by reducing energy consumption by 50% through energy efficiency measures, while 
meeting the remaining 50% of energy needs through renewable resources such as 
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solar and wind. To convert to a system that is totally supplied by renewable energy, 
however, there will be many challenges since, in 2010, renewable electricity’s share only 
constituted 14% of the total energy mix, renewable heat only constituted 6% of the 
total energy mix, and Germany imported 15% of its electricity. However, Germany 
will have a strong incentive to switch over to renewable energy, as the cost of renewable 
electricity per kWh is projected to decrease over the next 40 years while nuclear and 
fossil fuel electricity costs will increase, and renewable electricity costs could possibly be 
below fossil fuel costs by 2050. 

To boost development of renewable energy, the Government of Germany passed 
the Renewable Resources Act. It aims to eventually have electricity generation from 
renewable sources become more competitive than electricity generation from fossil fuel 
or nuclear energy sources. Its current targets are to increase renewable electricity’s share 
to 50% of the total mix by 2030 and 60% by 2050. The share of electricity from 
renewable energy is targeted to increase from 14% in 2008 to at least 27% in 2020, and 
the share of heat from renewable energy is to increase from 6% to 14%.

This act also guarantees tariffs, which are fixed and unlimited for renewable electric 
power. The tariffs, differentiated according to technology and placement, are guaranteed 
over a sufficient period (usually 20 years) to insure cost recovery. There are no subsidies 
to support the tariff, and all ratepayers share feed-in payments equitably. 

The total investment in renewable energy in 2009 was €33.4 billion, with €5.6 billion 
invested in wind energy, €11.4 billion invested in biomass energy, and €13.9 billion 
invested in solar energy. Moreover, the tariffs provide investment security by ensuring 
cost recovery within 20 years. A degression factor reduces feed-in tariffs each year for 
new installations to stimulate technological innovation. All ratepayers share equitably in 
the cost of this tariff. Investment into renewable energy has created over 300,000 jobs 
in Germany. 

If Germany is to be successful in achieving 100% renewable energy, switching from 
traditional sources of electricity to renewable sources will require a new paradigm for 
decentralizing electricity production while guaranteeing low prices. The new paradigm will 
involve phasing out traditional sources of electricity like big, centralized power facilities; 
incorporating transition technologies like combined-cycle power plants; increasing power 
storage capacity; implementing effective demand-management programs; devising new 
grid configurations; and integrating more energy efficiency, which could save 120 terawatts 
of electricity and be implemented with avoided cost of €0.02 to €0.04 per kWh. 

Technical Aspects of Grid Design for Distributed Energy

Larry Bekkedahl, vice-president of transmission and engineering at Bonneville Power 
Administration, provided insight on how the agency has been handling infrastructure 
problems related to the sudden large influx of wind energy. Larry Bekkedahl has been in 
the power industry for 26 years and has worked with companies in Bangladesh, Japan, and  
the Philippines. 
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Bonneville Power Administration is a federal agency that operates the electricity 
transmission system throughout the Pacific Northwest in the United States. In 2010, 
Bonneville had 15,000 miles of transmission facilities, with top-end voltages at 
500 kilovolts. Bonneville manages the Pacific DC Intertie, a direct current line running 
from Oregon down to Los Angeles. About 75% of the Pacific Northwest’s transmission 
needs (30,000 MW) flow over that system, with 32% of that being sourced from 
hydropower generated off the Columbia River. 

Integrating renewable sources of energy into the grid in the Pacific Northwest has 
changed the infrastructure needed for smooth generation, transmission, and distribution 
of electricity. Most renewable resources are generated from wind, with an anticipated 
installed capacity of over 3,000 MW by the end of 2010 and 6,000 MW by the end of 
2013. While wind is a great energy source, it does not have a great capacity factor. In 
the region, wind energy production changes at any given time, and the biggest jump 
recorded was 500 MW in less than 15 minutes. Another problem is that the best sites for 
wind project development also do not necessarily occur near transmission lines. 

The biggest challenges in integrating wind energy (and generally, renewable energy) in 
the coming years will be responding to transmission needs and capacity issues. 

In dealing with transmission needs related to integrating a sudden influx of wind 
projects, Bonneville handled wind development projects as a grouping as opposed to 
evaluating each project individually. There were 100 different wind developers requesting 
services at once, representing 14,000 MW. To cut down on administration time, weed 
out companies who were not serious about development, and procure much-needed 
investment into transmission for integrating wind power, Bonneville did a network open 
season where all requests were allowed for a period of 1 month, as long as the developer 
paid 1 year’s worth of transmission services up front. Four wind projects are now helping 
fund the first 40 miles of 220 miles’ worth of new 500-kilovolt transmission lines. 

In terms of capacity, the main issue is with storing renewable energy and determining 
the best method for that, since power generation is very volatile. Bonneville is in the 
process of deciding which method would be best (e.g., batteries or pump storage).

In the meantime, sub hourly scheduling provides one solution for managing transmission. 
For wind, scheduling changes in 20-minute increments, and there are non firm as well 
as conditionally firm products. These regulation features ensure that wind developers 
receive the maximum use out of the transmission system, while making sure that it is 
also reliable through better wind forecasting. 

Challenges for Integrating and Operating Renewable Resources  
Real Time

Sanjay Verma, solutions manager for the Electrical Energy Department of Schneider Electric, 
provided insight into India’s power sector from a manufacturer’s viewpoint. He focused 
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primarily on India’s need to develop smart grids to alleviate the country’s specific issue of 
having an old, inefficient, and weak transmission infrastructure. 

India currently has many policies for supporting renewable energy, such as Delhi’s 
rooftop solar program; however, India’s transmissions system is not ready to accept 
that energy load onto the grid. India’s national grid was not designed for high-capacity 
transmission, and losses in transmission and distribution run up to 30% to 35%.

To fix India’s transmission problems, very strong governance will be required. 
The country has issued the Electricity Act of 2003 to help alleviate some of these 
inefficient transmission problems. The Electricity Act eliminated a monopoly on 
power generation, transmission, and distribution by opening up the electricity sector 
to independent generation companies, state-owned generation companies, central 
generation companies, retailers, and traders. Other important measures include 
allowing consumers to choose their supplier, an improved billing infrastructure, and a 
requirement for end-use efficiency. However, the key to India’s particular infrastructure 
problem will be in implementing smart grids,20 so long as they are technically feasible 
and scalable enough to tackle future interoperability issues. Implementing the right 
technology has been a key issue, as India had invested a lot of money into changing 
electrical mechanical meters to electronic meters, which ended up being insufficient 
for dealing with large-scale integration of different transmission systems and energy 
sources, including renewable energy. 

One way to tackle India’s transmission problems is to handle different loads separately. 
For instance, energy efficiency programs, demand response, and energy profiling would 
be important instruments for handling industrial and commercial loads. However, 
on the residential side, smart appliances and the integration of renewable energy 
programs, like Delhi’s rooftop solar program, would require energy smart boxes. India 
is also considering integrating micro grids into the main grids, which will generally 
involve developing smart switchboards, home network storage, and renewable energy 
integration, and moving away from automatic meter reading. 

Questions and Answers for Session 6

Question 1

Participant: This question is for Peter Hennicke: can Germany expect that solar thermal 
power can compete with base load units in the year 2050, considering you also need to 
increase the storage system? 

20 A smart grid uses digital technology to monitor all electricity supply flowing into the grid while controlling the 
consumer’s demand to save energy, reduce costs, and increase reliability of supply. Smart grids also provide storage 
capacity for fluctuating supply, such as that generated by wind and solar energy, so that electricity can be delivered 
during peak demand.
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Answer to Question 1

Peter Hennicke: Germany will need more storage, but when it comes to concentrated 
solar power, especially solar thermal, you can adapt it to base load power by storing 
energy on the side where you produce it, so the problem is not with bringing solar 
thermal electricity to Europe. Rather, Germany will need to create new partnerships 
with countries that are now supplying the oil. Also, Germany must convince these other 
countries that it is in their interest to produce solar thermal electricity instead of oil, 
and only when this precondition is guaranteed will we achieve the €400 billion needed 
for investments. 

Additionally, the first stage of renewable electricity in Germany is quite decentralized, 
as it is connected with the smart grid option, with much more diversified electricity 
activities, including base load wind power from offshore wind power parks. It will 
be connected by using more biomass and by purchasing gas in combined-cycle or 
cogeneration power plants, and it could be connected by saving a lot of base load by 
implementing a lot of demand-side management activities. 

Question 2

Participant: This question is for Larry Bekkedahl: how will Bonneville maintain the 
dynamics and security of its power system while also increasing wind energy in the next 
20 to 30 years? 

Answer to Question 2

Larry Bekkedahl: Bonneville is in the learning process of how to handle upwards of 
30% wind power connectivity. However, I would suggest a couple of things. The first 
is that storage is going to be a big element, whether it is pump storage, battery storage, 
etc. Second, Bonneville is working with wind developers and wind operators to be self-
balancing, so that we can work out that situation together. Bonneville has also followed 
a bit of advice from companies from Spain. Overall, renewables have to be a priority 
dispatch, and I think that we are starting to challenge when it is appropriate and when 
it isn’t appropriate. We want to make sure that people stay within their schedules. 
Before, nobody worried about it and wanted to just make money, but now we want 
people to stay in the schedule, and we have had to implement penalties associated  
with that. 

Question 3

Representative from the University of Technology, Sydney: The state of Victoria in 
Australia was the first state to roll out smart meters, and they stopped because there 
were vulnerable customers who were getting high electricity bills. This is a symptom of 
a broader problem—that in the short term, there are a lot of expenditures. Although 
energy efficiency and greater management of energy at the consumer end shows a lot 
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of promise, cost is a reality. If you can see the benefits of smart grids, to what extent do 
utilities and the networks need to ensure that those benefits, particularly around issues 
of efficient use and saving in overall bills, are delivered to the customers early, so that it 
becomes a real benefit and not just a real cost? 

Answers to Question 3

Larry Bekkedahl: In the Northwest, we have started distribution efficiency by looking 
at voltage optimization, and it gets back to the measurements and verifications, etc. 
We have seen that losses have been extremely low on the transmission side, but that 
distribution typically has a lot of losses. Some of the same technology (as in Australia) 
like voltage optimization and the communication grid, you can support it with the 
distribution system at fairly low cost, while making huge efficiency gains that can be 
applied against your renewable portfolio standards. Just installing a meter does not 
answer the question. There are a lot of regulators that put meters out there, and when 
you have problems with the meters, customer confidence decreases. It is very important 
to do things right at the right time. All pilot demonstrations that folks are doing—I 
hope we learn from that and apply that on a broader scale, but we should not expect to 
run out and just apply new technology. Consider that the utility industry was used to 
having products last 40 years, but now smart grids are only good for 3 to 5 years. This 
is really about quality asset management. 

Peter Hennicke: I agree that smart grids show a lot of promise. They are not the reality 
of the moment, but they are a necessity. One reason for that necessity in Germany, for 
example, is that there are negative prices at the electricity stock exchange because of the 
priority dispatch of the renewable resources law. Because of the negative prices, it makes 
no economic sense to grid more and more electricity that cannot be used because the 
big, centralized power plants would have more costs in reducing power output than in 
selling it. One solution could therefore be the smart grid. There are 11 pilot projects 
in Germany, but my guess is that it will not be a really important step in Germany 
energy systems for another 10 to 20 years. There are much more interesting options, like 
traditional demand management, energy efficiency, cost-recovery mechanisms, and new 
methods to implement renewables into the grid more easily. 

Question 4

John McKay, engineer from Canada: This question is directed to Peter Hennicke. It 
looks like Germany has access to pump storage in Slovakia. This is a good thing for the 
European grid, and it looks like electric vehicles and vehicle charging is a good thing. 
However, neither one of those reduces energy. All it does is manage electricity load, so 
it takes us back to the same problem, which is, where is the energy coming from in the 
first place? So, rather than thermal energy and fossil fuel energy, yes, renewable energy is 
the way to go. Looking at some of the technologies on the load-management side might 
be distracting us. Are we getting distracted? 
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Answer to Question 4

Peter Hennicke: There is a sharp contradiction between nuclear energy in Germany and 
this restructuring process, which we are debating now. The utilities are very “straight-
talking.” For example, in the United Kingdom, if we invested in new nuclear power 
plants, the shell-out for new bills shouldn’t be higher than 20%. In Germany, it would 
be much higher. This is the first contradiction that must be resolved, which is whether 
we stick to the phase-out plan for nuclear. We need more flexible combined-cycle gas 
turbines, which are more flexible to adapt to the intermittent supply of wind, and we 
will need some coal, but as a transitional energy form. 

