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ForEwOrd
Current projections indicate that 70 percent of the world’s population will live in cities by 2050. Buildings
form the fabric of these rapidly growing urban landscapes. Climate, energy and economic development
objectives can only be met if we increase the energy and resource efficiency of our buildings, thereby
lowering their environmental impact and their operating costs.
Today, buildings are not being built at scale in an energy and resource efficient way. This paper reviews
policy options available to accelerate energy efficiency improvements in the built environment. Many
developing countries are in the process of developing Nationally Appropriate Mitigation Actions (NAMAs),
low-carbon development plans (LEDs), and actions at the city level to improve the efficiency of new
and existing buildings. Taken together, NAMAs, LEDs and city actions all offer new opportunities for
accelerating and scaling up building efficiency in emerging economies.
This report was made possible thanks to the BCSE, CCAP, WGBC, USGBC and the dedication from countless
individuals included in the Acknowledgements section.
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Executive Summary
Energy efficiency in the built environment is vital to achieving climate, energy and development
objectives in emerging economies. There is increased recognition that the cost of reducing
energy consumption is lower than the cost of generating new energy. But the scale and pace
of current actions around the world are insufficient to transform the built environment into an
engine of the low-carbon economy.
Buildings form the fabric of the rapidly growing urban landscape. Energy efficient buildings
bring many benefits to their owners, their occupants, and society as a whole. Owners benefit
from lower operating costs due to reduced energy usage, and occupants from greater comfort
through better insulation and lighting. Benefits to society as a whole include reducing greenhouse
gas emissions, increasing energy security, and improving air quality through lower consumption
of electricity, the majority of which comes from burning fossil fuels.
Making new but also existing buildings more efficient worldwide offers more potential carbon
emission mitigation than any other major abatement strategy. This decade is critical from the
standpoint of urban infrastructure due to record levels of urbanization in developing countries.
China, for example, is expected to add more than twice the amount of current U.S. office space
between 2000 and 2020.1
Increasing the efficiency of the built environment at scale can also help improve the quality of
life of millions of people. The benefits of investing in building efficiency go beyond energy
savings and should be factored into the calculation of cost-effectiveness. Multiple economic,
environmental and social benefits accrue from constructing and retrofitting efficient buildings,
as well as from decisions related to their location. In some developing countries, the stakes are
even higher: Failure to invest in efficient, resilient infrastructure will put at risk thousands if not
millions of people. Decades of development could be put at risk in minutes where buildings are
poorly adapted to withstand extreme weather events.
Achieving synergies between energy efficiency and climate resilience objectives poses a
challenge for policymakers because mitigation and adaptation are treated in isolation within
most countries’ policy planning and in the international climate regime. In the building efficiency
community, climate resilience remains a new area of work, though analogous efforts have
focused on preparedness for earthquakes and floods. With the right design, many buildings can
be made more resilient to the impacts of climate change. The awareness of the benefits of
deploying investment into climate resilience in the built environment is on the rise, especially
at the city level.2
There are opportunities to improve the energy efficiency of buildings at each stage in the
building’s life. At each stage, barriers to energy efficiency must be overcome in order to
achieve the full economic potential of energy efficiency. Today, a number of policy options are
being developed around the world to tackle each of these barriers. These policies will help
bridge the efficiency gap, enabling critical actors in the market to make decisions that favor
energy efficiency. Each country or city must map their own policy pathway to transform the
built environment in a way that is most appropriate for them.
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Figure 1.
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The aim of this paper is to review policy options available for policymakers in developing
countries that can accelerate energy efficiency improvements in the built environment and
track results over time. It reviews recent attempts to transform buildings through policy,
discusses options for governmental action and policy and outlines a pathway to implementation.
The options for government action and policy fall into six categories.

Figure 2.
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• Building efficiency codes and standards are regulatory tools that require a minimum level
of energy efficiency in buildings, appliances, equipment or lighting. If they are well designed,
they can cost-effectively decrease energy costs over the lifetime of that building, appliance,
equipment or light bulb.
• Energy efficiency improvement targets are goals that can be set for a country or city. Setting a
target for an entire geography can motivate greater action, especially if there is an entity
responsible for meeting that target. In addition, governments can set efficiency improvement
targets for publicly-owned buildings to build capacity and stimulate the building efficiency
market.
• Policies and actions that increase awareness, information and market transparency can
enable building owners, tenants and operators to make informed energy management
decisions. Transparent, timely information can help track performance against goals. These
policies and actions include competitions, audits, rating and certification programs like
LEED, disclosure of energy performance, and public awareness campaigns.
• Financial incentives can help energy efficiency projects overcome cost barriers. These
include grants and rebates, tax incentives, government risk mitigation guarantees, revolving
loan funds, tax-lien financing, and policies that enable energy performance contracting.
• Utility programs engage utilities in making their customers more energy efficient. These
types of programs include energy efficiency spending requirements for utilities, on-bill
financing, and advanced metering and pricing to more accurately price electricity.
•H
 uman and technical capacity can be built through policies and actions both inside government
through direct technical assistance and in the market through workforce training programs.
There are three critical phases in developing financially viable energy efficiency programs. In
the readiness phase, the policy pathway is defined and capacity is built that will enable the
market to scale up over time. In the prototyping phase, governments support the development
and financing of initial projects and actions. In the phase when the market goes to scale, or
reaches critical mass, financing mechanisms will be needed that enable the market to scale up.
Tracking the results of building efficiency actions needs to be done at the policy level, individual
building level and consumer level in order to allow all actors to make good energy management
decisions and to accurately evaluate progress toward energy efficiency goals.
A central conclusion from this project is that a large opportunity exists for collaboration
between decision-makers and the building efficiency community in the creation of effective,
measurable energy efficiency policy for the built environment. Never before have so many
governments announced their intentions to design low-carbon development plans. A unique
opportunity emerges for the building efficiency sector if new collaboration with pioneering
countries can be created, thereby helping accelerate experimentation and implementation
around building efficiency and resilience.
• The design of energy efficiency policy for the built environment in emerging economies
including nationally appropriate mitigation actions (NAMAs) and low-carbon development
strategies – provides a concrete entry point for collaboration.
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•P
 erformance tracking offers a key area for combining know-how in the assessment of
energy savings at the building level (M&V) and in the assessment of policy (MRV).
• The benefits accruing from building efficiency go beyond energy savings and emission
reductions, creating opportunities for policy interventions that incentivize integrated
building design.
• Scaling up building efficiency will require new forms of engagement with the investor
community to design scalable, replicable financing mechanisms with a special focus on
emerging economies.

References and Resources
1. Lawrence Berkeley National Laboratories (2007), Energy use in China, Sectoral trends and
future outlook.
2. For an example, see “Resilient Cities: The Global Forum,” organized annually by ICLEI
(http://resilient-cities.iclei.org/bonn2011/about/) or the consortia of practitioners
http://www.resilientcity.org
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The Economic and
Environmental Opportunity
in Energy Efficient Buildings
Buildings form the fabric of the rapidly growing urban landscape. Energy
efficient buildings bring many benefits to their owners, their occupants,
and society as a whole. Owners benefit from lower operating costs due
to reduced energy usage, and occupants from greater comfort through
better insulation and lighting. Benefits to society as a whole include
reducing greenhouse gas emissions, increasing energy security, and
improving air quality through lower consumption of electricity, the
majority of which comes from burning fossil fuels.

Economic Development Goals
and Efficient Buildings
Buildings are closely connected to the economy, the workforce, the
financial system, the environment and the daily lives of their users.
Buildings lie at the heart of many economic and environmental challenges
facing cities and countries today. In emerging economies, new high-quality
buildings will be needed to meet urbanization needs and economic
development goals. In addition, many existing buildings will need to be
upgraded to deliver better performance and help achieve greater
economic development. A tremendous opportunity exists in emerging
economies to implement policies today that will deliver buildings that
align economic development and environmental goals.
•T
 he built environment is a large contributor to the global economy.
The built environment will expand rapidly in the coming decade.
According to a report by Global Construction Perspectives and Oxford
Economics,1 the global construction market will grow from $7.2
trillion today to $12 trillion by 2020. By 2020, emerging markets will
account for 55 percent of global construction, up from 46 percent
today. And, construction will make up 16.5 percent of GDP in emerging
markets by 2020. Making buildings more energy efficient will create
additional economic opportunities and employment in the construction
sector.2 In addition, investing in energy efficient infrastructure today
can deliver significant cost savings over the life of the buildings.

