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Foreword

poverty. With continued growth, by the middle of this century, an additional 3 billion

Asians could enjoy living standards similar to those in Europe today. This future, however,
is not preordained, and must be strategically supported by an energy system that is sustainable,
affordable, and accessible for all Asians. New energy resources must be developed to include
low-carbon renewable options, and greater emphasis must be given to energy efficiency, the
lowest-cost energy resource of all.

Q sia’s remarkable economic expansion over the last 2 decades has lifted millions out of

Energy efficiency is a key solution to meeting energy and economic challenges in developing
Asia. Unlike approaches that simply expand energy supply, such as building new power plants,
energy efficiency prioritizes actions that first reduce the need for energy. Such reductions may
occur by decreasing energy losses in the supply chain, an approach known as supply-side energy
efficiency (SSEE). Another approach is to consume less energy for the same level of service, for
example, when operating buildings, tools, products, and machinery. This strategy is known as
demand-side energy efficiency (DSEE).

SSEE imperatives often take precedence in resource planning and related investment decisions.
DSEE, by contrast, which may require interventions at hundreds or thousands of homes,
businesses, industrial sites, and government facilities, can appear daunting. As a result, inertia
often limits efforts to act on energy efficiency’s potential, in both developed and developing
countries. Yet its value cannot be ignored in a finance- and resource-constrained world. The
continued rise in global carbon dioxide (CO,) levels and the implied threat of climate change, as
linked to reliance on fossil fuels, add still greater urgency to calls for a new emphasis on energy
efficiency, as a key strategy by which to curb burgeoning energy demand.

As this report identifies, a 1%-4% investment in energy efficiency, as a share of overall energy
sector investment, can meet as much as 25% of the projected increase in primary energy
consumption in developing Asian countries by 2030. This cost-effective investment, in turn,
can boost regional energy security by tempering the need for imported energy, as most
countries in the region, 2 decades from now, will produce 50% or less of the energy they
require. More generally, robust deployment of energy efficiency can relieve pressure on existing
energy infrastructure while reducing emissions and other pollutants that harm air quality and
contribute to climate change.

Over the past decade, the Asian Development Bank (ADB) has succeeded in quickly scaling
up its investment in energy efficiency and the development of renewable resources within its
developing member countries (DMCs), through its Clean Energy Program. In recent years, ADB
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has been channeling approximately 50% of its energy sector investments into clean energy. ADB
achieved an initial target of $1 billion in clean energy investment per year by 2008, then reached
$2.1 billion in 2011—realizing its 2013 target 2 years ahead of time. In 2012, ADB achieved
clean energy investments of $2.3 billion. DSEE investments ($721.5 million) represented 30%
of all clean energy projects, while SSEE investments ($252.4 million) accounted for 11%. These
results for 2012 show a significant role for DSEE, overall, in ADB'’s clean energy investments.

A more in-depth analysis of ADB’s investments in energy efficiency, based on comprehensive
data available on projects through 2011, sheds greater light on the types of initiatives and
funding levels supported over the years as part of this investment. While the general trend in
ADB’s clean energy investments has been positive, investments in energy efficiency have lagged
behind, particularly on the demand side. Building sector interventions, in particular, have been
underutilized relative to their potential.

ADB has significant scope to scale up its technical assistance and funding for energy efficiency
in Asia toward a more even portfolio of SSEE and DSEE interventions. Energy efficiency
improvements at the level of households, commercial businesses, and industrial facilities may
in turn be complemented by a focus on “green” city design. As Asia continues to urbanize,
integrated planning for infrastructure can maximize efficiencies across the built environment,
for mixed-use development in combination with renewable energy, new public transport
options, and more efficient vehicles. Together, these changes promise to capture the next level
of dramatic energy savings, toward vast economic and environmental gains.

This effort is critical in meeting growing regional energy demand in a sustainable manner,
according to ADB'’s Strategy 2020. Based on recent in-depth analysis, further support for an
expansion of ADB's energy efficiency investment and lending in its DMCs will be considered.

The following report accordingly identifies key areas of interest for accelerating energy efficiency
investments. The report also examines global and regional trends that are driving Asia’s energy
demand and the resulting policy and regulatory environment for energy efficiency. It is hoped
that this report and the strategy proposed within can help to unlock energy efficiency’s potential
toward an accelerated pace of investment in Asia and the Pacific. This notion—i.e., unlocking
Asia’s clean energy future—aims at providing more energy service with the same amount
of energy.

Asia’s future is one of near limitless possibilities. But cost-effective, low-carbon energy resources
must be tapped to end poverty, expand energy access, and improve the quality of life for all.
As a growing number of countries in Asia turn to energy efficiency as a least-cost, priority
solution to meet energy demand, ADB stands ready to build on—and ramp up—its existing
achievements in the sector. The cost of doing otherwise is simply too high.

2 =
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Executive Summary

Energy Efficiency in Asia: An Untapped Resource

Energy efficiency (EE) is often defined as delivered energy service per unit of energy supplied
into a system. The value of EE is grounded upon its ability to aid energy systems in meeting
end-user needs without requiring an expansion of system capacity. Unlike approaches that
simply expand energy supply, such as building new power plants, EE prioritizes actions that
first reduce the need for energy. Such reductions may occur by decreasing energy losses in
the supply chain, an approach known as supply-side energy efficiency (SSEE), for improved
performance in the production and delivery of electricity and heat (see Table 1 in Chapter 1, p.
1). Another approach is to consume less energy for the same level of service, a strategy known
as demand-side energy efficiency (DSEE). DSEE (or end-use EE) relies on improved efficiencies at
the point of final energy consumption, for example, when operating buildings, tools, products,
and machinery.

Among the range of technology options that exist to provide energy service, EE approaches
are the most cost competitive. As a resource by which to meet national or regional goals
for development and economic growth, DSEE is growing in importance for many developing
member countries (DMCs) of the Asian Development Bank (ADB). The appeal of DSEE or end-use
EE comes from its ability to reduce the cost of energy service, as noted above, and to respond
to a number of wider social and environmental concerns. These include the environmental risks
that surround ongoing reliance on conventional fossil fuels, in particular the threat of climate
change, and the need to develop energy resources that bolster national energy security and
system reliability.

When pursued alongside efforts to decarbonize energy systems through the development
of resources such as wind and solar, DSEE interventions offer an opportunity to transform
the character of energy service. Greater sustainability, affordability, and reliability may be
achieved, even as the energy system is able to reach a greater number of end users. Key
changes in policy priorities and investment strategies will be necessary, however, to realize
these outcomes, particularly in developing Asia where rapid economic growth is coinciding with
urbanization impacts.

This report examines prospects for ADB to ramp up efforts in the region for greater utilization
of DSEE, the most cost-effective source of energy supply. The report further identifies global and
regional trends that are driving Asia’s energy demand and the resulting policy and regulatory
environment for energy efficiency.
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Obstacles and Opportunities: Energy Efficiency
Investment Strategies

Robust deployment of EE interventions can relieve national pressure on fossil fuel reserves and
help reduce the need for energy imports, thereby conserving domestic expenditures for alternative
investments in education, health care, and other amenities. Greater emphasis on end-use EE can
defer the need for expansions of power plants and transmission and distribution infrastructure
while reducing pollution impacts and contributions to climate change. As advanced smart grid
networks emerge, EE will play a key role in balancing the system’s equilibrium, allowing the
integration of smart meters, distributed generation, intermittent renewable resources, and
electric vehicles and charging technology.

Despite EE's remarkable potential to deliver high value to end users, its utilization has been
disappointing for reasons that span economic, institutional, and behavioral factors (Taylor et
al 2008, ADB 2012a, USAID 2012). Potential beneficiaries of EE investment may face price
distortions and high transaction costs, or they may lack sufficient information to understand
or proceed with EE projects. A lack of commercially attractive financing, high capital costs,
and concerns about project risk also can dampen enthusiasm for EE uptake. In many locales,
the institutional context for EE is characterized by the absence of governmental leadership, as
well as the lack of a centralized authority or agency that can encourage or manage wide-scale
EE implementation. Policy and regulatory approaches in the energy space also tend to favor
supply-side options that respond to demand by expanding generation capacity.

These barriers can be surmounted or lessened through efforts to design EE interventions that
more specifically meet the needs of diverse stakeholders. New institutional capacity can scale up
targeted action across households, businesses, industrial facilities, public infrastructure, and the
transport sector. Pursuit of larger EE interventions can further benefit from attention to delivery
mechanisms for facilitating investment. Options include energy service companies (ESCOs), loan
financing and partial loan guarantees, demand-side management (DSM) programs offered
by distribution utilities in the energy sector, and bulk procurement programs as ordinarily led
by government (Taylor et al 2008, NRDC 2012). Clarity and consistency of purpose, ongoing
stakeholder engagement, careful monitoring and evaluation, and support for awareness
campaigns are all contributing factors for effectiveness (ADB 2012d, Mani 2012). The larger
goal is to ensure that policy and incentives, financing packages, and project design come
together in ways that respond to the opportunities that exist in different market segments.

Current Energy Efficiency Activities in Asia

With projections for global economic growth and the emerging role of developing countries as
centers of industrial activity, the need for greater efficiency in energy use is increasing worldwide.
Energy demand between developing and developed countries reached parity in 2010. Over the
next 2 decades, developing countries in total should account for some 90% of the increase in
global primary energy demand (USAID 2011).

By 2035, the share of developing Asia, specifically in primary global energy consumption, is
expected to increase from 34% in 2010, to as much as 56% according to some projections
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(ADB 2013a citing IEA 2012 and Lee, Park, and Saunders [forthcoming]). This trend reflects
Asia’s increasing role as a center of manufacturing, and its status in claiming over half of all
global megacities. Meanwhile, Asia’s dependence on energy imports is growing. Most countries
in the region, 2 decades from now, will produce 50% or less of the energy they require. Energy
imports, and specifically imported oil, will continue to be critical in the region (ADB 2013a).

Against regional trends for growth, and in recognition of EE’s benefits, large emerging economies,
such as the People’s Republic of China (PRC) and India, have launched initiatives resulting in
significant EE improvements in the industry sector. More generally, countries throughout Asia
have established commitments or targets to expand EE’s role in meeting national energy needs.

The PRC, a leading player in Asia and an emerging global economic power, has emphasized
the role of energy conservation in national policy since the 1980s (Information Office of the
State Council of the People’s Republic of China 2012). From 2006 to 2010, its energy use per
unit of gross domestic product (GDP) declined by 19%. During the PRC's Twelfth Five-Year
Plan Period (2011-2015), the State Council put forward proposals to significantly expand such
efforts. The country’s energy use per unit of GDP is targeted to decrease by 16% against a 2010
baseline, with carbon dioxide (CO,) emissions per unit of GDP targeted to fall by 17% (Han and
Yang 2012).

In India, the Energy Conservation Act of 2001 guides a national strategy to lower the energy
intensity of the country’s economy. The Bureau of Energy Efficiency is tasked with carrying out
EE initiatives. From 2007 to 2010, its efforts resulted in cumulative verified energy savings of
22.5 million tons of oil equivalent (BEE 2010).

In Indonesia, the Directorate General of New Renewable Energy and Energy Conservation was
created in 2010 to engage policy and regulatory development and to advocate for EE. In 2011,
the Directorate created the Energy Efficiency and Conservation Clearing House Indonesia as a
central source of information and best practice on EE (USAID 2011).

Thailand’s 20-Year Energy Efficiency Development Plan, spanning 2011 to 2030, promotes
energy savings with an emphasis on the industry and transport sectors. More broadly, robust
implementation of the plan should achieve, each year, cumulative energy savings averaging
14,500 ktoe. The resulting cumulative reductions in CO, emissions should average 49 million
tons each year (Thailand Ministry of Energy 2011).

Efforts in Asia to advance EE implementation further benefit from the provision of external aid
assistance from a number of regional and international players. More broadly, clean energy
investment—overall—has been increasing in the region. During the last decade, investment
in clean energy in Asia expanded by almost fifteenfold (USAID 2011, UNEP/BNEF 2010). In
2010, Asia and the Pacific claimed the greatest portion—some $59 billion—of worldwide clean
energy investment, which totaled $211 billion that year. The PRC ($49 billion) garnered the
largest investment, with India at $3.8 billion. Indonesia, Thailand, and Viet Nam each claimed
investment amounts that varied between $200 million and $700 million (UNEP/BNEF 2011).

The above figures are impressive, but the total $211 billion invested worldwide in 2010
translated to investments in renewable energy. Investment in “energy-smart” technologies—
e.g., EE systems and devices, electric vehicles, the smart grid, etc.—summed to $23.9 billion
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in 2010. Of that amount, the financial new investment portion, not including research and
development, was reported as $5 billion. North America, followed by Asia and Oceania, and
then Europe, claimed the largest share of this investment (UNEP/BNEF 2011).

Driving Energy Efficiency Investment: ADB’s Tools
and Interventions for Asia

If end-use EE is to claim its rightful share among energy sector investments around the world
and in Asia specifically, then greater efforts are necessary to marshal policy, markets, and
stakeholder collaboration in support of such outcomes. Over the coming decade, national EE
targets and policies in Asia and the Pacific will play a major role in advancing regional investment
in EE technologies and solutions.

ADB estimates that a total of $944 billion of investment in end-use EE is needed for the PRC,
India, and Southeast Asian countries, to meet their national targets for EE and greenhouse
gas (GHG) emission reductions by 2020 (see Table 4 in Chapter 4). While the majority of this
needed investment—$865 billion—is in the PRC, the investment required in other developing
Asian countries is also quite significant, with $68 billion estimated for India and $11 billion for
Southeast Asian countries. An additional $15 billion is needed to meet government targets in
Southeast Asia by 2030.

The impact of EE investment on meeting energy demand by 2030, assuming that national
EE targets are met, is compelling. In Brunei Darussalam, Indonesia, Malaysia, the Philippines,
Thailand, and Viet Nam, an EE investment share of just 1%—4% of overall energy investment
serves to meet at least 8% to as much as 25% of the projected increase in primary energy
consumption. This dynamic reinforces EE’s relevance as a least-cost solution to meeting
Southeast Asia’s growing energy demand.

In total, larger efforts for EE investment by the PRC, India, and Southeast Asian countries carry
the potential for significant impact in the wider region. Under business as usual, their combined
primary energy demand is projected to rise from 3664.6 million tons of oil equivalent (MTOE) in
2010 (totaling 73% of primary energy demand in Asia and the Pacific) to 6769.9 MTOE (81%
of the regional total) in 2035.

In many countries of Central and West Asia, aging energy infrastructure is not improving, even
as national economies have grown. These conditions point to largely untapped energy saving
potential (Olshanskaya 2009). However, due to a shortage of data, this report cannot estimate
the needed EE investment amount for these countries. Meanwhile, ADB's DMCs in the Pacific
account for a very small share of final energy consumption in the larger region (ADB database
2013), and due likewise to a shortage of available data, their EE investment potential was not
examined for this study.

Over the past decade, ADB has succeeded in quickly scaling up its investments in energy
efficiency and the development of renewable resources through its Clean Energy Program.
ADB achieved an initial target of $1 billion in clean energy investments per year by 2008, then
reached $2.1 billion in 201 1—realizing its 2013 target 2 years ahead of time. In 2012, ADB
achieved clean energy investments of $2.3 billion (ADB 2013b).
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Inlate 2011, ADB’s Independent Evaluation Department (IED) published a review of ADB's clean
energy investments, focusing on 2003-2010. The IED Report found that industry and buildings
are responsible for more than 70% of total commercial energy consumption in Asia. They are
further responsible for a remarkable 85% of electricity use in the region. However, in contrast
with these percentages, ADB support to manage energy consumption in the two sectors has
represented just 4% of its overall clean energy portfolio (ADB 2011b).

In light of these findings, the IED report made recommendations for strengthening ADB's
efforts in DSEE, including a suggestion for an increased focus on EE investments in industry and
buildings. Additional research undertaken more recently by ADB has also revealed imperatives to
redress a lack of host country capacity and demand for end-use EE projects, and to mainstream
EE into ADB's operations.

This report builds on the 2011 IED evaluation and more recent research, to assess the capacity
of ADB in end-use EE and the challenges it faces in scaling up its EE investments. The report
further considers options by which to support a more systematic approach to catalyzing EE
investments in Asia and the Pacific, as summarized below.

Scaling Up ADB'’s Energy Efficiency Investments

In examining ways to expand its EE portfolio, ADB may draw upon a mix of tools and mechanisms
employed at different scales around the world. Many of these approaches, listed below, are
characterized by ambitious targets or mandates with goals for participation across sectors
and stakeholders:

(i) EE policy and regulation,
(i) EE standards and building codes,
(i) utility DSM market activities,
(iv) innovative financing mechanisms,
(v) development of national and/or local institutional capacity,
(vi) EE information systems, and
(vii) awareness of EE means and benefits.

The lessons learned to date from the implementation of these approaches across countries
and thematic areas point to key considerations for ADB in evaluating specific EE interventions
for Asia. More systematized program support and investment can leverage existing resources
to generate broader and deeper impacts while generating momentum for further EE market
development. Areas where ADB may engage such activities to significant effect in Asia include
(i) regional and country-specific thematic EE programs, (ii) investments in utility-sponsored
performance-based EE resource programs, and (iii) investments in raising EE standards.

Regional and Country-Specific Thematic Energy Efficiency Programs
Public Buildings
In Asia, ADB could support a standardized program for public building improvements to be

operational at a regional, national, or possibly provincial scale. Program development could
benefit from cooperation with a local public entity. A procedural framework could be devised
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whereby interested energy service providers in the private or public sectors would compete to
offer efficiency improvements. ADB could provide a funding mechanism, complemented by
lending criteria that incentivize demand for the program.

Municipal Lighting

For street lighting, efforts in Asia may benefit from greater attention to development of
administrative and legal frameworks to guide private sector involvement. ADB can contribute
significant value to these initiatives, as the potential financial savings of public lighting efficiency
projects are impressive, and the needed capital investment is also high.

Publicly Owned Industrial Facilities

For these facilities, program development in the region may benefit from a country-specific
(rather than regional) focus, where designated EE public facility improvements are supported by
a financing mechanism that is tailored to national policy and operational contexts.

Smart Metering

The key issue surrounds the amount of capital that is needed to support upgrades for millions
of metering devices throughout a designated jurisdiction. With this challenge in mind, ADB's
efforts can entail the development of a funding mechanism that is linked to a technical support
component. This combination of assistance can help facilitate compliance with local rules
and standards.

Investments in Utility-Sponsored Performance-Based Energy Efficiency
Resource Programs

ADB can help extend the reach of these initiatives by serving as an investor partner and market
development agent. This role may entail the provision of capital as a means to assist utilities
in broadening their implementation efforts toward expanding the energy-saving impact of
programs. ADB also may assist capacity development among market players such as ESCOs and
other service providers, so that performance-based services reach a wider base of customers.

Investments in Raising Energy Efficiency Standards

Phasing Out Inefficient Products

In many developing Asian countries, the phasing out of inefficient products is likely to require
efforts to assist manufacturers in altering their production lines. Other initiatives will likely
be needed to shift any newly redundant technologies out of the marketplace. The financial
interventions implied here can be supported by ADB through its design and offer of certain
financing vehicles to advance program imperatives.

Local and Regional Testing Capability

In Asia, testing facilities could benefit from ADB'’s provision of funding resources, and any
assistance to encourage facility development through collaborative activities with local
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partners or stakeholders. The facility and ADB could partner to support the piloting of new
approaches for possible regional replication. Other shared efforts could focus on the creation of
a labeling scheme specific to Asia or, alternatively, a recognized mark for dissemination across
many countries.

Voluntary Energy Excellence

Voluntary initiatives for Green and Zero Energy Buildings serve as models for what the building
industry in Asia could achieve, should such efforts be marketed and promoted by a regional
player like ADB. This type of campaign fits with ADB's strategic commitment to lead on EE
and clean energy initiatives with global visibility. The contribution by ADB to this effort does
not necessarily imply a sizable investment of funding, but rather an emphasis on awareness
building, creative marketing, and technical assistance. The last of these tasks could entail design
assistance to engineers and architects, support for energy modeling, and sponsoring of design
competitions. More broadly, efforts to lead on voluntary energy excellence can be viewed as
part of ADB's corporate social responsibility.

Catalyzing Energy Efficiency

This report looks to ADB’s historical investment trends to consider options for accelerating
EE investment and implementation in Asia. Toward this outcome, it is proposed that ADB’s
Energy Community of Practice (Energy CoP) establish an Energy Efficiency Technical Support
Unit (EETSU). As focused on end-use EE, three primary functions for the Energy CoP—via the
EETSU—could include: (i) Institutional Expertise, (i) Knowledge Management, and (iii) Capacity
Building and Coordination.

The Institutional Expertise function could address issues of common regional interest in ways
that enhance effective EE implementation. A database of experts could be maintained to support
EE projects and activities. Together, these resources can serve to provide external knowledge
support on demand for diverse EE initiatives.

The Knowledge Management function could support the tracking and monitoring of EE
lending and investment. An EE Library could be established to consolidate EE-related data for
all projects with end-use EE or SSEE components, with attention to technology availability
and performance, key EE indicators, and data on GHG inventories. Meanwhile, the Capacity
Building and Coordination function could support the development of regional workshops and
collaborative capacity building devoted to EE proliferation in Asia.

These shared efforts could further help build awareness among senior government officials
in the region, regarding the multiple economic and environmental benefits of EE. In tandem,
they could provide support for the design and implementation of effective country programs
that draw on a range of global best practices in EE policies, technologies, and financial
innovation. More broadly, enhanced efforts for EE could more systematically advance
DSEE initiatives in Asia, taking advantage of ADB’s high profile and extensive networks
in the region.



Executive Summary

Breaking Energy Efficiency Barriers: Accelerating
Regional Progress

Throughout Asia and the world, a critical emerging need exists for energy solutions that
simultaneously conserve economic and environmental resources while bolstering the
performance of existing energy infrastructure. EE initiatives are already delivering this value,
and now require a more ambitious vision to drive their widespread deployment as a focal
point of national and regional energy development. The options explored in this report support
such a vision, so that Asia’s rapid economic growth coincides with ever-increasing gains in the
sustainability of its energy systems.

Through efforts that blend lessons from existing global best practice, with attention to current
policy and market conditions in Asia, ADB stands ready to accelerate the pace of DSEE in meeting
needs within its DMCs. The potential gains of this transformation are significant and compelling
but will require consistency of purpose and willingness to engage change as necessary.



| Introduction: The Energy
Efficiency Imperative

1.1 Background: The Value of Energy Efficiency

Energy efficiency (EE) is often defined as delivered energy service per unit of energy supplied into
a system. From the viewpoint of a business owner or household, the ability to operate lighting,
machinery, or other equipment is not diminished if an electricity system, for example, can meet
that demand with less inputs or units of energy. The value of EE is accordingly grounded upon
its ability to aid energy systems in meeting end-user needs without requiring an expansion of
system capacity.

Among the range of technology options that exist in the market to provide energy service,
EE approaches are the most cost competitive. Unlike approaches that simply expand energy
supply, such as building new power plants, EE prioritizes actions that first reduce the need for
energy. Such reductions may occur by decreasing energy losses in the supply chain, an approach
known as supply-side energy efficiency (SSEE), for improved performance in the production
and delivery of electricity and heat (Table 1). Another approach is to consume less energy for
the same level of service, a strategy known as demand-side energy efficiency (DSEE). DSEE or
end-use efficiency relies on improved efficiencies at the point of final energy consumption, for
example, when operating buildings, tools, products, and machinery.