So, the first point is to phase out nuclear; otherwise, we will have problems because the 
market will be too full. The second point is to use gas and coal as transitional energy 
forms, but foster energy efficiency to make the transition to renewable energy easier. 
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Appendix 1 
Asia and the Pacific Energy Policy Makers 
and Regulators’ Statement on  
Clean Energy and Climate Change

Asia-Pacific Dialogue on Clean Energy Governance,  
Policy, and Regulation

Statement

21–22 June 2010
ADB Headquarters, Manila

The Asia-Pacific Dialogue on Clean Energy Governance, Policy, and Regulation was held 
on 21–22 June 2010. The Dialogue, held at the headquarters of the Asian Development 
Bank (ADB) in Manila, formed part of the Asia Clean Energy Forum, co-organized by 
ADB and the United States Agency for International Development (USAID).

The Dialogue brought together a rich collection of 160 policy makers, regulators, 
private sector representatives, academics, civil society representatives and other energy 
experts from Australia, Bangladesh, Brazil, France, India, Indonesia, Germany, Pakistan, 
the People’s Republic of China, the Philippines, Singapore, Switzerland, Thailand, the 
United States (US), and Viet Nam, among other countries, to share the latest thinking 
and practices on clean energy regulation and governance. The event was organized by 
ADB and USAID with support from the World Resources Institute, the Regulatory 
Assistance Project, and the International Energy Agency. The Dialogue focused on 
“clean energy” as encompassing energy efficiency (EE), renewable energy (RE), and 
carbon capture and storage (CCS).

Purpose

The Dialogue sought to share experience that will lead to improved governance, planning, 
policies, and regulations for clean energy in Asia and the Pacific. The intention is to create 
an ongoing dialogue that allows for information sharing, networking, establishment of 
twinning arrangements, and capacity building within the Asia and Pacific region. To 
these ends, the Dialogue

•	 brought together energy and environment ministry officials, energy regulators, 
and private sector and civil society participants from Asian jurisdictions, as well 
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as key experts from industrialized countries and development institutions to 
examine achievements and challenges in promoting clean energy;

•	 considered resource planning, policies, and regulations to promote EE and RE 
markets and deployments, and policies and regulations to ensure transmission 
and distribution networks facilitate rather than inhibit clean energy; and

•	 convened electricity regulators to discuss clean energy as an extension of ADB’s 
work establishing an Association of Southeast Asian Nations (ASEAN) Energy 
Regulators’ Network.

The Dialogue brought together not only energy sector participants but also focal points 
on climate change from environment ministries. It allowed the participants from Asia 
and the Pacific to draw on the experiences of participants from countries such as the US, 
Australia, Chile, and Brazil to enrich their own understanding. Specific sessions covered 
the clean energy regulation; the clean energy resource mix; regulations to promote EE and 
demand-side management (DSM), regulation to drive investments in RE; systems for 
regulating markets and providing incentive mechanisms; the nature of future grid systems; 
the importance of a climate change for an electricity regulators network; and the role of 
regulation in facilitating and protecting against risks for carbon capture and storage.

Statement of Key Messages on the Role of Governance, Policy, and Regulation  
in Facilitating Clean Energy

Participants agreed on the immense value of this regional dialogue as a unique platform 
for bringing together key regulators, energy officials, experts, and civil society to 
share practical experience and ideas on how to use policy and regulatory frameworks 
to facilitate and accelerate the uptake of clean energy. They also called for a similar 
meeting next year, with interim communications and exchange of information between 
stakeholders in the meantime. 

The following key messages reflect their consensus:

1.  Climate Change Compels an Immediate and Urgent Response to Implement  
a Transition to Clean Energy 

Many experts estimate that the global average temperature will rise an additional 
2.4°C–6.4°C by 2100 if the world continues on its business-as-usual path. The 
International Energy Agency’s 2009 World Energy Outlook states: “Without a change 
in policy, the world is on a path for a rise in global temperature of up to 6°C, with 
catastrophic consequences for our climate.” Moreover, “to avoid the most severe weather 
and sea-level rise and limit the temperature increase to about 2°C, the greenhouse gas 
concentration needs to be stabilized at around 450 ppm CO2-equivalent.” But to do so, 
energy-related CO2 emissions have to peak just before 2020 and decline thereafter by 
more than one-third of our current emissions. This decline will not happen by itself. 
Thus, climate change compels an immediate and urgent response to implement a 
transition to clean energy appropriate to national circumstance.
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2. Clean Energy Has Energy Security, Access to Energy, and Other Social Benefits 

Clean energy services can help energy security by reducing a nation’s overall need for 
energy through energy efficiency, increasing its reliance on renewable energy, and allowing 
less dependence on expensive imports of fossil fuels. In developing Asia and the Pacific, 
these changes are particularly important because they can also help expand access to rural 
areas and remote locations that are hard to access through the main grid. They also offer 
important social benefits such as improved health (from reduced indoor air pollution), and 
improved education (from better lighting), all at lower environmental costs. 

3.  Clean Energy Finance Needs Are Immense and Require Regulatory Frameworks 
and Good Governance 

The scale of investment needed in new technologies to effect a large-scale transition to 
clean energy is immense. Large inflows of public sector financing are expected in Asia, 
and large inflows of private sector financing are needed. Clean energy deployments will 
need a conducive governance context and enabling regulatory framework. For public 
and private sector investments to materialize and serve their intended purpose requires 
two conditions. First, governments must adopt and implement policies, laws, rules, 
and regulatory frameworks to facilitate investment in clean energy technologies, and 
to increase investor confidence that potential returns can be realized. Investors and 
citizens alike need to view the overall regulatory framework as credible and legitimate. 
Second, introducing such large financial investments requires strong systems of public 
governance to manage such vast financial resources, and strong energy sector governance 
systems, to establish processes to ensure that those resources are well managed.

4.  Clean Energy Governance Requires Energy Sector Institutions  
to Coordinate Effectively 

Clean energy policy and regulatory decisions are governed and regulated by a complex 
and overlapping mix of institutions, including energy ministries, RE and EE departments 
and agencies, environment ministries, and the private sector, rather than a single energy 
sector regulator. This institutional mix complicates effective decision making and 
requires coordination. Energy sector institutions must streamline and coordinate at the 
national, regional, and international levels to ensure effective deployment and use of 
clean energy. 

5.  Clean Energy Compels Integration of Economic and Environmental  
Decision Making 

Energy sector regulators make economic decisions that have environmental and clean 
energy impacts, which need to be considered in decision making. In practice, policy 
and regulatory processes are often interactive. While policy makers set broad policy 
frameworks, which are often enshrined in laws, “autonomous” energy regulatory bodies 
have varying levels of discretion and will be involved in setting policy and developing 
regulations within their given mandates. A formal “economic” regulator may be given a 
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mandate to develop clean energy regulation in two ways: either (1) by a general mandate 
to do things to provide long-term protections for consumer interests and sustainability, 
or (2) by a more specific mandate to implement laws or policy that require specific 
implementation of EE measures, or RE measures such as feed-in-tariff regulations. 

6. The Processes of Developing Clean Energy Policy and Regulation Are Iterative 

Developing good clean energy policy and developing and implementing good energy 
regulation is an iterative process. Policy makers produce and administer regulations that 
affect the energy sector and regulators also make policy and regulation, but this policy 
should be guided by their overarching mandates. 

7.  Clean Energy Requires Environmental Externalities to Be Taken into Account  
in Energy Prices and Pricing Needs to Reflect Their Full Cost 

Clean energy technologies are not currently compared on equal terms with traditional 
technologies because environmental externalities are not included. Full-cost pricing 
involves the inclusion of environmental externalities from the resource within the bid 
price when comparing and selecting generation resources. Regulating to put a price on 
an environmental externality may nominally increase the cost of energy but will ensure 
accurate pricing, so that users pay the full price and the market reflects all the costs of 
producing the good. By internalizing environmental externalities, like putting a price 
on carbon, the price will reflect the true cost of producing the good to society and 
the efficiency of the industry will be improved because customers will get proper price 
signals, and hence reduce their excessive use of energy. 

8. Clean Energy Requires Fossil-fuel Subsidies to Be Removed

It is important to have a level playing field for all energy sources. Not only are the 
environmental costs of traditional energy not included but they also often receive 
significant subsidies to the disadvantage of clean energy. To achieve a level playing field 
means eliminating government subsidies for nuclear and fossil fuel power, in order to 
remove the unfair advantage that nuclear and fossil-fuel technology currently have due 
to the large subsidies for these energy resources. Removing the unbalanced subsidies will 
improve competition between conventional energy systems and sources of clean energy. 

9. Clean Energy Requires Least-Cost Energy Services to Be Supplied 

The objective of energy policy should be to supply energy services to all at the least full 
cost to society. This objective requires understanding energy demand projections to 
involve citizen demands for access to energy services, with the construction of new large-
scale power plants or transmission lines, often not the least cost way of providing those 
services. EE can often provide those services at less cost. Once all technologies are priced 
on a full-cost basis, clean energy technologies are often least cost. Basic energy services 
such as cooked food, heating and cooling, and lighting should be affordable, clean and 
sustainable, reliable and efficient. 
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Key Messages on Specific Issues 

Energy Regulators, Climate Change, and Regulatory Networks 

1.  Regulators have a role in responding to climate change: this role is defined by policy 
processes and related to their mandate. In some cases, the regulators may need the 
policy process to give them the specific authority to respond to climate change 
issues and should be entrusted with this authority. 

2.  Regulators can be, and in many cases are being, proactive in drawing attention to 
climate change–related issues innovating on policy and regulation promoting RE 
and EE, and informing the design of policy, within their existing mandates. 

3.  Policy makers and regulators need to consider least-cost solutions, particularly EE 
and RE in advance of supply-side energy solutions. 

4.  Regulators need vast and significant amounts of new knowledge, capacity, and 
expertise to cover the new issues and design the new programs demanded to tackle 
climate change challenges. This need for knowledge includes better, more objective 
information on the real costs of RE technologies and EE measures. 

5.  Regulators recognize that transparency and creative stakeholder engagement can 
help them realize their objectives; therefore, they need to creatively engage all 
stakeholders to design effective programs and to marshal support for the kinds of 
programs needed. This engagement includes support for outreach to consumers, to 
ensure a real dialogue between the regulator and the public on energy governance. 

6.  Policy makers and regulators need to build the capacity of independent civil society 
actors to understand and engage in the energy sector. Regulators need to balance 
the competing interests of government, the public, and investors, among others. 

7.  Participating regulators from Southeast Asia endorsed the idea of an ASEAN 
Energy Regulators Network, and requested that ADB share the concept at the 
Senior Energy Officials pre-Ministerial Meeting in July. 

8.  Participating policy makers and regulators considered the Dialogue to be an 
important learning and sharing event and recommended a similar meeting be held 
in 2011, with interim communication if possible.

Regulation to Enhance Energy Efficiency and Demand-Side Management 

1.  Political will is essential to get effective policies and regulations passed and enforced. 
At the same time, however, participants stressed that there is a need to insulate 
regulators and regulatory processes from political processes, since regulatory 
improvements can otherwise be easily reversed. 

2.  Policy makers and regulators should treat EE as a resource in the power planning 
process, and more broadly in the future planning of all energy resources. 
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3.  Clean energy sources (EE and RE) are not on a level playing field with fossil-fuel 
resources because embedded subsidies to fossil fuels currently give them a large 
advantage. There is an urgent need to level the playing field. 

4.  A regulatory mandate to prioritize clean energy is essential, and electricity or 
energy regulators must have a clear mandate and authority in this regard. For 
example, the regulator must have a range of powers and tools to effectively enhance  
energy efficiency. 

 5.  Policy makers need to ensure that mechanisms exist to hold regulators accountable 
for carrying out the legislative mandates and responsibilities assigned to them. 

6.  Policy makers and regulators should develop policies and regulations to encourage 
collaboration between electric utilities and consumers. To help stimulate this 
collaboration, the financial incentives of utilities need to be aligned with those of 
consumers so that utilities are rewarded for improving the efficiency of energy end use. 

7.  Policy makers and regulators should leverage market structures and mechanisms 
that allow for energy efficiency to be acquired as a resource, such as “DSM bidding” 
and a “standard offer” for the purchase of energy efficiency resources. 