Cost-Effective Emission Reductions:
Energy efficient buildings are a source of
significant and cost-effective mitigation
of greenhouse gas emissions.
Increased Resilience to the Impacts of
Climate Change: Energy efficient
buildings through integrated design
increase building adaptability to severe
weather conditions.
Foster Sustainable Urbanization:
Investing in building efficiency can help
emerging economies build sustainable
communities and avoid “locking in” high
emissions amid rapid urbanization.
Public policies can stimulate markets
for building efficiency: Building
efficiency creates an attractive business
opportunity that public policy can
stimulate through the right mix of
incentives and actions to tackle market
barriers.

• Buildings use over 80 percent of electricity globally. Reduced
energy use in efficient buildings can slow the growth of power plants,
which can liberate funds for other social objectives. Making the best
use of existing supply is also crucial to improving access to energy,
especially in high-growth countries such as Brazil, China and India.3
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In addition, most electricity is generated by burning fossil fuels like coal and natural gas,
resulting in greenhouse gas emissions as building users turn on the lights, run appliances,
and heat and cool the buildings.
• Buildings consume nearly 40 percent of energy globally. They consume over 50 percent
of energy globally if construction materials are considered.4 Most energy is produced by
burning fossil fuels, and so a steep increase in the cost of fossil fuels can have major
consequences for socio-economic growth. Efficient buildings save energy, and therefore
they directly improve the balance of trade of fossil fuel importing countries, helping to
protect those countries from international fluctuations in energy prices.5 Increasing the
amount of local renewable energy in the electric grid is an important complement to energy
efficiency, but renewable energy is not the focus of this paper.
•E
 fficient buildings can help reduce fuel poverty for low-income residents. Combinations
of low-income levels, high energy prices and poor housing quality can force households to
choose between adequate energy services and other essentials.6 Users of energy-efficient
buildings are likely to spend less money heating and cooling them. The savings an energyefficient home provides can be a source of additional spending power for low-income
residents.
•E
 nergy-efficient buildings can also be higher-quality buildings. Efficient buildings that
are adequately ventilated tend to be healthier than conventional buildings. Other benefits
include more stable indoor climates, with less draft from windows, walls, floors, and ceiling
constructions in cold climates, and better shading and ventilation for less heat encroachment
in hot climates. All of these benefits result in an improvement in the quality of life of building
occupants.
•A
 ir pollution produced by the combustion of fossil fuels used to make electricity is also
reduced. The resulting improvements in air quality can reduce the frequency of illnesses
such as asthma and lung cancer, as well as lower the overall mortality rate.7 One study
analyzed the health impacts of increasing residential insulation for new housing in the U.S.
from current practice to practice. According to the International Energy Conservation Code,
over 10 years, NOx emissions decreased by 30,000 tons and SO2 emissions decreased by
40,000 tons.8 Another study by the Harvard School of Public Health found that insulation
retrofits of single-family homes in the U.S. would result in 100,000 fewer tons of NOx and
190,000 fewer tons of SO2 per year for an estimated 240 fewer deaths, 6,500 fewer asthma
attacks, and 110,000 fewer restricted activity days per year.9

Efficient Buildings: A Source of Cost-Effective
Emission Reductions
Buildings make up a large portion of greenhouse gas emissions today, and under a businessas-usual scenario they will contribute even more emissions by 2030. For example, the World
Bank estimates that about 50 percent of the world’s new building construction between 2008
and 2015 will take place in China, making buildings a significant driver behind China’s greenhouse
gas emissions.10
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Figure 1.
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According to a Technology Roadmap completed by the International Energy Agency (IEA), low/
zero-carbon and energy-efficient heating and cooling technologies for buildings have the
potential to reduce CO2 emissions by up to 2 gigatonnes (Gt) and save 710 million tonnes oil
equivalent (Mtoe) of energy by 2050. Other technologies like building shell, lighting and system
control technologies have the potential to increase that CO2 emission savings in the buildings
sector to 5.8 Gt by 2050, lowering emissions by 83 percent below the study’s baseline scenario.12
Most of these technologies are commercially available today. But IEA notes that to achieve a
scenario with these emission reductions, strong policies will be needed from governments
around the world. Policies can create the economic conditions that will enable a transition to
low-carbon buildings.
Efficient buildings can help meet both economic and climate goals. McKinsey’s abatement cost
curve shows that many energy efficiency measures actually have a negative cost of abatement
for CO2e.13 This suggests that over the life of the building, the energy savings outweigh the upfront cost increases of designing and constructing a more energy efficient building.
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Figure 2.

Global GHG Abatement Cost Curve Beyond Business-As-Usual – 2030
Abatement cost
€ per tCO2e
60
50
40
30
20
10
0
-10
-20
-30
-40
-50
-60
-70
-80
-90
-100

Low penetration wind
Cars plug-in hybrid
Residential electronics
Degraded forest restoration
Residential appliances
Nuclear
Pastureland afforestation
Retrofit residential HVAC
Degraded land restoration
Tillage and residue mgmt
2nd generation
Insulation retrofit (residential)
biofuels
Building
efficiency
Cars full hybrid
new build
Waste recycling

5

10

15

20

25

Gas plant CSS retrofit
Coal CSS retrofit
Iron and steel CSS new build
Coal CSS new build
Power plant biomass
co-firing
Reduced intensive
agriculture conversion
High penetration wind
Solar PV
Solar CSP

Organic soil restoration
Geothermal
Grassland management
Reduced pastureland conversion
Reduced slash and burn agriculture conversion
Small hydro
st
1 generation biofuels
Rice management
Efficiency improvements other industry
Electricity from landfill gas
Clinker substitution by fly ash
Cropland nutrient management
Motor systems efficiency
Insulation retrofit (commercial)
Lighting – switch incandescent to LED (residential

30

35

38

Abatement potential
GtCO2e per year

Source: McKinsey & Co. “Pathways to a low-carbon economy. Version 2” (2009) 14

The climate benefits of energy efficient buildings also mean that emerging economies can tap
into climate-related donor funds, such as the Global Environment Fund, the Climate Investment
Fund, the Green Climate Fund and other sources of financing for nationally appropriate
mitigation actions and low-carbon development plans.
Another study by the International Energy Agency (IEA) shows that if implemented globally,
energy efficiency measures could deliver two-thirds of the reductions of the energy-related
CO2 emissions needed to move from business-as-usual to a 450 ppm trajectory by 203015, with
most abatement coming from end-use measures.
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Figure 3.
Gt

End-Use Efficiency: The Largest Abatement Potential to 2030
42

Share of abatement %
2020
2030

Reference Scenario

40

Efficiency

38
36
13.8 Gt

34

3.8 Gt

32
30
28
26

450 Scenario

65

57

End-use

59

52

Power Plants

6

5

Renewables

18

20

Biofuels

1

3

Nuclear

13

10

CCS

3

10

2007 2010 2015 2020 2025 2030

Source: IEA, World Energy Outlook (2009) 16

Buildings play a critical role in a global package of 25 priorities on energy efficiency suggested
by the IEA. Five steps to making buildings more efficient – including codes for new buildings,
energy efficiency in existing buildings and certification schemes – could deliver 4.8 Gt of CO2
reduction.17 Under a business-as-usual’ scenario, CO2 emissions from buildings would increase
over 14 Gt by 2030, compared to 8.6 Gt in 2004.18 Because much of the mitigation can be met
through low-cost options, no other major abatement category can deliver the mitigation
potential that can be achieved in this sector.19

Figure 4.

The Mitigation Potential of the Built Environment to 2030
45,000
Buildings
40,000

Appliances
Lighting

35,000

Transport
30,000

Remaining CO2 emissions
after energy efficiency actions

Industry

20
20
22
20
24
20
26
20
28
203
0

20

20

20

18

20,000
00
20
02
20
04
20
06
20
08
20
10
20
12
20
14
20
16

Mt CO2

25,000

Source: IEA’s 25 Priority Measures to Achieve Energy Efficiency (2011) 20

www.InstituteBE.com 	Institute for Building Efficiency

13

By 2050, current technologies could reduce energy use in buildings by 41 percent and avoid 11.5 Gt of
CO2, or 40 percent of CO2 emissions.21 Much of the potential is found in the developing world.
Recent analysis by McKinsey also confirmed buildings as the sector with the largest energysaving potential and divided the potential – 1,562 terawatt-hours (TWh) in 2020, or 27 percent
of the total – among developing and transitional economies.

Table 1.