Table 1 Supply-Side versus Demand-Side Energy Efficiency

Supply-Side Efficiency Demand-Side Efficiency

Production and Delivery Consumption
Improved efficiency in the production and delivery Improved efficiency at the point of final energy
of electricity and heat (end) use
¢ New efficient power plants e Products and appliances
e Power plant upgrades * Building design and use
e Transmission and distribution system * Industrial operations
improvements e Alternative transport

Uses less energy input and produces the same or  Lowers energy consumption without

more energy at the generation and distribution compromising service quality
segment (such as personal comfort) or organizational
competitiveness

Source: ADB.




Same Energy, More Power

As a resource by which to meet national or regional goals for development and economic
growth, DSEE is growing in importance for many developing member countries (DMCs) of the
Asian Development Bank (ADB). The appeal of DSEE comes from its ability to reduce the cost of
energy service and to respond to wider social and environmental concerns. These include the
environmental risks that surround ongoing reliance on conventional fossil fuels, in particular
the threat of climate change, and the need to develop energy resources that bolster national
energy security and system reliability. DSEE can serve these goals in myriad ways, offering varied
opportunities for cost-effective investments in the public and private sectors, with implications
for industry, consumer products and appliances, buildings, the transport sector, and electricity
systems and infrastructure.

When pursued alongside efforts to decarbonize the energy system through the development
of resources such as wind and solar, DSEE interventions offer an opportunity to transform the
character of energy service. Greater sustainability, affordability, and reliability may be achieved,
even as the energy system is able to reach a greater number of end users. Key changes in policy
priorities and investment strategies will be necessary, however, to realize these outcomes.

1.2 Environmental and Social Benefits

Without the prioritization of EE, it is unavoidable that the world’s economy will require an
ever-increasing stock of energy reserves. From mining and drilling activities to the combustion
of fossil fuels in power plants and industrial facilities, the ever-increasing production and use
of conventional energy can result in a range of negative impacts. The extraction of resources,
such as coal and petroleum, can transform landscapes and ecosystems, and air and water
quality may become degraded as pollutants, heavy metals, and particulates are released into the
atmosphere. Reliance on nuclear power carries the risk of catastrophic accidents and requires
significant government intervention to safely dispose of radioactive waste.

Notable risk, beyond the impacts noted above, also attends conventional energy systems when
powered by fossil fuels. Emerging scientific evidence points to the existence of changes in the
earth’s global average temperature, attributed in significant part to increases in atmospheric
concentrations of greenhouse gases (GHGs) from the combustion of fossil fuels and other
anthropogenic activities (IPCC 2007). Atmospheric concentrations of carbon dioxide (CO,)
have grown steadily, from 280 parts per million (ppm) before the Industrial Revolution to
approximately 388 ppm at present. The accumulated amount of GHGs in the earth’s atmosphere
has resulted in a certain amount of global warming that is “unequivocal” (IPCC 2007, p. 30).
Stabilization of GHGs at or below 450 ppm is necessary if average global temperature rise is
not to exceed 2°C (degrees Celsius). This rate of stabilization translates as a 50%-70% drop in
worldwide emissions by 2050 against a 2005 baseline (Stern 2006).

The accumulated GHGs in the earth’s atmosphere attributed to human activity are, in turn, largely
the outcome of industrial processes set in motion by today’s wealthy industrialized nations. This
outcome has served as the basis among some governments and nongovernment organizations
to focus on industrialized country action as the primary focus for first-wave efforts to significantly
lower GHGs from energy use and related activities. The Kyoto Protocol, which entered into force
in 2005, established binding limits on GHGs among participating industrialized countries (so-
called Annex 1 countries). Annex 1 countries agreed to lower their emissions by an average of
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5.2% from 2008 to 2012, against a 1990 baseline. Flexibility mechanisms under the Protocol
permitted Annex 1 countries to utilize emissions trading, joint implementation projects, and the
Clean Development Mechanism to meet their reduction targets.

With projections for global economic growth and the emerging role of developing countries as
centers of manufacturing and industrial activity, the need for sustainability in energy systems
is increasing everywhere. As economies continue their historic expansion in much of the
developing world, demand for energy will jump dramatically. The share of developing Asia in
primary energy consumption has been projected to increase from 34% in 2010, to as much as
56% in approximately 2 decades according to some estimates (ADB 2013a citing I[EA 2012a and
Lee, Park, and Saunders [forthcoming]). In the meantime, Asia’s dependence on energy imports
is growing. Most countries in the region, by 2035, will produce 50% or less of the energy they
require. Energy imports, and specifically imported oil, will continue to be critical in the region
(ADB 2013a).

Robust implementation of energy-saving measures by households, industry, commercial
businesses, and public sector authorities can help temper this demand and the accompanying
expenditures that will be necessary, at societal and individual levels, to secure access to energy
sources. Such an outcome is especially important where domestic energy needs are met primarily
through imported fuels.

Without aggressive action to reduce long-term growth in energy consumption, a country may
transfer an increasing share of its national wealth to foreign energy producers. Opportunities
for domestic investment in education, health care, public infrastructure, and other amenities
may be lost or diminished. At the same time, domestic reliance on foreign energy resources
can increase national dependence on major trading partners, exacerbating vulnerabilities and
imbalances in international political power.

Effortsthroughout Asia to deploy policy and investment strategiesin support of DSEE interventions
can help to conserve existing national energy resources. In some cases, ambitious EE targets
may restrict the need for additional fuel imports, or delay the imperative for expensive additions
to power plants. Either way, certain types of very large investments in energy infrastructure
may be deferred, so that countries are better able to choose where to spend critical financial
resources in support of national goals and objectives.

1.3 Technical and Economic Benefits

The cost effectiveness of EE, relative to other energy options, is another key factor supporting
its prioritization for greater immediate action. Figure 1 depicts a range of costs recorded in
the market for various energy-saving and energy-generating technologies. In comparing EE to
alternatives, the figure illustrates that significantly less money is needed to save electricity, in
most cases, compared to the cost of generating that electricity through both conventional and
renewable energy options.

This emerging cost data for a range of technologies and applications has helped to clarify
the potential role for DSEE in long-term GHG reduction at a global scale. On this topic, the
International Energy Agency (IEA) in its World Energy Outlook 2012 provides estimations
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Figure 1 Generation Cost Compared to Cost of Energy Efficiency
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ACs = air conditioners, CCGT = combined cycle gas turbine, EE = energy efficiency, IGCC = integrated gasification
combined cycle, kWh = kilowatt-hour, MW = megawatt, OCGT = open cycle gas turbine, PV = photovoltaic.
Sources: Data from United States Agency for International Development (USAID) 2007, figure 22, p. 54, with
updated numbers from Organisation for Economic Co-operation and Development (OECD)/Nuclear Energy
Agency. 2010. Projected Costs of Generating Electricity 2010. OECD Publishing © Paris: OECD/IEA and Issy-les-
Moulineaux, France: OECD/Nuclear Energy Agency.

regarding global scenarios in 2020 and 2035 as GHG emissions are placed onto a trajectory to
eventually curtail world average temperature rise to 2°C. As noted above, long-term stabilization
of GHGs—or CO,-equivalent emissions—at or below 450 ppm is necessary to hold average
global temperature rise to this level.

The policy efforts needed to achieve this outcome coalesce under the IEA's so-called
450 Scenario. The technology outlook, in turn, for a range of CO, abatement measures under
the 450 Scenario, against a ‘New Policies Scenario’ baseline, is projected in Figure 2. The New
Policies Scenario reflects overall policy commitments, plans, and/or pledges made by countries
to shift away from subsidies for fossil fuels and to lower GHG emissions.

Under the 450 Scenario, energy efficiency—to include power plant and end-use efficiency and
electricity savings—accounts for about 75% of avoided emissions in 2020 (Figure 2). Global
electricity demand in the buildings sector, specifically, falls by more than 800 terawatt-hours
(TWh) through incorporation of advanced lighting, space heating equipment, and appliances.
Electricity demand in industry declines by 600 TWh, primarily from use of more efficient motors.
In absolute terms, EE’s contribution to abatement grows from 2.2 gigatons (Gt) CO, avoided in
2020, to 6.4 Gt CO, avoided in 2035. Yet EE’s share in CO, abatement decreases by 2035, as
the contribution of renewable energy and carbon capture and sequestration expands.

The 450 Scenario implies a “transformation” in the world’s energy system, at a cost of $16 trillion
in cumulative investment that is additional to the costs implied in the New Policies Scenario
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Figure 2 Mitigation Measures for CO, Abatement to 2035

New Policies Scenario 2 abatement 2020 2035
36 — m Adiity 2% 2%
34 End-Use efficiency 18% 13%
37 B Power plant efficiency 3% 2%
B Electricity savings 50% 27%
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28 2 switching in end users 2% 3%
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450 Scenam Nuclear 5% 8%
22 ccs 4% 17%
20 Total (Gt CO5) 3.1 15.0
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CCs = carbon capture and sequestration, CO, = carbon dioxide, Gt CO, = gigatons carbon dioxide.

Note: “Activity” refers to altered demand for energy services, for example transport or lighting, from price
responses. “Power plant efficiency” entails coal-to-gas switching that results in emissions savings.

Source: World Energy Outlook 2012 © OECD/IEA 2012, figure 8.7, p. 253.

(World Energy Outlook 2012, p. 241). This investment, however, also should result in gains such
as improved local air quality and decreased costs for fossil fuel imports. Because EE accounts
for more than 50% of the total emissions saved, followed by renewables at 21% and carbon
capture and sequestration at 12%, the bulk share of investment would likely go to the EE sector.

Beyond its contributions to cost-effective mitigation of climate threats, the strategic
deployment of end-use EE also can improve the overall performance of conventional electricity
systems. When installed at homes, offices, and industrial facilities throughout a city or region,
EE products and appliances can reduce energy demand at different locational points across the
electricity network.

The resulting drop in consumption allows power plants to operate at optimized capacity, and
helps avoid the need to bring additional generating units—sometimes known as “peaking
units"—online at times of peak customer demand. Existing generation and transmission and
distribution (T&D) systems will be better equipped to meet projected load, without drawing
upon additional reserve capacity. In many instances, due to their short annual operations
time, peaking units are the most expensive sources of power across the entire spectrum of
generation options in a given electricity system. Avoided reliance on these expensive units
can thus contribute a disproportionately high amount of savings to consumers when end-use
EE is deployed.

Meanwhile, a reduction in the volume of electricity that is shipped over T&D lines, which may
cover hundreds of kilometers, can further decrease pressure on the system. Less intensive
use of T&D infrastructure can delay the need for line replacements and upgrades, and may
serve to boost system reliability through the avoided incidence of blackouts and brownouts.
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The benefits of EE to electricity system performance are even more obvious when considering
the network losses that typically occur from the site of generation, to the point of final
consumption. For example, with regards to traditional lighting, under normal circumstances, it
is suggested that only 5% of the energy originally comprised in a unit of fossil fuel is delivered as
illumination to end users. The other 95% is lost during transmission and conversion (European
Commission 2012).

While the actual costs of EE may change across countries relative to the technologies and
processes utilized, a trend exists for EE to require one-quarter to one-half of the investment
needed to pay for otherwise vital energy supply (Taylor et al 2008). This remarkable cost savings
from EE, when considering the range of losses that otherwise occur from fuel conversion and
delivery to ultimate consumption, highlights the need for a new approach in prioritizing DSEE
as a response to customer demand.

1.4 EnerQy Efficiency in Asia: Status and Prospects

DSEE can serve as a low-cost answer to the coinciding challenges of fast-growing global energy
demand, particularly in Asia, and increasing international pressure to decarbonize the energy
system. The field continues to benefit from an ever-expanding reserve of new technologies,
professional expertise, policy innovations, and performance data. This body of knowledge,
derived from current energy practice throughout the world, offers an abundance of information
to guide strategic deployment of EE across sectors and at multiple scales.

Considering its apparent advantages, DSEE investment would seem to be an obvious priority
for global action among the total range of available investment options that comprise the clean
energy portfolio. Strides have been made in recent years, but a closer look at the sector shows
that interventions have likely been underutilized relative to their indisputable economic value.

For example, clean energy yearly investment, worldwide, totaled approximately $211 billion in
2010, but this figure translates to investments in renewable energy (UNEP/BNEF 2011). That
same year, investment in “energy-smart” technologies—e.g., EE systems and devices, electric
vehicles, the smart grid, etc.—was reported as $23.9 billion.

Such funding levels are helpful steps in the right direction. Yet more generally, they remain
inadequate to meet the demands of the IEA's 450 Scenario as earlier described. The lingering
gap in funding to realize EE’s potential in energy savings and GHG mitigation is due, in part,
to the scattered nature of most EE opportunities throughout society. In addition, expertise
or financial assistance may be difficult to locate or access. Broader economic and behavioral
barriers also challenge greater progress at the micro and macro levels in ratcheting up
EE investment.

If a range of EE interventions, to include DSEE, are to claim their rightful share among energy
sector investments around the world, then greater efforts are necessary to marshal policy,
markets, and stakeholder collaboration in support of such outcomes. Over the coming decade,
national EE targets and policies in Asia and the Pacific will play a major role in advancing
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regional investment in EE technologies and solutions. ADB estimates that a total of $944 billion
of investment in end-use EE is needed for the PRC, India, and Southeast Asian countries to meet
their national targets for EE and GHG emission reductions by 2020. While the majority of this
needed investment—$865 billion—is in the PRC, the investment required in other developing
Asian countries is also quite significant, with $68 billion estimated for India and $11 billion for
Southeast Asian countries. An additional $15 billion is needed to meet government targets in
Southeast Asia by 2030.

Efforts for EE investment by the PRC, India, and Southeast Asian countries carry the potential for
significant impact in the wider region. Under business as usual, their combined primary energy
demand is projected to rise from 3664.6 million tons of oil equivalent (MTOE) in 2010 (totaling
73% of primary energy demand in Asia and the Pacific) to 6769.9 MTOE (81% of the regional
total) in 2035.

In many countries of Central and West Asia, aging energy infrastructure is not improving, even
as national economies have grown. These conditions point to largely untapped energy saving
potential (Olshanskaya 2009). However, due to a shortage of data, this report cannot estimate
the needed EE investment amount for these countries. Meanwhile, ADB’s DMCs in the Pacific
account for a very small share of final energy consumption in the larger region (ADB database
2013), and due likewise to a shortage of available data, their EE investment potential was not
examined for this study.

As focused on the PRC, India, and Southeast Asian countries, this report considers how ADB
may accelerate the pace of EE investment in the region to drive more ambitious change. Its
particular focus is the promotion of end-use EE, the most cost-effective and rapidly deployable
source of energy supply.

1.5 Scaling Up Energy Efficiency Action: ADB’s Role

Over the past decade, ADB has succeeded in quickly scaling up its investments in energy
efficiency and the development of renewable resources through its Clean Energy Program.
ADB achieved an initial target of $1 billion in clean energy investments per year by 2008, then
reached $2.1 billion in 2011—meeting its 2013 target 2 years ahead of time. In 2012, ADB
maintained this upward trend, achieving clean energy investments of $2.3 billion.

In late 2011, ADB's Independent Evaluation Department (IED) published an assessment of
ADB's clean energy investments, focusing on 2003-2010. The IED study found that industry
and buildings are responsible for more than 70% of total commercial energy consumption in
Asia. They are additionally responsible for a remarkable 85% of electricity use in the region.
However, in contrast with these percentages, ADB support to manage energy consumption
in the two sectors has represented just 4% of its overall clean energy portfolio (ADB 2011b).
In light of these findings, the IED study made a number of recommendations for improving
and strengthening ADB's efforts in DSEE, including a suggestion for an increased focus on
EE investments in industry and buildings.
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This report builds on the 2011 IED study and more recent research, to assess the capacity of
ADB in end-use EE, as well as the challenges it faces in accelerating EE investment in Asia. The
report reviews ADB’s recent pipeline of end-use EE projects, and proposes a strategy for ADB's
more systematic support of EE investment in the Asia and Pacific region. Issues explored in
this regard surround the enhanced provision of institutional expertise, knowledge creation and
management, and capacity building and coordination—all focused on accelerating end-use
EE investment.



2 Causes of Underinvestment
and Persistent Energy
Inefficiency

2.1 Navigating the Investment Context

As noted in Chapter 1, the significant potential for cost-effective energy efficiency (EE) gains
at a global scale has yet to be matched by a proportionate level of investment support. Within
and beyond Asia, profitable opportunities for EE investment, to include demand-side energy
efficiency (DSEE), struggle to compete with alternative investments for new energy supply.
Some reasons for this lingering underinvestment in EE are considered below, with attention to
economic, social, behavioral, institutional, and policy design factors.

2.2 An Economic View of Barriers to Energy Efficiency

When examined from an economic perspective, the barriers to greater EE investment can be
formidable for a number of market participants (Taylor et al 2008, World Energy Outlook 2009,
US National Action Plan for Energy Efficiency 2009, USAID 2012). Fundamentally, customers
may face price distortions for energy when the market does not reflect its true cost. For example,
energy tariffs may not reflect the costs of resource capture and delivery, or pollution and climate
change impacts that harm human health and degrade ecosystems. Price distortions may result
from incomplete prior knowledge of the full range of costs associated with energy production
and consumption, or from poorly designed policy or regulatory interventions, as in the case of
many energy subsidies.

Subsidies may be adopted with the official goal of decreasing the price of energy to consumers.
Yet there can be undesirable outcomes. Subsidies may work to discourage adoption of more
energy-efficient technologies, when energy users do not immediately experience the full
financial burden of their energy consumption. If not adequately designed, subsidies are also
likely to benefit higher-income populations who tend to consume more energy than lower-
income groups.

Fossil fuel consumption subsidies in developing Asia have been increasing in recent years,
reaching $161.7 billion in 2011 (ADB 2013a citing IEA 2011). Yet in many cases, the poor
are not the primary beneficiaries of these subsidies. According to the IEA (2011), among nine
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Asian countries with the largest fossil fuel subsidies, as well as two African countries, just 5%
of the benefit of subsidies for liquefied petroleum gas reached the poorest 20th percentile.
Similarly, only 9% of electricity subsidies and 15% of kerosene subsidies reached the poorest
20th percentile.

These outcomes suggest that interventions to rectify high cost energy burdens to lower-income
populations should consider alternatives other than subsidies to improve service affordability
and access. ADB is examining options to promote reform of inefficient fossil fuel energy subsidies
in Asia, as appropriate social protection measures are established.

Capacity or willingness to pursue EE initiatives may also be limited by high transaction costs, as
faced by providers of energy-related services or financing and their customers. Transaction costs
refer to the investments of time and effort that must be made by individuals or firms to identify
the best options for proceeding with a given purchase or project. Customers who might benefit
from EE investments can additionally lack sufficient information by which to evaluate potential
options. Similarly, where economically profitable and technically feasible projects are identified
as worthwhile, individuals and organizations may struggle to access professionals with the
appropriate managerial or financial expertise for project implementation. Beyond accessing
information and skilled professionals in the field, the beneficiaries of EE investments may not be
able to obtain financing for proposed projects, or the cost of capital may prove to be excessive.

Where customers identify theoretical savings from EE, they may experience lingering concerns
about the larger impact of project implementation on the normal operations of their business
or organization and the disruptions that might occur. Without sufficient evidence from prior
experience that such disruptions can be avoided or minimized, customers may find the potential
risk of project implementation to exceed its rewards. Likewise, where end users perceive risk
to EE projects, or where they identify alternative (non-EE) uses for the expenditure of time
and capital, they may assign high discount rates to their evaluation of EE options. The use of
a high discount rate means that a party to a transaction assigns a higher value to money that
is accessible now, rather than sometime in the future. Under such an assumption, the net
present value of an EE investment that should generate monetary savings over time becomes
less appealing to a potential investor.

Finally, the energy savings from a given EE intervention may simply appear to be too small, at
least in the short term, relative to the cost of the immediate required investment. In essence,
the economic savings of one project may be modest enough that households or firms forgo
the opportunity. This characteristic of micro investment in EE points to the need for a broader
perspective in identifying ways to encourage smaller projects that sum to large savings in total.

These economic barriers help to explain why many households and businesses fail to pursue
profitable EE investments. Nevertheless, other forces also discourage more enthusiastic EE uptake.
For a broader perspective on the challenge, it is helpful to reflect on additional considerations
that set the context for energy use. Of interest here are the varied social conditions and
developmental trajectories found throughout the world, as well as the particular characteristics
and dynamics associated with institutions and human behavior. These considerations, and their
implications for EE implementation in Asia and elsewhere, are discussed below.
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2.3 Demographic Trends and Energy Demand Growth

Energy use is unavoidably necessary in fueling industrialized economic systems and the
production of a near limitless range of goods and services to meet diverse consumer preferences.
Energy consumption profiles among countries, in turn, are affected by a broad range of
factors pertaining to population size, weather patterns, economic structure, scale of industrial
development, national wealth, personal lifestyles, and the relative urbanization of populations.

Developing countries in Asia and throughout the world seek economic growth to increase
personal and household incomes and to gain social access to modern amenities related to health,
mobility, recreation, and education. This sought-after growth curve in economic expansion,
fueled by an accompanying enlargement of energy supply systems and delivery infrastructure,
has already occurred over the last 150 years in the currently industrialized countries. Already,
many emerging economies in Asia have achieved impressive gains in capturing an increasing
share of global manufacturing capacity and foreign direct investment. Their rapid economic
expansion is coinciding with new consumer purchasing power for the rising middle class. To
keep pace with this growth and the economic aspirations of their populations, developing
countries often share a policy perspective that strongly values expansion in new energy supply
as a means to achieve national goals.

Such perspectives, however, can benefit from a larger role for EE within national energy policy
and planning, for reasons that speak to regional security and social equity. More specifically,
despite the developmental achievements to date of many emerging economies, significant
populations in various parts of the world continue to lack access to modern energy service.
Table 2 shows the relative intransigence of the challenge, comparing global population without
access to electricity service in 2008—or approximately 1.5 billion people—with projections for
2030. As the regional figures suggest, improvements will be made in many parts of the world
over the next 2 decades. Yet without extra efforts to prioritize equitable access to electricity
service, some 1.3 billion people may continue to be left behind (World Energy Outlook 2009).

Table 2 World Population Without Access
to Electricity in 2008 with Projections to 2030
(million population)

2008 2030

Latin America 34.1 12.8
Middle East 21.4 5.1
North Africa 1.7 1.6
PRC and East Asia 195.1 72.5
South Asia 613.9 488.6
Sub-Saharan Africa 587.1 698.3
Total 1,453.3 1,278.9

PRC = People’s Republic of China.

Source: Data reported in World Energy Outlook 2009 © OECD/IEA 2009,
figure 2.10, p. 131.
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The above dynamics, in renewing attention to the need for expanded energy access, do not
negate the importance of EE at global and regional scales. To the contrary, an emphasis on
low-cost EE will become even more critical to diffuse pressure on existing electricity systems
and to defer or avoid the need for capacity expansion of power plants and T&D. With robust
EE deployment, a larger number of people can receive energy service from the same amount
of existing fuels, resources, and infrastructure. Financial and technical resources, in turn, can
be deployed to expand access to critically underserved low-income populations or remote
communities. At the same time, a greater share of expenditures on energy can be retained
within national borders, as the need for energy imports is reduced. Such savings can free up
domestic expenditures for alternative investments in education, health care, public transit,
and other amenities that are vital to the long-term prosperity and well-being of populations
everywhere, to include developing Asia.