8.  Policy makers and regulators must ensure that regulations on energy efficiency also 
address the transport sector, including dealing with the potential role of electric 
vehicles in future energy systems. 

9.  Policy makers and regulators must develop schemes for measurement and reporting 
in the energy sector. Such schemes could include

•	 labeling of appliances and equipment, vehicles, and electricity; 

•	 energy management systems for businesses and factories (e.g., ISO 50001); 

•	 international standards for reporting on the performance of EE measurement 
and verification; and 

•	 standardized reporting by regulators on national performance outcomes of EE 
policies and programs.

10.  Participants found the Dialogue extremely valuable, and proposed that a similar 
regional meeting be held in 2011. They agreed that the above messages should 
serve as an outcome of the meeting and should be widely distributed and shared 
with colleagues and in their ministries, agencies, and organizations. 

Regulation to Promote Investment in Renewable Energy 

1.  Policy and regulator tools, such as feed-in tariffs (FITs), can lead to substantial 
growth in the RE sector, as the experiences with FITs in India and the People’s 
Republic of China demonstrate. 

2.  Policy makers and regulators should provide appropriate regulatory interventions 
to stimulate increased application of RE systems in locations where market 
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mechanisms have not resulted in significant investment in RE systems. One such 
example discussed at the Dialogue was the Pacific island countries. 

3.  Policy makers and regulators should promote consumer awareness of RE as 
consumer awareness can drive increase penetration through increased demand. 

4.  Policy makers and regulators should ensure clear legislation, a conducive overall 
framework consisting of the right policies, and a positive legal and regulatory 
environment because these elements are required for expansion of the RE sector. 

5.  One key barrier to more rapid development of the RE sector is inadequacy of 
information among regulators, which makes it difficult for them to design 
effective regulatory interventions. This issue can be addressed by increased 
interaction between regulators and the private sector, including both implementers 
and investors for regulators to properly understand the real market barriers  
and bottlenecks. 

 6.  The integrity of the regulators is paramount to ensure faith in the decisions they 
make. Policy makers can seek to guarantee their integrity by legislation, which 
includes appropriate processes for appointing and removing of the regulators. 

 7.  Advancing RE technology advancement is key to expanding the sector, and 
industrialized countries have a major role to play in relation to technology 
development and transfer. 

 8.  Policy makers and regulators should mainstream RE in the planning processes to 
automatically improve its consideration in the expansion of the energy sector. 

 9.  Policy makers and regulators need to give social development equal priority by 
increased consideration of the needs of the local communities, including by 
(a) giving off-grid RE projects equal attention, and (b) ensuring an adequate 
consultative process and revenue sharing with the local communities. 

10.  The participants in this group agreed in general with these key messages. It is recognized 
that the processes of developing clean energy policy and regulation are iterative and 
evolving and, hence, dialogue is extremely valuable and needs to continue. 

System Issues and Grid Design 

1.  Policy makers and regulators should develop support mechanisms to move toward 
Smart Grid deployment by 2025 across Asia and the Pacific. 

2.  Policy makers and regulators should elaborate a Quick Start Guide on Smart Grids 
for developing countries, with national considerations. 

3.  Short term actions are needed, such as investment in technology (consumer 
applications, communication technology, distribution) to support roll out of  
Smart Grids. 

 4.  Policy makers and regulators should develop short-term consumer education 
programs. 
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5.  Policy makers and regulators should shift the paradigm/open the discussion and 
build capacity by educating policy makers, utilities, and financiers about benefits 
and co-benefits of Smart Grid systems. 

6.  Policy makers and regulators should encourage government and private sector 
research and development (R&D), adapted to the context of Asia and the Pacific. 

7. Policy makers and regulators should develop a grid code and software codes. 

8.  Policy makers and regulators should develop common technical and efficiency 
standards for consumer applications. 

9.  Policy makers and regulators should launch pilot projects in the short-term in 
industry, ports, airports, where appropriate, starting at the municipal level with 
micro-grids. 

10.  Policy makers and regulators should create an Inter-Ministerial Task Force to 
identify and remove bureaucratic roadblocks. 

Complementary Recommendations

In addition to these messages, individual session participants formulated complementary 
recommendations to governments, countries, and regulators. These included defining 
the scope and starting points for a Smart Grids initiative in Asia, for the medium and 
long term, based on country conditions; understanding the components and broad 
architecture of a model smart grid, and looking at future scalability and interoperability 
issues; creating public–private vehicles for funding and designing good pilot programs; 
implementing EE and demand response to justify the investments in smart grids; 
selecting energy-intensive consumers and negotiating their participation; and carefully 
revisiting the schemes for interconnecting RE plants with the grid.

Carbon Capture and Storage 

As CCS technology becomes more readily available, developing economies should 
consider the most appropriate regulatory and project governance models to maximize 
the economic, energy, and climate benefits from the deployment of the technology. 
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Background Paper
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Policy, and Regulation

Prepared as background for discussion at the Asia-Pacific Dialogue  
on Clean Energy Governance, Policy, and Regulation 

Asian Development Bank Headquarters, Manila 21–22 June 2010
Kala Mulqueeny, Senior Counsel, Asian Development Bank1

Abstract

The Asia-Pacific Dialogue on Clean Energy Governance, Policy, and Regulation is an 
opportunity for policy makers, regulators, civil society, and the private sector from 
across Asia and the Pacific to share and learn from their previous successes and failures 
in facing these challenges in attaining effective Clean Energy Governance, Policy, and 
Regulation. It brings together not only energy sector participants but also focal points 
on climate change from environmental ministries. It will also allow the participants from 
Asia and the Pacific to draw on the experiences of participants from the United States 
(US), Australia, Chile, and Brazil, among others, to enrich their own understanding. 
This background paper presents a broad overview of the energy sector in Asia and some 
Pacific countries. After this overview, corresponding with the Dialogue sessions, it 
describes the need for Clean Energy regulation; covers the Clean Energy resource mix; 
regulations to promote EE and demand-side management (DSM), regulation to drive 
investments in RE; systems for regulating markets and providing incentive mechanisms 
for Clean Energy; the nature of grid systems for Clean Energy; the importance of 
a climate change for an electricity regulators network; and the role of regulation in 
facilitating and protecting against risks for the carbon capture and storage. 

“Clean energy” encompasses energy efficiency (EE), renewable energy (RE), and carbon 
capture and storage (CCS). Combined heat and power (CHP) systems and distributed 
generation (DG) are commonly understood approaches for expanding the adoption 
of EE and RE into the overall energy system. EE involves improving the efficiency of 
supplying energy services and of constraining and more efficiently meeting the demands 
of end users. CHP systems are related, as they increase efficiency by producing electricity 
and thermal energy (heat) from one source. RE power comes from primary sources like 

1 The views expressed in this paper are those of the author and do not necessarily reflect the views and policies of the Asian 
Development Bank (ADB) or its Board of Governors or the governments they represent.
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the sun, wind, tidal water currents or falling water, geothermal, and biomass or biogas. 
DG involves small-scale energy systems that produce energy close to the place end users 
use them, and often use RE power (but may also use diesel oil). CCS is a new technology 
that has potentially significant gains for climate change mitigation, despite continued 
use of coal, by capturing CO2 from a power plant or industrial facility and burying it 
underground. 

Key Messages on the Role of Governance, Policy, and Regulation  
in Facilitating Clean Energy

Climate change compels an immediate and urgent response to implement  
a transition to clean energy.

Many experts estimate that the global average temperature will rise an additional 2.4 to 
6.4 degrees Celsius by 2100 if the world continues on its business-as-usual path. The 
International Energy Agency’s 2009 World Energy Outlook states: “Without a change 
in policy, the world is on a path for a rise in global temperature of up to 6 °C, with 
catastrophic consequences for our climate.” Moreover, “to avoid the most severe weather 
and sea-level rise and limit the temperature increase to about 2°C, the greenhouse-gas 
concentration needs to be stabilized at around 450 ppm CO2-equivalent.” But to do so, 
energy-related CO2 emissions have to peak just before 2020 and decline thereafter by 
more than one-third of our current business-as-usual emissions. This decline will not 
happen by itself.

Clean energy has energy security, access to energy, and other social benefits.

Clean energy services can help energy security  by reducing a nation’s overall need for 
energy from EE, increasing its reliance on local primary sources of RE,  allowing less 
dependence on expensive imports of fossil fuels. In developing Asia and the Pacific, 
they are particularly important because they can also help expand access to rural areas 
and remote locations that are hard to access through the main grid. They also offer 
important social benefits  such as improved health (from reduced indoor air pollution) 
and improved education (from better lighting), all at lower environmental costs.

Clean energy finance needs are immense and require regulatory frameworks  
and good governance. 

The scale of investment needed in new clean energy technologies to deliver clean energy 
technology is immense. Large inflows of public sector financing are expected in Asia, 
and large inflows of private sector financing are needed. Clean energy deployment will 
need a conducive governance context and enabling regulatory framework. For public 
and private sector investments to materialize and serve their intended purpose, two 
conditions are required. First, governments must adopt and implement the policies, laws, 
rules, and regulatory frameworks to facilitate investment in clean energy technologies, 
and to provide for investor certainty that potential returns can be realized. Investors and 
citizens alike need to view the overall regulatory framework as credible and legitimate. 
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Second, introducing such large financial investments requires strong systems of public 
governance to manage such vast amounts of financial resources, and strong systems of 
energy sector governance, to establish processes to ensure that those immense financial 
resources are used for the purposes of promoting and establishing clean energy, and not 
poorly managed because existing governance systems are overstressed, or are siphoned 
off for scrupulous or corrupt purposes. In addition, good governance is needed to design 
effective programs and policies that are effective and have traction with the stakeholders 
they are intended to help.

Clean energy governance requires energy sector institutions to coordinate effectively.

Clean energy policy, and regulatory decisions and actions on clean energy are governed 
and regulated by a complex and overlapping mix of institutions, including energy 
ministries, RE and EE departments and agencies, environment ministries, the private 
sector, and consumers rather than a single energy sector regulator. This institutional 
mix complicates effective decision making and requires coordination. Energy sector 
institutions must streamline and coordinate at the national, regional, and international 
levels to ensure effective deployment and use of clean energy.

Clean energy compels integration of economic and environmental decision making. 

Energy sector regulators make economic decisions that have environmental and clean 
energy impacts, and these impacts need to be taken into consideration in decision making. 
In practice, policy and regulatory processes are often interactive. While policy makers 
(ministries and departments) set broad policy frameworks, which are often enshrined in 
laws set by the legislature, “autonomous” energy regulatory bodies have varying levels of 
discretion and will be involved in setting policy and developing regulations within their 
given mandates and these broad parameters. There are two ways a formal “economic” 
regulator may be given a mandate to develop clean energy regulation: either (i) by a 
general mandate to do things to provide long-term protection for consumer interests 
and sustainability, or (ii) by a more specific mandate to implement laws or policy that 
require specific implementation of EE measures or RE measures such as the developing 
feed-in-tariff regulations. 

The processes of developing clean energy policy and regulation are iterative.

Developing a good clean energy policy and developing and implementing good energy 
regulation are an iterative process. Policy makers produce and administer the same 
regulations that affect the energy sector, and regulators also make policy and regulation; 
but this policy should be guided by their overarching mandates. 

Clean energy requires environmental externalities to be reflected into energy prices 
and pricing needs to reflect their full cost. 

Clean energy technologies are not currently compared on equal terms with traditional 
technologies because environmental externalities are not included. Full-cost pricing 
involves the inclusion of environmental externalities from the resource within the  
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bid-price when comparing and selecting generation resources. Regulating to put a price 
on an environmental externality may nominally increase the cost of energy but will 
ensure accurate pricing, so that users pay the full price and the market reflects all the 
costs of producing the good. By internalizing environmental externalities, like putting a 
price on carbon, the price will reflect the true cost of producing the good to society and 
the efficiency of the industry will be improved because customers will get proper price 
signals, and hence reduce their excessive use of energy. 

Clean energy requires fossil-fuel subsidies to be removed. 

It is important to have a level playing field for all energy sources. Not only are the 
environmental costs of traditional energy not included, but they often receive significant 
subsidies, to the disadvantage of clean energy. To achieve a level playing field means 
eliminating government subsidies for nuclear and fossil fuel power to remove the 
unfair advantage that nuclear and fossil fuel technology currently have due to the large 
subsidies for these energy resources. Removing the unbalanced subsidies will improve 
competition between conventional energy systems and the clean energy sources of EE 
and RE.