Energy Savings Potential of Buildings
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660

Middle East

193

Rest of Eastern Europe

189
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141

Latin America

136
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123

Source: World Economic Forum “Scaling Up Low Carbon Infrastructure Investment in
Developing Countries” (2010) 22

Efficient Buildings:
Increased Resilience to the Impacts of Climate Change
Extreme weather can affect buildings because of increased heat (higher temperatures in the
summer, higher peak temperatures, more heat waves, warmer nights, hotter cities, urban heat
islands), changes in exposure to cold (much lower temperatures in the winter, some areas with
increased winter precipitation – often as ice, and unsafe conditions in poorly insulated households)
and/or changes in access and availability of water (potential extreme storms, floods and
landslides, increased humidity, droughts, and freshwater scarcity).
Resilience to climate change impacts will need to be integrated into the design, construction
and management of buildings – especially in developing countries where inadequate buildings
may put at risk the lives of millions of people. Integrated designs that plan for energy efficiency
and climate resilience improve building performance in multiple ways.23 Integrated design
choices can help communities select physical locations of buildings that can increase their
resilience – for example, by choosing higher locations instead of floodplains. Also, efficient
buildings that save water can reduce demand and help improve water management in cities.24
Some of the initial actions that can be incorporated in integrated, climate-friendly design are
suggested in Box 1.
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Box 1.

Examples of Integrated Climate-Friendly Design in Buildings

• Enhanced structures that can manage future winds, subsidence and heave.
• Heating, ventilation, and air conditioning systems that can be adjusted for new
climates – such as areas with increased heat waves.
• Passive cooling to avoid discarding heat that can worsen heat islands.
•D
 rainage systems, permeable paving and entrance thresholds that can handle
more intense rainfall.
•E
 xteriors of buildings designed to reduce heat gain in the summer to better
handle heat waves; insulation that allows poor households to stay warm during
extremely cold winters; exteriors that provide the level of precipitation resistance
needed for a new climate.
• Water usage efficiency to help tackle freshwater scarcity.
Source: ICLEI Resilient Cities Conference (2011)

While a significant opportunity exists to increase resilience, actions are just beginning. For now,
these efforts consist of pilot projects supported by international cooperation. The challenge going
forward is to identify scalable, financially viable solutions that can be adjusted and replicated.

Efficient Buildings: Key to Sustainable Urbanization
Urbanization is driving growth in construction. The energy consumption of buildings is expected
to rise with urbanization. In 2008, for the first time in history, more than half of the world’s population
– 3.3 billion people – lived in urban areas. That number is expected to increase to 5 billion by
2030. Such scale of urban growth in developing countries is unprecedented (See Figure 5).

Figure 5.
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Urbanization is happening at the fastest rates in emerging economies. For example, over half of the
world’s current population lives in Asia, and 28 percent of those people will move from rural to urban
areas by 2050.

Figure 6.

Percent Population Growth in Urban Areas, 2000-2050

Source: NASA image. United Nations, World Population Prospects: The 2008 Revision (medium scenario)
(2009) 26

Investments in efficient buildings can play a key role shaping the urban energy future. A new
generation of prototypes for building efficiency will need to respond multiple building sizes
and climatic conditions. The massive changes that urbanization, growth and economic
development are bringing to urban environments mean that countries and cities are at a
crossroads. They can choose to lock in energy-inefficient buildings and their accompanying
greenhouse gas emissions, or they can choose to pursue a low-carbon future. There is a
need today to design policies and markets that enable a basic systemic change in which
cost-effective, low-carbon opportunities like energy efficiency are captured.

Policies Can Further Boost Markets
for Building Efficiency
Building efficiency is a highly successful business proposition for many energy service companies
and others around the world. Policies can enhance these markets by breaking down and
bridging key barriers. One highly successful business model today illustrating how this market
works in practice is energy performance contracting. In energy performance contracting, an energy
service company plans and executes a retrofit of a building to make that building more energy
efficient. The energy service company then guarantees the energy savings for the customer
through an energy performance contract. Figure 7 illustrates how this tool works in practice.
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Figure 7.
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A sample building energy efficiency improvement project, using an energy performance contract is
highlighted in the next box.

Box 2.

International School of Bangkok

An energy efficiency retrofit project cost-effectively increased the energy efficiency
and lowered the carbon emissions of the International School of Bangkok.
Energy and Sustainability Solutions:
• Air Conditioning Upgrade – removed existing units and installed new energy
efficient air conditioning units (split and packaged) for the entire campus.
• Lighting Retrofits – installed lighting retrofits in the library. Retrofits include
replacing existing metal halide fixtures with new T5 fluorescent fixtures.
• LEED Consulting – conducted a Gap Analysis assessment of the current
building’s profile to identify the necessary steps needed to meet the LEED
certification requirements. Developed a roadmap to help the school achieve
this goal through future phases of work.
Results:
• US$122,111 savings per year
• 700 tons of CO2 savings
• 8.5 years financial payback
• Performance Guarantee – guaranteed outcome for the project’s performance
through an annual measurement and verification program.
The project was financed using the Thai Energy Efficiency Revolving Fund, which
provides capital at no cost to Thai banks, which then provides low-interest loans to
energy efficiency projects.
Source: Johnson Controls, International School of Bangkok Case Study, (2011) 28
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Transform Buildings:
A Policy Pathway Over
the Efficiency Gap
The Building’s Lifecycle
Buildings begin their lives in the architect’s imagination and design,
and end with demolition decades or centuries later. Making buildings
energy efficient requires an up-front investment that can then be
repaid many times over through energy cost savings. In order to
recover that up-front investment in energy efficient buildings, every
actor, at every stage in the building’s life, must select appropriate
sets of energy efficient actions and technologies.
Policies can help align the interests of all actors around implementing
cost-effective energy efficiency options at each stage of a building’s
lifecycle. The following figure illustrates the lifecycle of a building.

Building energy efficiency faces many
barriers in implementation; various
policy options exist to tackle these
barriers and enable markets to
overcome the energy efficiency gap.
Policies range from incentives to
regulation, and vary in the ease of
design and implementation.

Figure 1.

Lifecycle of a Building

Countries or cities must map out their
own policy pathways to transform the
built environment in a way that is most
appropriate for them.

Tenant
Build-Out

Design

Opportunities to increase
the energy efficiency of buildings exist at
each stage of a building’s life.

Construction

Operation and
Maintenance

Sale/Lease

Mexico and Singapore have each
pioneered sets of policies that are
beginning to transform their built
environment to greater energy
efficiency.

Retrofit

Source: Institute for Building Efficiency (2011)
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The following examples illustrate how these options work throughout the lifecycle of a building:
• The design and construction process includes the orientation, the number of floors, and
the types of insulation and windows. These factors help determine and may lock in the energy
efficiency levels of the building.
•W
 hen the building is sold, the developer, realtor, appraiser, owner and lender must be able
to accurately value the future operating cost, including energy costs. If future operating
costs are accurately estimated, then they can be included in the valuation of the property, as
well as in the bank’s evaluation of the owner’s future ability to repay the loan.
•B
 uilding out new tenant space inside an existing home or building creates an opportunity
to invest in high-performance, energy efficient options. For instance, the components a
tenant might undertake include energy efficient lighting, plug load management, and
occupancy-controlled HVAC systems with efficient zone control.
• The tenant and owner will make operation and maintenance decisions on an ongoing basis.
Many of these decisions affect energy usage and provide an opportunity to improve energy
efficiency.
•E
 xisting buildings that were not built with energy efficiency in mind may need an energy
efficiency retrofit to upgrade the original design and construction and make the whole
system more energy efficient.
• Finally, a building may go through a major renovation, which starts the cycle over again
with design and construction.
Policies that aim to support building efficiency should align the interests of all actors around
implementing cost-effective energy efficiency options at each stage of a building’s life.

Introduction to Barriers and Policy Options
Summary of Barriers: The Efficiency Gap
Multiple barriers to energy efficiency exist, creating the ‘efficiency gap.’ These barriers prevent
actors from making cost-effective investments in energy efficiency. At each stage in a building’s
lifecycle, barriers are well documented in the literature on energy efficiency. They range from
split incentives that prevent investors from valuing energy efficiency to awareness issues that
accrue from lack of information about building performance.
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Table 1 clusters the main barriers into five major categories.

Table 1.

Barriers to Energy Efficiency

Market

• Price distortions prevent consumers and investors from valuing energy efficiency.
• Split incentives – transactions where economic benefits of energy savings do not accrue to those
who invest in energy efficiency, as when building owners pay for investments in energy efficiency,
but occupants pay the energy bills.
• High transaction costs.
•E
 xternalities associated with fossil fuel consumption are not priced; imperfect competition.
•D
 ispersed and diffuse market structure with multiple locations and small end users.
• Multiple industries – construction, efficiency, energy industries – are involved in building efficiency,
posing a multi-sectoral challenge.
•E
 nergy tariffs discourage energy-efficient investments.