2.4 The Institutional Environment for Energy Efficiency

In considering ways to overcome the EE barriers discussed, an examination of institutional
characteristics takes on greater urgency. A study by the World Bank (Taylor et al 2008) clarifies
this imperative, suggesting that barriers, such as risk perception and high transaction costs,
can be viewed as institutional in their origin or operation. Individuals or businesses may find
EE projects to be too risky or may encounter high transaction costs, due in part to institutional
dynamics that engender these outcomes. If institutions, public or private, can be seen as systems
that structure interactions and relationships, then an assessment of EE’s underwhelming
investment to date in the wider marketplace calls for attention to institutional practices—or the
lack thereof—that impact EE’s prospects.

Government and other public authorities may be compelled to encourage EE investment due to
the wider social and environmental consequences of alternative scenarios where conventional
fuels and resources continue to predominate. Recognizing the value of cleaner air or water, or
the benefits of reduced reliance on energy imports, governments may choose to intervene on
EE’s behalf when markets do not form to capture existing opportunities.

In many places, however, the institutional context for EE is characterized by the absence of
governmental leadership, as well as the lack of a centralized authority or agency that can lead,
encourage, or manage wide-scale EE implementation. This absence is problematic, as noted
previously, because achievement of DSEE reductions in any given locale entails capturing gains
among thousands or even millions of households and businesses. At the same time, institutional
actors that function in the energy space may be compelled to operate according to discrete
designated lines of responsibility, so that their functional capacity to collaborate across sectors
is limited.

For example, electric utilities are often considered a logical central point for dispersing EE
information, programs, and expertise to energy consumers across the residential, commercial,
industry, and public sectors. Yet electric utilities have historically operated under a model where
earnings are attached to sales of kilowatt-hours, rather than the overall quality of service
provided to customers through least-cost, low-carbon, demand-side resources (Crossley 2013).
While this model is changing in many places (as discussed in Chapter 3), the larger tendency
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remains, so that utilities are incentivized to favor supply-side options to address immediate and
long-term demand.

Leasing companies, infrastructure finance companies, energy service companies (ESCOs), and
banks also may figure prominently in the financing of EE measures. An enthusiastic push by
banks, for example, to expand EE lending could open up vast opportunities for wide-scale EE
interventions while simultaneously contributing to bank profits. The challenge here is that many
banks continue to lack familiarity with EE projects and the types of value streams, e.g., savings
on energy bills, that are likely to result.

Other split incentives that curtail EE efforts pertain to building construction and occupancy. In
many cases, the developers or owners of residential or commercial buildings will not occupy
or utilize these facilities on a daily basis. Without incentives or requirements to the contrary,
they may fail to incorporate EE improvements. Meanwhile, the cost of energy service in these
dwellings is faced by the building’s tenants or lessees, who often lack the capacity or authority
to retrofit structures for better energy performance.

Overcoming split incentives and fostering a central institutional agent for EE action can be
challenging to the public sector as well. The bureaucratic character of many government
functions often results in the performance of planning and management duties according to very
specific mandates, within discrete agencies or offices. Physical and jurisdictional distance in these
settings can impede collaboration and information sharing among officials, contributing to a
mind-set for specialized attention to narrow topics. With regards to EE initiatives, the challenge
is to maintain expertise among public sector stakeholders and accountability for specialized
tasks, while enhancing institutional capacity and rewards for joint action across traditionally
separate sectors. Greater efforts here can maximize the capture of larger energy savings, while
avoiding duplication of bureaucratic effort and the resulting waste of taxpayer funds.

The traditional narrow focus of many institutions in the energy space is being challenged for
reasons that go beyond merely capturing EE gains. Technical advances point to transformations
in the future architecture of electricity systems, buildings, vehicles, and urban infrastructure.
Homes and businesses are increasingly fitted with photovoltaic panels and other distributed
forms of energy generation. Electric vehicles may serve as mobile energy storage devices. Thanks
to the smart grid, appliances may “choose” to power down when the system hits peak demand.
The challenge of managing these diverse interactions, and EE’s role in contributing to network
equilibrium, will only grow with time, pointing to the need for broader cross-sector institutional
action in pursuing EE opportunities (USDOE 2012b).

Whether dealing with existing institutions, or developing new ones, the need for
organizational strategic support of EE is evident. Specifically, a broader comprehensive vision
of EE’s potential across traditional sectoral boundaries is required. As new institutions develop
around the mission of supporting EE, or as existing institutions evolve in this direction,
their effectiveness will depend upon their capacity to promote change in ways that match
the exigencies of local conditions. Institutions must close gaps between EE potential and
current conditions within given jurisdictions. This means developing institutional capacity that
responds to available technology and professional expertise, the legislative and regulatory
context, the legal environment, and the relationships that exist among various stakeholders
(Taylor et al 2008).



Same Energy, More Power

With these factors in mind, new institutional capacities may contribute most significantly to
robust EE improvements by providing a space—in either the physical or conceptual sense—that
is dedicated to wide-ranging, ambitious, and more coordinated gains across sectors and at
multiple scales. Such an effort can complement recent policy interest for greater EE gains and
may deliver the scaled up action that is vital to achieve meaningful impacts.

2.5 Behavioral Factors

As greater attention is given to the market and institutional factors that impede EE's progress,
consideration also should be given to the non-price factors that influence personal decision
making related to energy. Individual choice can be influenced by morality, habits, community
expectations, and social norms (Fuller 2009). Also significant are nonmonetary incentives and
the manner in which options are presented.

In seeking to understand the behavioral factors that often limit EE action, a related consideration
is the mind-set that has been cultivated over time among many consumers, regarding the
way in which they experience access to and use of energy. Many potential beneficiaries of EE
interventions are accustomed to simply “receiving” energy service. They assume the service
will be available, at least most of the time, and beyond remembering to pay for the service at
regular intervals, they are not accustomed to actively considering ways of altering or reducing
their consumption. Where the price of energy service is seemingly inexpensive (or at least
manageable relative to household or firm budgets), and where service reliability is adequate,
individuals may rarely—if ever—stop to consider possibilities for substantially altering their
usage. Under these conditions, the wider net benefits to society of such individual changes are
also likely to escape consideration.

The phenomenon described here speaks to a mix of historical and economic conditions that
have engendered in many consumers a passive attitude toward the notion of energy choice,
as oriented in this instance to greater efficiency in energy use. Changing these passive mind-
sets, and working against dynamics that cultivate subpar EE outcomes, will require efforts to
generate awareness of the need for more active evaluations of all energy service options, to
include EE.

2.6 Energy Efficiency Fundamentals: Design Considerations
for Policy and Finance

With EE initiatives growing in popularity, a number of considerations should guide the choice
and design of supportive strategies. The review of EE policy and investment action undertaken
for this report, summarized in Chapters 3 and 4, points to the following imperatives.

From national to more local scales, public authorities may choose particular EE interventions
based on their capacity or willingness to engage high levels of administrative and regulatory
oversight. For example, traditional regulatory approaches, so-called “command and control”
mechanisms, refer to standards that prescribe the use of particular technologies or processes
as a means of controlling energy use. They may include, for example, mandatory energy
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performance standards for products and appliances, or building energy codes. These instruments
can achieve significant reductions in energy use, but enforcement can be expensive and time-
consuming. Some public authorities accordingly have expressed preferences for more market-
based instruments, such as the use of tradable EE “white” certificates, which can spur market
forces to drive reductions in energy use (ADB 2012a). Ideally, their utilization lowers the need
for administrative and regulatory oversight for stakeholder compliance.

Where public authorities lack the will or capacity to pursue ambitious enforcement, then a better
strategy may entail their facilitation of self-reinforcing markets for EE improvements. The EE
strategies chosen should reflect the existing technical capacity of targeted sectors and groups,
as well as larger economic conditions that may impact their ability to comply or participate.
Discussions with stakeholders, as detailed later in this report, can help identify areas of action
with high potential for energy savings, while revealing where support is needed for capacity
building and financing, as described further below.

Public authorities should strive to act with clarity and consistency in policy design and implementation.
Apart from any changes made in the face of monitoring and evaluation, policy and program stability
can enhance stakeholder confidence in the credibility of EE initiatives. Consistent enforcement and
implementation across stakeholders can help encourage robust compliance, particularly when
stakeholders are able to obtain needed clearances, permits, or technical resources in a timely way,
and where appropriate. Such efforts have been identified as important determinants of a desirable
investment climate for EE and renewable energy projects (Mani 2012).

Awareness campaigns can help targeted sectors or groups to understand new EE initiatives and
methods for compliance, or they may encourage participation by emphasizing EE's benefits,
such as improved firm operations or profitability. Support for demonstration projects in
targeted sectors, especially those that are highly replicable in design and implementation, can
be valuable where EE technologies and financing are viable, yet stakeholders lack experience
with their deployment and are reluctant to act. Support for research and development via
government investment in laboratories can speed up technology advances for improved energy
performance at a lower cost. In the face of such advances, targeted sectors for EE action, such
as industry, may be more willing to take on ambitious energy cuts.

The World Bank (Taylor et al 2008) has sought to classify EE opportunities according to the
particular characteristics of different economic sectors. Design of policy interventions will
further vary according to the needs of subsectors (Table 3).

For example, existing facilities in the industry and buildings sectors can benefit significantly
from changes to operational management, facility renovations, and technology replacement.
In existing buildings, cost-effective measures to improve EE include upgrades in lighting, as
well as heating, ventilation, and air conditioning. In new buildings, major EE improvements
come from changes in (i) ventilation systems and thermal integrity; (i) the utilization of efficient
cooling, heating, and lighting technologies; (iii) high standards in construction practices; and
(iv) building orientation and design. Among developers, designers, and construction companies,
EE may be a consideration in proceeding with given projects, but the appearance, location, and
cost of structures are often more important factors. With this in mind, mandatory EE codes for
buildings may be easier to engage when they target changes that are amenable to low-cost
integration (Taylor et al 2008).
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Table 3 Interventions for Energy Efficiency by Economic Sector

Key Sector Subsector Principal EE Interventions

Industry A. New plant e Policy and planning
e Equipment regulating standards

B. Existing plant
1. Energy supply industries e Restructuring investment
e EE investment

2. Industrial energy consumers e Restructuring investment
e EE investment
Buildings (commercial, A. New buildings e Building codes and standards
public, and residential) e Policy and planning
B. Existing buildings e EE investment
Transportation A. Motor vehicles * Vehicle regulating standards
B. Other * Policy and planning

e Restructuring investment

EE = energy efficiency.

Source: Taylor et al. 2008. Financing Energy Efficiency: Lessons from Brazil, [People’s Republic of] China, India, and
Beyond. © World Bank, table 2.1, p. 37.

In the industry sector, many possibilities exist to improve energy intensity through the use of
cogeneration, recovery of waste heat, and installation of more efficient motors and systems. For
industries such as chemicals, petroleum refining, and basic metals, energy use represents a major
share of operating costs (UNIDO 2011). In designing interventions to encourage industrial EE
improvements, a fundamental consideration in developing countries is that EE cannot realistically
be a top objective for firms that lack a high quality (reliable) supply of electricity. Accordingly,
initiatives are likely to gain greater support from stakeholders where electricity supply is reliable
but the energy intensity of operations is high. Meaningful dialogue with industrial stakeholders
can assist authorities in creating EE targets that are quantifiable, responsive to technological
and business risks, and structured to produce interim gains toward long-term horizons. When
targeting the energy performance of particular products and appliances, government can
collaborate with manufacturers to devise labels and standards in ways that incentivize industry
to take innovative leaps forward in research, demonstration, and commercialization.

For EE initiatives that go beyond the switching out of a handful of inexpensive technologies,
stakeholders must have the technical and financial capacity to proceed. The extent to which
technical and financial resources are developed internally within organizations will impact the
amount of external resources that are required for advanced EE projects. Where expertise in
auditing and engineering is lacking, or where professionals lack project development experience,
the public sector can support training activities and certify professionals accordingly.

The need to expand technical and financial capacity for the pursuit of larger EE projects has
focused attention on new delivery mechanisms for facilitating EE investment (Taylor et al 2008).
Primary delivery mechanisms in this regard include energy service companies (ESCOs), loan
financing and partial loan guarantees, demand-side management (DSM) programs offered by
distribution utilities in the energy sector, and bulk procurement programs by government.
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The commercial banking sector in many locales is already well positioned to support EE projects,
and loan products may require only minor changes to the credit review process and loan terms.
For EE projects, loan repayment can occur more frequently, with greater attention to the timing of
cash streams that occur due to EE investments. As new projects generate savings, loan customers
can be required to make payments into escrow accounts, over which lenders assume control.
More careful preparation of EE project proposals can strengthen loan applications, with greater
chances for matching the information requirements of finance professionals. Banks, meanwhile,
may benefit from outside efforts to assist their identification of EE markets in ways that grow their
business lines, expand service to valued customers, or promote their standing in the community.
As financial institutions better understand EE’s value to different customers, they may devote
special attention to devising sophisticated financing mechanisms that encourage even more
ambitious action in different sectors (Taylor et al 2008, ADB 2012d, USAID 2012).

Partial-risk loan guarantee instruments and more financially structured risk-sharing facilities, with
backing from international financial institutions, have helped launch new programs for EE financing
by reducing some of the risk of lending. They appear particularly effective when operating in locales
where the banking sector is relatively robust with regards to the maturity of its lending practices.
Also of interest are special revolving funds. Through their ability to merge project development with
financial intermediation in service to EE improvements, they may be particularly useful in locales
where the banking sector is undergoing restructuring or significant reforms.

ESCOs can provide clients with both technical and financial resources to invest in EE. They undertake
energy saving improvements for entities of various sizes, earning remuneration through a fee for
their services or through a share of the economic savings achieved from projects over time. To
facilitate the ability of ESCOs to serve very large projects, as well as several smaller projects that may
be bundled to increase the impact of energy savings, government can provide technical assistance
to ESCOs to build capacity in the sector. Government can also assist ESCO sector development
through: (i) amending procurement laws and regulations to allow performance contracts (which
are neither pure goods nor pure services), (ii) accrediting qualified ESCOs, and (iii) mitigating
risks associated with long-term performance contracts in the public sector. Particularly important
are efforts to connect ESCOs with sufficient sources of finance, so that the cost of borrowing is
minimized and otherwise valuable EE projects can be pursued (USAID 2012).

The benefit of utility DSM programs comes from the utility’s ability to merge project development
with financing options that serve a range of customer classes with whom the utility shares
an ongoing business relationship (NRDC 2012). Policy or regulation can incentivize utilities to
offer EE services, by breaking traditional arrangements that link utility revenue generation to
volumetric sales of kilowatt-hours. The challenge for government is to work with utilities and
energy providers to correct for biases in the system that favor supply-side, rather than end-use,
solutions in meeting energy demand.

As EE improvements are pursued, it is important that market players utilize sound contractual
arrangements to guide implementation and finance of projects and assignment of risk. Also
useful are efforts by public authorities to create strong legal protections for enforcement and
dispute resolution. Otherwise, parties may be less likely to enter into EE and other clean energy
projects (Mani 2012).



3 Lessons Learned
from Energy Efficiency
Investment Experience

3.1 Promoting Energy Efficiency: A Survey of Tools
and Mechanisms

Global experience continues to build around the creation and application of policies, programs,
and incentives to support energy efficiency (EE) implementation. Action within and across
countries is targeting the residential, commercial, industry, and public sectors, with increasingly
ambitious approaches to capture EE gains in buildings, facilities, lighting systems, vehicles, and
a range of appliances and products.

Utilizing mandatory and voluntary measures, these initiatives reflect the specific opportunities
that abound in particular countries, as well as the resources available to stakeholders in pursuing
desired gains. This chapter surveys many of the lessons learned from national and regional action
to embrace EE and demand-side energy efficiency (DSEE) interventions. Their possible prospects
for broader systematization are also considered, in light of emerging needs in developing Asia
and ADB's role in the region as a facilitator for clean energy and DSEE investment.

3.2 Overarching Needs for Implementation

New policies and financial incentives for EE uptake are unfolding in a myriad of country settings
around the world. This section reviews contextual elements that may impact the success or
failure of national and regional interventions to promote EE, highlighting factors of interest to
those engaged in the design of supportive mechanisms.

Financing Options

Potentially lucrative EE projects, as noted earlier, often must overcome a lack of sufficient
financing. Banks and other providers may hesitate to support EE initiatives due to concerns
about risk, high transaction and project development costs, and inadequate internal expertise
for understanding technical and economic project components (USAID 2012). When financing
is provided, care must be taken to design options that support a meaningful scale up of EE
investment.
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For certain sectors and projects, this objective may require more tailored loan products to
meet the particular demands of various customers in the public and private sectors. Financing
to support improvements in public facilities will need to respond to different project and
institutional parameters compared to funding that advances industrial retrofits. In the utility
sector, meanwhile, when EE performance-based resource programs are authorized, funding will
be significantly influenced by the risk component of the program.

ADB is well situated to identify sound approaches to support the finance of EE interventions
across these diverse sectors. International experience suggests that mechanisms for EE project
finance span a number of alternatives (Rezessy and Bertoldi 2010, Barbose 2013). The following
mechanisms have been utilized in developed and developing countries:

(i) Utility (electric or gas) financing. Options entail utility bill financing, subsidies, or other
financing assistance.

(i) Special purpose funds. These funds have been put to use in a variety of ways, and
typically are created by donor agencies, governments, or regulators.

(iii) Performance contracting. Energy service company (ESCO)-type approaches can be
undertaken by private or public sector actors.

(iv) Equity funds. These types of funds may come from public sector agencies or private
sector venture capital firms to support investment in ESCO projects, serving as a form of
“last mile” equity investment.

(v) Dedicated credit lines. These are typically funds made available to local banks and
financial institutions by donor agencies, to expand accessible funding for investment
in EE projects. The goal is often to leverage these funds by additional resources from
participating financial institutions and banks.

(vi) Credit guarantee mechanisms. These may be provided as part of risk-sharing programs,
to lower the risk of EE project financing for participating financial institutions and banks.

Regional Energy Efficiency Information Systems

National experience suggests that, as interest grows for EE investment, target setting and market
design activities will require access to reliable data and information systems. Quantifiable data
on sectors and initiatives can allow for the establishment of key indicators by project category,
as well as baselines against which progress can be measured. A designated public or private
entity can be tasked with maintaining an EE database that serves to collect, monitor, and update
information, as required. Emphasis should go to the acquisition of supply and demand data
covering targeted sectors for durations of time that facilitate assessment of longer-term trends.

Regionally, such a database can serve as a central location for accessing studies, evaluations, and
other reports on national energy initiatives with applicability to DSEE. This type of information
can be a resource for the EE industry and other players during the goal setting and market design
activities. More broadly, energy indicators can be supplemented with greenhouse gas (GHG)-
related data to facilitate sharing of information pertaining to global action and agreements.
As ADB seeks to scale up its EE investments, a database knowledge resource incorporating
key data and trends could support regional efforts for the preparation of regular reports, with
additional revisions or updates by DMCs, to serve as yearly reviews of EE trends and statistics
throughout Asia.
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In-Country Institutional Capabilities

Where local resources to support EE markets are limited in some countries, donor funding is
typically directed to critical capacity-building efforts. This can include training and certifying
EE professionals, for example. In other countries, public authorities have shown an interest in
creating specialized entities to engage the varied tasks associated with designing, launching, and
administering EE programs. Responsibilities may range from the crafting of new regulations to
monitoring compliance and securing funds. The rationale is often to facilitate more ambitious
EE-related market development than might otherwise occur in the absence of specialized
institutional support capacity.

Awareness of Energy Efficiency Means and Benefits

Despite the trend of increasing policy support for EE initiatives, many stakeholders continue to
have limited awareness of EE options and benefits (ADB 2012d). They may lack knowledge of
available technologies and project approaches. Consumers, investors, and policy makers could
accordingly benefit from heightened attempts to generate awareness of the potential costs,
risks, and payoffs of scaled-up EE investment, in ways that speak to local market and cultural
conditions.

These elements increasingly comprise the broad basis of national and regional efforts in recent
years to facilitate EE markets and investment around the world. As ADB defines its operational
mode and support for such activities in Asia, careful attention to these factors can serve as
guideposts for the design of technical assistance and financing tools that are appropriate to the
diverse needs of member Asian countries.

3.3 Policy, Programs, and Incentives

The following section explores the various tools and mechanisms that have been employed
throughout the world to facilitate EE interventions. More targeted attention to approaches in
developing Asian countries is provided in Chapter 4.

Government Commitment to National Energy Efficiency Targets

Across most countries, targets or commitments to guide EE improvements are embedded in
national strategies or action plans that specify concomitant goals for reductions in energy
intensity or GHG emissions. An EE commitment is usually designed as a percentage reduction
in energy consumption or energy intensity from baseline figures.

In advancing shared frameworks for economic development or climate change mitigation,
national EE plans typically specify mandatory or voluntary objectives, designated annual
achievements in relation to a starting point, tools or tactics for realizing targets, and metrics
for assessing progress (or lack thereof). In general terms, tools to facilitate EE interventions may
be very similar across countries but differ in how they are implemented, in accordance with the
needs of different stakeholders and sectors.
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Tools often encompass awareness programs, technical assistance, end-use tariff schemes, and
supporting finance mechanisms. Other common tools include certification and accreditation of
energy industry professionals, enforcement of efficiency codes and standards for buildings and
energy-consuming systems, and financial incentives to suppliers of energy products and services
as well as end users.

National EE targets, while emerging around the world, may be driven in significant part by
larger regional imperatives. The European Union (EU) has embraced a comprehensive set of
measures to reduce regional energy use and GHG emissions. Its Emissions Trading System
(EU ETS), implemented in 2005, is currently operating in its third phase (2013-2020) with
participation that spans 31 countries (European Commission 2013). As the world’s largest
international system for trading allowances in GHG emissions, the EU ETS applies to some
11,000 industrial plants and electricity-generating facilities and has grown to include airlines.

The EU aims to reduce its primary energy consumption by 20% compared to projections for
2020 through measures that may reduce the region’s energy costs by €50 billion each year
(European Parliament 2012a). An early 2006 directive called on EU Member States to devise
national action plans to guide EE action. Governments were challenged to develop measures
for the public sector and to work with energy distributors, retail businesses, and other actors to
facilitate access to energy-saving services and programs (European Parliament 2006).

The European Commission adopted a new EE directive in October 2012, which establishes
rules to guide more ambitious action in the public sector and to remove market impediments
to efficiency services (European Parliament 2012b). Member States are compelled to refurbish
some 3% of the total floor space (cooled or heated) of central government structures, where
“useful floor area” exceeds 500 square meters. The threshold will later shrink to 250 square
meters. Designated energy companies will be required to meet cumulative targets for end-use
savings in energy sales. Energy audits will be mandatory for large enterprises, and Member
States will have to encourage the creation or use of financing facilities in support of EE initiatives
(European Parliament 2012a).

In the Republic of Korea, national targets for EE comprise a key piece of the country’s low-
carbon and “green growth” strategy, passed in 2009. “Green growth,” more generally, refers
to an economic strategy for industrial expansion and national productivity that is supported by
initiatives for sustainable development, environmental improvement, job creation, and quality
of life. For the Republic of Korea, EE is a focus of efforts to decrease national reliance on fossil
fuels and increase energy independence. The country is pursuing a broad strategy to capture EE
gains in transport, buildings, industry, and equipment and appliances (Presidential Committee
on Green Growth 2013), as discussed later in this chapter.

End-Use Pricing Approaches to Promote Resource Efficiency

Energy end-use tariffs can nudge consumers toward considering ways of reducing their
expenditures on energy. Where this price signal is missing, however, EE technologies or service
options may fail to entice consumer interest. This situation can be a particular challenge in
developing countries, when public authorities allow or implement energy subsidies to minimize
price burdens for low-income populations. Whatever the stated goal or intent may be, energy
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subsidies, in practice, often benefit those groups that are most able to pay true economic prices
for their energy consumption.