Clean energy requires least-cost energy services to be supplied.

The objective of energy policy should be to supply energy services to all at the least 
full cost to society. This objective requires understanding energy demand projections 
to involve citizen demands for access to energy services, with the construction of new 
large-scale power plants or transmission lines, often not the least cost way of providing 
those services. EE can often provide those services at less cost. Once all technologies are 
priced on a full-cost basis, clean energy technologies are often least cost. Basic energy 
services like cooked food, heating and cooling, and lighting should be affordable, clean 
and sustainable, reliable, and efficient. 
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Background Paper
Clean Energy Governance, Policy, and Regulation  

in the Asia and Pacific Region

Prepared as background for discussion at the Asia-Pacific Dialogue  
on Clean Energy Governance, Policy, and Regulation,  

Asian Development Bank Headquarters, Manila, 21–22 June 2010
Kala Mulqueeny, Senior Counsel, Asian Development Bank*

A. Introduction

The peoples of the Asia and Pacific region need access to modern and reliable energy 
services to engage in income-generating activities; extend productivity beyond daylight 
hours; avoid time spent collecting fuelwood from forests and water from streams; avoid 
respiratory diseases from burning oil, coal, and biomass; better deliver education and 
health; and improve their overall quality of life.2 

The conventional approach to meeting these energy needs is to forecast the power 
demand that supplying these services would require, and to then seek to develop 
and finance investments in large-scale power generation to meet that demand. This 
business-as-usual story is old. It involves continuing to base planning and delivery of 
power on significantly expanding large-scale supply systems that transmit power from 
a central generating source, over long transmission and distribution lines, in large part, 
to central demand centers. Power generation is most often based on a fossil fuel–based 
primary source of energy like coal, oil, or natural gas (although with large hydropower 
and nuclear power is also used). Without doubt, the delivery of basic energy services 
sufficient to provide access to all of the peoples of Asia and the Pacific will require 
significant public and private sector investments in energy infrastructure. A 2009 report 
on Asian infrastructure recorded energy sector investment needs between 2003–2030 
of $16 trillion worldwide, and $4 trillion–$5 trillion for developing Asian countries.3

However, climate change is now recognized as humanity’s greatest single challenge. 
Energy-related CO2 emissions worldwide are projected to increase by more than 39% by 
2030. Many experts estimate that the global average temperature will rise an additional 
2.4°C to 6.4°C by 2100 if the world continues on its business- as-usual path.4 Asia and 

* Angelique Dawn Badelles provided excellent research assistance and gave the benefit of very helpful conversations 
on these topics. Fredrick Weston kindly contributed material for the section on Resource Planning in Liberalized 
Markets. Mycle Sneider provided inputs on grid systems. Shantanu Dixit provided guidance on regulation in India. 
Peter Du Pont and Smita Nakhooda gave helpful comments. Wayne Shirley, Peter du Pont, Fredrick Weston, and Smita 
Nakhooda have spoken with me on these themes on many occasions and contributed to my thinking on the issues. 
Mark Alain Villocero provided excellent support. Comments are welcome. Please send to kmulqueeny@adb.org, cc’d to 
abaddelles@adb.org

2 ADB. 2008. Energy for All Initiative. Manila.
3 ADB. 2009. Infrastructure for a Seamless Asia. Manila.
4 Based on a high emissions scenario developed by IPCC in 2000. ADB. 2009. The Economics of Climate Change in 

Southeast Asia: A Regional Review. Manila.
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the Pacific will suffer severe climate-related disasters, including droughts, floods, and 
tropical cyclones, and suffer many of climate change’s worst affects. In Southeast Asia, 
the effects will include a decline in the rice yield potential by up to 50% on average by 
2100.5 Much of the world’s increase in energy related emissions will come from Asia. 
The People’s Republic of China (PRC) is projected to almost double its emissions, from 
6.0 billion metric tons in 2007 levels to 11.7 billion metric tons by 2030, to contribute 
more than 29% of worldwide emissions by 2030.6 In India in 2007, total CO2 emissions 
were 1.3 billion metric tons, which are expected to rise to 3.4 billion metric tons in 
2030.7 In Southeast Asia in 2007, primary energy supply from fossil fuels accounted for 
74% of the total,8 amounting to 1 billion metric tons in CO2 emissions.9 

In 2009, the International Energy Agency (IEA) reported: “Without a change in policy, 
the world is on a path for a rise in global temperature of up to 6°C, with catastrophic 
consequences for our climate.” Moreover, “to avoid the most severe weather and sea-
level rise and limit the temperature increase to about 2°C, the greenhouse gas (GHG) 
concentration needs to be stabilized at around 450 ppm CO2-equivalent.” But to do so, 
energy-related CO2 emissions have to peak just before 2020 and decline thereafter by 
more than one-third of our current business-as-usual emissions. Pacific countries see the 
need to stabilize CO2 emissions at an even lower 350 ppm to keep global temperature 
rise below 1.5°C. This lower level would require even more drastic GHG reductions. 
These reductions will not happen by themselves. 

In Asia, the power sector also has other environmental impacts. Air pollution is a 
significant national and regional challenge that affects almost all Asians: Asians are calling 
for cleaner air. Asia is water intensive and pressures on water resources are ever growing. 
The power industry impacts on water resources because large quantities are used for 
cooling thermal power systems and hydropower. Moreover, unmanaged pollution from 
the power industry can affect water resources. Asian countries are seeking clean water 
for all to meet basic needs.

A choice is possible. Meeting the needs of the peoples of Asia and the Pacific to deliver 
basic energy services should require significant rethinking about the nature of energy 
infrastructure investments that could best deliver these services within a world constrained 
in its primary energy choices by climate change, and within a region also constrained in 
its choices by the potential for increased harm from environmental pollution. 

Creating a new alternative story will require us to rethink how we deliver energy services 
to people, and question the continued expansion of large-scale systems. Ideally, energy 
efficiency (EE) and renewable energy (RE) technologies would be able to supply all our 
needs. EE investments would always be considered in advance of expanding power systems. 
Systems that combine the production of electricity with the production of heat would be 

5 ADB. 2009. The Economics of Climate Change in Southeast Asia: A Regional Review. Manila.
6 International Energy Agency (IEA). 2009. World Energy Outlook. Paris: OECD/IEA.
7 Ibid.
8 IEA. 2010: Deploying Renewables in South East Asia: Trends and Potentials. Paris: IEA.
9 IEA. 2009. World Energy Outlook. Paris: OECD/IEA.
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used to promote efficiency. Governments would take the most significant policy measure 
needed to assist RE and remove the immense existing subsidies on fossil fuels. Small-scale 
RE generation distributed to local and rural areas where it is needed would supply off-
grid power, while larger RE generation like geothermal and hydropower, would supply 
large-scale systems. However, energy use projections predict that fossil fuels, particularly 
coal, are likely to continue to play a significant role as a primary energy source over the 
next 20–40 years at least. Thus, in our alternative story, carbon capture and storage (CCS) 
of CO2 emissions could have a large role to play in achieving progress on reducing the 
growth of GHG emissions and mitigating climate change. Ultimately, the end goal of this 
rethinking is for all the peoples of Asia and the Pacific to have access to energy services at 
an affordable price, and reasonable quality to improve their quality of life while delivering 
those services within the earth’s environmental constraints. 

The scale of investment needed in new clean energy technologies to deliver this new 
alternative story is immense. The IEA estimates that to meet growing demand, $20.0 trillion 
will be needed for energy supplies globally from 2006 to 2030, more than half of which 
will be in developing countries ($3.7 trillion in the PRC and $1.2 trillion in India).10 For 
developing Asia and the Pacific, expansion and modernization under a business-as-usual 
scenario would cost $9 trillion, but would save $700 billion under a sustainable energy 
scenario, and cost the lower amount of $8.3 trillion.11 But without the right governance 
environments and legal and regulatory frameworks, finance will not deliver the actual 
clean energy investments and infrastructure to satisfy our clean energy needs.

Clean energy deployment will need a conducive governance context and enabling 
regulatory framework. For public and private sector investments to materialize and serve 
their intended purpose, two conditions are required. First, governments must adopt and 
implement the policies, laws, rules, and regulatory frameworks to facilitate investment 
in clean energy technologies, and to provide for investor certainty that potential returns 
can be realized. Investors and citizens alike need to view the overall regulatory framework 
as credible and legitimate. 

Second, introducing such large financial investments could stress existing systems of 
governance and introduce new challenges for those administering the new finance, 
as well as introduce new risks of corruption. Strong systems of public governance to 
manage such vast amounts of financial resources—and strong systems of energy sector 
governance—must establish processes to ensure that those immense financial resources 
are used to promote and establish clean energy, and not poorly managed because 
existing governance systems are overstressed, or are siphoned off for scrupulous or 
corrupt purposes. In short, good governance is needed so that the new financing that 
we need to steer toward clean investment goes to its intended purpose. In addition, 
good governance is needed to design effective programs and policies that are effective 
and have traction with the stakeholders they are intended to help. The right governance 
processes will require a mix of government, civil society, and private sector views to be 

10 IEA. 2007. Tracking Industrial EE and CO2 Emissions. Paris: IEA.
11 UNESCAP 2008.
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taken into account. But most importantly, they will require a strong, accountable, and 
transparent government role, achieved through both policy makers who largely chart the 
course, and the policy makers and regulators who largely implement it.

The Asia-Pacific Dialogue on Clean Energy Governance, Policy, and Regulation is an 
opportunity for policy makers, regulators, civil society, and the private sector, from across 
Asia and the Pacific to share and learn from their previous successes and failures in facing 
these challenges in attaining effective Clean Energy Governance, Policy, and Regulation. 
It brings together not only energy sector participants but also focal points on climate 
change from environmental ministries. It will also allow the participants from Asia and the 
Pacific to draw on the experiences of participants from the United States (US), Australia, 
Chile, and Brazil, among others, to enrich their own understanding. For the purposes of 
confining the parameters of a 2-day event, for the 2010 Dialogue, we direct the attention 
to electricity sector governance, policy, and regulation and emphasize addressing climate 
change challenges. As explained above, we consider “clean energy” to encompass EE, RE, 
and CCS. Combined heat and power (CHP) systems and distributed generation (DG) 
are commonly understood approach for expanding the adoption of EE and RE into the 
overall energy system.

EE involves improving the efficiency of supplying energy services and of constraining 
and more efficiently meeting the demands of end users. CHP systems are related as they 
increase efficiency by producing electricity and thermal energy (heat) from one source. 
RE power comes from primary sources like the sun, wind, tidal water currents or falling 
water, geothermal, and biomass or biogas. DG involves small-scale energy systems that 
produce energy close to the place end users use them, and often use RE power (but may 
also use diesel oil). CCS is an emerging technology that has potentially significant gains 
for climate change mitigation, despite continued use of coal, by capturing CO2 from a 
power plant or industrial facility and burying it underground; provided the technology 
can be very quickly proven to be commercially viable at the scales necessary to make a 
real contribution.

This paper presents an initial broad overview of the energy sector in Asia and some 
Pacific countries. After this overview, it presents a summary of themes and issues 
corresponding with the Dialogue sessions. The need for clean energy regulation has 
generally been described above. It then covers the clean energy resource mix, regulation 
to promote EE and demand-side management (DSM), regulation to drive investments 
in RE, regulating markets and incentive mechanisms for clean energy, the nature of grid 
systems for clean energy, climate change and an electricity regulators network, and CCS.

B. The Energy Sector in Asia 

1. Energy Sector Reforms in Asia

Over the past 3 decades, many countries in Asia have initiated regulatory reform in their 
energy sectors with the aim of improving the delivery of energy, increasing investment 
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in the sectors, and reducing government budget burdens that were subsidizing service 
delivery and, in some cases, essential investments. Regulatory reforms in Asia have followed 
worldwide ideational shifts commencing in the 1980s and 1990s following reforms in the 
United Kingdom (UK), US, and Chile, which sought to deregulate the power markets, 
unbundle state-owned electricity utilities, introduce private sector competition, establish 
electricity markets, and establish and strengthen (independent) energy regulators. 