• Organizations rely on constrained internal capital and operational budgets.

Financial

• High up-front costs and dispersed operational benefits discourage investors.
• Perception that energy efficiency investments are complicated and risky.
• Financial institutions lack awareness of financial benefits. Perception remains that financial benefits
from energy efficiency are non-existent or exaggerated.
• For building owners, a lack of external finance.

Awareness

Techinical

• For financial institutions, small transaction sizes may require bundling of buildings or improvement
measures to make them suitable for financing.
• Lack of affordable energy efficiency technologies (or know-how) suitable to local condition.
• Insufficient capacity to identify, develop, implement, and maintain energy efficiency investments.
• Lack of firms that can aggregate multiple projects; lack of implementation firms that can deliver
cost-optimal energy efficiency project.
• Lack of sufficient information and understanding on the part of consumers/tenants/building owners
to make rational consumption and investment decisions.
• Lack of information about the performance of buildings.
• Energy information may not be provided or analyzed by end users, energy providers, or other
implementing agencies.
• Benchmarks for performance may not exist.
• Perception that energy efficiency measures make buildings more expensive.

Institution

• Governments, especially in developing countries, have limited technical capacity to design and
implement energy efficiency policies, programs, building codes and standards.
• Inter-agency coordination to ensure policy coherence (at different levels of government, between
various energy policy goals, or across scattered energy efficiency initiatives) is limited.
• Regulators pay limited attention to demand-side measures. Traditionally, policy packages rely on
supply-side interventions.
•E
 nergy providers are compensated by selling energy, instead of by delivering energy efficiency.
• Government and the private sector rarely work through partnerships that tackle energy efficiency in
a collaborative manner.
Sources: IEA Energy Efficiency Governance (2010)
EEI Survey,Institute for Building Efficiency (2011)
Christiana Figueres, Executive Secretary, United Nations Framework Convention on Climate
Change (2011) 1
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Barriers vary in importance between countries. For example, awareness and technical barriers
play a bigger role in less-developed energy efficiency markets, whereas market and finance
barriers are likely to be the biggest challenges in markets that have more experience pursuing
energy efficiency opportunities.2
The institutional barriers listed in Table 1 are very important for policymakers to take into
account when planning building efficiency policies. This paper focuses the most attention on
how to overcome the first four categories of barriers; the solutions to institutional barriers may
best be addressed by experts in designing direct technical assistance programs. In addition,
this paper does not delve into energy efficiency governance issues, which are well defined in
a recent International Energy Agency report.3 It is important that governments select policies
and actions for which government capacity exists to design, implement and enforce that policy
or action.

Summary of Policy Options
A policy package can be designed targeting key barriers to energy efficiency in any given
market, bridging the efficiency gap created by these barriers and opening the opportunity for
greater investment in energy efficiency. Many cities, regions, and countries have designed
policies that improve the energy efficiency of their built environments. Today these policies are
at different stages of implementation, but there are many lessons to be learned from policies
being tried around the world today. The policy options available to governments to improve
the energy efficiency of the built environment can be grouped into six categories. A few more
details are given on each of these categories in Table 2, and each category will be covered in
detail in its own section. Each country needs to choose the policy mix that transforms the built
environment in a way that fits the local circumstances.

Figure 2.

Building Efficiency Policy Categories

Awareness

Incentives

Targets

Codes

Utilities

Building
Efficiency

Capacity
Building

Source: Institute for Building Efficiency (2011)
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Table 2.

Policy Options for the Built Environment

Codes

Targets

• building energy codes
• appliance and equipment standards
• building efficiency improvement targets
• government procurement targets
• data collection and baseline development
• competition and awards programs

Awareness

• audits – voluntary and mandatory
• ratings and certification programs
• disclosure of energy performance certificates
• public awareness campaigns
• grants and rebates
• risk mitigation guarantees

Incentives

• revolving loan funds
• energy performance contracting enablers
• tax incentives
• tax-lien financing
• utility public benefits fund
• on-bill financing

Utilities

• revenue decoupling
• advanced metering infrastructure
• dynamic pricing of electricity
• demand response

Capacity Building

• direct technical assistance
• workforce training

Source: Institute for Building Efficiency (2011)
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Tackling the Efficiency Gap
Policies can enable the market to overcome the barriers to energy efficiency at each stage in
a building’s lifecycle. An effective policy package will build on an analysis of the barriers in a
market and may be targeted at specific decision points in a building’s lifecycle. The following
figure shows how policies can help the market overcome barriers to energy efficiency.

Figure 3.

Crossing the Bridge to more Energy Efficient Buildings

Source: Institute for Building Efficiency (2011)

Different policies are needed depending on whether the focus is on increasing the efficiency
of new buildings or retrofitting the existing building stock. Additional policies are needed to
help the market fully capture the value of energy efficiency in the sale, lease and operation of
efficient buildings. The following sections discuss the policy combinations that can help the
market overcome each of the barriers at each stage in a building’s life.
Given the unprecedented scale and pace of urbanization in emerging economies, it may become
imperative for the policy packages in these countries to pay explicit attention to the attributes
and needs of the new generation of building stock. In industrialized nations, such as European
countries, a central policy question is how to improve the efficiency of the aging building stock
and infrastructure. In both cases, it may be important to plan policies that help the market
overcome barriers to the sale, lease and operation of efficient buildings.
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Overcoming Barriers to Efficient Design and Construction
When architects, engineers, developers and others begin to plan a new building, there are
various barriers that prevent them from undertaking energy efficient design and construction.
A fundamental barrier is that critical actors may not be aware of the opportunity, or they may
not have the technical capability to evaluate the cost effectiveness of energy efficiency
investments. These barriers can be overcome with policies that build greater awareness and
technical capacity in the market. Policies that build awareness and technical capacity
include:
• Competition and awards programs that give companies public recognition for beginning to
track and improve upon the energy performance of their buildings.
• Energy audits or other voluntary programs and requirements that inform building owners
and users about ways to improve their energy performance.
• Rating and certification programs (like LEED and ENERGY STAR in the U.S.) that help building
owners and users understand how their building compares to others in the market.
•P
 rograms that require the mandatory disclosure of building performance give even greater
information and transparency to the market.
• Utility programs, public awareness campaigns, and smart meters to help customers
understand and better manage their energy.
•W
 orkforce training programs to build the technical capabilities in the market needed to
successfully evaluate and implement building efficiency projects.
There are also market and financial barriers to making new buildings and major renovations
more energy efficient. For example, developers and architects don’t pay the energy bill in the
buildings they build – the occupant typically pays the monthly energy bill. This is referred to as
a split incentive. “First cost” is another common barrier: Any energy efficiency component that
costs more than standard components will require an additional investment from the developer.
Before making such investments, developers want to know that they will see a proportionate
increase in the sale price in order to recoup that investment.
• The perception of investment risk can be overcome with building energy codes and
appliance/equipment standards that establish certain energy performance standards for the
market. Building energy codes should be tailored to climate zones and not draw too heavily
on building regulations and practices from other climate zones. For example, in tropical
zones, there is a greater need to address humidity and ventilation, and less need for thermal
insulation.
• A more informed, transparent market can also help all actors accurately evaluate the value
of an investment in energy efficiency. Rating and certification programs such as LEED and
ENERGY STAR help provide the transparency to the market to enable developers to recoup
their investment in additional energy efficiency. Mandatory disclosure of energy ratings is
even more effective because then buyers know the energy ratings of all buildings they are
considering, and they can factor future energy costs into their purchase decisions.

www.InstituteBE.com 	Institute for Building Efficiency

27

Overcoming Barriers to the Sale, Leasing and Operation of Efficient Buildings
When a building is sold or rented, there are various barriers that prevent owners and tenants
from fully valuing energy-efficient components. In addition, many decisions are made in the
operation and maintenance of a building that determine its energy efficiency.
When a building is being sold, the owners, tenants, financers and real estate agents generally
do not have access to information on its energy performance. They, therefore, cannot assign a
value to an efficient property as opposed to properties that may have higher operating costs or
poor performance. Similar to the barriers to the design and construction of an energy-efficient
building, at the time the building is sold or rented, the owner, tenants, financers and real estate
agents may not be aware of the future cost savings they will receive by purchasing an energy
efficient building, or they may not have the technical capability to evaluate those cost savings.
The policy options to tackle these barriers are similar to those listed in the previous Design and
Construction section, such as programs that require mandatory disclosure of building
performance.
Additional policy options that can help overcome barriers to the sale and lease of efficient
buildings are financial incentives that utilities or local governments can put in place to enable an
investment in energy efficiency to be repaid on the utility bill or property tax bill – thereby
overcoming the split incentives between the owner and tenant. See the section on Incentives
and Utilities for more details on these policy options.
Also, when a building is being operated and maintained, there are many market barriers to
energy efficient operation and maintenance. Utility policies that remove price distortions in the
energy market, such as revenue decoupling, advanced metering, and time-based pricing, can
enable more energy-efficient behavior on the part of end users.