Where conditions suggest that energy subsidies will continue, then reforms should target the
level of support provided so that excessive benefits do not accrue to higher-income energy
users. In the residential sector, rising block tariffs can be complemented by the provision of
affordable “lifeline” rates for low-income groups. In the industry sector, rising block tariffs can
be applied to energy-intensive industries, designed around best practice efficiency levels and
production output.

More broadly, energy price tariffs can encourage efficiency through designs that shift electric
power loads to different periods of time, with a particular emphasis on reducing peak demand
consumption (Crossley 2013). Time-based pricing approaches may include, but are not limited
to, dynamic pricing models that reflect hourly changes in the utility’s cost to acquire or produce
electricity. These models provide strong price signals to curtail or shift consumption in ways that
contribute to wider efficiencies in electricity system performance. However, their sensitivity to
time-of-use changes in relation to both utility conditions and customer consumption necessitates
complementary investments in advanced metering devices and related infrastructure.

Incentive Regulations for Utilities

For many years, energy utilities have faced structural disincentives that discourage their
aggressive pursuit of otherwise cost-effective DSEE opportunities. Under traditional regulation,
public authorities identify the amount of revenue that is needed to cover a utility’s costs
for serving customers, to include acquiring and operating facilities, equipment, and other
infrastructure. If the utility is investor-owned, its costs also include a reasonable return on
investment for shareholders. This information is used by regulators to set utility rates. In the
aftermath, whatever revenue the utility earns beyond its authorized fixed costs represents a
profit to the utility. As customers consume more energy, utility profits increase; this is known
as the “throughout” incentive. Should customers use less energy, utility profits will drop. This
mechanism undoubtedly works against any interest a utility might otherwise have to exploit all
possible EE opportunities among its customer base (NRDC 2012).

In recognition of this problem, regulators have increasingly pursued alternative approaches to
remove disincentives and create enticements for utility capture of EE opportunities. Options
include the use of performance-based incentives for utility shareholders, mechanisms to recover
EE program costs, and decoupling of utility revenue from increased energy consumption (USAID
2010).

Cost recovery mechanisms permit utilities to recapture their operating costs for any EE or
demand-side management (DSM) programs that are in operation. Recoverable costs may include
expenses related to marketing, administration, provision of rebates, and program evaluation.
Popular approaches for cost recovery include (i) the use of tariff riders under regulatory approval,
(ii) the embedding of costs in rates as part of utility budgeting for resource procurement, and
(iii) the application of public purpose surcharges on electricity bills. In the United States (US), for
example, public purpose surcharges are utilized in 14 states, after debuting approximately 10
years ago during the wave of restructuring in the electricity sector (Barbose 2013).
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Under decoupling, utilities may continue to recover revenue that is sufficient to meet their
authorized fixed costs. If utility revenue exceeds that threshold, then utilities must return money
to customers. If utility revenue falls beneath authorized fixed costs, then utilities are allowed to
collect the difference. This arrangement eliminates the utility disincentive to EE, as utilities no
longer profit from ever-increasing electricity sales.

Ratemaking approaches to decouple utility profits from sales volume emerged in the late 1980s,
as regulators in some US states began to require decoupling for investor-owned utilities. Later
spreading to countries such as Australia (Crossley 2013), decoupling for either electric or natural
gas utilities has been enacted in more than half of all US states (NRDC 2012). With regards to
electricity sector programs, decoupling is in operation, or has been enacted, for seven of the 10
states reporting the most significant per capita EE investments.

Because decoupling breaks the link between utility profits and sales volume but does not
necessarily require the creation or promotion of EE programs, its application often coincides
with the passage of Energy Efficiency Resource Standards (EERS) as discussed later in this
chapter (EIA 2011). EERS requirements call for utilities to lower electricity demand by a target
year compared to an established baseline.

Mandatory Building Codes: Enforcement

Buildings are significant consumers of energy, but their performance can be improved by the
enactment and enforcement of building energy codes. These codes set thresholds for building
energy consumption through design and construction standards that apply to energy systems,
equipment, and the building envelope. Applicable to both new and renovated structures,
building codes may utilize a “prescriptive” or “performance” approach to drive changes.

With prescriptive approaches, a number of building elements must meet a designated standard
as specified in the code. Under a performance approach, the building’s energy performance in
the aggregate must match a designated level. Ideally, building energy improvements pursued
through code changes or updates should deliver energy savings within reasonable time frames
for owners or occupants, while preserving or enhancing structural comfort and safety. They are
applied to both public and private sector buildings.

Building energy codes require strong enforcement to ensure that targets are achieved. In
developed countries, regulatory authorities exist to support compliance. In many developing
countries, building energy codes have yielded more modest success primarily because of cost
considerations and insufficient enforcement capabilities among regulators.

Where building energy codes have taken hold, the trend is for adoption of higher standards
over time, with increasing requirements for disclosure of building energy usage and related
costs. In the EU, by 2021, new buildings must be “nearly zero-energy buildings” as part
of a wider May 2010 directive that calls for Member States to create minimum energy
performance standards for both existing and new buildings. “Nearly zero-energy buildings”
may be defined, in general, as buildings that—on net—consume a very small amount of
energy, due to their highly efficient design and/or reliance on distributed renewable energy
generation. Under the directive, building energy performance must be certified, and regular
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inspections must be undertaken to evaluate air-conditioning systems and boilers (European
Parliament 2010).

In France, new regulations put forward in December 2012 require nonresidential buildings to
shut off interior lights 1 hour following the departure of the last employee. Shop windows and
building facades are required to turn off lights an hour after midnight (Ministére de L'Ecologie,
du Développement Durable et de L'Energie 2013).

Since 2002, Germany has required that energy performance certificates be issued for buildings
based on designated categories and age. They are mandatory for new buildings, and for
existing buildings are required at the point of sale or rental. Financial resources to support
EE improvements may be accessed through several venues, to include KfW, the federal and
regional government investment bank. From 2006, KfW served as a conduit for federal funding
totaling €1 billion each year, to support improvements to existing homes and additional building
structures. Budgetary support increased from 2008 to 2011, reaching €1.4 billion a year (Power
and Zulauf 2011 citing Gumb 2009). Through these efforts, since 2002, energy consumption in
targeted buildings has decreased by 50%. From 2006 to 2009, approximately 1 million homes
underwent improvements, and some 400,000 residences offering high efficiency performance
have been added to the housing market.

Voluntary Building Initiatives

As building energy codes have advanced around the world, calling for mandatory improvements
in building performance, voluntary approaches for “green buildings” are also increasing in favor.
Their popularity speaks to a growing recognition that building energy costs, when managed
intelligently, can be transformed into a significant source of economic savings for households,
businesses, and public agencies. The metrics utilized to rate green buildings can vary based on
region. Two examples are LEED and BREEAM." Yet their larger function is to identify a building’s
environmental attributes according to energy and water use, the quality of construction
materials utilized, proximity to public transit locations, and related factors.

Supportive measures across countries to promote or incentivize voluntary green buildings
include tax support and market-based incentives, technical guidance, and greater exposure
to comparative benchmarking standards. Other measures pertain to the promotion of tools
for enhanced data gathering on building performance, better marketing of new energy
management approaches, and public awareness campaigns (Anastasia 2010).

In the US, the Obama Administration has called on the private sector to voluntarily capture
wider EE gains through the Better Buildings Initiative, launched in 2011. Its goal, by 2020,
is to improve EE in industrial and commercial buildings by 20%. The initiative encourages
private sector EE investment through the provision of workforce training materials, streamlined
approaches to financing, and enhanced access to sophisticated data on commercial buildings
(USDOE 2013a). By late 2012, some 110 organizations had joined the initiative, pledging to
improve their energy intensity by a minimum of 20% by 2020. Their commitments span hundreds

! LEED stands for Leadership in Energy and Environmental Design (see http:/new.usgbc.org/leed) and BREEAM stands

for Building Research Establishment Environmental Assessment Method (see http://www.breeam.org/).
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of industrial facilities and approximately 2 billion square feet of floor space. Some $2 billion
in EE financing has been pledged by utilities and financial firms to support the improvements
(USDOE 2012a).

ADB has also pursued its own voluntary initiatives for building improvements with a focus
on its headquarters in Manila. In 2011, through EE renovations and upgrades to its existing
procedures on energy and environmental management, ADB achieved a LEED Gold rating for its
20-year-old building. From 2005 to 2010, electricity consumption per person at headquarters
fell from approximately 3,597 kilowatt-hours (kWh) to about 3,125 kWh (ADB 2011c). ADB
additionally installed 2,040 photovoltaic panels on the roof of its main building in 2012. The
panels will generate 613 megawatt-hours of electricity each year to help meet ADB’s energy
needs (ADB 2012¢).

Appliance Minimum Efficiency Standards

The development of minimum efficiency standards for products and appliances, such as
computers, televisions, motors, lighting, and other technology, is critical in decreasing energy
demand. Without standards to move the product market forward, many consumers are unlikely
to voluntarily purchase more advanced EE technology options if their initial costs exceed those
of less efficient options. Appliance standards work to counter this market barrier to greater
EE by nudging manufacturers toward the design and commercialization of higher-performing
product models.

In the Republic of Korea, fines apply to products that enter the consumer market without
meeting minimum energy performance standards, and product labels inform consumers about
the energy consumption of devices even during sleep, passive, and “off”-mode status (Oh
2012). Elsewhere in Asia, Japan's Top Runner Program has been a model for ambitious energy
performance in the products and appliances sector.

Top Runner emerged in the late 1990s following decades of national economic growth, which
drove a ninefold increase in the country’s energy use from 1955 to 2000 despite a near lack of
indigenous energy resources. Following Japan's passage of the Energy Conservation Law of 1979,
and its later commitment to GHG reductions under the Kyoto Protocol, energy conservation
has come to occupy a central place in national policy. In earlier years, however, industrial
EE outpaced gains in the commercial and residential sectors, as rising incomes empowered
consumers to increase their use of a range of energy-consuming devices. In recognition of this
achievement gap, the Top Runner Program was devised to spur further EE gains in residential
and commercial technologies. The first group of products covered under the program included
air conditioners and automobiles, with later additions as the program expanded. By 2010, Top
Runner standards applied to 23 technologies.

Products are selected for program inclusion based on the extent to which they are (i) utilized in
significant quantities, (i) energy intensive in their operation, and (iii) challenging with regards
to designing EE improvements. Under Top Runner, mandatory standards for EE (as applicable
to various products and appliances) are established for given target years, based on the
performance of the most efficient product presently available in the market. EE has improved
by as much as 80% for computers, 72% for copy machines, 67% for air conditioners, and 55%
for refrigerators as a result of the program (Ministry of Economy, Trade and Industry 2010b).
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As with building energy codes, appliance standards must achieve compliance in order to deliver
energy savings. Testing procedures and facilities, such as internationally certified laboratories, can
aid enforcement efforts by generating valid and trustworthy ratings on product performance.
In developing countries, enforcement has proven to be more challenging, and older, inefficient
products tend to linger in the market. These challenges have been the focus of various initiatives
by development organizations and international institutions, with some amount of progress.
Greater planning and assistance may be needed to help support the ongoing phaseout of
inefficient, older technologies. This task may be especially challenging where older products are
very familiar and widespread in the market.

A timely example comes from the lighting industry. Despite the global proliferation of compact
fluorescent lamp (CFL) technology to serve lighting needs in homes and businesses, incandescent
lamps—which are less expensive in terms of their up-front cost, albeit less energy efficient—
remain widely available to many consumers. Even so, as alternative technologies have advanced
with improved energy performance, national initiatives have proliferated to restrict the sale of
inefficient lighting.

In Australia, sales restrictions were imposed to phase out inefficient incandescent light bulbs
beginning in 2009 based on minimum energy performance standards. General Lighting Service
incandescent lamps and extra low voltage halogen non-reflector lamps are targeted. The new
measures are projected to decrease electricity use by 30 terawatt-hours from 2008 to 2020,
avoiding 28 million tons of GHG emissions. The annual cost savings should approximate A$380
million by 2020 (Department of Climate Change and Energy Efficiency 2012).

Australia also has introduced new standards and labeling for household products and appliances
such as televisions, and has increased the stringency of standards for other products such as
air conditioners and refrigerators (Department of Climate Change and Energy Efficiency 2010).
Standards and labeling requirements for televisions imported into Australia came into effect in
October 2009, with more stringent standards scheduled to begin in October 2012.

New or advanced standards for products and appliances are additionally being reinforced
by efforts to ensure that performance meets applicable targets. For example, in the United
Kingdom (UK), the Energy Information Regulations of 2011, active since July of that year,
address the requirements of the EU directive for labeling of energy-consuming products
(National Measurement Office 2011). They also respond to EU regulation pertaining to market
surveillance activities for such products. The UK authorities have subsequently acted to meet
the requirements of the Energy Information Regulations through unannounced visits to
retail product locations and on-site assessments of label placement and accuracy (National
Measurement Office 2012).

Minimmum Efficiency Standards for Vehicles

In many countries, the transport sector is responsible for the fastest rate of growth in the
consumption of fossil fuels relative to other sectors such as buildings and industry. Where
reliance on automobiles for personal mobility is the norm, this trend is likely to continue. To
reduce energy use in the transport sector, cities and metro areas can employ public transit
modes such as rail and bus lines and dedicated walking or bike paths. However, these modal
arrangements require a planning mind-set that works to curtail sprawl and increase population
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density in mixed-use residential and commercial areas, to make the use of public transit
logistically and financially viable for inhabitants.

Where transport systems are primarily private in nature, that is, personal vehicles are utilized for
mobility needs, vehicle and fuel taxes may be applied to increase the cost of driving and raise
revenue for public transit projects. Another option is to enact minimum efficiency standards
for vehicles as a means to reduce the sector’s energy intensity. For example, requirements for
increased miles per gallon over successive years have contributed significantly to better fuel
performance in automobiles in the US, and are predicted to capture even greater gains in
the future. Their use has coincided with improvements in vehicle weight and aerodynamics,
decreased tire rolling resistance, advances in diesel and gasoline engines and transmissions, and
more efficient air-conditioning systems.

The Obama Administration has set standards for cars and light-duty trucks that will raise fuel
economy to approximately 54 miles per gallon by model year 2025 (The White House 2012).
These advanced standards, finalized in August 2012, build upon an earlier increase in the
standards that aimed for model years 2011-2016. In full, their joint impact should result in fuel
savings of 12 billion barrels of oil, for an economic savings to consumers of $1.7 trillion. The
standards were developed through consultations with a range of stakeholders from industry,
labor, state government, and consumer and environmental groups. They facilitate investment in
advanced technology by encouraging regulatory certainty, allowing compliance flexibility, and
improving coherence between national and state mandates.

The challenge for vehicle efficiency standards, however, is that better fuel economy can result
in more distance traveled, as the cost of driving is offset by efficiency gains. Such concerns
have spurred interest in shifting to electric and hybrid—electric vehicles for personal use. The
potential benefit of electric vehicle technology is based on its capacity to obtain power (fuel)
from electricity generated from renewable sources such as wind and solar photovoltaic systems.
Another benefit is its emerging ability to serve as a mobile source of power or to provide a
backup for energy storage, when patched into electricity systems. As smart grid infrastructure is
deployed, and as buildings integrate on-site distributed generation, electric vehicles can receive
power at a home or business, and when driven to another location, that same vehicle may
deliver electricity back into the system, should the network require or incentivize such delivery.

It is important to note that a shift to electric vehicle technology does not solve the challenges of
traffic management or sprawl. In addition, widespread advancement and deployment of electric
vehicle charging stations, in combination with smart grid infrastructure, will entail significant
investment by utilities in partnership with public authorities.

Programmatic Demand-Side Management Market Activities

Energy efficiency and DSM programs have been a feature of electric and gas distribution utilities
for 3 decades. From their beginnings in North America, these programs now operate in many
parts of the world, reflecting a growing awareness among regulators of their contributions to
alleviating network and grid constraints, balancing frequency regulation, and enhancing the
integration of intermittent renewable generation (Crossley 2013). In light of these benefits,
utility EE program funding increased markedly over the last decade. In the US, from 2006 to
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2010, spending on customer-funded EE programs by electric utilities grew by $3.9 billion, and
approved program budgets for 2011 targeted spending of $5.6 billion (Barbose 2013).

EERS, known alternatively as an Energy Efficiency Obligation or Commitment, is a particularly
significant driver of DSEE improvements. The EERS mandates that utilities achieve designated
levels of energy savings by deploying DSEE strategies for cost-effective EE improvements. In most
cases, increasing energy savings are targeted for successive years. Such EERS and Obligation
mechanisms are now in operation in some countries, and where mature, may demand an
annual savings of 1.5%-2.0% (Crossley 2013). The UK's electricity retailers were placed under
an Energy Efficiency Obligation in 1994, and countries such as Belgium, Denmark, France, and
ltaly later followed suit. Obligations have been adopted in Brazil and three Australian states,
and some 26 US states enacted EERS mechanisms from 2007 to 2010.

More broadly, EE and DSM programs offer their customers a range of choices by which to manage
or improve energy use across sectors. Examples include technical assistance for building design
and operation; training and capacity building for EE expertise in the engineering, architectural,
and design professions; support for rebates and other financial incentives to entice consumer
purchases of EE products and appliances; promotional campaigns to encourage customer
participation in taking advantage of EE programs and services; dissemination of EE products to
utility customers; and support for EE saving funds (Crossley 2013, Barbose 2013).

Utility EE programs may experience yet another boost as a function of more recent national
efforts to develop and promote smart grids and meters. In the US, smart grid development is
pursued through a national framework for action authorized by the Energy Independence and
Security Act of 2007. A key part of the Act is Section 1306, which permits the US Department of
Energy (USDOE) to develop federal matching funds on costs related to smart grid investments.
With leadership from USDOE (2012b), coordinated action is under way to facilitate research and
development, regional demonstration projects, interoperability standards, and interconnection
planning.

3.4 Engaging Stakeholders

In the countries and regions surveyed for this report, stakeholder consultation and engagement
has been an ongoing component of EE planning and policy design. Dialogue with diverse
stakeholders in government, industry, academia, and the general public can reveal where robust
cost-effective EE opportunities exist and where policy, financial assistance, or other support
is needed to accelerate their realization. As information is generated on policy or program
performance, ongoing engagement with targeted sectors or customers can empower public
authorities to pinpoint where initiatives require changes or reforms to improve outcomes.

As EE investments gather momentum, stakeholder engagement can help to ensure that policy
and incentives, financing packages, and project design come together in ways that respond to
the needs and opportunities that exist in various market segments. This entails special attention
to local business practice and authority, as the larger goal of public interventions must be to
encourage the formation of EE markets that drive wider-scale improvements. Without such
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customization and specificity, EE investments may deliver lackluster results compared to their
actual potential.

3.5 Monitoring and Evaluation

National policy and planning efforts also have confirmed the need for careful attention to
monitoring and evaluation (M&E) procedures. M&E activities allow for the comparison of
conditions before and after the implementation of EE initiatives. From initial baselines in
particular sectors as assigned by year, the performance of programs or projects can be assessed
against the original expectations defined for the intervention.

Effective M&E requires that key indicators be identified as a means to measure policy or program
impacts at noted intervals. Examples of indicators across sectors include the type and amount of
EE technologies that are purchased and installed; the type and amount of operational, industrial,
or behavioral processes that are impacted; the fuel and electricity savings achieved; the cost of
technology or process improvements; and the size of any loan amounts for EE projects, the rate
of loan recovery, and the payback period.

M&E further requires reliance on transparent and valid procedures, so that all concerned parties
have confidence in the reliability and integrity of reported outcomes. Stable and adequate
funding support from public authorities is also important, to facilitate the ongoing involvement
of trained staff in M&E activities throughout the given stages of EE initiatives. Finally, as with the
case of stakeholder engagement, sound M&E can allow for routine modification of EE efforts,
as feedback is obtained. Initiatives should be able to respond more effectively to changing
conditions, with the goal of correcting for errors or shortcomings before any significant
problems arise.

3.6 Scaling Up and Systematizing Energy Efficiency:
Some Ways Forward

The foregoing policy and programmatic approaches point to key areas of opportunity for scaling
up EE initiatives at a country or regional scale. Greater efforts to systematize EE program support
and investment can leverage existing resources to generate broader and deeper impacts while
generating momentum for further EE market development. Areas where ADB may engage such
activities to significant effect in Asia are explored below.

Regional and Country-Specific Thematic Energy Efficiency Programs

With its ability to combine technical assistance and financing, ADB can add significant value
in support of EE program investments at a regional or national scale that reflect a thematic
orientation. Compelling options abound in municipal lighting and public buildings, state-owned
industrial facilities, and advanced electric metering systems. Across cases, a shared imperative
exists for a systematic technical support function and generous capital investment. Issues of
interest by thematic area are discussed below.
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Public Buildings. Public sector buildings and offices can generate substantial energy
consumption profiles, implying significant environmental impacts and the possibly inefficient
use of public or taxpayer funds. However, where building occupants exhibit a standard pattern
of use, EE programs may be designed and systematically deployed to achieve impressive energy
and financial savings.

In the UK, the public sector has already achieved major reductions in energy use to support
a central government goal for a 10% cut in GHG emissions from May 2010 to May 2011.
With the participation of some 3,000 public buildings, technology and behavioral changes—
combined with the application of a retrofitting program—facilitated a 13.8% cut in public
sector emissions, with reduced energy costs of £13 million.2 Going further, a new 5-year target
aims for an additional 25% drop in government GHG emissions by 2014-2015 (Department of
Energy and Climate Change of the United Kingdom 2012). A major focus of the UK government
is to collect and share more detailed information with public authorities about the range of
available financing options to support EE projects in the sector.

In Asia, ADB could support a standardized program for public building improvements, to be
operational at a regional, national, or possibly provincial scale. Program development could
benefit from cooperation with a local public entity. A procedural framework could be devised
whereby interested energy service providers in the private or public sectors would compete to
offer efficiency improvements. ADB could provide a funding mechanism (see Box), complemented
by lending criteria that incentivize demand for the program.

Municipal Lighting. Scaled-up improvements in municipal lighting (or street and public
area lighting) can be engaged in a manner similar to strategies for public buildings. In the
US, the USDOE leads a Municipal Solid-State Street Lighting Consortium to facilitate more
systematic uptake of high efficiency light-emitting diodes (LEDs) for streets and area lighting
throughout the country. The consortium encourages sharing of technical information and
methodologies for assessing advanced lighting options among “official” members that include
utilities, city governments, and EE organizations from across the US. Topics include research and
development, financing options, and market development support (USDOE 2013b). Makers of
LED products are allowed to participate by joining a manufacturers’ reference list and putting
forward products for demonstration.

Where private sector actors may become involved in street lighting improvement projects,
greater attention should be given to developing the administrative and legal frameworks
required to guide their participation. This reflects the nature of government’s responsibility
in seeing to public safety through street lighting and related projects. As more systematic EE
improvements in the sector are pursued, ADB can contribute significant value to these initiatives,
as the potential financial savings of public lighting efficiency projects are impressive, and the
needed capital investment is also high. ADB's strategic role can be to bridge this investment gap
from both a finance and policy perspective.