In the late 1980–early 1990s, the first wave of reforms in the power sector of many Asian 
countries took a slightly different form with the introduction of independent power 
producers through power purchase agreements (PPAs) contracted with incumbent 
electricity utilities. Subsequently, proposals for unbundling and privatizing incumbent 
utilities, and introducing competition into the generation sector were introduced in 
Singapore, Malaysia, Indonesia, Thailand, the Philippines, and more lately Viet Nam. 
Most struck problems. However, separate energy sector regulators have now been 
established in Malaysia, the Philippines, Thailand, Viet Nam, and Cambodia, Indian 
states, Sri Lanka, Mongolia, and the People’s Republic of China, among other countries. 

Despite these broad and important attempts at regulatory reform, the electricity sector 
in many Asian countries remains plagued with the problems these reforms were meant 
to resolve: lack of access for large segments of the population, significant inefficiency, 
including large transmission and distribution losses in the electricity sector, tariffs that 
do not give sufficient revenues to cover the costs of service, and subsidies not targeted 
to ensure the poor have affordable access. Moreover, most Asian countries significantly 
depend on fossil fuels, which are given significant subsidies. 

In the US, the UK, and Australia, and other developed countries, wholesale and retail 
power markets have been introduced. In Asia, with exceptions such as Singapore and 
the Philippines, the model of power supply in most countries is that they continue to 
have power provided by incumbent utilities, albeit with independent power producers 
(some large and some small) selling to them. This means that lessons from developed 
countries can provide helpful illustrative guidance but the current power sector context 
will often be different. 

2. Climate Change and the Energy Sector Reforms in Asia

Since the 1980s, when the UK regulatory reform model began to dominate thinking, and 
since the 1990s, when it began to take form in Asia, energy challenges, which were then 
less prominent, have garnered international and regional attention. Climate change and 
sustainable energy did not feature large in these debates over regulatory reform. However, 
in the late 1980s, the international community became more involved in a debate that 
took place in tandem, which was concerned with the critical implications of global 
climate change. Following concerns about global warming, in 1992, the international 
community adopted the United Nations Framework Convention on Climate Change, 
followed in 1997 by the Kyoto Protocol. In 2007, the International Panel on Climate 
Change reported that “warming of the climate system is unequivocal.”12 

12 International Panel on Climate Change. 2007. Fourth Assessment Report: Climate Change.
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Today, global climate change is recognized as one of humanity’s most critical challenges. 
As Lord Stern famously wrote, climate change is the world’s “largest market failure.”13

The Stern Review concludes that an investment of 1% of gross domestic product (GDP) 
per year, worldwide, is required to avoid the negative effects of climate change. A failure 
to address climate change will result in a global GDP up to 20% lower than it otherwise 
would be.14 

In December 2009, at the Copenhagen climate negotiations, and this month in Bonn, 
the international community gathered to confront the enormity of the climate crisis. 
But it left those events, challenged by the equally enormous political task of achieving 
international agreement on a way forward to resolve the crisis.

In June 2010, despite these setbacks on achieving an international consensus on a 
way forward, few people would consider the use of primary energy resources, and the 
demand for energy services and energy security, without also considering their effect on 
global climate. Asian policy makers and regulators can and have the incentive to play a 
leadership role in deploying clean energy to contribute to solving the climate problem.

3. Autonomous Energy Regulators and Clean Sustainable Energy 

In Asia, the origins of establishing autonomous regulators for the energy sector, to make 
decisions on price and quality, lie in the processes of market and regulatory reform 
described above. An emerging and important new body of thinking has recognized that 
despite these origins, the presence of autonomous energy regulators affects the public 
interest and has the potential for improved social and environmental governance of the 
energy sector, including climate change imperatives, while also addressing traditional 
access and price issues.15 

In sum, many now argue that energy sector regulators can make decisions that promote 
clean energy and avoid environmental and social harm at the outset by taking decisions 
consistent with their mandates that avoid negative environmental impacts and promote 
good ones. They need to take into account environmental and social considerations 
to the extent that economic decisions have environmental impacts.16 This approach 
is preferred to an approach that waits until the negative effects have happened and 
lets a separate environmental regulator attempt to police them once they have become 

13 N.H. Stern. 2007. The Economics of Climate Change: The Stern Review. Cambridge University Press.
14 ADB. 2009. The Economics of Climate Change in Southeast Asia: A Regional Review. Manila.
15 S. Dixit, et al. 2007. The Electricity Governance Indicator Toolkit – Benchmarking Best Practice and Promoting 

Accountability. Washington, DC: World Resources Institute; N. Dubash. 2005. Regulation as an Arena for Social 
Policy: Examples from Electricity in Asia. Paper prepared for World Bank Conference on New Frontiers of Social Policy, 
December. Available at http://siteresources.worldbank.org/INTRANETSOCIALDEVELOPMENT/Resources/
Dubash.rev.1.pdf; S. Nakhooda, S. Dixit and N. Dubash. 2007. Empowering People: A Governance Analysis of Electricity 
in Asia. Washington, DC: World Resources Institute and Prayas Energy Group.

16 S. Nakhooda, S. Dixit, and N. Dubash. 2007. Empowering People: A Governance Analysis of Electricity in Asia. 
Washington, DC: World Resources Institute and Prayas Energy Group; The Regulatory Assistance Project (RAP). 
2000. Best Practices Guide in Implementing Power Sector Reform. Montpelier, Vermont: RAP; N. Dubash. 2002. Power 
Politics: Equity and Environment in Electricity Reform. World Resources Institute, Washington, DC; and K. Mulqueeny. 
Electricity Regulators and Environmental Sustainability. [Work-in-Progress].



Background Paper 105

externalities. Implicit in this statement is that an electricity regulator should not extend 
decision making to usurp the preexisting roles of environmental regulators. 

Traditional commentators on the economic regulation of energy prices and quality by 
separate or so-called “independent” regulators (and some energy regulators themselves) 
often claim that energy regulators have no mandate for, or no business in, taking 
decisions that factor in, and seek to avoid or minimize the environmental and social 
costs of their decisions. Instead, they should focus on a strict mandate of economic 
regulation. There are several responses to this claim. First, in many countries, the easy 
response is that the legislature itself has given the regulator the mandate to consider 
sustainable development, RE, or EE.

For example, in the UK, the Office of Gas and Electricity Markets (Ofgem) was 
established in 2000 with a duty to protect consumer interests, where appropriate 
through competition. In 2004, Ofgem’s mandate was extended to include sustainable 
development17 and in 2008, a new Energy Act made that mandate of equal weight 
with its traditional mandates emphasizing that its role as a regulator involved ensuring 
sustainable development of gas and electricity.18 Similarly, in the US, 15 state regulators 
have a mandate to consider environmental issues such as the resource mix, generation 
siting choices, and the types of tariff and whether they promote EE.19

In Asia, the Philippine regulator is given the mandate to develop and administer feed-
in-tariff rules20 and net-metering standards, pricing methods, and other RE commercial 
arrangements.21 The Malaysian regulator is given the mandate to promote efficiency,22

the use of RE, and the conservation of non-RE.23 The Singapore regulator is mandated 
to promote energy and economic efficiency.24 In Thailand, the regulator is tasked with 
administering the Power Development Fund, a fund to promote the promotion of 
environment-friendly energy and RE, in addition to having the mandate to promote EE, 
RE, and energy with limited environmental impacts.25 In Viet Nam, the regulator assists26

in formulating the retail price of electricity, with pricing policies required to contemplate 
energy resource savings, and new and RE that limits environmental pollution in electricity 
production.27 In India, the respective state electricity regulatory commissions are tasked 
with the promotion of RE, including setting and administering the percentage of purchase 

17 G. Owen. 2005. Sustainable Development Duties: New Roles for UK Economic Regulators. Utilities Policy 14.
18 Sustainability, http://www.ofgem.gov.uk/Sustainability/Pages/Sustain.aspx
19 M. Dworkin, D. Farnsworth, J. Rich, and J. Klotz. 2006. Revisiting the Environmental Duties of Public Utility 

Commissions. Vermont Journal of Environmental Law. 7 (1). These fifteen states are Alaska, Connecticut, Florida, 
Illinois, Iowa, Maine, Maryland, Mississippi, New Jersey, New York, North Carolina, Rhode Island, Utah, West 
Virginia, and Wisconsin. (1).

20 Section 7, The National RE Act of 2008.
21 Section 10, The RE Act of 2008.
22 Section 14 (g) Energy Commission Act 2001.
23 Section 14 (i) Energy Commission Act 2001.
24 Part II (3) (b) Singapore Electricity Act 2001 and Part III 6 (f ) Singapore Energy Market Authority Act 2001.
25 Section 11 (16) Energy Industry Act (2007)
26 Sec 3, Art. 31. The Electricity Law (No. 28/2004/QH11).
27 Sec 3, Art. 29. The Electricity Law (No. 28/2004/QH11). 
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from renewable sources of energy under the Renewable Purchase Specification.28 The 
Electricity Act also requires these regulators to make tariff determinations for cogeneration 
and electricity generation from renewables,29 and to determine tariffs to encourage efficient 
and economical use of resources.30 In the PRC, in addition to its economic regulatory 
responsibilities, the State Energy Regulatory Commission is tasked with enforcing the 
state’s environmental laws and regulations and standards and conditions under licenses, in 
conjunction with the relevant environmental agencies.31 

In short, autonomous regulators are frequently expressly tasked with duties that 
encompass decisions on clean energy. These clean energy mandates are not necessarily 
new, but legislators are now more often conferring these broader mandates on energy 
regulators. Increasingly, regulators are implementing these broad clean energy mandates 
successfully and there is already a rich experience to share. 

However, even without such explicit mandates for an energy regulator, the legislature 
usually has given broad powers to make price and quality decisions in the public 
interest, and the regulator is left a wide discretion. Policy makers, regulators, regulatory 
economists, and consultants have debated the extent to which a regulator should 
exercise this mandate in favor of environmental and social sustainability. However, a 
regulator’s formal mandate almost always includes promoting efficiency and protecting 
consumers. Thus, even standard regulatory mandates encompass this regulatory 
discretion to make efficiency improvements, with many least-cost economic efficiency 
improvements possible through supply- and demand-side EE measures. Similarly, in 
relation to protecting consumers, decisions on quality and safety, which are aspects 
of technical regulation, are often in practice fairly subsumed within the role of the 
“economic” regulator. A mandate covering these broad parameters starts to extend 
beyond a strictly economic mandate to extend into social and environmental arenas. 
Moreover, as policy makers in the many countries that have established a sustainability 
mandate for the energy regulator have recognized, in the context of climate change, 
environmental externalities, and often fragmented institutional governance of the 
energy sector, a coordinated approach to the energy sector requires the energy regulator 
to include consideration of the environmental and social impacts of its decisions on 
price and quality. 

In short, the price of electricity, the mix of energy resources, the extent that investments 
in the energy sector provide returns to investors, the costs incurred in meeting different 
quality levels, and the quality supplied affect the demand for electricity, the primary 
energy sources used for generation (be they RE or fossil fuel based), and the nature of 
transmission and distribution systems. Regulators need to be at the very least aware of 
the impact of their decisions on the environment and society. They need to deliberate 
and be explicit about the choices and tradeoffs involved when making decisions that 
impact environmental and social sustainability. 

28 Section 86(1) (e) of the Indian Electricity Act 2003
29 Section 61 (h) of the Indian Electricity Act 2003
30 Section 61(c) of the Indian Electricity Act 2003
31 http://www.serc.gov.cn/opencms/export/serc/english_index.html
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That is different from saying energy regulators need to be environmental regulators. The 
role of the energy regulator in promoting clean energy is distinct. Because energy regulators 
make decisions about price and quality, which affect the consumption of electricity, and 
this leads to environmental impacts, energy regulators need to consider the effects of these 
decisions when making them; and there are many ways of doing so that involve only 
modifications to their existing tasks. It is a fiction to say that regulators do not make 
policy: policy and regulation are an iterative process. In the real world, energy regulators 
often make policy while administering the scope of their broad mandates. 