Overcoming Barriers to Efficient Building Retrofits
When a building is older and could be renovated to improve its energy efficiency, there are
various barriers that often prevent energy efficiency from being a priority.
Critical actors in an energy efficiency retrofit may not be aware of the opportunity, or they may
not have the technical capability to evaluate the cost-effectiveness of an energy efficiency
investment. The policy options to tackle these barriers are similar to those listed in the previous
Design and Construction section.
There are market and financial barriers to energy efficiency retrofits. Many of the policies
described in the last two sections to target these barriers also help enable more energy efficiency
retrofits. In addition, a number of policies have been specifically designed to help enable the
market for energy efficiency retrofits.
• Government procurement of energy efficiency retrofits in public buildings can stimulate
market development.
• Revolving loan funds, government risk mitigation guarantees, tax-lien financing such as the
Property Assessed Clean Energy (PACE) program (which repays an investment in energy
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efficiency through an environmental upgrade charge on the property taxes) and utility onbill financing programs are mechanisms often designed specifically to support the
development of building efficiency retrofit projects.
•P
 olicies that enable energy performance contracting (EPC) can enable energy service
companies (ESCOs) to pursue more energy efficiency retrofits in the market. EPC-enabling
policies include those that promote standardized, streamlined, and transparent project
development and vendor selection processes, create umbrella contracts and ESCO preselection, provide project facilitators or consultants, and standardize measurement and
verification procedures.

Mapping Policy Options: Tools for Policymakers
Mapping Policies Against Barriers
The barriers and policies presented in this section are a great starting point for policymakers
looking to understand how to design a policy pathway to a more energy-efficient built
environment, but the details of each barrier and policy vary by geography and by the sector of
the market being targeted. For example, large office buildings in Thailand require a different set
of detailed policy solutions than low-income housing might need in Colombia. But the barriers
and policy solutions for each mostly fall in the general categories presented here. The following
table shows the policies that can help the market overcome each barrier to energy-efficient
buildings. Each country or city could fill in this map for itself for each sector of the market as a
tool to help think through possible policy options.

Table 1.

Policies Enable the Market to Overcome Specific Barriers to Energy Efficiency

Source: Institute for Building Efficiency (2011)
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Mapping Trade-offs in Policy Sequencing
The following figure maps each policy on a scale of incentive vs. regulation. It also maps the
ease with which policies and actions may be designed, developed and enforced.
• Incentives can improve market transparency and motivate voluntary action. They complement
regulations that can mandate efficiency gains (horizontal axis).
•P
 olicies can vary dramatically in the ease or complexity with which they can be developed,
implemented and enforced (vertical axis).
• Each country, region or city that wants to develop a policy pathway for an energy efficient
built environment should map out policy options. The locations of the policies on the map will
depend entirely on local circumstances.
• Each locality must then determine its own best starting point on the map.
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Source: Institute for Building Efficiency (2011)

The mapping exercise is a tool to help policymakers think through possible policy options. What is not on
this map is an evaluation of the scale of impact each policy will have on transforming the built environment
to be more energy efficient. Impact is hard to generalize across geographies. While we have not tried to
treat it here, it is an essential consideration as policymakers plan their own policy pathways.
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Targets

Examples of Policies Coming Together to Transform the
Built Environment
Mexico
Mexico has pioneered a suite of policies and measures to transform its low-income residential
housing market. Financial instruments are at the core of the strategy, providing an additional
credit line for mortgages on properties that incorporate sustainable and energy efficient technologies,
and subsidizing housing developers who achieve minimum energy efficiency criteria. Also,
Mexico has developed model building codes and has begun to build government capacity to
enforce the new laws as well as improve the technical capacity of actors in the market.

Figure 5.

Mexico’s Approach
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Source: Institute for Building Efficiency (2011)
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Singapore
Singapore has been a pioneer in the design of a balanced approach to transforming the market
for building efficiency and environmental sustainability, combining incentives and regulation
(carrots and sticks) and engaging key stakeholders in the lifecycles of buildings.

Figure 6.

Singapore’s Approach
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Source: Institute for Building Efficiency (2011)

More details are provided on both Mexico’s and Singapore’s approaches in case studies on the
Institute for Building Efficiency website: www.InstituteBE.com
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Climate Actions:
NAMAs for the Built
Environment
The Design of NAMAs in the United
Nations Framework Convention
on Climate Change
At the 2007 Framework Convention on Climate Change Negotiations,
nations set the stage for two types of climate actions and structures
for support, depending on the development level of each country.
The Bali Action Plan created a process for developing countries
to submit and undertake nationally appropriate mitigation
actions (NAMAs) in exchange for financial and technical support
from developed countries (including support for policy and
project design and implementation).
Three years later, in 2010, countries agreed on a package that
further elaborated elements contained in the Bali Action Plan
(2007) and the Copenhagen Agreement (2009).1 The Cancun
Agreement formalized that developed countries would undertake
quantified economy-wide emissions targets,2 while developing
countries would undertake NAMAs. NAMAs is an umbrella term
that can include any voluntary efforts by developing countries to
deviate from business–as-usual emissions growth by 2020 “in
the context of sustainable development supported and enabled
by technology” from developed nations.3
For the first time, large emerging economies acknowledged their
mitigation actions under the U.N. Convention on Climate Change.4
NAMAs are a new concept for policymakers in emerging
economies as well as donor countries. A compilation of initial
NAMAs submissions was officially published in March of 2011.5
Many countries did not submit energy efficient building-related
NAMAs in this first round of submissions, but are continuing to
develop NAMAs approaches. Interestingly, many of the NAMAs
were more directed at changing the energy supply mix – looking
at cleaner ways of generating electricity – but few looked at ways
to reduce energy demand over time. Box 1 offers an analysis of
the initial submissions. Only 10 submissions mention buildings
explicitly.6 An example of a NAMAs submission from Mongolia is
shown in Box 2.

Developing countries are designing and
implementing nationally appropriate
mitigation actions (NAMAs) as part as
their voluntary efforts to meet countrydriven climate objectives.
Emerging examples in developing
countries, particularly middle-income
economies, offer an opportunity to
accelerate the use of NAMAs for the
built environment for carbon mitigation.
As of March 2011, there were only 10
NAMAs that mentioned buildings, and 22
that mentioned energy efficiency,
indicating that more can be done to plan
for an energy efficient built environment.
Cities may be key sources of innovation
and action – many have been
independently pioneering approaches to
improve the efficiency and resilience of
new and existing buildings.
NAMAs, Low-emission Development
Strategies (LEDS), and city actions offer
new opportunities for accelerating and
scaling up building efficiency in
developing countries due to their
emphasis on long-term policy planning.
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Box 1.

NAMAs for the Built Environment

As of March 2011, nearly 50 developing countries had formally acknowledged their
NAMAs under the UNFCCC.
• 22 submissions included energy efficiency NAMAs
• 10 submissions mentioned buildings explicitly
Source: Institute for Building Efficiency (2011)

Box 2.

Mongolian NAMAs

The Mongolian NAMAs may illustrate their planned actions:
•e
 nergy efficiency improvements in buildings (improved district
heating systems)
• installation of heat and hot water meters in apartments
• insulation improvements to existing buildings and new energy efficiency
standards for new buildings
• improve lighting efficiency in buildings
Source: UNFCC website 7

Developing countries have agreed to measure, report and verify (MRV) mitigation actions
(NAMAs) that require international support.8 Actions that are domestically supported will be
monitored, verified and reported at the national level and recorded in a separate section of the
registry. The Cancun decisions also provide an international registry that will provide information
on the NAMAs for which international support is sought in the form of technology, finance or
capacity-building, with the goal of matching actions with potential supporters (see Box 3). A
process of international consultation and analysis (ICA) of biennial reports by developing
countries will be designed in 2011, along with the guidelines for matching NAMAs and support
as well as for MRV.9
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Box 3.

Mechanisms for Support: Finance, Technology and Capacity Building

International support for NAMAs will come in the form of funding, technological
cooperation and capacity building. The Cancun Agreement formalized the pledges
made by developed countries in Copenhagen to:
•p
 rovide $30 billion between 2010-2012
• jointly mobilize $100 billion a year by 2020 to support climate action needs in
developing countries
A significant portion of these funds is expected to flow through the Green Climate Fund
that is in the process of design and operationalization.