Publicly Owned Industrial Facilities. These facilities may suffer from a lack of investment in
improving process operations and switching out aging machinery and parts, as the expense to

2 The retrofitting initiative is known as the “RE:FIT” program.
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Box The Clean Energy Financing Partnership Facility

Energy use in developing member countries (DMCs) of the Asian Development Bank (ADB) is rapidly
expanding to support economic growth and improved living standards in the region. The current
energy path relies on increased use of fossil fuels, and is neither environmentally sustainable nor
economically desirable. Under the Energy Efficiency Initiative, the Clean Energy Financing Partnership
Facility (CEFPF) was established in 2007 to help ADB’s DMCs improve energy security and transit
to low carbon use through cost-effective investments, particularly in technologies that result in
greenhouse gas mitigation. The CEFPF was one of the early partnerships established under ADB’s
Financing Partnership Facilities, set up with the aim of fostering multi-partner cooperation for long-
term strategic activities in support of its operational work.

About 30% of CEFPF’s resources are aimed for use in stand-alone technical assistance projects and for
direct charges that fund capacity building and consulting services and minimal related equipment and
works. Some 70% of resources are targeted for use on grant components of investments. These grant
components of investments may also be used to procure equipment and works based on advanced
technologies, and to back financing mechanisms, risk-sharing facilities to promote clean energy,
and services to lower barriers. As of 31 December 2012, the CEFPF leverage ratio was 1:21, with
$72.3 million in cumulative CEFPF commitments mobilizing $1.6 billion in clean energy investments.

Energy efficiency-related activities supported by CEFPF include demand-side management projects;
energy-efficient district heating, buildings, and end-use facilities; energy-efficient transport and street
lighting; manufacturing facilities of high efficiency appliances and industrial equipment, as well as
clean energy system components; and energy service company development. Other CEFPF-supported
activities include clean energy power generation, transmission, and distribution; biomass/biofuel/
biogas; carbon capture and storage; and rural electrification and energy access.

Four trust funds provide financing under the CEFPFE. They are the Clean Energy Fund, funded by the
governments of Australia, Norway, Spain, and Sweden; the Asian Clean Energy Fund, funded by the
Government of Japan; the Carbon Capture and Storage Fund, funded by the Carbon Capture and
Storage Institute and the Government of the United Kingdom; and the Canadian Climate Fund for
the Private Sector in Asia, funded by the Government of Canada. Total contributions to the CEFPF as
of 31 May 2013 amounted to $230.8 million.

Source: ADB.

governments for these changes can entail very large up-front investments. Managers also may
lack knowledge on current best practices for facility operations. Under these conditions, publicly
owned industrial facilities are likely to be significantly energy inefficient, and may be a financial
drain on public resources.

The US state of California supports an ambitious financing program to incentivize
EE improvements in state and local public facilities. Maximum loan amounts per applicant are
$3 million, with no set minimum. Eligible applicants range from cities, counties, public colleges,
and schools, to public hospitals, special districts, and public care institutions. Supportive
programs offer technical assistance to eligible applicants to evaluate on-site EE opportunities
(California Energy Commission 2013). Examples of eligible projects include upgrades to higher
efficiency pumps and motors, equipment controls and energy management systems, thermal
energy storage, combined heat and power, and load-shifting projects. Payback of loan principal,
with a 1% interest rate, must not exceed 15 years.
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In Germany, federal initiatives provide for subsidies targeting EE improvements in government
and military facilities. Additional federal support goes to the testing of combined heat and
power and advanced EE applications. At the local scale, municipal energy investment companies
facilitate improvements to energy infrastructure through a growing emphasis on reduced
energy consumption (Power and Zulauf 2011).

These examples suggest that publicly owned industrial facilities offer promise as an additional
area for more systematic investment in Asia. Program development in the region may benefit
from a country-specific (rather than regional) focus, where designated EE public facility
improvements are supported by a financing mechanism that is tailored to national policy and
operational contexts.

Smart Metering. Advances in EE products and building energy management, alongside the
increasing deployment of distributed renewable energy generation, have placed emphasis on
the development of smart metering systems. Smart meters are part of an emerging advanced
smart grid infrastructure that supports two-way communication between energy users and the
utility. Their use not only permits utilities to collect data on electricity consumption from remote
locations at different times, but also can facilitate or require changes in that consumption in
response to network constraints, power shortages, or other imperatives.

In Japan, a national initiative is exploring the possible benefits of smart metering technology
through deployment of pilot projects and collaboration with electric industry stakeholders.
Japan aims to design information and communication technology networks and related smart
grid infrastructure approaches that can assist the country in meeting its low-carbon goals while
facilitating the emergence of new services. Study groups have been formed to investigate key
issues for standardization with regards to technical regulations and conformity. Smart grid,
smart house, and smart charge projects also have been funded (Ito and Ogawa 2009). Ideally,
Japan aims to introduce smart meters and supportive energy management systems for all energy
users “as early as possible in the 2020s” (Ministry of Economy, Trade and Industry 2010a).

In advancing smart metering technology, the key issue surrounds the amount of capital that
is needed to support upgrades for millions of metering devices throughout a designated
jurisdiction. With this challenge in mind, program efforts in Asia to advance investment in the
sector can entail the development of a funding mechanism that is linked to a technical support
component. This combination of assistance can help facilitate compliance with local rules
and standards.

Investments in Utility-Sponsored Performance-Based Energy Efficiency
Resource Programs

As the gains from EE programs receive wider attention, utilities in Asia are likely to be more
enthusiastic in deploying these options to address a portion of their long-term growth. More
generally, because of their relationship with customers, utilities have been deemed by multilateral
financial institutions to be effective players for operating larger EE programs. In recognition of
these trends, this section looks more closely at methods for implementing, and evaluating the
benefits of, performance-based EE programs, including ways to assess their value as resources
in an energy system.
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A significant consideration in this context is avoided cost. Every unit of energy that is no longer
needed because of EE deployment can be represented monetarily. Its specific value equals the
expense required to generate and deliver that identical amount of energy. As EE programs
can serve to take the place of supply-side options within an energy system, accounting must
be conducted with rigor and methodological consistency. This necessitates highly developed
measurement and evaluation approaches to certify that EE program outcomes deliver the
savings specified in their design over the duration required.

Although sponsored by utilities, programs are often implemented by other market players.
These include ESCOs, real estate developers, and customers, as well as lighting contractors and
other product and service suppliers. These actors can access technical assistance and financial
incentives from the utility. The utility, in turn, capitalizes these investments in its rate base.
However, where energy savings are achieved according to levels specified at the outset, with
verification through the protocols described earlier, then utilities may earn an additional reward
based on the program’s net benefits to the system.

ADB can help extend the reach of these initiatives by serving as an investor partner and market
development agent. This role may entail the provision of capital as a means to assist utilities
in broadening their implementation efforts, toward expanding the energy-saving impact of
programs. ADB also may assist capacity development among market players such as ESCOs and
other service providers, so that performance-based services reach a wider number of customers.
Through these activities, market delivery channels can undergo a major transformation.

Investments in Raising Energy Efficiency Standards

The enforcement of building energy codes and minimum energy standards for various appliances
has not proceeded without challenge in some developing countries. The higher initial costs that
can result from more ambitious codes or standards can be a factor, and building owners may
be unwilling to make changes despite the financial benefits that can accrue over a structure’s
lifetime. To help counter these challenges, ADB may consider ways to incentivize voluntary action
among market players who are willing to exceed any existing minimum standards, looking to
the example of Green Building program models. Alternatively, ADB may provide assistance to
help develop regional or local capacity to measure and test efficiency ratings, or to facilitate
phase out initiatives for older, inefficient technologies.

Phasing Out Inefficient Products. Many countries are taking steps to phase out inefficient
products, particularly less efficient lighting technology. At a regional level, the EU, starting in
2009, has pursued a multiyear phaseout of traditional incandescent light bulbs in its Member
States (European Commission 2012). The new regulations followed a 2-year process of
outreach and dialogue with stakeholders to include industry. Timelines for product phaseout
were designed to give manufacturers time to complete production line retrofits. Member States
also had the option to utilize Cohesion Policy funds to assist local or regional industry with line
conversions where such efforts met designated eligibility requirements (European Commission
2009).

In many developing Asian countries, the phasing out of inefficient products is likely to require
similar, or even greater, efforts to assist manufacturers in altering their production lines. Other
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initiatives will likely be needed to shift any newly redundant technologies out of the marketplace.
The financial interventions implied here can be supported by ADB through its design and offer
of certain financing vehicles to advance program imperatives.

Local and Regional Testing Capability. New testing capabilities to evaluate and certify building
materials and energy-efficient equipment will need to be conducted at certified laboratory
facilities. Such assessments comprise a necessary step for approval and accreditation of
EE measures.

In the Republic of Korea, such efforts are assisted by the government’s provision of financial
assistance to reduce the cost of testing fees for new EE appliances (Oh 2012). In California,
the state’s Public Interest Energy Research program supports collaborative relationships with
utilities, laboratories, and other market players to advance EE technology development.
Advances resulting from such initiatives have informed new California Efficiency Standards and
should generate energy savings of $1 billion annually (California Energy Commission 2011).

In Asia, testing facilities could benefit from ADB's provision of funding resources and any
assistance to encourage facility development through collaborative activities with local
partners or stakeholders. The facility and ADB could partner to support the piloting of new
approaches for possible regional replication. Other shared efforts could focus on the creation of
a labeling scheme specific to Asia or, alternatively, a recognized mark for dissemination across
many countries.

Voluntary Energy Excellence. Voluntary initiatives for energy excellence require achievements
in excess of stated codes and standards—a challenging task in the absence of a regional
supportive stakeholder. An interesting example of larger national or regional action to support
voluntary energy excellence is the ENERGY STAR program, which began in 1992 as a public—
private partnership between the US Environmental Protection Agency (EPA) and industry. Their
collaboration resulted in the establishment of criteria by which to award ENERGY STAR status to
high-performing products. Those with the ENERGY STAR label achieve as much as 30% savings
in energy use compared with standard products in the market.

Thanks to an awareness campaign channeled through print, radio and television, approximately
80% of the US population recognizes the ENERGY STAR label. With 60 categories of items
available to the public, some 300 million labeled products are purchased annually (EPA 2012b).
ENERGY STAR purchases helped US consumers to decrease their energy utility bills by $23 billion
in 2011, offsetting the GHG emissions of 43 million vehicles (EPA 2012a). More broadly, the
US has partnered internationally to advance the reach of the program in nondomestic markets.
Partners include Australia; Canada; the EU; Japan; New Zealand; Switzerland; and Taipei,China
(EPA 2013). In Canada, the partnership over 10 years has reached 1,500 participants, with
collaborative efforts for specification and branding, developing 50 categories of eligible
products (EPA 2012b).

The European Commission acted in 2005 to establish the “GreenBuilding [sic]” program, a
voluntary initiative to boost nonresidential, cost-effective gains in building efficiency. Targeted
to new and existing structures, the initiative works with building owners in Member Countries
through National Contact Points that provide direct assistance. Where contact points are not
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accessible within a country, building owners can instead work with the European Commission’s
Joint Research Centre, which also manages the program (Joint Research Centre 2013).

In the UK, the government’s new Energy Efficiency Strategy of 2012 sets forth a plan to support
widespread building improvements. A retrofitting program known as the “RE:FIT” program,
applied previously in London to improve EE in public buildings by encouraging government’s
use of ESCOs, will be disseminated nationwide. The UK government also plans to create Energy
Demand Research Centers and other resources for knowledge sharing, workforce training,
and technology needs assessment to drive broader voluntary EE gains in homes and facilities
(Department of Energy and Climate Change of the United Kingdom 2012).

Voluntary initiatives for Green and Zero Energy Buildings serve as models for what the building
industry in Asia could achieve, should such efforts be marketed and promoted by a regional
player like ADB. This type of campaign fits with ADB’s strategic commitment to lead on EE
and clean energy initiatives with global visibility. The contribution by ADB to this effort does
not necessarily imply a sizable investment of funding, but rather an emphasis on awareness
building, creative marketing, and technical assistance. The last of these tasks could entail design
assistance to engineers and architects, support for energy modeling, and sponsoring of design
competitions. More broadly, efforts to lead on voluntary energy excellence can be viewed as
part of ADB's corporate social responsibility.

3.7 Building on Policy Experience: Next Steps

The foregoing examples point to key issues of interest in understanding the current policies and
mechanisms utilized by many countries to drive EE improvements across sectors. In assessing
strategies to accelerate EE investments in the developing countries of Asia, it is important to
review existing policy conditions in the region as well as trends that stand to impact EE markets.
Such considerations are the focus of Chapter 4.



4 Energy Efficiency State
of Play in the PRC, Indiq,
and Southeast Asia

4.1 A Status Report on Asia

The broader trends worldwide for an increased focus on energy efficiency (EE) are likewise active
in the People’s Republic of China (PRC), India, and in Southeast Asia. National commitments
and targets have been enacted, and a range of policies and programs seek to improve EE
in commercial buildings, industrial operations, households, and in the public sector. Their
performance has varied to date, but all reflect a growing awareness of the benefits of EE in
responding to regional energy demand, reducing the cost of energy service, and contributing to
wider social goals for improved environmental quality. This chapter reviews the state of play of
the EE policy landscape with a focus on the PRC, India, and Southeast Asia, and the conditions
that are influencing demand and markets for EE in the region.

4.2 Country Commitments to Energy Efficiency

National end-use EE policies in Asia will drive significant future investment in, and deployment
of, EE technologies and solutions. To meet existing government end-use EE targets out to 2020
would require investments amounting to about $865 billion in the PRC, $68 billion in India, and
$11 billion in Southeast Asian countries.

These figures bring the total amount of required investments to about $944 billion by 2020,
combined across countries (Table 4). By 2030, an estimated additional $15 billion is required to
meet government targets in Southeast Asia.?

Based on the 2020 targets shown in Table 4, 92% of the EE investment potential is in the PRC,
7% is in India, and 1% is in Southeast Asia. Indonesia makes up more than half of Southeast
Asia’s EE investment potential at 57%, followed by Thailand at 19%, Malaysia at 8%, Viet Nam

3 Regarding figures for 2030 investment, estimates for the PRC and India were not calculated due to a lack of

projected data.
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Table 4 Investments Needed to Meet National Targets by 2020

($ million)
Required
Investment
Country Energy Efficiency Strategy/Action Plan ($ million)
Brunei Darussalam Attain 25% reduction of energy intensity from 2005 level
48
by 2030
Cambodia Reduce final energy consumption by 10% in all sectors 126
Indonesia Decrease energy intensity by 1% annually and decrease 6019
energy—GDP elasticity to below 1% by 2025 '
Lao PDR Reduce final energy consumption by 10% in all sectors 29
Malaysia Reduce final energy consumption in the industry, commercial,
and residential sectors by 10% from 2011 to 2030, and
X X 901
reduce final energy consumption of the transport sector by
1.4 ktoe by 2030
Myanmar Reduce primary energy consumption by 5% by 2020 and by
8% by 2030 compared to BAU, and improve EE in all end-use 165
by 16% by 2030
Philippines Reduce final energy consumption by 10% in all sectors from 601
2007 to 2014
Singapore Reduce energy intensity by 20% by 2020 and by 35% by 2030
from 2005 level; cap CO, emissions from fuel combustion at 97
63 Mt-CO, by 2020
Thailand Reduce the energy intensity of GDP by 25% by 2030 relative
2,006
to BAU
Viet Nam Reduce energy consumption by 3%-5% by 2010 and by 649
5%-8% by 2010-2015
Southeast Asia Total 10,641
PRC Reduce CO, emissions per unit of GDP by 40%—45% from 865 260
2005 level by 2020 !
India Reduce emissions intensity of GDP by 20%—25% from 2005
67,830
level by 2020
Southeast Asia, the PRC, and India Total 943,731

BAU = business-as-usual, PRC = People’s Republic of China, EE = energy efficiency, GDP = gross domestic product,
ktoe = thousand tons of oil equivalent, Lao PDR = Lao People's Democratic Republic, Mt-CO, = million tons
carbon dioxide.

Source: ADB calculations based on national EE targets.

at 6%, and the Philippines at 5%. As national policies evolve, they will further drive investment
in the region.

Figure 3 shows the impact of investment in EE on meeting energy demand by 2030, assuming
that national EE targets are met. In Brunei Darussalam, Indonesia, Malaysia, the Philippines,
Thailand, and Viet Nam, an EE investment share of just 1% to 4% of overall energy investment
serves to meet at least 8% to as much as 25% of the projected increase in primary energy
consumption. This dynamic reinforces EE's relevance as a least-cost solution to meeting
Southeast Asia’s growing energy demand.
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Figure 3 Energy Efficiency in Projected Energy Investments
and Primary Energy Consumption in Southeast Asia
EE Investment Out of Total Projected Primary Energy
Energy Sector Investments (%) | Consumption Met through EE (%)
0.4% w
Brunei Darussalam
- h
Indonesia
1% h
Malaysia
8%,
1%
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Sources: Data from ADB 2009a and IEEJ © 2011.
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4.3 Energy Trends in Asia

Energy use varies widely in Asia. Per capita, the PRC, India, Indonesia, the Philippines, Thailand,
and Viet Nam, on average, consume just 25% of the amount of energy used in Japan; the
Republic of Korea; and Taipei,China, and some 10% of the energy consumed in the United States
(US). Yet with ongoing economic growth, these percentages are likely to change. International
comparisons suggest that daily electricity use on a per capita basis jumps by 1.6 kilowatt-hours
for every increase of $10,000 in per capita yearly income. Individuals tend to increase their
energy consumption as they purchase services and goods and expand their use of televisions,
computers, refrigerators, air conditioners, and other electronic devices. For example, in the PRC,
one-quarter of the country’s energy use now goes to power appliances, lighting, heating, and
air conditioning (USAID 2011).

Urbanization is another cause of rising energy consumption, as populations shift from rural
areas to cities with accompanying increases in electric grids, buildings, water treatment
infrastructure, roads, and industrial facilities. With urbanization occurring rapidly in Asia, the
region now claims over half of all global megacities, defined as “metropolitan areas with over
10 million inhabitants” (ADB 2012b).

Amidst these trends, Asia’s dependence on energy imports is growing. Most countries in the
region, 2 decades from now, will produce 50% or less of the energy they require. Energy
imports, and specifically imported oil, will continue to be critical in the region (ADB 2013a).

More broadly, energy demand between developing and developed countries reached parity
in 2010. By 2030, developing countries should account for some 90% of the increase in
worldwide energy demand (USAID 2011). The share of developing Asia, specifically, in primary
energy consumption could increase from 34% in 2010, to as much as 56% in approximately
2 decades according to some projections (ADB 2013a citing IEA 2012a and Lee, Park, and
Saunders [forthcoming]). Trends for primary energy consumption in Asia among a number of
ADB members are presented in Table 5.

Trends in the PRC and India figure prominently in setting the stage for Asia’s energy sector. The
PRC and India are two of the world’s largest energy-consuming countries when considered in
absolute terms, i.e., not on a per capita basis. By 2030, electricity generation should double for
the PRC, India, and Southeast Asia. Coal is expected to remain the primary source for electricity
generation, although its share among electricity sources will decline from 69% to 59%. From
1990 to 2010, the PRC trebled its claim among developing country Manufacturing Value Added
(MVA), reaching 43%. Broadly, the developing countries of East Asia and the Pacific have moved
more fully into worldwide production networks and have improved their market access, with
MVA increasing by 7.7% in the region even during the recent financial crisis. In Central and
South Asia, MVA jumped 4.8%. Countries, such as the PRC and Malaysia, are shifting from
low value-added goods to more advanced production lines delivering higher-value products
(USAID 2011).

In the face of this expansion, large emerging economies, such as the PRC and India, have
launched initiatives resulting in significant EE improvements in the industry sector. The PRC, for
example, has utilized negotiated agreements with industry to establish long-range EE initiatives
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Table 5 Survey of Primary Energy Consumption
Among ADB Members to 2030

2010 2030 Projected Change

ADB Member (Mtoe) (Mtoe) )

PRC 2,216 3,744 68
India 524 1161 121
Indonesia 154 344 123
Japan 497 475 (4)
Republic of Korea 250 297 19
Malaysia 70 128 82
Philippines 34 60 76
Singapore 33 48 45
Taipei,China 109 133 22
Thailand 98 212 116
Viet Nam 45 135 200

() = negative, ADB = Asian Development Bank, Mtoe = million tons of oil equivalent,
PRC = People’s Republic of China.

Note: Some percentages have been rounded.
Sources: [EEJ © 2013 All Right Reserved and IEA Online Statistics © OECD/IEA 2013.

across sectors. In Asia more generally, and particularly for developing countries in the region
that still face significant obstacles in addressing poverty and lack of energy access, the challenge
is to facilitate economic growth that raises standards of living while encouraging energy and
resource use that limits negative social and environmental impacts.

Arecent World Bank study (Mani 2012) of South Asia found that climate investment frameworks
in the region remain, overall, somewhat new phenomena. Nevertheless, during the last decade,
investments in clean energy in Asia expanded by almost fifteenfold (USAID 2011, UNEP/BNEF
2010). In 2010, Asia and the Pacific claimed the greatest portion—some $59 billion—of
worldwide clean energy investments, which totaled $211 billion that year (UNEP/BNEF 2011).
The PRC ($49 billion) garnered the largest investment, with India at $3.8 billion. Indonesia,
Thailand, and Viet Nam each claimed investment amounts that varied between $200 million
and $700 million.

The figures are impressive, but the total $211 billion invested worldwide in 2010 translated to
investments in renewable energy. Investment in “energy-smart” technologies—e.g., EE systems
and devices, electric vehicles, the smart grid, etc.—summed to $23.9 billion in 2010. Of that
amount, the financial new investment portion, not including research and development, was
reportedly $5 billion. North America, followed by Asia and Oceania, and then Europe, claimed
the largest share of this investment (UNEP/BNEF 2011).

These conditions suggest that progress is being made in laying the foundations for a more
sustainable energy future in Asia. Even so, significant gaps remain between EE’s potential and
its realization, and investment must be ramped up to narrow the divide. Such gaps have been
an increasing focus of regional and national action in Asia’s energy sector, with encouraging
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prospects for longer-term trends. A survey of country action to promote increased utilization of
EE follows in the section below.

4.4 Policies and Projects of Note: A Regional Survey

During the last decade, many Asian countries have enacted policies or programs by which to
advance EE, or have built upon existing measures to pursue greater gains. In many cases, EE
strategy is guided by laws, institutional frameworks, targets, and action plans.

In the PRC, Indonesia, and Thailand, energy intensity goals have driven national action. The
Philippines and Viet Nam have established absolute targets for energy reduction. In the
Philippines, by 2014, final energy demand is targeted to decline by 10%. By 2015, Viet Nam
seeks to lower overall energy use by as much as 8%. Reductions in greenhouse gases (GHGs)
also drive national action to alter energy use, as in the PRC and India (USAID 2011).

The PRC has emphasized the role of energy conservation in national policy since the 1980s
(Information Office of the State Council of the People’s Republic of China 2012). This effort was
reinforced in 2006 with the Decision of the State Council on Strengthening Energy Conservation,
followed by the Comprehensive Work Plan on Energy Conservation and Emission Reduction the
next year. The work plan devised strategies for EE gains in construction, industry, and transport.
Through 10 major projects across sectors, targeting lighting, building practices, use of waste
heat, innovations in boilers and motors, and improvements to government facilities, energy-
saving capacity was expanded to the level of 340 million tons of coal equivalent. A larger push
by the government focused on improvements to 1,000 businesses, for an energy reduction
offsetting the need for 150 million tons of standard coal. From 2006 to 2010, the duration of
the PRC's Eleventh Five-Year Plan, the country’s energy use per unit of gross domestic product
(GDP) declined by 19%.