Supporting this progressive thinking on the regulatory role in environmental and social 
sustainability and climate change, in October 2009, at the Fourth World Forum on 
Energy Regulation in Athens, over 500 regulators from all over the world agreed a 
Statement on Climate Change, whereby they committed to “a set of substantive actions 
within our areas of responsibility and express our commitment to play a major role by 
overseeing the development of efficient and climate responsible energy markets.”32

4.  Asian and the Pacific Energy Institutions that Issue Policy  
or Promulgate Regulations

Throughout Asia and the Pacific, in a more recent wave of policy, legislative, and 
“regulatory reforms,” governments have recognized the multiple challenges presented 
by climate change, energy security, and ensuring sustainable energy access. New clean 
energy, EE, and RE targets have been set and laws have been passed. To sample just a 
few, in 2008, in the Philippines, the RE Act was adopted introducing fiscal and non-
fiscal incentives to accelerate RE growth. In 2004, Indonesia introduced a new policy on 
RE and energy conservation requiring Indonesian utility companies to generate 5% of 
electricity produced from RE, with the aim of utilizing 78,500 barrels of oil equivalent 
of RE by 2010.33 In 2005, Viet Nam’s Prime Minister approved a program improving 
EE, reducing energy losses, and instituting measures for improving energy conservation 
in all sectors of the economy.34 In Tonga, a new energy sector road map was recently 
adopted, which sets ambitious RE targets by 2012. Many of these changes to policy, 
legislation, and regulation have led to the creation of new institutions, agencies, or 
regulatory bodies that are now involved in decision making over primary energy resource 
use and which are related to the provision of energy and water services. In India, RE 
falls under the Ministry of New and RE, while power sector policy falls under the 
Ministry of Power, which oversees the Bureau of EE (BEE) established in 2002 under 
the provisions of the 2001 Energy Conservation Act. The BEE will, among other things, 
establish and administer the Perform Achieve and Trade system for an EE certificate 
market. In Indonesia, the Directorate General of Electricity and Energy Utilization 
recently established a separate Directorate for New and RE and Energy Conservation, 
in addition to the existing directorates covering electricity regulation and supervision. 

32 World Energy Regulators’ Statement on Climate Change. World Forum on Energy Regulation IV Athens, Greece, 
20 October 2009. http://www.worldforumiv.info/Forum-Outcomes/Forum-Outcomes/World-energy-regulators-
statement-on-climate-change.html

33 Minister of Energy and Mineral Resources Decree No. 2/2004. Policy on RE Development and Energy Conservation.
34 National Targeted Program on EE and Conservation (EEC) for the period 2006–2015. (2006)
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In Sri Lanka, a Public Utilities Commission regulates the sector, while the Sustainable 
Energy Institute develops and implements policy for RE, demand-side EE, and energy 
conservation.

In some cases, the existing autonomous regulator has been given a related role. For 
example, this happened in the Philippines when the National RE Board was established, 
and is tasked with coordinating with the regulator. Moreover, while in India the BEE 
develops policy and strategy, state regulatory commissions have a mandate to promote 
efficiency in determining the electricity tariff. 

In sum, clean energy policy and regulatory decisions and actions over clean energy are 
governed and regulated by a complex and overlapping mix of institutions, including 
energy ministries, RE and EE departments and agencies, environment ministries, 
the private sector, and consumers rather than a single energy sector regulator. This 
institutional mix complicates effective decision making and requires coordination. 
Institutional streamlining and coordination at the national, regional, and international 
levels are critical to ensure effective deployment and use of clean energy. 

C. A Clean Energy Resource Mix

Conventional modes of energy sector planning seek to expand supply-side generation 
resources to meet estimated demand, at high reliability levels, and with low economic 
costs. This has led to approaches that sought to meet estimated growth in energy needs 
through rapidly expanding new generation sources of energy, together with extensions 
in transmission and distribution. Conventional planning for transmission has been 
driven by single power projects and utilities. This session of the Dialogue asks: How 
can we define and most efficiently and effectively meet our needs for electricity-based 
energy services?

1. Integrated Resource Planning in Energy Sectors with a Dominant Utility

Since the mid- to late 1990s, integrated resources planning (IRP) has evolved to facilitate 
“the combined development of electricity supplies and DSM options to provide energy 
services at minimum cost, including environmental and social costs.”35 It does this by 
(i) evaluating EE options on equal terms with expanding generation by building more 
power plants; (ii) building environmental and social costs into evaluating the most 
appropriate energy road map, which makes EE and RE more attractive; and (iii) building 
in risks and probabilities.36 IRP seeks to build in a wide range of technologies and 
approaches to (i) promote more efficient supply of electricity, (ii) reduce consumer 

35 J. Swisher, G. M. Jannuzzi, and R. Redlinger. 1997. Integrated Resource Planning: Improving EE and Protecting the 
Environment. UNEP Collaborating Center on Energy and Environment Riso National Laboratory.

36 RAP. 2005. Integrated Resource Planning in the Context of [the People’s Republic of ] China’s Electricity Situation. 
A paper was prepared by the Regulatory Assistance Project for the [People’s Republic of ] China Sustainable Energy 
Program and for the [People’s Republic of ] China Development Forum in June 2005.
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demand for electricity by managing either the timing or the amount supplied,37 and 
(iii) promote energy generation sources that are decentralized and not derived from the 
main electricity utility—principally RE options. Ultimately, IRP considers the end-goal 
to be supplying energy services to people with the least social and environmental costs, 
rather than viewing supplying estimated energy demand (whose estimates often end 
up inflated) as an end-goal in itself. Through planning that engages people through 
stakeholder consultation, IRP potentially provides more rational and rigorous energy 
sector planning that could also reduce opportunities for corruption and sweetheart deals 
for large projects when demand projections are inflated.38 

In countries such as the US and Canada that have liberalized their electricity markets, the 
compulsory use of IRP and DSM has declined because some of the “planning” functions 
for new electricity are implicitly determined by competitive markets. However, in most 
of developing Asia and in the Pacific islands, the state or state-owned utilities continues 
to play a central role, leading to a potentially larger role for IRP. 

2. Resource Planning in Liberalized Energy Markets

There is no universal approach to getting the right resource mix in liberalized markets. 
Resource planning in liberalized markets cannot fully adopt IRP in the form explained 
above because market competition is presumptively the primary means of choosing 
the most efficient resource allocation and achieving the right allocation of risk among 
investors and consumers.39 However, markets are a means to an end, not the end itself. 
Early experience with competitive markets has led some policy makers to recognize the 
presence of market failures, and ask whether the new markets are meeting their public 
policy objectives; and if not, how they can be restructured to do so. Investments in 
cleaner, renewable resources, end-use EE, other consumer protection, and, sometimes, 
in greater oversight of environmental performance were needed. For example, the 
California experience showed that electricity consumers were vulnerable to the exercise 
of market power, price fluctuation, and fraud by generators. This led to the virtual 
elimination of competitive provision of electricity in California, and to the significant 
restructuring of markets in the eastern US. In particular, to increase market monitoring 
and mechanisms to prevent, or at least punish, abuses of power. There is no universal 
approach to getting the right resource mix in liberalized markets. Without a universal 
approach to resource planning for liberalized markets, illustrations are instructive. 

Long-Term Capacity Markets with Nontraditional Resources. After initial post-California 
crisis restructuring, longer-term capacity markets were introduced, aimed at ensuring 
that sufficient generating and transmission capacity is always available to meet peak 
load reliability needs. This also included the added benefit of curbing market power. 
Eventually these markets were expanded to allow non-traditional resources—demand 
response and end-use EE foremost among them—to compete, thereby increasing 
liquidity and further reducing total system costs.

37 Id.
38 Shantanu Dixit. Personal Communication. 20 May 2010.
39 This section is based on a contribution provided by Fredrick Weston. F. Weston, Personal Communication, June 2010.
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EE and RE Portfolio Standards. To overcome competitive market failures, including 
investments in RE and EE, policy makers and regulators can impose mandates (generally 
in the form of performance requirements) on retail suppliers and other local distribution 
companies to acquire these goods on behalf of their consumers. RE and EE “portfolio 
standards,” (described below) generally specified as percentages of sales, consumer 
information disclosure, and other protections, were the typical means for doing so.

Portfolio Management. In the US, about 30 states require local distribution companies to 
engage in some form of least-cost resource planning, designed to minimize the total cost 
of serving demand over a defined planning horizon. Of those, seven states require least-
cost resource planning in the context of restructured, competitive retail and wholesale 
markets, which is generally described as “portfolio management.” It applies mostly to 
residential and small commercial users that, despite the presence of competition, are not 
supplied by competitive providers because competitors in the market have not found 
it profitable to serve them. Thus, they are served under a “basic” or “default” service, 
acquired for periods of up to 3 years through competitive bidding processes. Because 
the service is short term, its price is determined entirely by prices in the commodity 
markets, and consumers are exposed to commodity market volatility. States imposed 
portfolio management requirements usually on the distribution companies to acquire a 
more balanced and lower-risk mix of resources for those customers, who remain captives 
of the monopoly. Portfolio management applies the techniques of least-cost integrated 
resource planning to default service. Those techniques are akin to the tools used to 
manage securities portfolios. They allow the portfolio manager to assess the variety of 
risks—fuel price, environmental, financial, construction, technological, demand, and 
put together that mix of resources that remains most economically robust across the 
widest range of possible futures. 

3. Transmission System Planning 

Future transmission system planning needs to follow similar principles to that discussed 
in IRP. The largest challenge is to incorporate significant amounts of additional RE 
power generation to existing systems. System-wide approaches to interconnection, 
transmission access and pricing, which requires EE and factors in environmental costs 
and gives priority access to RE, are needed. 

4. Strategic Environmental Assessment 

Strategic environmental assessment (SEA) involves an assessment of the significance of 
environmental risks and impacts of a proposed policy, plan, or program (as distinct from 
a specific project). For example, it would involve an assessment of the risks and impacts 
of a new power sector road map or new energy law to determine risks and seek to avoid 
or mitigate them in advance. Viet Nam has recently been involved in two strategic 
environment assessments related to its power sector. 
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D. Regulation to Promote EE and Demand-Side Management 

Policy makers and regulators can establish policy and regulatory incentives to promote 
EE. Regulators can encourage efficiency by approving tariffs that set forth the terms 
under which the utility will provide grants and loans to pay for EE measures. Regulators 
can require regulated entities to compel consumers to comply with minimum efficiency 
standards for buildings and appliances before obtaining access to electricity services 
(hookup standards). Policy makers and regulators can also require regulated entities to 
implement DSM, supply-side efficiency programs and other EE programs, including 
the measures described below. 

This session of the Dialogue asks: How can we can promote energy security more 
efficiently and produce less emissions? What are the key regulatory barriers and issues 
that need to be addressed to facilitate significant increases in efficiency investments? 
What is the role of the policy maker and regulator in addressing these?

1. Energy Efficiency Standards 

Establishing EE standards sets a targeted level for energy savings. It requires either a 
state, province, or a utility to achieve targeted levels of energy savings (which in some 
jurisdictions have been framed as a reduction in greenhouse gas emissions). Energy 
savings are usually achieved by demand-side, end-use efficiency programs. 

(i) Demand-Side Energy Efficiency Programs 

In Asia, building and housing schemes offer potential efficiencies because buildings 
consume significant electricity for air-conditioning (in the hot tropical countries) and 
for heating (in the cooler winters of the PRC and central Asian countries). Inefficient 
lighting, followed by inefficient appliances such as ceiling fans, air-conditioners, and 
refrigerators also consume significant unnecessary electricity usage. With these known 
areas of inefficiency, opportunities exist for improving EE in building and housing 
insulation, lighting, appliances, and the other areas described below.

Retrofitted Buildings and Housing. Retrofitting buildings and housing with more 
energy-efficient structures, equipment, or appliances, includes investment in windows, 
insulation, caulking, weather stripping, and other building shell improvements. 

Efficient Lighting. These programs aim to help realize energy savings by improving the 
efficiency of existing lighting systems, and accelerating the deployment of new clean 
lighting technologies.40 

40 The European Union phaseout on incandescent bulbs could be mentioned; quote follows. “In March 2009 the 
European Commission adopted an Eco-Design Regulation to improve the EE of household lamps, which stipulates 
the progressive phasing out of incandescent bulbs starting in 2009 and finishing at the end of 2012 [COM2008b]. The 
Regulation applies to non-directional lamps. Directional (reflector) lamps, such as spots, will be covered by a dedicated 
measure at the end of 2009 or in 2010.”
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Efficient Appliances. Efficient appliances meet the minimum government standard for 
efficiency. Establishing EE standards for appliances can be among the most cost-effective 
options available to governments and utilities for controlling demand, satisfying energy 
demand projections,41 and allowing a limited supply of electricity to better serve the 
larger portion of the population. 

Fuel Conversion Programs. Low-income households often burn kerosene and other 
petroleum products for cooking and lighting, and may also burn traditional biomass 
fuels indoors, leading to health and safety problems and ultimately higher health care 
costs. Fuel conversion programs promote the use of electricity instead of these fuels.