In Cancun, governments also decided to establish a Technology Mechanism to be
operational by 2012.
• A Technology Executive Committee will need to strengthen the
development and deployment of new technologies and help increase
investment in technology.
• A Climate Technology Centre and Network will facilitate technology networks,
organizations and initiatives, providing direct assistance to developing
countries and stakeholder collaboration.
The structure of the arrangements for capacity building and for monitoring the
effectiveness of capacity building is to be developed in 2011.
Source: UNFCC website 10

Adaptation and Resilience
Traditionally, international climate negotiations have focused on the reduction of greenhouse
gases. Today, growing concerns about climate vulnerability have increased the impetus of the
adaptation agenda. In December 2010, the Cancun Adaptation Framework was established to
support planning and implementation of adaptation measures in developing countries through
increased financial and technical support. A work program on how to tackle loss and damage
from climate change impacts in developing countries was created in Cancun to identify ways of
managing and reducing climate change risk in developing nations – for example, the design of
a climate risk insurance facility. The program also includes ways of addressing rehabilitation
from the impacts of such climate-change-related events as sea-level rise.
An increased number of countries, such as Bangladesh and Maldives, are in the process of
designing integrated policies that increase their capacity to adapt to climate change and build
resilience. These efforts may offer a landing point for further actions on the built environment
as national and local governments seek to put in place “fit-for-purpose” infrastructure.11
Cities have historically adapted to changes – adaptation is part of their business-as-usual
practice – and are uniquely placed to tackle the imperative for building efficiency and resilience,
perhaps even faster than national governments. Some of the actions cities are to undertake
include the mainstreaming of climate and disaster risk reduction as factors in urban planning,
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project design and decision-making.12 Municipalities are often at the forefront of
innovation on adaptation measures, encouraging cooperation with other cities and
sharing best practices. City planners and other decision-makers seek to attract
investment at scale to build infrastructure that can resist potential climate-related
effects, such as flooding, sea-level rise, and shifts in precipitation.13 The search for new
mechanisms to finance the “Resilient City” illustrates the stronger emphasis among
local governments to develop solutions for the urban environment.14

Pathways to low-carbon development
The concept of low-emissions development first emerged in 2008 in the U.N. international
climate negotiations15 and has gained traction in the international community ever since.
Members of the international community are increasingly seeking to build connections
between sustainable development goals and the mechanisms that can be supported
through the United Nations Framework Convention on Climate Change (UNFCCC).
Low-emission development plans are also known as “low-carbon growth plans” and
“low-carbon, climate-resilient strategies”. The goal is to develop a national roadmap
based on country priorities to guide the shift toward a low-emissions trajectory and a
climate-resilient economy, following a clear timeframe and long-term implementation
plan.16
Fostering growth and development while reducing greenhouse gas emissions and
climate vulnerability calls for a long-term policy pathway. Models based on ad hoc
implementation on a project-by-project basis will be insufficient to catalyze a shift
toward a low-carbon economy at the scale and pace needed.17 To encourage systemic
change, a number of pioneering countries have taken the first steps in the design of
longer-term pathways that promote low-emissions development (See Box 4 for
examples).
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Box 4.

Pathways to Low-Carbon Growth and Development: Illustrative Efforts

Preliminary lessons from the first generation of LEDS point to the importance of
data-driven analysis; the specification of concrete goals, targets and timelines;
and explicit treatment of institutional capacity and financing plans.
Some pioneering examples include:
•S
 outh Africa. The government put together a national multi-stakeholder
process that pioneered the consensus-based identification of long-term
mitigation planning scenarios to 2050. The process led to strategic options
for South Africa, including a set of measures that aim to close the gap
between “growth without constraints” and “growth required by science”
national trajectories (about 1,300 Mt of CO2). The process was launched in
2006, the scenarios were publicized in 2008, and the process continues today.
Since 2009, the National Planning Commission of South Africa, in charge of
strategic planning for the country, operates through a group of external
experts, not ministers.
• South Korea. The government put together a long-term green economy plan
that includes a recovery package of over $30 billion, as well as an allocation
of 2 percent of GDP to reinforce R&D of 10 key green technologies. Much of
the emphasis is on creating a favorable investment environment for green
industries. Several incentives for green investment by the private sector are
available, such as a package of green loans (US$6.3 billion for 2010-12) and
guaranteed support for green industries (US$4.8 billion 2010-12). Government
action plans are available for 27 core green technologies, as well as tax
benefits, such as acquisition/registration tax exemption for environmentally
friendly housing and customs duty reduction on renewable energy materials.
• United Kingdom. In 2008, the U.K. was the first country to impose a
mandatory reduction of 34 percent in greenhouse gas emissions by 2020
and at least 80 percent reduction by 2050. The U.K. Low Carbon Transition
Plan is the national strategy for energy and climate. To meet the 2050 goal,
carbon budgets have been introduced, and the first four extend to 2027.
An independent commission monitors progress and reports yearly.
Sources: Korea’s Green Economy Plan (2011), E3G (2010) Toward Low Carbon Resilient Economies,
Project Catalyst (2009) Low Carbon Growth Plans: Advancing Practice; Government of South Africa
(2008) Long Term Mitigation Scenarios: Strategic Options for South Africa; U.K. Government (20
The UK Low Carbon Transition Plan)
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The opportunities for building efficiency accrue from the stronger emphasis on long-term
planning among climate, energy and development policymakers in developing countries. New
emphasis is placed on the need to create synergies across sectors and institutions. For example,
in South Africa, the long-term planning mitigation scenarios looked outward until 2050. The design
of long-term scenarios and action plans offers an opportunity for collaboration between national
and local governments and experts from the building efficiency and resilience communities.
Another opportunity emerges from the increased number of international and regional cooperation
projects that seek to provide technical assistance and funds for the design of LEDS in developing
countries. Funds for policy development are available from developed countries as they try to
fulfill their commitment under the UNFCCC to deliver $30 billion between 2010-2012 – the
“fast-start” finance period.18 The expertise in the building efficiency community can help nations
and cities designing NAMAs for the built environment and seeking to mainstream them into
their LEDS.
The debate on “green growth” and “green economy” complements and expands the scope of
LEDS by including additional dimensions, such poverty reduction, water and biodiversity
protection, and payment for ecosystem services. Green growth has been defined as growth that
ensures “that natural assets continue to provide the resources and environmental services on
which our well-being relies.”19
The concept of a green economy gained traction in 2008 as policymakers looked for new
engines of growth and job creation in response to the global recession. Korea, a leading
advocate, will have spent $38.5 billion between 2009 and 2012 in green recovery measures and
has secured an allocation of two percent of GDP for 2009-2013 to create a green budget.20
The green economy will also be a central theme of next year’s Rio+20 summit – a U.N. gathering
of the international community that will mark the 20th anniversary of the sustainable development
conference in Rio de Janeiro. A strong focus will be on the links between the green economy
and efforts to eradicate poverty.21
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legislation, recognizing that the final target will be reported to the Secretariat in light of enacted
legislation. The pathway set forth in pending legislation would entail a 30 percent reduction in
2025 and a 42 percent reduction in 2030, in line with the goal to reduce emissions 83 percent by
2050.
3. For example of policy work around NAMAs see http://www.ccap.org (Mitigation section).
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Building Efficiency Codes
and Standards
Building Energy Efficiency Codes
Building energy efficiency codes are regulatory tools that establish
minimum levels of energy efficiency for different building types, and
may comprehensively cover the design and construction of all energy
systems. Energy codes play a fundamental role in energy efficiency
objectives, particularly for new construction, making them a priority
policy pathway for developing and middle-income economies.1 Codes
include specifications regarding wall and ceiling insulation, window
and door specifications, roofs and foundations, heating, ventilation,
air-conditioning, equipment efficiency, water heating, lighting
fixtures, and controls). These codes also include natural ventilation,
shading, and renewable energy.

Codes and standards are regulatory tools
that require a minimum level of energy
efficiency in buildings, appliances or
equipment. If they are well designed,
they can cost-effectively decrease

Codes can apply to new buildings as well as major renovations of
existing buildings, depending on the policy design. They are
particularly critical for new construction, as it is more costly to
undertake deep energy retrofits later in the building’s lifecycle.
Without codes for new buildings, countries may literally be “locking
in” inefficiencies for decades to come, with unseen energy and
economic consequences.

energy costs over the lifetime of that

There is no single energy code or set of requirements suitable for all
economies and climates. Countries developing new building codes
may seek advice from development agencies and tailor existing best
practices to local climatic conditions as well as local, cost-effective,
available technology. Boxes 1-4 give case studies showing how
Indonesia, Singapore, China and India are implementing building
codes to achieve greater energy efficiency in their built
environments.

built environment for years to come.

building, appliance or equipment.