During the PRC's Twelfth Five-Year Plan Period (2011-2015), the State Council put forward
proposals to significantly expand efforts to reduce the intensity of energy use. Targeting the
industry sector, which is responsible for 70% of the country’s energy use, the PRC has devised a
mandatory system of standards and targets to drive reduced energy consumption for every unit
of production among selected industries. A reinforced system for evaluation and supervision of
improvements supports compliance. These efforts are complemented by a supervisory system
that targets energy-saving initiatives in the public sector. The country’s energy use per unit
of GDP is targeted to decrease by 16% against a 2010 baseline, with carbon dioxide (CO,)
emissions per unit of GDP targeted to fall by 17% (Han and Yang 2012).

The PRC has worked widely with international partners to facilitate new initiatives for EE
investment. One example is an energy service company (ESCO) partial loan guarantee program
established in 2003 as part of the Energy Conservation Project, Phase Il, supported by the Global
Environment Facility (GEF) and World Bank (Taylor et al 2008). In 2006, the International Finance
Corporation (IFC) launched [the People’s Republic of] China Utility-Based Energy Efficiency
Finance Program (CHUEE). The aim was to encourage EE investment through the provision of
bank guarantees for EE loans (Independent Evaluation Group 2010). Alongside the guarantee
facility, supported by the GEF, technical assistance was provided to aid implementation efforts
by utilities, energy service companies (ESCOs), and equipment vendors.
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By 2012, more than 170 EE investments had been assisted by loans totaling $800 million
from three participating banks. The annual GHG reduction was estimated at 19 million tons
CO,, moving beyond the program’s initial targets (IFC 2013). Under CHUEE | and II, three
partner financial institutions were engaged: Industrial Bank, Bank of Beijing, and Shanghai
Pudong Development Bank. The Industrial Bank demonstrated particularly strong growth in its
EE business due in part to its creation of a department specializing in EE lending, supported by
the design of EE lending guidelines and procedures and capacity building for the utilization of
project finance tools.

Efforts by CHUEE for technical capacity building and promotion of an energy management
company network helped ESCOs to access financing for new EE projects. However, a majority
of CHUEE's beneficiaries, among end users, were large companies. The World Bank Group's
Independent Evaluation Group (IEG) May 2010 report on CHUEE | and Il recommended a shift
to down-market sectors, especially small and medium enterprises (SMEs). For this reason, IFC
launched the third generation program -- CHUEE SME -- last year, targeting only SMEs through
a new set of partner financial institutions. CHUEE SME is already operational, with at least two
partner financial institutions engaged as of late 2012.

ADB, meanwhile, has acted to encourage private sector financing of energy-efficient buildings in
the PRC, through a partial credit guarantee facility approved in 2007. ADB’s goal is to incentivize
lending to companies that seek to retrofit older buildings for reduced energy use compared to
baselines, or to construct green buildings that optimize energy and water efficiency throughout
their life spans. Additional details about the program, known as the Energy Efficiency Multi-
Project Financing Program, are provided in Chapter 5.

In India, the Energy Conservation Act of 2001 guides a national strategy to lower the energy
intensity of the country’s economy. The Bureau of Energy Efficiency (BEE 2013) is tasked with
carrying out EE initiatives. Activities engaged by BEE include the crafting of building codes, energy
performance labeling requirements, standards for appliances and products, and certification and
accreditation for energy managers and auditors. Since January 2010, mandatory labeling has been
applied to room air conditioners, frost-free refrigerators, distribution transformers, and tubular
fluorescent lamps (BEE 2010). The BEE also supports testing facilities, efforts for innovative project
financing, development of pilot projects, and research and development. From 2007 to 2010, its
efforts resulted in cumulative verified energy savings of 22.5 million tons of oil equivalent.

The National Mission for Energy Efficiency seeks to decrease the energy utilized for every unit
of production, with a focus on nine industries with energy-intensive operations. Its primary
strategies include (i) certification of energy savings to allow trading among industries, (i) efforts
to transform markets through provisions to improve the affordability of EE appliances, and
(iii) assistance to facilitate finance of multisector demand-side management (DSM) programs.
More broadly, the Indian Renewable Energy Development Agency, a nonbank financial institution
with support from the national Ministry of New and Renewable Energy, develops and provides
financing options for EE investments (IREDA 2013).

In Indonesia, the Directorate General of New Renewable Energy and Energy Conservation
was created in 2010 to engage policy and regulatory development and to advocate for EE. In
2011, the Directorate created the Energy Efficiency and Conservation Clearing House Indonesia
as a central source of information and best practice on EE. The government also started to
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enforce regulations mandating EE programs by public and private entities that utilize more than
6,000 barrels of oil equivalent annually. Seeking compliance by a minimum of 650 entities, the
government aims to curtail energy use equal to the output of a 2,000-megawatt power plant.
Elsewhere, in the Philippines, a regulatory framework for DSM was instituted in 1996. End-use
EE measures are pursued at the national level through programs for energy management and
audits, building award recognition, standards and labeling for residential appliances, voluntary
arrangements, and peak demand reductions (USAID 2011).

Thailand has instituted a sweep of measures to pursue national EE goals. The Energy Conservation
Promotion Act of 1992 established a significant role for energy conservation as part of national
policy. National funds to support demand-side initiatives in the energy sector are channeled
through the Energy Conservation Promotion Fund, known as ENCON (Thailand Ministry of Energy
2011). In accordance with plans devised every 5 years to guide the distribution of funds, ENCON
provides support to an ESCO Fund which, in turn, acts to increase credit lines to ESCOs in order
to reduce the financial and technical risks of EE projects in the private sector. An Energy Efficiency
Revolving Fund, meanwhile, was established in 2002 with funding from ENCON, to facilitate the
involvement of the commercial finance sector in the provision of loans for EE projects.

Thailand’s Twenty-Year Energy Efficiency Development Plan, covering 2011-2030, aims to
decrease energy intensity by 25% over that period against a 2005 baseline. Transport and
industry are major focal points. Large energy companies will be required to implement Energy
Efficiency Resource Standards, with Minimum Energy Performance Standards to be developed
for buildings, vehicles, and appliances. A DSM bidding program offers subsidies for verified
energy savings achieved by large businesses, and for verified energy savings or peak load
reductions achieved by small and medium-sized enterprises.

Robust implementation of measures included in Thailand’s energy efficiency plan should
generate cumulative energy savings of 14,500 ktoe each year, on average, for a cumulative
drop in CO, emissions of 49 million tons each year, on average (Thailand Ministry of Energy
2011). The country’s DSM activities have benefited from stable funding over the last decade,
translating to approximately 0.06% of the yearly budget of the Electricity Generating Authority
of Thailand (USAID 2011).

Viet Nam, in 2006, created a National Program on Energy Efficiency and Conservation, and in
2010 enacted a National Energy Efficiency and Conservation Law. Applicable across economic
sectors, the law calls for product labeling and standards, supportive financial incentives and
institutional frameworks, and management of specified entities. The law additionally included
provisions for the creation of a National Energy Use Database (USAID 2011 citing Toan 2011).

While EE implementation offers significant opportunities for improved living conditions in many
parts of Asia, it is important to stress that countries differ with regards to their economic,
technical, and demographic status. For some, identifying proper strategies to deploy EE action
and demand-side approaches, from both a policy and finance perspective, may require resources
and expertise that local or national authorities lack. Moreover, private sector interest and action
to facilitate these investments also may be absent. In these instances, government leadership,
as bolstered by external aid assistance, can be necessary to galvanize efforts for EE (Mani 2012).
Partners for international development assistance and cooperation in support of EE in Asia are
further identified below.
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4.5 Supportive Regional Actors

When developing countries in Asia seek to devise EE strategies and action plans, they may
rely on technical and financial assistance from regional and international financial institutions.
ADB, which works regionally to reduce poverty within its developing member countries (DMCs),
engages related efforts for EE improvements as part of its larger support for economic growth
and improvements in infrastructure. ADB has specifically sought to reduce energy consumption
in the region through demand-side initiatives implemented in a number of sectors, as explored
in greater detail in Chapter 5 of this report.

The World Bank Group (2013a), comprised of five organizations including IFC, is a significant
source of assistance to promote EE in developing countries in Asia. The Group utilizes
instruments, such as loans, partial risk guarantees, and carbon finance, to facilitate EE
investments. The World Bank, comprised by two of the five World Bank Group organizations
(i.e., the International Development Association and the International Bank for Reconstruction
and Development), provides capacity building and financial assistance in support of projects.
EE initiatives have benefited from $3.1 billion in support from the World Bank Group (2013b)
from 1990 to early 2013 in locations including Asia and the Pacific. Project growth in clean
energy has been supported by an Action Plan seeking a 20% increase, on average, in yearly
commitments. EE action is reinforced by the World Bank Group’s Clean Energy and Development
Investment Framework.

As part of the World Bank Group, IFC supports EE financing as a function of its environmental
sustainability and climate change programs. Its EE financing efforts began in Hungary but have
spread to include East Asia (Independent Evaluation Group 2010).

The GEF (2012) is an independent financial organization founded originally as a World Bank
pilot program in 1991, with the mission to facilitate the provision of funding to support the
capture of wider global environmental gains from nationally oriented projects. Early partners for
GEF project implementation included the World Bank as well as the United Nations Environment
Programme and the United Nations Development Programme. The GEF became independent
in 1994 during the Rio Earth Summit. From 1994 through 2010, the GEF directed about $873
million to investments in EE projects that are economically and technically feasible, but have
tended to receive only very modest investment support (Yang 2012). Asia has been a key region
for this investment.

The United Nations Development Programme, United Nations Industrial Development
Organization, and United Nations Environment Programme have implemented EE market
transformation, policy reform, and capacity building programs in Asia and the Pacific. Another
significant actor is the United Nations Economic and Social Commission for Asia and the Pacific
(UNESCAP 2009), which works to improve institutional capacity for EE action in South, Central,
and Southeast Asia. Project support has come from the Korea Energy Management Corporation
and partners such as the South Asian Association for Regional Cooperation Energy Centre and
the Eurasian Economic Community in Central Asia, with other assistance from the ASEAN
Centre for Energy.
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Through its flexibility mechanisms, the Kyoto Protocol to the United Nations Framework
Convention on Climate Change (UNFCCC) has further facilitated energy improvements in Asia.
In 2010, Clean Development Mechanism (CDM) projects in Asia and the Pacific represented
78% of total registered CDM projects (USAID 2011). The future ability of CDM projects and
international carbon markets to contribute to EE improvements in Asia and elsewhere is
uncertain, however, as international negotiations have yet to produce a binding agreement
to follow the Kyoto Protocol’s first commitment period. In this regard, a significant source of
future support for EE in developing Asian countries may come from the Green Climate Fund
under the UNFCCC (Mani 2012).

Through its Environmental Cooperation-Asia (ECO-Asia) program (ECO-Asia 2013), the US
Agency for International Development (USAID) supports a number of EE initiatives, including
support to facilitate EE project financing and improved lighting standards in the region. With
ADB as a partner, ECO-Asia also has supported the Asia Clean Energy Forum, a mechanism
to advance knowledge exchange and cooperation between regional practitioners and policy
makers. Meanwhile, the International Partnership for Energy Efficiency Cooperation (2012)
promotes policy implementation and information exchange to support EE action including
efforts in Asia. Support for the partnership, in the form of voluntary contributions, comes from
members representing both OECD (Organisation for Economic Co-operation and Development)
and non-OECD countries.



5 ADB’s Energy Efficiency
Activities and Investments

5.1 ADB’s Value to Energy Efficiency Investments

Through its lending and investments, ADB plays a major role in the energy sectors of developing
Asian economies. ADB's efforts for energy efficiency (EE) are guided by its Strategy 2020 (ADB
2008) and Energy Policy (2009b). Both acknowledge EE as one of the most cost-effective
ways to meet increasing regional energy demand, while decreasing reliance on fossil fuels and
reducing greenhouse gas (GHG) emissions. This key role for EE in the region is further reinforced
in the ADB (201 1a) publication Asia 2050: Realizing the Asian Century. The contribution of EE
to greater energy security for countries relying on imported fuels is shown to be a foundational
element of a long-term strategy to improve regional economic competitiveness.

In motivating public and private sector activities in the clean energy domain, ADB draws on a
range of influential tools:

(i) capital investment in the form of loans or direct investment, including access to attractive
financing or credit enhancement mechanisms;

(i) awareness raising and catalyzing of government leadership;

(iii) technical assistance in policy and planning;

(iv) technical assistance in implementation, monitoring, and evaluation; and

(v) assistance with strategies for promotion and scale up.

ADB's ability to package lending with technical assistance can help to support and influence

government actions related to the energy sector. Examples include public procurement of EE

equipment and infrastructure, as well as policies and regulations in support of EE, though

ultimately, the private sector makes many of the investment decisions and drives uptake.

Additionally, through its private sector operations, ADB can directly add value in a number

of ways, including direct equity investments, lower interest and/or longer tenor loans, and

technical assistance. Financial institutions and companies that work with ADB’s Private Sector

Operations Department often build ADB projects into their corporate social responsibility

approach and strategy.

Although EE is not an innovative concept, ADB has only recently been scaling up its efforts
at technical assistance and investment in the sector. ADB is looking to other institutions and
assessing its competitive advantage, as a means to identify where it can add value. As a bank,
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ADB can take a leadership role in areas that require financial interventions; however, the focus
remains on how to move beyond direct lending to leverage more resources and wield a greater
impact as a development institution. ADB draws strength from its cross-sector and regional
coverage, and given that demand-side energy efficiency (DSEE) cuts across sectors, ADB can
play a role in linking EE to its other Communities of Practice (CoPs) in Utilities, Water, Transport,
and Urban Development. CoPs are knowledge networks within ADB that facilitate information
sharing and problem solving among ADB personnel in designated thematic areas. More broadly,
ADB can continue to play a leadership role in facilitating policy dialogue with energy and finance
ministers by advocating for EE measures and identifying constraints.

5.2 Expansion of ADB’s Clean Energy Investments

In 2005, ADB launched an Energy Efficiency Initiative (EEI) with the aim to expand its clean
energy investments in developing member countries (DMCs). The initiative covered all stages—
from inception and implementation to expansion—of EE investments in more than 10 priority
DMGs. The EEI later evolved into the Clean Energy Program, which supports investments in
clean energy in smaller DMCs and encourages the adoption of low-carbon technologies in
the region.

ADB achieved its initial target of $1 billion in clean energy investments per year by 2008, then
increased its target to $2 billion in investments per year by 2013. ADB has already achieved the
$2 billion target—reaching $2.1 billion in investments by the end of 2011.

According to data published in March 2013, ADB’s clean energy investments in 2012
climbed to about $2.3 billion, maintaining the upward trend (ADB 2013b). DSEE investments
($721.5 million) represented 30% of all clean energy projects, while supply-side energy efficiency
(SSEE) investments ($252.4 million) accounted for 11%. EE investments ($974 million) claimed
41% of the total clean energy investment while renewable energy investments ($1.3 billion)
claimed 59%. These latest results for 2012 show a significant role for DSEE, overall, in ADB's
clean energy investments (Figure 4). Just one transport project in the Philippines, however,
accounted for about $300 million of ADB’s DSEE investments.*

A more in-depth analysis of ADB’s investments in EE, based on comprehensive data available on
projects up through 2011, sheds still greater light on the types of initiatives and funding levels
supported over the years as part of this investment. Of interest here is the relative weight of
SSEE versus DSEE investments; the breakdown of projects among industry, buildings, and other
sectors; and clean energy investments as a share of total energy sector investments.

ADB’s energy sector investments, including the portion applied to clean energy measures,
increased sharply from 2007 to 2008, when ADB began to scale up its Clean Energy Program
activities (Figure 5). ADB's clean energy investments, from 2008 to 2010, averaged $1.6 billion
per year and accounted for nearly half (47%) of ADB's energy sector investments.

4 The transport project aims to replace 100,000 gasoline tricycles with three-wheel, plug-in electric vehicles known as
E-Trikes, which run on electric motors and rechargeable batteries.
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Figure 4 Breakdown of ADB Clean Energy Investments, 2012
($ million)
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Figure 5 Breakdown of ADB Energy Sector Investments,
Approved 2005-2010 ($ million)
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More than 50% of the clean energy investment went to renewable energy and large hydropower,
and another 14% went to cleaner fuels and clean coal technology (Figure 6). Just over one-third
(about 35%) of the clean energy investment was allocated to SSEE or DSEE. More specifically,
18% of the total clean energy investment went to SSEE measures for power plants and
upgrades of electricity transmission and distribution (T&D) systems. The remaining 17% of the
total clean energy investment went to a range of DSEE measures related to centralized district
heating, industry, buildings, transport, and water. While general trends in ADB’s clean energy
investments have been positive, investments in EE over time have lagged behind, particularly
on the demand side.

Figure 6 Breakdown of ADB Clean Energy Investments,
Approved 2007-2010 ($ million)
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ADB = Asian Development Bank, DSEE = demand-side energy efficiency, SSEE = supply-side energy efficiency.
Source: ADB.

While ADB has been a leader in investing in EE in Asia, with a recent expanded role for
DSEE among its clean energy investments, ADB over time has primarily supported efficiency
improvements in power generation and T&D on the supply side. Its combined investments in
EE in key sectors listed in the International Energy Agency’s 450 Scenario—i.e., buildings and
industry, as well as transport—have not matched the level of its investment into T&D. A report
on ADB’s EE interventions, released in 2011 by ADB's Independent Evaluation Department (IED),
explains the difficulties in using experience from the supply-side to support DSEE interventions:

ADB's rich experience in supporting energy supply-side projects provides few insights into the
design of demand-side EE interventions. ADB has rich experience in supporting energy supply-
side projects, which are mostly T&D projects and increasingly have EE improvement-related
features as part of the project design. For such projects, reasonable estimates of changes in
T&D losses can be made; and the effects of design changes during implementation can also be
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reasonably assessed. However, given the basic difference between a T&D system (a network)
and industry and buildings (point consumers), such interventions provide little insight into
the design of demand-side EE interventions. Likewise, ADB's vast experience in supporting
district heating projects does not provide further guidance on the design of demand-side
EE interventions (ADB 2011b).

5.3 ADB’s Demand-Side Energy Efficiency Projects

From 2005 to 2011, 63 ADB projects entailed at least some component of DSEE.> Investments
in DSEE over that period totaled $1.8 billion, accounting for an average of 28% of ADB's total
project investment (Table 6). DSEE investments tended to consist of a few large projects, with
annual totals ranging from $50 million to $608 million per year. Overall, DSEE investments
showed an upward trend, doubling from $400 million in 2005-2007 to $800 million in
2008-2010.

Table 6 ADB Demand-Side Energy Efficiency Projects, 2005-2011

Total Amount Total Amount of
Number of of DSEE Investment ADB Assistance for DSEE Component
Year Projects with DSEE in Projects Relevant Projects as % of ADB
Approved Components ($ million) ($ million) Project Investment
2005 3 49 681 7
2006 4 129 560 23
2007 9 219 630 35
2008 10 397 819 48
2009 16 345 1,158 30
2010 6 61 473 13
2011 15 608 2,059 30
2005-2011 63 1,808 6,381 28
ADB = Asian Development Bank, DSEE = demand-side energy efficiency.
Source: ADB.

From 2005 to 2011, DSEE investment in individual projects ranged from a low of $0.3 million to
a high of $300 million, and the average investment was $28 million. The share of investment by
type of DSEE varied from year to year (Figure 7), but in general was dominated by 40 transport
and water projects, which consumed 43% of DSEE investment over the full study period
(Figure 8). Of the remainder, 25% went toward 6 projects in centralized district heating and
20% went to 10 industrial projects (five of which were approved in 2011), with just 12% going
to eight projects in buildings.

> The following review is based on ADB investments (both loans and grants) in clean energy, using information from
publicly available reports and other ADB data. See Appendix 1 for a presentation of the categories and classifications
used in the analysis of ADB's clean energy portfolio. A full list of the 63 projects is given in Appendix 2.
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Figure 7 ADB Demand-Side Energy Efficiency Investments by Year,
2005-2011 ($ million)
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Figure 8 ADB Demand-Side Energy Efficiency Investments by Type,
2005-2011 ($ million)
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ADB has recently scaled up its DSEE investments. In 2011, 15 such projects claimed some
$608 million, out of total project budgets of more than $2 billion (Table 7). However, nine of
the 15 projects, totaling $305 million in investments, fell into the category of water or transport
projects. Five of the projects, with $303 million investment in total, focused on industrial EE,
while only $0.3 million went toward EE in buildings. Accordingly, while DSEE is on its way to a
greater balancing out, lags have existed, particularly in building sector interventions.

5.4 Demand-Side Energy Efficiency in Practice:
Case Studies of ADB Action

ADB's experience to date with DSEE projects has yielded some insights regarding the challenge
of pursuing initiatives that entail diverse sectors, goals, mechanisms, technical capacity, and
institutional development. The following survey of DSEE projects is taken from data reported in
2011 as part of a review by ADB’s IED (see ADB 2011b).®

The Guangdong Energy Efficiency and Environment Improvement Program. Approved in
2008, the program supported a $100 million multitranche financing facility (MFF) to promote
energy conservation projects in Guangdong Province, People’s Republic of China (PRC). Its efforts
aligned with EE priorities espoused by the Government of the PRC, and served as a response
to conditions in Guangdong, where energy imports have played a key role in fueling economic
growth. Implementation for the MFF program benefited from the creation of an institutional
structure and management framework supported by national and regional government
authorities. The project management office was tasked with technical appraisals of candidate
subprojects, and only proven technologies were eligible for support. A financial intermediary,
the Guangdong Finance Trust Company, was responsible for carrying out financial appraisals
of subprojects, alongside appraisal of sub-borrowers. Its role did not extend to arranging
cofinancing for subprojects from commercial sources. ADB retained final approval for subloans.
The project benefited from the provision of a capacity development grant to raise awareness
and engage outreach to commercial and industrial end users, as well as measurement and
verification standards that aligned with current PRC approaches.

Potential sub-burrowers faced wait times of 6-8 months, sometimes longer, between
finishing feasibility studies and filing applications for subprojects, until the time of the tranche
release. Because of the delay, certain sub-borrowers chose to utilize their own funds, or
funds from alternative sources, to proceed with identified subprojects. Even so, disbursals for
Tranches 1 and 2, by the close of June 2011, had risen beyond 94% and 90%, respectively,
of the available tranche support. By that same time, the subproject pipeline was identified
for Tranche 3.

Results showed that several subprojects aided by support from Tranches 1 and 2 were effectively
implemented, with consequent reductions in energy consumption. Those subprojects, and
estimates for the subproject pipeline under Tranche 3, suggested that energy savings from the
MFF were on track to outpace designated targets. In the wake of government priorities for EE,
and ADB’s support for the MFF, wider events suggest efforts will continue to capture gains

6 The summary of the Energy Efficiency Multi-Project Financing Program was supplemented by additional ADB data.
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Table 7 ADB Demand-Side Energy Efficiency Projects in 2011

Total Amount
of ADB Total Amount DSEE
Assistance of DSEE Component

for Relevant  Investment in as % of

DSEE Projects Projects ADB Project
Project Country  Category ($ million) ($ million) Investment

Industrial and Infrastructure
Development Finance Company BAN Industry 30.00 30.00 100.0
(IIDFQ)

Gansu Tianshui Urban Infrastructure

PRC Other 100.00 12.25 12.3
Development

Guangdong Energy Efficiency and
Environment Improvement Project PRC Industry 42.94 42.94 100.0
—Tranche 3

Hebei Energy Efficiency Improvement

and Emission Reduction Project fitS I 05y UL (UL R0
Qinghai Rural Water Resources PRC Other 60.00 4532 755
Management Project
Railway Energy Efficiency and Safety
Enhancement Investment Program PRC Other 250.00 50.00 20.0
— Tranche 3
Shandong Energy Efficiency and PRC Industry 100.00 100.00 100.0
Emission Reduction Project
Xinjiang Altay Urban Infrastructure
and Environment Improvement PRC Other 100.00 4.75 4.8
Project
Bangalore Metro Rail Corporation
Limited (BMRC) IND Other 250.00 50.00 20.0
Railway Sector Investment Program IND Other 150.00 27.27 18.2
— Tranche 1
Indonesia Eximbank INO Industry 200.00 30.00 15.0
Sustainable _Power Sector SRI Buildings 120.00 0.30 03
Support Project
North—-South Railway Project TKM Other 125.00 25.00 20.0
Ha Noi Metro Rail System — Line 3 VIE Other 293.00 58.60 20.0
Viet Nam Water Supply Sector VIE Other 138.00 32.00 23.2
Investment Program PFR 1
Z rﬁg 9 Other
TOTAL 2 VIE 5 Industry 2,059.00 608.00 30
P 1 Buildings

ADB = Asian Development Bank; BAN = Bangladesh, PRC = People’s Republic of China, IND = India, INO = Indonesia,
SRI = Sri Lanka, TKM = Turkmenistan, VIE = Viet Nam; DSEE = demand-side energy efficiency; PFR = periodic financing request.