Electricity Automation. Smart grids hold the potential for being an effective way of 
efficiently delivering electricity to the consumer. A smart grid applies technology to 
predict peaks in the demand for electricity, perceive system overload, detect electricity 
pilferage, and correct these conditions.42 Smart grids can increase capacity, improve 
EE, and lower greenhouse gas emissions by managing loads, reducing system loss, and 
allowing interaction between the utility and consumers.43 Smart grids require smart 
meters to measure electricity consumption, and communicate with appliances and the 
electric utility through the smart grid.44 Despite their potential, the use of smart grids 
in developing countries may not occur in the near future and will face many challenges.

(ii) Supply-Side EE Programs

EE is most commonly associated with managing demand, but is also applicable to 
managing supply.45 Tremendous amounts of energy are lost as heat when power is 
generated, transmitted, and distributed. Supply-side management seeks to limit and 
reduce energy loss in producing electricity. 

Prohibiting or Setting Standards for Inefficient Coal-Fired Plants. In January 2007, the PRC 
adopted a policy measure for increasing overall energy sector efficiency which sought to 
close down small, inefficient coal-fired power plants and prevent construction of new 
similar ones. Though not appropriate everywhere, this measure has been important in 
the PRC. An alternative approach has been taken in India, where efficiency standards 
for utilities have been set under its ultra mega power program.

Resource Preparation and Use. Resource preparation and use measures involve using more 
efficient resources and management by (i) improving non-efficient energy resource 
generation, for example, by using clean coal technologies; (ii) substituting one fuel 
source for another; and (iii) using RE. From these measures, power output per unit of 
resource is increased and environmental impact reduced.

41 Collaborative Labeling and Appliances Standards Program. General Information on Standards and Labeling. 
http://www.clasponline.org/clasp.online.resource.php?no=21&page=1

42 ESRI. 2009. Enterprise GIS and the Smart Electric Grid. New York: ESRI.
43 Ibid.
44 Ibid.
45 Power System Engineering, Inc. Loss Reduction. http://www.powersystem.org/services/resourceplanning/lossreduction/

lossreduction.aspx
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Electricity Generation and Energy Conversion. EE enhancement in electricity generation 
and energy conversion involves (i) improving the operations of existing power plants to 
ensure that equipment and systems operate at the most energy-efficient level, (ii) upgrading 
electricity generation units through the installation of equipment enhancements, and 
(iii) generating heat and electricity from a single source (cogeneration). 

Transmission and Distribution. The transmission of electricity from the power plant to 
utilities may be made more efficient by (i) reducing heat by installing higher efficiency 
equipment in electricity substations, (ii) aggregating the energy load of several users 
to apply lower energy prices, (iii) improving electricity in the power factor by giving 
incentives or imposing penalties, and (iv) monitoring data from all system elements. 

Public Benefit Funds. These funds provide a surcharge to electricity generators, or a 
surcharge on electricity rates, and uses the proceeds to fund important public benefits 
such as environmental or social priorities. 

(iii) Tariff-based and Other Energy Efficiency Measures

Participation in energy efficiency programs can be encouraged by several measures 
that are not complete EE programs in themselves. An important distinction to make 
regarding these measures it that they include a mix of demand management measures 
(which don't really reduce energy consumption, they just shift it) and EE measures such 
as decoupling that is not an energy efficiency measure per se, but establish a framework 
within which EE may become more viable. They will limit the total cost (and probable 
subsidy) of EE programs. 

Load Limiters. An electric service load limiter limits the level of current a consumer 
receives from a power line.46 It is established at the consumer’s location or remotely, with 
an automatic meter.47 It works by interrupting the flow of current through the consumer’s 
power circuit when the level exceeds a predetermined maximum.48 Load-limited customers 
have a powerful incentive to choose high-efficiency lighting and appliances.

Revenue Cap Structures and Decoupling. Revenue cap structures are tariff structures that 
promote EE because they delink the utilities incentive to increase sales from the profits 
it receives. Decoupling works by breaking the link between the amount of electricity a 
utility sells to consumers and the revenue it collects from consumers to cover its fixed 
costs.49 Utility’s typically seek to increase electricity sales by increasing demand in order 
to increase revenues. Decoupling removes this incentive and in doing so also eliminates 
a utility’s disincentive to promote EE.50

46 US Patent No. 6373150. Electric Service Load Limiter. http://www.patentstorm.us/patents/6373150.html 
47 Ibid.
48 Ibid.
49 L. Schwartz. 2009. The Role of Decoupling Where EE is Required by Law. Issues Letter. Montpelier, Vermont: The 

Regulatory Assistance Project.
50 Ibid.
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Allowable Costs for Utility EE Measures. A key way for regulators to promote EE programs 
is by allowing utilities to claim the costs of the EE program as allowable costs in rate 
cases, or tariff determinations. 

Interruptible Tariffs. Interruptible tariffs present a way to control the electricity load on 
the system. They allow large industrial customers to pay lower price tariffs, in return 
for curtailing their usage, when the utility requires, at peak periods when demand for 
electricity is highest. It uses the pricing system to determine which customers have their 
electricity service interrupted, and which do not.51 

Inverted Block Rate Tariffs. Inverted block rate tariffs split consumer consumption into 
blocks. The tariff increases for each block per unit of energy consumed. The consumer 
is invoiced for the sum of energy consumed over each of the blocks. Inverted block rate 
tariffs, with or without load limiters, provide a strong incentive for using high-efficiency 
lighting and appliances instead of energy-inefficient lighting and appliances because the 
lower the energy consumption the lower the energy bill.

Time of Use Tariffs. Time of use tariff structures set electricity rates depending on the 
time of day or the season. Time of day tariffs promote efficiency because it sets off-
peak tariffs lower than those for peak times, and gives the overall needs of an electricity 
system to be determined by the generation needed to meet its peak periods. Electricity 
costs more to supply at these peak periods. Using time of day tariffs to even out the 
peaks and troughs, can improve the reliability of energy supply by shifting demand from 
peak to off-peak periods.52 Seasonal tariffs should make prices higher during particular 
high-use times of the year. 

Differential Tariffs. Under differential tariff pricing for energy intensive industries (such 
as cement, steel, zinc smelting and aluminum), the regulator would rank the industries 
depending upon their respective energy efficiencies, with standard or preferential pricing 
given to those industries adopting energy efficient measures, while those ranked lower, 
would pay higher pricing or even a penalty.53 This approach has been applied in the PRC.

E. Regulation to Drive Investments in Renewable Energy

RE has environmental benefits, and through DG can assist with rural electrification 
programs. However, introducing RE into predominantly fossil fuel based electricity 

51 RAP. 2008. [People’s Republic of ] China’s Power Sector: A Backgrounder for International Regulators and Policy 
Advisors. Montpetier, Vermont and Gardiner, Maine. http://www.raponline.org/docs/RAP_ChinaPowerSector
Background_2008_02.pdf1

52 RAP. 2008. [People’s Republic of ] China’s Power Sector: A Backgrounder for International Regulators and 
Policy Advisors. Montpetier, Vermont and Gardiner, Maine. http://www.raponline.org/docs/RAP_China
PowerSectorBackground_2008_02.pdf1; S. Dixit, et  al. 2008. Background Paper on the Clean Energy, Good 
Governance, Policy, and Regulation Forum. Singapore. March; and S. Nakhooda, et al. 2007. Empowering People—A 
Governance Analysis of Electricity in India, Indonesia, Thailand and the Philippines. Washington, DC: The World 
Resources Institute.

53 RAP. 2008. [People’s Republic of ] China’s Power Sector: A Backgrounder for International Regulators and Policy 
Advisors. Montpetier, Vermont and Gardiner, Maine. http://www.raponline.org/docs/RAP_ChinaPowerSector
Background_2008_02.pdf1
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systems raises many challenges. Many RE have high initial costs, and may be available 
only intermittently. Policy and regulation is needed for their deployment, for investments 
in energy generation, and for facilitating access to the grid. Some forms of RE, such 
as large-scale hydro-power and wind, may still be controversial and criticized for 
environmental and social impacts. Policy makers and regulators have a role in driving 
investment and there are several tools.

This session of the Dialogue asks: How can we promote RE to increase energy security, 
contribute less emissions to climate change, and increase energy access? What are the 
key regulatory barriers and issues that need to be addressed to facilitate significant 
increases in RE investments? What is the contribution of the regulator in influencing 
the government policy on increased RE penetration? How did the regulator address the 
technical barriers (some times, overstated technical constraints by the utilities) relating 
to grid connection of small RE systems to ensure their sustained growth? How does the 
regulator balance the need for direct or indirect RE subsidies that may impact on the 
final consumer tariff with its primary responsibility of ensuring lowest cost electricity 
to the consumers?

Renewable Energy Portfolio Standards. RE portfolio standards (RPS) are mechanisms that 
oblige electricity suppliers to source a certain amount of electricity from RE. Unlike 
feed-in-tariffs, utilities are not required to allow RE providers access to networks. RPS 
may be supported by tradable certificates for RE that certify the supplier has brought 
green power, and which certificates can be sold with the power or traded separately. 

Feed-in-Tariffs. Feed-in-tariffs (FITs) are incentive structures that promote the use of RE 
by offering either a minimum guaranteed price for electricity from renewable sources, or 
a premium above the market price. This incentive may oblige utilities to allow generators 
to connect to the grid and to take all of its output at a pre-determined price. FITs are 
favorable to small RE generators because they guarantee a basic price for electricity sold 
as well as access to the grid. However, FITs may be expensive especially if RE generators 
are given particularly favorable terms. In Asia, the Republic of Korea and Thailand 
have FITs54 and the Philippines is developing regulations to support a FIT. Malaysia is 
considering implementing a FIT55, and in India, the states of Andhra Pradesh, Madhya 
Pradesh, Karnataka, Uttaranchal, Uttar Pradesh, Gujarat, Haryana, Punjab, Rajasthan, 
Tamil, Nadu, and West Bengal also have FITs.56 

Net-Metering. Net metering is a method of metering the energy consumed and produced 
at a home or business that has its own RE generator. For example if a home has a solar 
panel and produced excess electricity, net metering allows the home’s electricity meter 
to move backwards, effectively storing the electricity until it is needed by the consumer, 
providing the consumer with full retail value for all the electricity produced.

54 REN 21. 2009. Renewables Global Status Report. 2009 Update.
55 IEA 2010. Deploying Renewables in South East Asia: Trends and Potentials. Paris: IEA.
56 REN 21. 2009. Renewables Global Status Report. 2009 Update.
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Standardized Small-scale Power Purchase Agreements. These PPAs are developed to 
standardize the terms and conditions to apply to small-scale (10–90 MW) power 
generation (often but not always for RE) in order to reduce the transaction costs of 
negotiating those terms multiple times. While they usually involve a contract between 
the main utility and the small-scale independent power producer, the energy regulator 
is often involved in their development or the administration of the standardized 
agreement, which requires legal drafting. Such standardized small-scale PPAs have 
been used successfully in Nepal and Sri Lanka. They have also been used in Thailand, 
Indonesia, India, and Vietnam.57 

Renewable Energy Production Tax Credit. An RE Production Tax Credit for RE is an 
incentive program designed to help level the playing field between RE and other forms 
of subsidized energy by providing an annual tax credit based upon the amount of 
electricity generated by the facility.

Renewable Energy Tax Credit. An RE Tax Credit may be offered as an incentive for the 
installation and operation of solar and wind power systems, among others.

F. Regulating Market and Incentives Mechanisms for Clean Energy

Markets do not eliminate the need for policy and regulation. Effective market systems 
have extensive regulations, and monitoring and verification systems. Competition 
requirements to ensure fair trading are often needed, as are mechanisms to protect 
consumers. The impact of some of these programs has been varied, as discussed in 
section C.2 above, as has the impact of RE and EE markets. There is much to learn 
from successes, hiccups, and failures that developed countries have encountered in terms 
of how to make effective design of markets and incentive systems for promoting Clean 
Energy work. Decoupling EE from sales is one important measure, as is the design of 
green dispatch policies in some contexts. Moreover, EE and RE portfolio standards, and 
EE and RE certificate markets are additional ways. This session asks: What modes of 
regulation and incentive mechanisms exist for promoting Clean Energy? How have RE 
and EE markets worked and been regulated in developed countries? 