In the absence of minimum energy
efficiency codes and standards, rapidly
urbanizing emerging economies risk
“locking in” an inefficient, high-emission

Building energy codes ensure that all
new buildings and major renovations are
optimally energy efficient.

Appliance and equipment efficiency
standards require all appliances and
equipment to be more energy efficient.

Though not the focus of this paper,
governance issues of good policy design
and enforcement are particularly
challenging and important for strong
regulatory policies such as codes and
standards.
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Box 1.

Indonesia

Indonesia’s new building codes were developed by analyzing cost-effective ways to
get an average 30-percent energy savings in new buildings.
Sensitivity analysis of energy efficiency options for Jakarta shows that energy savings of more than
30-40% can be achieved from simple measures.
High Impact Measures

Office

Retail

Hotel

Hospital

Apt.

School

Photoelectric controls
(inclusion of controls to maximize
daylighting)

18%

11%

NA

17%

NA

10%

Solar shading
(addition of horizontal and vertical
devices)

17%

11%

18%

18%

8%

2%

Glass performance
(higher solar and thermal properties)

15%

6%

16%

14%

11%

5%

11.4%

8%

6%

7%

9%

12%

Variable-speed drives
(inclusion of variable drives on
pumps)

9%

3%

3%

5%

0.0%

0.0%

Percentage glazing
(limiting window-to-wall ration of
the facade)

8%

4%

9%

7%

2%

0.0%

Low-energy lights
(limiting the power density for
artificial lighting)

7%

8%

7%

16%

6%

5%

Thermostat Management
(limiting the minimum temperature)

2%

3%

3%

7%

6%

11%

Heat Recovery
(adding heat recovery unit to fresh
air inlet)

2%

5%

3%

8%

0.0%

0.0%

Efficient Chillers
(higher chiller COP)

Source: Prashant Kapoor, IFC Green Building Strategy, World Bank Group, Washington D.C. (2011) 2

Box 2.

Singapore

In Singapore, the building energy code defines energy efficiency standards for
residential and commercial construction. The requirements cover the building
envelope, indoor air quality, lighting, ventilation, air conditioning, water efficiency
and other environmental quality aspects. Bonus points are awarded for use of
renewable resources.
Source: Code on Environmental Sustainability of Buildings, Singapore Building and Construction
Authority (2008) 3
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Box 3.
China

Buildings account for 28 percent of Chinese energy consumption (IEA 2009) and
this share is likely to grow. China’s building energy codes require 50 percent energy
savings at less than a 10 percent cost increase compared to pre-existing buildings,
based on the Chinese building standard from the 1980s. China faces complexity in
designing building codes, since the country has a number of distinct climate zones.
China has adapted its building codes to each climate zone.

Severe
Cold

Severe
Cold
Cold
Temperate

Cold
Hot Summer
Cold Winter
Hot Summer
Warm Winter

EXAMPLE: Tianjin, China
According to the World Bank’s Energy Sector Management Assistance Program
(ESMAP), Tianjin is one of the most successful Chinese cities in compliance
enforcement of building energy efficiency codes – with nearly 100 percent
compliance even though Tianjin is in China’s coldest climate region with the
strictest building codes in terms of thermal integrity. Compared with the baseline,
the estimated simple payback period for compliance with building code based on
avoided cost of heating service is less than seven years. Successful compliance
was possible because of:
•a well-established building construction management system
•standardized and structured procedures for compliance enforcement
•broad-based capacity of the construction industry to meet compliance
requirements, including technical skills and availability of parts and materials
•consumers’ ability and willingness to pay for the costs of compliance
•local government resources, support, and commitment to implementing
increasingly stringent policies
Sources: E
 nergy Balances of Non-OEcD countries 1971-2007, iEa (2009)
Enforcing Building Energy codes in china: Progress and comparative lessons, PNNl (2010)
Tianjin, China - Enforcement of Residential Building Energy Efficiency codes, ESmaP, World
Bank (2011) 4
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Box 4.
India

In India, the Bureau of Energy Efficiency is trying a new stepped bundle approach to
its Energy Conservation Building Codes. Bundle 1 contains measures involving the
building structure, walls, roof and finishes – all measures that can be checked when
the building shell is completed and ready for approval by the Urban Local Body.
Bundle 2 contains measures that could be implemented by the developer or owner,
such as HVAC system efficiency improvements. Bundle 3 contains measures that
are difficult to enforce with labeling programs or with the current Urban Local Body
Approval process, such as lighting measures. These measures may require a third
independent party to do the compliance check.

Bundle 1
Building
structure,
walls, roof,
finishes

Design

Bundle 2
HVAC

Lighting

Construction

ULB
Approval

Bundle 3

Tenant Interiors

Occupancy
Certificate

Source: E
 nergy Conservation Building Codes – Stepped Bundles, Shakti Sustainable Energy
Foundation (2011) 5
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The number of energy efficiency building codes around the world is on the rise (See Figure 1).
According to the World Bank’s ESMAP, building energy efficiency codes are the most effective
way to improve the efficiency of new homes and commercial buildings.

Figure 1.

Global Status of Building Energy Efficiency Codes and Standards
for Non-Residential Sector

Source: Worldwide Status of Building Energy Codes/Standards, European Council for an Energy
Efficient Economy, Oxford University 6

Appliance, Equipment and Lighting Energy Standards
Increasing appliance, equipment, and lighting efficiency reduces energy demand. Appliance use
is expected to increase in a number of developing countries,7 following the trend observed in
many developed countries, where household appliance energy use grew by 16 to 21 percent
between 1990 and 2005, despite increased efficiencies.8 The U.S. Agency for International
Development (USAID) and several other organizations identified the need to support policymakers
in their efforts to implement energy efficiency standards and labeling programs, and so developed
a guidebook along with the Collaborative Labeling and Appliance Standards Program (CLASP).9
CLASP helps countries figure out how efficient appliance programs can be tailored to their own
needs, circumstances and political preferences.
One recent example of tackling this challenge is the Super-Efficient Equipment and Appliance
Deployment (SEAD) Initiative, launched in the context of the Clean Energy Ministerial in 2009.
SEAD is a multi-government-led global market transformation initiative that includes the private
sector and leading experts. Between January 2010 and April 2011, SEAD partners put into effect
appliance and equipment efficiency standards that by 2030 will save $10 billion per year in
energy-related expenditures.10
www.InstituteBE.com 	Institute for Building Efficiency
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Energy Efficiency
Improvement Targets
Building Efficiency Targets
Political leaders with a vision of an energy-efficient, sustainable
built environment often begin by setting an energy efficiency
improvement goal for their country, region or city. A goal can focus
the work of the many stakeholders who will then need to be
involved in implementing and enforcing that goal. For example, the
European Union has set the goal of cutting its annual primary
energy consumption by 20 percent by 2020, and buildings are
responsible for 40 percent of final energy use in the EU, making
them a core component required to meet this goal. The EU has
subsequently enacted a series of directives (policies) designed to
help them meet their efficiency goal.
A goal is even stronger if a certain party is held responsible for
meeting the goal. The two types of policies discussed below
highlight the ways in which lawmakers have tried holding both
utilities and building owners accountable for energy efficiency
improvements.
•E
 nergy Efficiency Standard – An Energy Efficiency Standard,
often called an Energy Efficiency Resource Standard (EERS) in
the U.S., requires more efficient production, transmission, and
use of electricity and natural gas by mandating utilities and
other energy distributors to seek specific energy-use reductions
from their customers. Pioneering efforts in places such as the
U.S. states of Connecticut and Vermont, the Australian state of
New South Wales, and the countries of Italy and the U.K. have
helped diffuse these standards, which expand across 26 states
in the U.S. (as of January 2011) and other European countries.1

A national energy efficiency improvement
target or goal can align interests and spur
action.

An Energy Efficiency Standard mandates
utilities and energy distributors to seek
energy reductions over time – avoiding the
need for power generation (“negawatt”).

An Energy Efficiency Scheme requires
energy consumption reductions by large
electricity end-users.

Government efficiency standards for public
buildings build capacity in the market and
reduce energy costs.