Source: ADB.
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in industrial EE. Manufacturers of EE technologies have established energy service companies
(ESCOs), upon assistance from ADB's line of credit, and the Guangdong provincial government
has created a reward system for exceptional energy-saving subprojects.

Energy Efficiency Multi-Project Financing Program. In December 2007, a partial credit
guarantee (PCG) facility was approved to facilitate greater financing of building EE projects
in the PRC by a number of chosen banks. The PCG aligned with goals of the Government
of the PRC to lower GDP energy intensity, while the terms placed ADB's aggregate liability
at CNY800 million. The initiative supported ADB’s goals to devise financing and contractual
approaches that advanced management expertise and involvement from the private sector. Its
larger goal was to encourage commercial banks in their EE lending activities, so that building
developers and operators could access financing for EE improvements. Savings from EE were to
be guaranteed by the ESCO Johnson Controls.

In 2011, through the program, ADB provided Shanghai Pudong Development Bank with a PCG
cover of CNY300 million to support private sector financing of energy-efficient buildings across
the PRC. In sharing the credit risk with partner banks, ADB aims to ease the financing bottleneck
and expand critical private sector investment in the building sector by providing banks with
technical assistance to boost their capacity in EE lending. ADB has further called attention to the
benefits of flexible credit terms as a means of responding to EE project diversity.

Energy Efficiency Investment Program. Authorized in August 2009, the program aligns with
Pakistan’s goals to boost the nation’s EE. Tranche 1 was approved by ADB the following month.
ADB's Special Funds supported a $20 million loan to be used for program management. A
$40 million loan went to the National CFL Project. A cofinancing agreement, for a sum of
$25 million equivalent via an ADB-administered loan, was undertaken by the project with the
Agence Francaise de Développement.

The National CFL Project, under its original terms, called on the government to purchase compact
fluorescent lamps (CFLs) for delivery to customers, free of charge, by distribution utilities, which
would also absorb the cost of distribution. The government was to follow monitoring and
evaluation (M&E) procedures, so that energy savings could be projected. An independent entity
was to provide verification of energy reductions, as well as certification of GHG reductions.

Some program delays occurred as the project management office was moved into a different
government agency and as a result of compliance activities to address loan conditions. By June
2011, progress had been made toward finalizing supply contracts to guide the purchase, in
two lots, of 30 million CFLs. Meanwhile, the majority of distribution companies had engaged a
planning strategy. Early estimations suggested that the project would not be concluded in time
to meet its original target deadline. Nevertheless, cost overruns did not appear likely.

The project was expected initially to generate sales of carbon credits, with the resulting revenue
applied to the cost of CFL distribution and M&E. Progress on this front has been slow, due in part
to “inadequate commitment and awareness of distribution utility and government personnel”
(ADB 2011b, p. 20). Even so, goals to lower peak electricity demand appeared achievable, so
long as utilities continued with CFL distribution, along with any additional efforts required for
claiming carbon credits.
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Clean Energy and Access Improvement Project. Approved in April 2009, the project
encourages a demand-side strategy to reduce energy consumption in street lighting in Sri
Lanka. The initiative benefits from supportive institutional frameworks, including the Sri Lanka
Sustainable Energy Authority, launched in October 2007, which may devise and carry out EE
policy. In April 2009, authorization was given to the Public Utilities Commission of Sri Lanka to
regulate the electricity supply industry.

Under the project terms, the Lanka Electricity Company (LECO) and Ceylon Electricity Board
(CEB) were to create internal units that operate as ESCOs. Those units would facilitate street
lighting enhancements in urban settings located within their respective service areas. Larger
goals included highlighting the value of the ESCO model in serving the country’s needs, while
also utilizing the ESCO business model to replicate lighting projects. While moving ahead with
the creation of in-house ESCO units, efforts also have been made to train key personnel in
designing street lighting projects. Pilot projects likewise had been launched. Consultants were
asked to devise a feasible shared-savings mechanism in light of the relatively limited expertise of
LECO and CEB in ESCO operation at the time the project began.

5.5 Recommendations for ADB’s Clean Energy Program

In 2011, IED undertook a major evaluation of ADB's EE interventions up to the end of 2010
(ADB 2011b). Given that ADB support leading up to the time of the evaluation focused primarily
on SSEE measures, the [ED study aimed to assemble knowledge on the type and design of DSEE
interventions that ADB could implement and scale up in the future. (Detailed findings from the
IED study are summarized in Appendix 3.)

The IED study examined ADB'’s DSEE loans and investments in the industry and building sectors.
Its analysis revealed that industry and buildings account for 70% of total commercial energy
consumption and 85% of electricity consumption in Asia. Against these figures, however, ADB’s
support to manage energy consumption represented only 4% of ADB'’s overall clean energy
portfolio (ADB 2011b). The evaluation also reviewed ADB's SSEE interventions from 2003 to
2010, which comprised about 40% of ADB’s clean energy interventions during this period. The
IED study found that a relatively small percentage of ADB's clean energy investment approvals
(on the order of 12%—15%) were for DSEE interventions in industry and buildings.

The IED study made several recommendations for strengthening ADB’s support of DSEE. A key
suggestion was for ADB to make efforts to enhance its promotion of commercial financing
for EE investments in industry and buildings. ADB also was encouraged to work with DMC
governments to facilitate EE improvements in specific sectors and end-user categories.

More recently, additional analysis was undertaken to assess the knowledge gained from ADB's
DSEE projects since the completion of the IED study. Interviews with ADB energy managers
yielded key insights regarding overarching factors that tend to complicate efforts to scale up
EE investment on both sides of the ADB-client interaction.” For example, scaled-up investment
could benefit from greater mainstreaming of EE into ADB's operations. Meanwhile, ADB's loans

7 Individuals interviewed are listed in Appendix 4.
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and investments need to be country led, but in many DMGs, there is a low level of awareness of,
and demand for, EE projects. In addition, cooperating agencies, such as electric utilities, are often
supply side-oriented and most commonly request assistance with energy supply investments
and interventions. Although EE potential may be recognized within a country, there is often
no agency with the appropriate skills, authority, and mandate to design and disseminate any
large-scale EE projects, or to negotiate large-scale EE investments with agencies such as ADB.

The above considerations have helped inform the evaluation of options for ADB, as part of its
goal to accelerate EE investment and implementation in Asia. Possibilities in this regard, and
ADB's strategic role, are explored in the next chapter.



6 Realizing Energy Efficiency
Potential in Asia and
the Pacific

6.1 Capturing Wider Gains for Energy Efficiency

ADB in recent years has been channeling about 50% of its energy sector investments into
clean energy (see Figure 5, Chapter 5). Yet ADB has significant scope to scale up its technical
assistance and funding for energy efficiency (EE) in Asia (ADB 2011b) toward a more even
portfolio of supply-side energy efficiency (SSEE) and demand-side energy efficiency (DSEE)
interventions. This effort is critical in meeting growing regional energy demand in a sustainable
manner, according to ADB'’s Strategy 2020 (ADB 2008).

As noted in the 2011 study conducted by the Independent Evaluation Department (IED) and
discussed in Chapter 5, ADB can take a number of steps to enhance the effectiveness of its EE
interventions. The IED study suggested that ADB gradually increase support for stand-alone
DSEE projects, and also offer policy advice and technical assistance to developing member
country (DMC) governments. These actions were recommended as significant steps to help
create a regulatory and institutional environment that fosters EE investment in a range of end-
use sectors (ADB 2011b).

Following the completion of the IED study and in-depth analysis of its EE investments, ADB
has examined possibilities to expand clean energy investment in its DMCs, with a major focus
on DSEE projects. This chapter offers a proposal to support such a scale up, and describes its
structure and orientation.

6.2 Enhancing Support Within ADB for Demand-Side
Energy Efficiency

To increase lending and investment in end-use EE, ADB can build on its existing experience in
the sector. It is proposed that an Energy Efficiency Technical Support Unit (EETSU) be established
within ADB, to be guided by ADB’s Energy Community of Practice (Energy CoP). A draft diagram
of the proposed EETSU is shown in Figure 9.
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Figure 9 Proposed Design of the Energy Efficiency Technical
Support Unit

Countries
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CE = clean energy; CWEN = Energy Division, Central and West Asia Department; DMC = developing member
country; EAEN = Energy Division, East Asia Department; EE = energy efficiency; GHG = greenhouse gas;
PATE = Transport, Energy and Natural Resources Division, Pacific Department; RSDD = Regional and Sustainable
Development Department; SAEN = Energy Division, South Asia Department; SEEN = Energy Division, Southeast
Asia Department; TA = technical assistance.

Source: ADB.

With the establishment of the EETSU, the Energy CoP can engage expanded efforts in the
areas of (i) Institutional Expertise, (ii) Knowledge Management, and (iii) Capacity Building and
Coordination. Primary responsibilities for each of the proposed functions are described below.

Institutional Expertise

Technical Assistance for Regional Energy Efficiency Initiatives. ADB’s Energy CoP, through
the proposed EETSU, can respond to issues of common regional interest, in order to enhance
effective EE implementation. It is envisioned that resulting activities would cover issues such as
policy and regulation, technology transfer, effective financing, and monitoring and evaluation.

Energy Efficiency Expert Pool and Network. The Energy CoP, via the EETSU, could maintain
a database of EE experts. This would facilitate the prompt identification of qualified experts to
support the provision of country loans, investments, and technical assistance related to EE.

Quick and Effective Demand Response. With the establishment of the EETSU, the Energy
CoP could support the design of activities with any EE components, including awareness and
capacity building as well as technical design of loan packages and investments, providing quick
and effective demand response.
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Knowledge Management

Monitoring Energy Efficiency Lending and Investments. A key function within ADB is to
track and monitor loans and investments for the Clean Energy Program. The proposed EETSU,
guided by the Energy CoP, could undertake this activity with a focus on all end-use EE lending
and investments.

Energy Efficiency Library. An EE Library could consolidate an array of information that is
currently tracked for clean energy. Its focus could be on the enhanced development and tracking
of information related to EE in the following areas:

(i) EE and clean energy projects: The EETSU could track and categorize all projects with
end-use or SSEE components.

(i) EE technology database: The EETSU could develop a database on the availability and
performance of technologies that may be applied in EE projects supported by ADB.

(iii) EE indicators: The EETSU could compile and maintain a database of EE indicators for
ADB’s DMGs. The indicators could be drawn from existing sources such as the US Energy
Information Administration (EIA), the International Energy Agency (IEA), and the Asia
Pacific Energy Research Centre (APERC). ADB may consider the application of these
indicators in a more proactive manner, i.e., through the publication of an Asia EE Status
Report. The report could track the main EE targets and indicators for ADB's DMCs,
as well as noteworthy EE programs and initiatives. The intent would be to facilitate
cooperation with other international donors and agencies when possible, with the aim
of developing a “report of record” on EE in the region.

(iv) Greenhouse gas (GHG) inventories: The EETSU could compile and make available GHG
inventories for selected DMCs, with expansion to nonselected DMCs once data are
available. The purpose would be to enhance the ability to access information on GHG
emissions from various energy sectors in DMCs, as they develop their respective projects
and investments.

Capacity Building and Coordination

The proposed EETSU could act as a coordinating unit to run workshops, training events, and
other activities that build EE capacity in the region. This effort could include activities related to
the Asia Clean Energy Forum, the EE Global Forum, and World Energy Congress. The EE Global
Forum is an event supported by the US-based Alliance to Save Energy. The World Energy Congress
is organized by the United Nations-accredited global energy body, the World Energy Council.

The EETSU could further serve working partnerships between ADB and other actors in the
region that support cooperation in related energy and environmental areas. For example, ADB
has established a Memorandum of Understanding (MOU) with the New Energy and Industrial
Technology Development Organization, a government agency under the Ministry of Economy,
Trade, and Industry of the Government of Japan. The MOU promotes cooperation for the
dissemination of advanced energy technologies. As another example, ADB has signed an MOU
with the Korea Energy Management Corporation to promote cooperation in EE projects.

With the goal of serving as an EE center of excellence, ADB’s Energy CoP—through the proposed
EETSU and the activities noted above—could provide support on policy, on the technical
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side, and on implementation. This effort would allow quick identification of sector expertise,
an improvement upon the current practice of hiring experts for projects in a relatively ad hoc
manner.

6.3 Taking a More Systematic Approach

A broader imperative centers on the need for the EETSU to more systematically advance EE
initiatives in Asia, taking advantage of ADB’s high profile and extensive networks in the region.
A more proactive approach to the development and dissemination of knowledge, similar to
the approach taken by the World Bank, can assist ADB in maximizing the value of its sizable
investments in the region. The above activities can help to broaden and diversify ADB’s current
knowledge resources in the EE sector, while expanding the reach and value of this experience
to a range of regional stakeholders.

This transformation in knowledge sharing, toward a more systematic approach, could entail the
following responsibilities:

(i) identify and catalogue the “low-hanging fruit” for EE and demand-side investment
opportunities throughout Asia, which ADB could then target for investigation and
assistance;

(i) establish and update country technology status profiles for the convenience of operations;

(i) track technology developments at the macro and micro scales, and provide updated
technology assessments for many types of EE initiatives, helping ADB to make proper
decisions on technology options for investment;

(iv) build ADB's expertise and knowledge on technologies, and maintain and expand access
to that knowledge. This coordinated knowledge network could be cultivated both
internally and externally, with experts kept on a retainer basis to provide information
regarding particular technologies; and

(v) collect the lessons learned from EE investments and projects as undertaken in various
countries and regions, reporting on what worked or did not work, and why. This
knowledge set of diverse experiences can be the foundation for outreach to clients in
the region, as discussed in more detail below.

To expand the knowledge base, greater emphasis could be given to the development of pilot
projects, particularly for the most energy-intensive sectors, e.g., large cement, steel, textiles,
food processing, automobiles, and public and commercial buildings. Key pilot projects in each
sector could comprise case studies that depict the technical and economic aspects of the given
approach and its resulting benefits. This strategy could be used to spur further EE uptake
by governments, industry associations, or banks and financial institutions depending on the
particular circumstances of given countries or locales.

An additional useful role could entail packaging of business models that could be promoted or
disseminated in support of EE action in Asia. Although EE programs cannot be “one size fits
all,” ADB's valuable knowledge could be used to develop the larger concepts with customized
features for each country or region.

Drawing upon enhanced EE knowledge and technical resources, the Energy CoP, through the
EETSU, may undertake high-level activities with government officials and thought leaders in
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host countries, to raise awareness about EE's multifaceted benefits. Emphasis can be given to
EE's role in addressing climate change, along with the significant and direct economic benefits
that EE investments can yield across sectors and stakeholders. The result of these activities
could be to develop high-level leadership and proponents of EE who can further drive the
process from national to more local scales.® In turn, EE “ambassadors” with experience in ADB-
supported initiatives can be encouraged to share success stories in other countries. For example,
ADB can encourage a city mayor with an effective EE program to share the approach with other
city officials, as a showcase to spur enthusiasm for similar projects elsewhere. This approach can
provide positive pressure for changing mind-sets.

More fundamentally, an EE knowledge bank could serve a core part of ADB’s approach to
accelerate EE in Asia, particularly in combination with country partnership strategies. The
Country Partnership Strategy is the main document guiding ADB's cooperation with a DMC.
As updates are completed every 3-5 years, a plan for EE interventions could be integrated into
the strategy. The process could entail identifying the sectors and areas of each country with
the highest EE potential. A variety of interventions can then be discussed and prioritized in
cooperation with the host country, based on its economic structure and other considerations.

As the one-size-fits-all approach will not help accelerate EE uptake, the development of more
tailored EE strategies for DMCs could benefit from a tiered approach to the gathering, synthesis,
and dissemination of resources, based on energy sector conditions among countries and their
experience with EE initiatives. Technical assistance and financing for Asia’'s DMCs could be
divided by tier as follows:

(i) Firsttier countries. These would include countries with advanced experience in designing
and implementing EE programs. Assistance could be directed to more ambitious projects
to deploy innovations in various sectors.

(i) Second tier countries. This category would refer to countries with relatively advanced
power systems and some experience in EE initiatives, e.g., India, Malaysia, the Philippines,
and Thailand. Support for EE could focus on strategies and measures, both technical and
financial, to accelerate improvements in factories and buildings.

(iii) Third tier countries. These would include lesser-developed countries with limited,
inefficient, or aging power plants, and significant supply gaps, e.g., Bangladesh,
Cambodia, Kazakhstan, the Lao People’s Democratic Republic, Nepal, Pakistan, Sri
Lanka, Uzbekistan, etc. Support for interventions could focus on priorities for reducing
line losses; installing proper metering, billing, and collection systems; and improving the
efficiency of power plants.®

Beyond these distinctions, countries may be further recognized as “hybrids” that occupy a
middle ground between categories. Examples are India and the Philippines. Both offer great

8 An example of action to develop champions in the sector comes from the Philippines EE Project. ADB worked

through the country’s Department of Energy to build support for a large-scale compact fluorescent lamp (CFL)
initiative. This led to a relationship with, and strong support from, the Philippines Secretary of Energy, and eventually
support from the President of the Philippines. A high degree of cooperation between ADB and the Philippine
government helped to facilitate the process of project development.

One example is the effort to modernize the power system in Azerbaijan. ADB supported the installation of prepaid
meters in the worst performing areas of the country. Within 3 months, cash flow and economic performance
improved with additional demand-side impacts, i.e., reduced energy use, because of the price feedback.
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potential for effective implementation of demand-side measures in buildings and industry, but
also retain significant potential for improving power plant efficiencies.

Through shared efforts, ADB’s approach to facilitating EE projects and interventions could
become more systematic. The larger result may be interventions that capture more targeted,
ambitious, and wide gains across countries and sectors in the region.

6.4 Measuring ADB’s Contribution to Energy Efficiency

As a part of ADB’s clean energy investments, DSEE in some ways has been obscured through
its inclusion with other clean energy activities. Going forward, ADB could take additional steps
to spotlight EE and DSEE investments among the larger category of clean energy initiatives,
while pursuing more targeted measures to assess the impact of efforts beyond the amount
of investments made. Currently, two of the seven indicators used by ADB's energy sector are
pertinent to EE: (i) energy saved (gigawatt-hours per year), and (ii) carbon dioxide emission
reductions. Guidelines exist on how to perform the calculations. Other indicators such as energy
intensity, for example, could be used to measure EE impact.

Additional incentives could be designed to encourage ADB personnel to spend time on EE,
perhaps as part of the staff evaluation matrix. Currently, the targets assigned to managers can
make it difficult to focus on EE initiatives, as these often require more time, bear higher transaction
costs, and have resulted in fewer projects and less investments. To encourage a renewed
emphasis on EE, quotas could be designed so that managers must meet defined targets for this
category of initiatives.

6.5 Up-front Fund Facility for Energy Efficiency

Previously, clean energy group funding from the Clean Energy Financing Partnership Facility
(CEFPF) was accessed for EE measures. Access to CEFPF that is specific to EE could help move
DSEE into the pipeline, as such projects typically require more resources and attention up-
front compared to other types of investment. With the expanded CEFPF resources utilization
approved by the ADB Board in 2012, the up-front funding support for EE will result in a more
balanced EE project portfolio in both the public and private sectors. Also equally important is the
need for carve-out funding resources for policy interventions related to demand-side initiatives.
Such policy advisory service support can generate benefits for DMCs in need of reshaping and
enabling an EE-oriented environment.

6.6 Guideposts for Future Demand-Side Energy
Efficiency Investments

ADB achieved its 2013 clean energy investment target of $2 billion in 2011, 2 years ahead
of time. In 2012, ADB attained clean energy investments of $2.3 billion. These yearly figures
include renewable energy investments, as well as a range of SSEE and DSEE interventions. To
date, ADB has yet to set any specific targets for lending and investment in DSEE.



Realizing Energy Efficiency Potential in Asia and the Pacific

As ADB looks to future prospects for more clean energy investment, the analysis of past trends
shows that the ADB pipeline of end-use EE projects has been characterized by a few large
initiatives, with most concentrated in the People’s Republic of China (PRC). Most projects, up
through 2011, were unusually large, and accordingly do not represent the majority of commonly
available end-use EE projects. One of the ADB managers interviewed suggested that because of
the desire to move large projects into the pipeline, the portfolio of projects in the PRC was not
necessarily transformative and replicable.

For example, in 2008, a centralized district heating project in the PRC accounted for 75% of
the $396 million invested in end-use EE. In 2010, EE investment dropped off, and totaled only
$61 million for the year. In 2011, projects in the PRC accounted for 58% of the $608 million
end-use EE investment. In short, the pipeline of end-use EE projects has been dominated by
a few very large projects in the PRC, without systematic distribution across sectors, or across
DMGs. This situation points to the need for a promotion of EE projects that balances SSEE and
end-use approaches, in ways that maximize buildable and replicable gains toward sustained
growth in project development and investments in the sector.

6.7 Final Considerations: Moving from Concept to Action

Efforts to expand EE implementation in Asia will require more focused attention by a range of
stakeholders to narrow the gaps between EE’s potential and its realization. The options explored
in this chapter can support a more systematic approach by ADB in advancing EE and demand-
side initiatives. Enhanced institutional expertise, more targeted knowledge management, and
greater capacity building and coordination, all can increase the prominence of EE in the regional
energy sector.

The approaches considered here reflect the emerging need throughout Asia and the world
for energy solutions that simultaneously conserve economic and environmental resources,
while bolstering the performance of existing energy infrastructure. Many EE initiatives are
already delivering this value and now require a more ambitious vision to drive their widespread
deployment as a focal point of national and regional energy development. ADB’s interest in
DSEE supports such a vision, so that Asia’s rapid economic growth coincides with ever increasing
gains in the sustainability of its energy systems.



7 Conclusion

efficiency (DSEE) measures in particular, remain underutilized within the options that

comprise the clean energy portfolio. In Asia and around the world, EE’s potential to cost
effectively meet long-term energy demand, while reducing environmental and climate threats,
demands greater action from both the public and private sectors.

Despite increasing gains, energy efficiency (EE) in general, and demand-side energy

This report has reviewed current lessons from EE implementation to date, in attempting to clarify
the barriers that often impede otherwise economically profitable and technically feasible action,
and the strategies that may be deployed to overcome them. ADB, already a leading regional
player in facilitating clean energy and DSEE investment among its developing member countries
(DMCs), seeks possibilities for even more ambitious action. Conceptual and practical approaches
for scaled-up DSEE investment in the region are now needed, and proposals for enhanced
institutional expertise, knowledge management, and capacity building and coordination are
steps in that direction.