White or Energy Efficiency Markets. EE markets require the policy maker or the regulator 
to establish an EE standard requiring a certain level of EE savings to be achieved. White 
certificates are issued by an independent body to a regulated entity that certify that 
the energy savings claimed have been met. They provide a transferable property right 
that allows a regulated entity to prove that they have reached their efficiency targets by 
implementing EE projects. If they are unable to meet their personal obligation, they can 
purchase white certificates from another party to meet it. Obliged parties that exceed 
their EE targets may sell their white certificates. They are market tools that allow a 
regulator to verify and monitor EE targets and encourage energy savings.58 In [year] 

57 S. Ferry. 2004. Small Power Purchase Agreement Application for RE Development: Lessons from Five Asian Countries. 
Washington, DC: The World Bank.

58 A. Capozza and W. Grattieri. Market instruments based on White Certificates: A review of International Experiences.
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Australia became the first country in the world to adopt white certificate programs.59

Several developed countries have implemented policies on EE obligations, including 
Australia, Belgium-Flanders, France, Italy, Ireland, UK, and Denmark. 

India is the first Asian country to consider adopting white certificates. In 2009, 
it announced the planned Perform Achieve and Trade (PAT) Scheme, which would 
establish a market for EE certificates. The scheme imposes specific energy consumption 
(SEC) targets for large energy consumers around India. Energy Saving Certificates or 
ESCerts, will be issued to those who exceed their performance goals. The surplus credits 
can then be sold to those consumers which fail to meet their required targets. Targeted 
sectors for the scheme include consumers in power, cement, steel, fertilizers, aluminum, 
chlor-alkali, paper, textiles and railways. The PAT scheme is scheduled to be launched 
in April 2011.60 

Renewable Energy Markets. RE markets trade the use of RE electricity. The property 
right traded in the market is an RE certificate (REC) that represents the generation of 
1 megawatt-hour of electricity from an eligible RE source. An RE generator involved 
in a RE Market produces two distinct products, the physical electricity and the use of 
RE, evidenced by an REC (or green certificate). The generator can sell both products 
together or separately.61 Whereas physical electricity is fed into the electricity grid, the 
REC can be sold or traded. RECs are being used in India.

Environmental Dispatch. In countries without a competitive power generation market, 
but with multiple power plants, like most Asian countries, dispatching calls to power 
plants is usually done on the basis of the plants’ average total financial cost, without 
accounting for environmental costs. In contrast, an environmental dispatch policy 
requires electricity from more efficient and clean power plants to be dispatched first. 
It focuses on environmental impacts (such as emissions) and the thermal efficiencies of 
the different types of generating units. The dispatch order is then based on resources 
with no emissions, then low-load emissions, and then high emitting sources of power 
generation.62 This approach doesn’t pass the full environmental cost onto consumers 
but does somewhat reduce environmental harm. For example, the PRC has adopted 
dispatch rules that require a loading order to dispatch low carbon resources before high 
carbon resources. It begins with non-dispatchable RE sources (such as wind, solar, ocean 
and run-of the river sources), extends to dispatchable RE sources such as hydropower 
(with dams), geothermal and biomass generation, and then dispatches nuclear, natural 
and coal-bed gas sources before dispatching other forms of fossil fuels.63

An environmental dispatch policy in this precise form could not work in countries with 
a form of competitive power generation market, like Singapore and the Philippines, 

59 D. Crossley. 2009. White Certificates. DSMSpotlight. International Energy Agency. 
60 Source: http://www.deccanherald.com/content/58386/where-indias-flagship-climate-scheme.html
61 US EPA. http://www.epa.gov/grnpower/gpmarket/rec.htm.
62 RAP. 2008. [People’s Republic of ] China’s Power Sector: A Backgrounder for International Regulators and Policy 

Advisors. Montpetier, Vermont and Gardiner, Maine. http://www.raponline.org/docs/RAP_ChinaPowerSector
Background_2008_02.pdf1.

63 Ibid.
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where prices determine dispatch. However, commentators have made different proposals 
to cause power generators to recognize environmental costs in their bid prices, while 
minimizing the impact on electricity prices has been proposed, including a levy system.64

G. Electric Grid Systems 

Electricity transmission and distribution networks are currently built to serve the needs 
of large centralized networks. For systems to effectively cater and encourage RE, EE 
and micro-power, electric systems will need different characteristics. This session of the 
Dialogue asks: What should future electricity grids look like to facilitate a Clean Energy 
transition? How can distributed RE generation and EE be integrated into the grid? 
How compatible are massive investments into large power plants requiring large-scale 
transmission resources with demand side management and efficiency incentives?

Integrating rapidly increasing shares of renewable energies constitutes a particular 
challenge to grid management. In addition to the need for integrated transmission 
system planning (described above), Policy makers and regulators need to consider 
RE access and pricing issues. For example, connection to the grid often requires the 
payment of fees and long lead times while assessments of reliability and interconnection 
are conducted. In the UK and Europe, policies and regulations have been adopted 
that address connections to and management of the transmission system, allocate costs 
among existing and new generators, and structure transmission pricing in ways that 
facilitate priority access for Clean Energy.65

Moreover, the parameters of the best combinations of different combinations of RE - 
wind, solar and biomass in particular - are unclear.66 For example, integrating a significant 
share of wind power into the framework of current grid systems now reaching 20% in 
Danish power generation and up to 40% in German regions raises technical issues and 
also raises important regulatory and pricing issues. In the German power spot market, 
utilities operating fossil fuel and nuclear plants, beyond a minimum load factor, have 
preferred to pay for their own generation (leading to negative prices for power in the 
market), rather than avoid shutting down large facilities entirely, which would lead 
to even higher costs. These effects arising from existing regulations such as FITs, and 
priority grid access for RE are unprecedented. 

Finally, while, smart metering and home electronics could introduce yet unexplored 
benefits to load management and EE, the precise contours of how smart grids, would 
work in practice have yet to be made concrete.67 Electricity infrastructure investments, 
whether on the supply or transmission side, are generally capital intensive and for the 

64 Ibid.
65 M. Gottstein. 2010. Clean First Design of Market Incentives for the Power Sector: A Case Study of Forward Capacity 

Markets. Montpetier, Vermont and Gardiner, Maine.
66 This paragraph is based on information provided by Mycle Sneider, Lead Consultant, Asia Policy and Regulatory 

Exchange, ECO-Asia. Personal Communication, 3 June 2010.
67 Ibid.
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long term. Considering the urgent need to respond to climate change, it is also urgent 
to make sure that investments are sustainable. It is urgent that policies and regulations 
are adapted accordingly.

H.  Climate Change and Electricity Regulation: ASEAN (“plus?”) Energy 
Regulators Network

Climate change is recognized as a critical global challenge, but at the international level, 
negotiations are mired in politics. Asian regulators can play a significant leadership 
role in taking national initiatives to promote Clean Energy. In October 2009, at the 
Fourth World Forum on Energy Regulation in Athens, regulators from all over the 
world committed to “a set of substantive actions within our areas of responsibility and 
express[ed] our commitment to play a major role by overseeing the development of 
efficient and climate responsible energy markets.” They made eight specific commitments 
including promoting access to all in developing countries, promoting EE, reporting on 
ways to integrated DG and RE into energy supply, sharing best practice on regulatory 
approaches to meet climate change. In particular, they committed to preparing a report 
for the G8 Energy Ministers on best practices regulation for EE, and a separate report 
on RE and DG. 

This session of the Dialogue serves two significant purposes. First, it considers the 
substance of how are electricity regulators roles and responsibilities are being influenced 
by climate change and law and policy at the international level. What national level 
responses are appropriate, taking into account discussions on EE, CHP, RE, DG, and 
CCS? What new challenges result? How can and should regulators respond? What new 
capacity development needs arise? What concrete actions can regulators at the Dialogue 
take? Should Asian regulators prepare an Asia and the Pacific Regulators Statement on 
Climate Change for the Dialogue? How can Asia and the Pacific regulators challenge the 
“World” regulators of holding good on assisting developing countries?

Second, based on ADB’s ongoing work with regulators in South-east Asia, which seeks 
to improve the design and implementation of energy sector reforms by identifying 
institutional and technical factors influencing the effectiveness of energy regulatory 
reforms, the Dialogue takes the opportunity of a meeting of regulators to discuss 
the ASEAN Energy Regulatory Network under consideration by the ASEAN Senior 
Energy Officials Meeting in July. Moreover, in 2005, ADB established the Central 
Asian Regional Economic Cooperation (CAREC) Members Electricity Regulators 
Forum (CMERF). Energy regulators in South Asia, meet under the auspices of the 
South Asia Forum on Infrastructure Regulation, and meet annually under auspices of 
the East Asia and Pacific Infrastructure Regulatory Forum, but none exist specifically 
for energy regulation, including Clean Energy regulation. In initial ADB work, there 
is strong ASEAN support for an ASEAN Energy Regulators network. How can these 
various networks best be utilized to share knowledge on successes and failures amongst 
regulators on Clean Energy and contribute to the challenges of climate change within 
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the regulatory mandate? Is there a role for an expanded network or ongoing Clean 
Energy Dialogue, or how can these existing networks be utilized to best effect? 

I. Carbon Capture and Storage

By 2030, the world’s leading coal users will be in Asia. Despite many Asian countries 
establishing policies to diversify their energy mix to include more renewable, nuclear, 
and other alternative sources, coal is expected to remain the dominant source of 
primary energy for electricity production. Asia has large coal reserves. Under current 
market conditions coal is cheap compared to other primary sources of energy if the 
environmental costs, including carbon, are not factored in. Coal-fired power plants have 
proven reliability as the main source of electricity for the electric grid. Absent specific 
policies or legislation that would limit the growth of coal use, and despite expansions 
in the deployment of EE and RE, Asia will continue to use immense quantities of coal. 

For example, the PRC is projected to be the world’s leading coal user by 2030. In 
2007, almost 83% of the PRC’s total electricity came from burning coal; 15% from 
hydropower; and 2% from nuclear, wind, and other alternative sources. Electricity 
generation consumed more than 55% of the 2.53 billion tons of coal produced that 
year. The PRC’s installed coal-fired generating capacity is projected to nearly triple 
from 2006 to 2030, and will satisfy about three-quarters of the PRC’s total electricity 
generation needs. Coal use in the PRC’s electricity sector is expected to double from 
2006 to 2030, at an average rate of 3.5% per year. BAU projections reflect similar 
increase in coal use in other countries too.

CCS would not be limited to coal use: electricity generation, industrial processes (such as 
manufacturing, cement, and iron and steel), and fuel products (facilities that extract oil, 
natural gas, and coal) are the three sectors with the most potential. However, the extent 
of coal use in the electricity sector in Asia makes its importance there of overwhelming 
significance. CCS has been an integral part of all strategies to reduce GHG emissions 
proposed by the Intergovernmental Panel on Climate Change and the IEA. It has 
the potential to significantly reduce the CO2 emissions if proven technically viable. 
However, CCS has been the subject of controversy and debate because the technology is 
not yet available for commercial deployment in a way that can ensure the vast numbers 
of additional CCS plant facilities to fulfill its climate change potential. Moreover, there 
are concerns about CCS’s “energy penalty”: it requires significant amounts of energy to 
implement. For example, it can require about 30 percent more coal fuel to generate the 
same volume of electricity, so increasing the total costs of coal power. 

To fulfill its potential, CCS has risks that need to be managed at each stage of the CCS 
process. CO2 is a noxious gas in high concentrations. CO2 leakage during transportation, 
or after it has been injected into a storage site, could lead GHG reduction benefits to 
be decreased or nullified. An inappropriate storage site (because the geology leaves a 
significant risk of leakage, or because the site may lead to health, safety, or environmental 
harm) could be selected. Groundwater pollution could result from direct CO2 leaks, or 
because saline water enters the water aquifer after it is displaced by injected CO2. 
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For these reasons, the IEA considers “[t]he development of an effective regulatory 
system” to be “a first step toward developing industry and community confidence in 
CCS activities.” Ultimately, a comprehensive CCS legal and regulatory framework 
needs to establish standards for managing the risks. This session of the Dialogue will 
answer: What is CCS? What are the regulatory issues that it raises? To the extent CCS is 
established as an appropriate technology, how can regulation facilitate and enable CCS?

J. Conclusion

Through the Dialogue, we seek to achieve a concrete consensus of the specific policy and 
regulatory outcomes that the Asia Pacific policy makers and regulators in attendance, 
consider to be the policy, regulatory, and governance challenges and the specific ways, 
and needs to overcome them. During the two day sessions, we will work to achieve this 
statement of consensus. 
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