Through efforts that blend lessons from existing global best practice, with attention to current
policy and market conditions in Asia, ADB stands ready to accelerate the pace of DSEE in
meeting needs within its DMCs. The potential gains of this transformation are significant
and compelling but will require consistency of purpose and willingness to engage change
as necessary. A perspective that extends beyond capture of the “lowest hanging fruit,” and
movement toward systematic and coordinated action within and across sectors, can allow DSEE
to achieve its appropriate place as a leading solution to global and regional energy challenges.



‘fouapiyge Abiaua = 33 yueg yusawdojprsq uelsy = gav

uonnquisia
ABiaug pue Bunesy
|euonuaAuo) uoissiwsuel| 18 ~ sBuIbIng- Asnpul- puIsIa >mO_OCr_Uw._. s|on4
ur a3 i Yy10-33 Ip|Ing-33 Isnpul-33 lenusD [e0> ues soueap
ujuod asl
EE| 33 apIs ABojouyda] pue JNIEE]
apis-A|ddng -puewaqg s|an4 saues|d a|qemausy

ABisu3z uesd

o1]0j340d ABiau3g uea|) s,gayv Jo sisAjeuy ay} ul pasn suonedijisse|d pue sariobayed)

oljol10d AB1auz up9|D s.4aV Jo SisAjpuy
| XIpuaddy

LN
(]



abed 1xau uo panuuod

0SS
Ll

L've

0€c

0's¢

oLl 00¢ HadD sealy |eany ut Addng Bunesy paseg-Auunwwod  NOW 6016
VLTl 00001 Had 13f01d JusaA0IdW] [EJUSWIUOIIAUT UBTIN Uljif Ddd 09¢€¢
(1 1oloudgns) weiboud
8l 00°09 1BYy10-33 JUSWISaAU| JusWdo[ARQ 103935 ueqin ueyiseley-44|A anl 99¢€¢
(ueoT 13foid pue welboid)
S0'9% 00°00¢ oYy10-33 weiboid 3uswdolpnaq 10395 Alddns Jsrep exeya Nvd €8€7/T8¢ET
(1 1afloidgns) weiboid
SC'8 00°€€ 19410-34 1USWIS9AU| J0139S ueqln exejeulely YHON-44IA dNI ClLEC

L0-LLC0V
10-0S00%

¢0-1€00¥

20/10-S076€

€0-7S¢8E

608
0€
70
00l

00l
56

123044 1uawanoidw|

LO°L6 00071l Ha> [PIUSWIUOIIAUT UOIBaY SNOWOUOINY eIjoBUO|A Jauu| DYd 0977 10-6106€
181 0709 1BYI0-33 yuswanoidwi pue azn 9rTT/SYTT 10-9€GL€
0€0 0008 1BY10-13 |013U0D UONIN||Od Uiseq JaAlY leH buopueys DYd LETT 10-5059¢€
00°0€ 00°00€ BY10-13 13foid Aemjiey lembuoyz-uenAiel DYd 7122 L0-€€79¢€
900t utpanoiddy.
000t 00°00% 1BYI0-33 1afoid Aemjiey ue,1x—noyzbuayz DYd 14:1%4 €10-L8VLE
0L'S 0009 1BYI0-33 Juswanoldw| [eRusWUOIIAUT Ipuldiemey vd z17/11Te L0-£00LE
(]l JUSWIUOJIAUT pue JUSWdOPASQ S4N1DNIISEILU| UegIN
¥8'C 07’127 BY10-13 Auawioy) yuswdojaasq ueqin s|qeulelsns ejedy) anl 97zt L0-00€Z€

1USWI]SaAU|
4qav [ei1oL
VEEN O

w $) (uoliw $) Aobared swe| 3123[oug Aunon JaquinN
JUSWISIAU|  ddUR)SISSY juein/ueo]

33SQ |ejoL aqav jo
junowy

110Z-S00Z ‘Fudwisanu| Aouaniyy3 ABiau3 spis-puewsg yum spafoid gav v d|9el

JaquinN
129/04d

| L0Z-G00Z SiuawisaAu| Aduaioy)3 Abisu3 epis-pupweq s.9qV
Z Xlpuaddy




abed 1xau uo panuipuod

S 0°001 0T 0Cv sbulp|ing-33 Juawanoldw ssey pue Abiaug ues|d 14S 6v10 S0-61v6€
:O_J (freyuswisddng)
S 002 or'8 002k BYIo-13 eipoquied ur Aemjiey ay Jo uoneligeysy SND  INVD 2092 20-692/L€
I 8657
S LEL zLEL 00001 1BYO-13 123[014 JusWabeue| JajemaIsep) 0quIoj0D 111D I4S JASIt4 L0-€£19¢€
m 600¢ Ul panoiddy
g SP|oyasNoH J00(
m, 0001l 00 00'C sbuip|ing-33 Wolj uondNpay suoIssiwg pue uoneasasuo) Abisuy  NOW 1216 10-6502Y
c (‘P11 91 eisy enjjeq) 13foid
S 0'SL 00°00€ 00°00% HAd> awdojarsq anpniisesul Abisug 1MSIA [eAPIUNA DYd 6L2L 10-LS61lY
i 00¢ 0zT'L 009 12Y10-33 widlsAs usuel] ssel\ pidey aioye Buiiedald Mvd vy L0-€£507
w €6l 0Tzl 0008 1Y10-33 13(old Juswidolanaq ueaun uihieg nsueo DYd L0vT 10-1S007
_.m 062 0S°Z 00°0€ 1Y10-33 uoneyues pue Alddng isrepn eArepueyping pasly 997 10-£000%
g 000l 0Tl 0Tl Aisnpul-33  uoneyusws|dwi Aduapiy3 Abssug Joy bulpjing Audede) DYd 6010 €0-€596€
l | 9Youel| — Juswanoldw|
2 0001l 00'G€ 00°'G€ Ansnpul-33 wswuolinug pue Auapiyg Abisug buopbueno-44|A DYd 9Tve 20-€596€
m 1uswanosdw|
] €6 08'6 00501 1BY10-33 [PIUSWIUOIIAUT pue aunidanuiseljul [edpiunpy Buellurx DYd 0Zve €0-8776€
,nco, | Syduel] — welbold JUSWISaAU|
= zse olL'Le 0009 1BYI0-33 1uaWdoRA3( 101235 Uedun pueyyesenN-44IA anl 0l¥z 20-7.28¢€
13loid uiseg ueipbueheg ayy ul Juswsbeue|p
99 099 00001 1BY10-33 $92IN0SaY 4o/ pue Waishsod3 parelbatul DYd 4 L0-LEVIE

800¢ Ut panoiddy
(399044 1uswdolpnsq Ajddng usrepn erieer 1S9AN)

002 000l 00°05 1BY10-33 (VIA1Vd) VAVI 3SIVNNOAT WWVd Ld ONI 792L umouun
0001 00°£01 00°£01 sbuip|ing-33 welbold bupueuly 1foid-nniN Aouspiyg Abisug D¥d VA4 10-L06 LY
'Ly 08l 00°9¢ 1BY10-33 129(014 101035 uoleues pue Alddng Js1epn INYY £9€7 10-9620%

JUSWISIAU| ( (uoriw $) Aobaren swe| 123foug Anunon JRquinN J|quinN
4aV |e}0L  JUSWIISDAU|  DdUB)SISSY juein/ueo] 123foud

/33SAd % 33SQ |ejoL aqav jo
junowy

panunuod> 7y 3|qeL




abed 1xau uo panuuod

(399[04d 1usWLA0IdW|
Kouspiy3 Abisul pue uoisuedxy usws) ybepelen)

4l 40} 00°L¢ Ansnpu|-33 Auedwod ¥03s 1uior uadQ W) ybepelen EVAY LEIT/ELEL L0-1€65Y
welibold

l ¥9'L 00071 1BY10-13 1USWISIAU| SIAIDS Uole}iueS pue Alddns Jarepn azn €€97 £0-687CY
(11 958Yd) 129[04d Juswanoidu|

0€eC 0G5 7€ 00051 Hadd JUSWUOJIAUT UOIBaY SNOWOUOINY eljoBUOIA Jauu| D¥d 8597 L0-7€90Y

L9l 00°0¢ 00021 1BY10-13 129014 yuswdofprsq uoibay Aud Nvg G69¢ 10-8676€

010 ut panoiddy

£ 99 0001 00°Sl snowep d'1 'pund4 Juswdojensg ues|) eiandewyelg BUOI|A SEN Y0EL L0-vZ6EY
| Yduel| — Wetboid JUSWISIAU| JUsWSdUeYU

€0y 08°0Z!L 00°00€ 1BY10-33 fiajes pue Aousidiyyg Abiaug Aemjiey-44|A DYd 5097 {43337
| 9Youei] — weiboid

£Ge 0712 0009 1BY10-33 JUSWISIAU| SDIAIDS UolelueS pue Ajddng 1arepn Zan 7957 20-687¢Y
101295 uolleJisuowsd

L8 0L'8 00°001 1BY10-13 1UBWORAS(Q SUMOL pUe SBIID [[eWS IXUeYS D¥d 909¢ 70-£8€CY

0001 00°09 00°09 sbuiping-33 | ayduel| — weibold Juswisanu| Ausidiyg AbIsu3-44N Avd €GG7/TSST  S0/20-1S0CY

0001 051 051 sbuip|ing-33 fouspiyyg Absaug surddijiyd IHd Lo 20-100¢Y

0001 olLLE olLE sbuip|ing-33 fouspiyg Abiaug surddijiyd IHd Z¥10/L0ST 10-100¢t

e 0S¢ 0591l 1BY10-33 129(04d Juswdojans( 3|geuleIsnS [Ny-3Ass| 7O 9557 L0-8¥S LY
10123 uoljesisuowa(

L€ olL'E 00°001 Hadd 1uswdojAsQ SUMOL pue oD |[ews 19GaH D¥d i AT4 L0-1790Y

€8l ov'LT 00051 1BY10-13 129014 1odsuel] ueqin d|qeuleisns noyzuer D¥d 109¢ 10-5290%

000l 0S¥ 0S¥ sbuip|ing-33 yuswanosdw| Aouspiyg pue sseddy Abiaug diN £810/2810 20-£5501
Z 9Ydpued] — welboid

4 s 007051 1BY10-13 1sWiIsaAU| JuswdoeAsq 101035 Ueqin ueyiseley an| 9057 £0-1£00Y
(Areruswisddng)

0001 0zl 0zl Ansnpul-33  uoneyusws|dw| Ausdiy3 ABIsu3 Joy buip|ing Adeded D¥d 6010 70-£596€
¢ =?yduel| — C._m;@oi JUSWISOAU| ycwEw>o\_QE_

0001 90°2¢ 90°2¢ Ansnpul-33 JuswuoliAug pue Ausidyg Abisug buopbuen-44 N D¥d 1192 £0-£596€

JUSWIISIAU| (uolfjiw $) (uolfjiw $) Aiobared swey 323(oid A3uno> JRquinN JaquinN
ddVy [eI0L  JUSWIISSAU|  DDUE)SISSY Juein/ueon 129(oid

JEENORZ 33Sd |ejoL aav jo
jJunowy

Appendix 2

panunuod> 7y a|qeL



1
—
o
Q
LN
o
o
o
0
+—
=
(]
S
+—
7]
()]
>
m
>
()
c
@
)
=
Y
Ll
>
[@)]
S
(7]
c
Ll
()]
o
a
©
c
©
S
]
(&)
n
[aa]
(&)
<

'gQy :92Inos

“WeN BIA = JIA ‘UBISHIDGZN = gZN ‘UBISIUBWNL = AL ‘BYUET US = |YS ‘|euoibay = H3IY ‘soulddijiyd = |Hd ‘Nejed = Tvd ‘Uelsbied = Mvd ‘[edoN = 43N "eljobuoiN = NOW
"dlignday zABIAY = 7D ‘eissuopul = QNI ‘elpul = ANI ‘eulyd jo dignday s,9/dodd = DYd ‘elpoquied = |NYD ‘ysopelbueg = Nvg ‘uefleqezy = 37v ‘eludwly = INYY

‘fouaniyys Abisus spis-puewsp = 33SQ ueg uswdopasg uelsy = gav

000!l
0sl
000l
0°0¢
0°0¢
0°0¢
el
8
RV
[ 4
0001
0°0¢
0001
€0
8l
0°0¢
08l
9’9
JUSWISIAU|

aav [e1oL
JEEN R

00°0€
00°0€

00001

00°0S

00°5¢

00°0S
scel

SL'Y
(4317

00'ce

00001
09°85

6 v
0€0
LT LT

00°¢
08°L

(

JUSWIISaAU|
3353 |ejoL

00°0€
00°00¢

00°001

00°05¢

00°5¢l

00°0S¢
00001l

00°001
00°09

00°8¢€l

00001
00°€6C

76'¢y
00°0cl
00051

0001l

0001l

0091
(uotjjiw $)

2ouelsissy

aav jo
junowy

Aisnpul-33
Aisnpul-33

Aisnpul-33

PY10-33

1BYI0-33

19Y10-311
1BY10-33

1BY10-311
1PY10-313

19Y10-33

Aisnpul-33
1BY0-33

Aisnpul-33
sbuip|ing-33
19Y10-311

19Y10-31
19Y10-31
1vY10-313
fobared

(O4air) Auedwod
9duUeUl4 JUSWAO[PASQ 24N1dNJISEIJU| PUB [BLIISNPU|

Juequiixy eissuopu

13(01d uodNPay
uolissiwg pue yuswanosdwi| Aouspiy3 Abisu3 19g9H

(DYING) payiwi] uonelodiod |1y 0Jid\ diojebueg

109(0.1d Aemjiey ynos—yroN

€ ayduel| — welbold JUSWISIAU|
uswedueyu3 A1aes pue Auaidiyyg Abisug Aemjiey

HCWEQO_w>wD °2JNnjdnJiseljul ueqin INnysuel] nsues

109(01d 1uswanoidwi
JUSWIUOJIAUT pUE 21n1dNJiselju| ueain Aeljy buellury

129014 Juswabeue S92IN0SIY JS1eAA [BINY [eybuld)

| ¥4d
welboid JusWisaAU| 103095 Ajddng Jsrepn wWeN 1BIA

1030l
uononpay uolssiwg pue Aouspiy3 Abisug buopueys

€ 9UIT — WAISAS |Iey 0413|A\ ION BH

€ aypuel] — 323(01d Juswanoidu)
Juswuouiaug pue Aousipiyg Abisug buopbueno

109014 1oddng 101295 JaMod d|geuleisns

| dYyduel] — welbold JUSWISIAU| 103035 Aem|iey

Hodsuel] uegln d|qeuleIsns npuewyiey
Hodsuel] uegln d|qeuleIsnS npuewyiey
welbold Juswanoidu| 101035 Ja1epA

swey 323(oid

Nv4
ONI

Ddd

anl

INML

Ddd
Jdd

Odd
Odd

JIA

Ddd
EITA

Jud
[4S
anl

diN
d3N

vd
A11uno>

vy8T/eveL 10-916SY
ovLT/LTEL 10-906¥Y
GE8¢ ¢0-¢lovy
8V/¢
/6CEL L0-Cl6EY
8¢0

/1820/0820 L0-Lvvey

$9/¢ v0-zecey
09/¢ 10-G20EY
65.7 L0-720€Y
8E/T 10-910Z%
vSLT 20-957 LY
LLLT L0-7ZS0Y

R 7X4 10-0800%
€111 70-€596€
VELT/EELT L0-GL¥6E
€611 €10-0€€9¢
110Z ul panoiddy

Z120 10-8S0tY
959¢ 10-850t
7697/1697 L0-LEOYY

Jaquiny Jaquiny
juein/ueo] 103loid

panupuod 7y s|qeL



Appendix 3

ADB’s Independent Evaluation
Department Report: Findings
and Recommendations

ADB’s Independent Evaluation Department Report:
Findings and Recommendations

This appendix summarizes the findings of an extensive evaluation published in October
2011 by ADB’s Independent Evaluation Department (IED). The IED Report identified two key
recommendations for ADB to consider as a means to improve the effectiveness of its demand-
side energy efficiency (DSEE) initiatives:

(i)

Encourage commercial financing of energy efficiency (EE) investments in buildings
and industry. The report concluded that bringing together the financial expertise of
commercial banks and the technical expertise of energy service companies (ESCOs)
could facilitate commercial financing of EE investments. Perceived risks surrounding
the financing of such investments, from the perspective of commercial banks, could be
addressed with partial credit guarantees, whereby a portion of the credit risk is shared
with ADB or another credible guarantor. Lines of credit also may be dedicated to the
financing of EE projects. The report recommended a capacity development component,
so that banks could improve their technical understanding and ESCOs could more fully
understand financial requirements.

(i) Advance EE improvements in designated end-user categories. The report suggested

that ADB provide technical support for developing member country (DMC) governments
to create a diversity of EE projects aimed at different sectors. Examples include minimum
energy performance standards and appliance labeling, appliance testing laboratories,
skills development and expansion of institutional capacity for verification and
enforcement, and capacity development for government offices to support verification
and enforcement of building codes.

The report offered the following findings based on ADB experience with DSEE:

(i)

Energy pricing and market imperfections require attention. ADB and DMC
governments can work to overcome barriers to EE investment, including limited public
awareness about existing EE options; commercial bank perception of high risk; weak
credibility of some energy service providers; and deficient capacity to audit, monitor, and
verify energy savings.



ADB’s Independent Evaluation Department Report

(i) Little learning from ADB's supply-side experience can be applied to DSEE. ADB's
extensive supply-side experience is primarily in transmission and distribution, increasingly
with EE improvement aspects, and in district heating. However, these offer limited insight
regarding the nature of DSEE interventions in industry and buildings.

(iii) Better measurement and verification is needed. Efforts to systematically collect
"before” and “after” data on energy consumption are lacking. For several lines of credit
extended to development financial institutions, EE goals or targets were typically not
stated up-front, and there was no evidence of efforts to estimate energy savings. For
some direct investments to industry, when EE objectives were articulated up-front, data
have not been consistent and the reliability of the measurement and verification system
has been questionable.

(iv) Lines of credit for industrial EE should be used for EE projects. In one instance, a line
of credit with an openly articulated objective for EE improvement supported a number
of diesel-fired captive power plants rather than EE measures, because of problems with
EE subproject origination; this type of occurrence should be avoided.

The report also included a number of general findings related to the implementation and
financing of EE projects, based on the experience of other development partners:

(i) Design of EE delivery programs would benefit from a diagnostic review of the local
institutional context. This could pertain to finance sector issues, project development
and technical assessment capabilities, the EE market, government and development
partner roles, and customs and contractual frameworks.

(i) Technical assistance support can bolster the effectiveness of lines of credit and
partial credit guarantees for commercial banks when building EE project pipelines.
The technical assistance can be directed to improving the financial and technical appraisal
skills of staff, and may entail the provision of a spreadsheet to allow staff to ascertain
more easily whether projects meet EE criteria, with training to support staff efforts in
collecting data for the spreadsheet.

(i) Commercial EE lending can be facilitated by partial credit guarantees, by lowering
perceived risk, and by enhancing the credibility of small or new ESCOs. This
arrangement also can offer opportunities for ESCOs and commercial banks to interact.

(iv) EE programs should align their objectives with the specific business interests of
financial intermediaries.

(v) Development partner efforts to facilitate commercial EE financing can strive to
cultivate sustainable schemes that are able to continue in the absence of indefinite
assistance from development partners. For example, partial credit guarantees or lines
of credit may be crafted in ways whereby the participating commercial bank identifies,
appraises, and approves subloans and starts to make sound EE lending business decisions.

(vi) Capacity development for EE measures aimed at designated end-user segments
should be long term and strategic. In many instances, sector-specific EE programs
develop by expanding to target a wider group of stakeholders. This dynamic calls for
more diversified capacity development initiatives.

(vii) Noted design principles should be followed for measures that aim to reach specific
end-user segments. Significant program design aspects in DSEE interventions by
energy providers include aligning stakeholder interests to meet EE program objectives,
establishing data collection and verification systems, and reducing the likelihood that
stakeholders are unable to recover costs.



The report concludes by stating that in the context of Strategy 2020, ADB is expected to shift
toward a balanced portfolio of DSEE and supply-side energy efficiency (SSEE) improvement
interventions, and then ended with two recommendations:

(i) Support for stand-alone DSEE projects should expand in the coming years as a function
of client demand and increasing expertise in the design of such interventions; and

(i) ADB should engage the provision of technical assistance and policy advice so that DMC
governments are able to design an institutional and regulatory context that facilitates EE
investment in end-use sectors.



Appendix 4
Interviewees

with demand-side energy efficiency projects since the completion of the Independent

T he following individuals were interviewed to gather information on ADB's experience
Evaluation Department’s report.

Bob Finlayson, Principal Public—Private Partnership Specialist, Public Management, Financial
Sector, and Trade Division, Southeast Asia Department

Sohail Hasnie, Principal Energy Specialist, Energy Division, Southeast Asia Department
Martin Jensen, Investment Specialist, Private Sector Operations Department

Toru Kubo, Principal Climate Change Specialist (Clean Energy), Climate Change Unit, Regional
and Sustainable Development Department

Matthew Kuzio, Staff Consultant, East Asia Department

Martin Lemoine, Senior Investment Specialist, Private Sector Operations Department

Tika Limbu, Energy Economist, Energy Division, South Asia Department

Pradeep Perera, Principal Energy Specialist, Energy Division, East Asia Department
Pradeep Tharakan, Climate Change Specialist, Energy Division, Southeast Asia Department
Kapil Thukral, Principal Evaluation Specialist, Independent Evaluation Department, ADB
Jun Tian, Advisor, Regional and Sustainable Development Department

Samuel Tumiwa, Deputy Regional Director, North American Representative Office

Shigeru Yamamura, Energy Specialist, Energy Division, East Asia Department

Hongliang Yang, Energy Specialist, Energy Division, East Asia Department
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Same Energy, More Power
Accelerating Energy Efficiency in Asia

Energy efficiency is often defined as delivered energy service per unit of energy supplied into
a system. Supply-side energy efficiency refers to decreasing energy losses in the supply chain,
for improved performance in the production and delivery of electricity and heat. Demand-
side energy efficiency (DSEE) is achieved through consuming less energy for the same level of
service, for improved efficiencies at the point of final energy use. DSEE, in particular, offers
vast potential to meet regional energy needs in Asia, yet supply-side strategies tend to be
prioritized as a focus of investment and planning.

Over the past decade, the Asian Development Bank (ADB) has succeeded in quickly scaling

up its investment in energy efficiency and the development of renewable resources within

its developing member countries through ADB’s Clean Energy Program. This report examines
prospects to accelerate lending and investment for DSEE in Asia, in light of trends that are
driving energy use and policy and regulatory change in developing countries. Such efforts can
help realize the full potential of DSEE as a least-cost, low-carbon resource for energy security,
environmental protection, and sustainable and inclusive growth benefiting all Asians.
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member countries reduce poverty and improve the quality of life of their people. Despite the
region’s many successes, it remains home to two-thirds of the world’s poor: 1.7 billion people
live on less than $2 a day, with 828 million on less than $1.25 a day. ADB is committed to
reducing poverty through inclusive economic growth, environmentally sustainable growth,
and regional integration.

Based in Manila, ADB is owned by 67 members, including 48 from the region. Its main
instruments for helping its developing member countries are policy dialogue, loans, equity
investments, guarantees, grants, and technical assistance.
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