- In some cases, EERS can include an energy savings
certificate (ESC) program, which enables efficiency gains
to be traded as energy efficiency certificates, energy
efficiency obligations, tradable white certificates, or
white tags. By issuing these certificates to commercial
and industrial companies, utilities can increase compliance
with energy efficiency targets. Some examples of
governments using these tools are Connecticut, New
South Wales (Australia), Italy, the U.K., and France.2
Projects that can lead to white tags include commercial
and industrial lighting upgrades, cogeneration, and
measures for buildings such as insulation and increased
efficiency of air conditioning.

www.InstituteBE.com 	Institute for Building Efficiency

51

The measurement and verification procedures as well as the penalty structures vary by EERS
program.
•E
 nergy Efficiency Scheme – Under an energy efficiency scheme, the obligation to reduce
energy consumption is placed directly on large end-users of electricity.

Box 1.

United Kingdom

The U.K. Carbon Reduction Commitment (CRC) Scheme requires organizations
with commercial and residential buildings that consumed more than 6,000
megawatt-hours (MWh) per year in 2008 to disclose their emissions and to
purchase emission allowances to cover those emissions. These organizations are
responsible for around 10 percent of the U.K.’s emissions. The scheme features an
annual performance league table that ranks participants on energy efficiency.
Source: The CRC Energy Efficiency Scheme User Guide, UK Department of Energy and Climate
Change (2010) 3

Box 2.

Tokyo, Japan

The city of Tokyo has the first cap-and-trade program, which mandates total
reduction of CO2 emissions from large facilities. The program was implemented in
April 2010 and regulates the 1,300 largest CO2 emitting facilities in the Tokyo area,
each of which consumes more than 1,500 kiloliters (crude oil equivalent). Between
2010 and 2014 the program requires a 6 percent reduction below base-year
emissions, and between 2015 and 2019 the program requires a 17 percent
reduction below base-year emissions. Trading of excess reductions is allowed after
the second year. Tenants are obliged to cooperate with building owners in reducing
their emissions.
Source: Tokyo Cap and Trade Program, Environment Tokyo (2010) 4
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Government Procurement Targets
Government efficiency standards for public buildings build capacity in the market as well as reduce energy
costs and lower greenhouse gas emissions. National, state and city governments can improve the energy
efficiency of their own office buildings, public lighting, schools and hospitals. Developing countries could
save up to 40 percent of the energy used in public office buildings if energy efficient measures were
incorporated.5 Energy waste can be addressed in the public sector by making incremental adjustments in
budgeting and procurement procedures, and by actively promoting the energy efficiency service industry
through bundled tenders and financing programs for retrofit projects. Use of performance contracts can
allow public agencies to outsource energy efficiency projects from development to financing to monitoring,
and yield quick gains with less hassle.6 For example, the EU has required its member government buildings
to consume “nearly zero” energy by the end of 2018.7 The U.S. Government has set a goal to reduce total
energy consumption in public buildings by 30 percent by 2015, using FY 2003 as baseline.8 And the city
of Melbourne, Australia, is retrofitting 13 city buildings totaling 950,000 square feet and accounting for 80
percent of total energy use from city buildings.9

Box 3.

Lviv, Ukraine

The Ukrainian city of Lviv was able to reduce annual energy consumption in
its public buildings by about 10 percent and tap water consumption by about
12 percent through a Monitoring and Targeting program to control energy and
water consumption. This generated an estimated net savings of 9.5 million UAH
(US$1.2 million) as of 2010. The program provided the city management with
monthly consumption data for district heating, natural gas, electricity and water in
all of the city’s 530 public buildings. Targets for monthly utility consumption are
determined annually. Actual consumption is reviewed monthly against the target,
with deviations spotted and acted upon immediately. The performance of buildings
is communicated to the public through a display campaign.
Source: Lviv, Ukraine - Energy Management Systems in Public Buildings, ESMAP, World Bank, (2011) 10
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Increase Awareness:
Information and Market
Transparency
Data Collection and Baseline
Development
Reliable data and baselines can help with energy efficiency
investment planning in individual buildings, as well as policy
planning across the entire building sector in a country.
Gathering building sector energy data is a priority during policy
design, as it helps select policies that are technically feasible with
an appropriate level of impact to drive market development.
Knowing the building sector baseline is also key to establishing a
policy monitoring, reporting and verification system. That said - a
country does not need to collect all the data it might like to have
in order to get started with building efficiency policies. A
benchmarking system can be developed over time as data becomes
available on types of buildings, climatic zones, economic groups,
and the potential payback on various building efficiency measures,
like lighting, insulation and cooling or heating load reduction. As
more data becomes available, more complex policies can be
designed and implemented with a higher level of success.
International organizations and development agencies can support
this effort through financial and technical assistance.1
The owners and managers of buildings can make better energy
management decisions if they have reasonable and convenient
access to energy consumption data for their entire buildings. Better
access to data from utilities supports energy efficient building
operations, consumer energy cost-savings, local economic growth,
energy benchmarking, and participation in voluntary green building
recognition programs.2 Organizations that measure energy use
have been shown to be more likely to improve their energy
efficiency. Today, utilities report clear energy usage information to
many end-users, but some building owners and tenants continue
to lack access to good information they would need in order to
make informed decisions about their energy use. Access to good
data not only enables good energy management decisions but
also enables the measurement and verification of energy savings
from those decisions, thereby overcoming one of the key barriers
to energy efficiency: the uncertainty of savings.

Greater information and data on energy
consumption in buildings enables owners,
operators and tenants to make informed
energy management decisions. Transparent,
timely information can help track
performance against goals.
The collection of general statistical
information about buildings’ energy use will
enable better policy and program design.
Competitions incentivize participants to
develop benchmarking capabilities and
reward the best performers.
Audits provide information on the
technologies and building structures that
drive energy consumption. They offer
analysis of efficiency improvements that
can be achieved by upgrading specific
building components.
Rating and certification programs organize
building data and information into a format
that enables benchmarking across a
number of buildings. Benchmarking is
increasingly used to differentiate buildings
in the real estate market.
Performance certificates share energy
consumption information, enabling energy
efficiency information to be factored into
real estate decisions. Depending on design,
disclosure may occur at point of building
sale as part of a real estate transaction, in a
public space, or via an on-line database.
Public awareness campaigns seek to raise
awareness among users and owners about
the benefits of energy efficiency.
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Competition and Awards Programs
Governments can also design competitions and reward publicly the best performers as an
indirect way of benchmarking good practice.
•The U.S. EPA’s “Battle of the Buildings” involves teams from 245 buildings in the U.S. that
seek to outperform each other in the search of energy savings.3
•The Sri Lanka Sustainable Energy Authority will present its first energy efficiency award in
2012 to a contending state-owned building, commercial building or hotel.
•The city of Frankfurt, Germany created an architectural award to stimulate “innovative,
exceptionally well-designed and sustainable” buildings.4

Energy Audits
Policies that involve both voluntary and mandatory building audits can at minimum aid
awareness about energy consumption and, depending on how the policy is designed, open up
opportunities for energy use disclosure, subsequent market reaction, and eventual reduction in
energy use and GHG emissions. Audits can be incorporated into building codes or incentivized
financially. However, audits only provide information about energy use, and thus action on the
part of the building owner to implement improvements is still required. Therefore, this policy
tool is most effective when paired with complementary policies and subsidies for energy
efficiency upgrades.5 Unlike a whole-building audit, commissioning (or retro-commissioning) is
a process to provide systematic testing of a building’s energy systems in order to ensure
performance optimization. Like audits, mandatory commissioning can be included in building
codes, incentivized, or targeted through public education campaigns.

Rating and certification programs
Rating and certification programs can enable building owners to improve building performance
through voluntary actions. Rating systems and certifications are most often used to reward top
performers, generally through a prescriptive or performance-based pathway to achieving a
“green” or highly efficient building rating. Governments can support voluntary rating systems
through public-private partnerships, financial incentives for the private sector, and public
building portfolio adoptions and procurement policies. Many successful rating systems have
been developed around the world. Examples include:
•T
 he Leadership in Energy and Environmental Design (LEED) rating system, developed in
the U.S., has projects in 41 countries including China, Brazil, Mexico and India.6
•M
 inergie, a Swiss standard, is one of the most stringent rating system for new and
refurbished buildings7 and claims market penetration rate at 25 percent.8 Its success is
partly due to strict federal regulation and ambitious city-level initiatives.9
• In the U.K., the Building Research Establishment Environmental Assessment Method
(BREEAM) is an assessment and rating system for buildings that has certified over 200,000
buildings since 1990.10
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• The Green Rating for Integrated Habitat Assessment, or GRIHA, is used by the Indian
government for its national building stock and increasingly in the private sector.
• Chinese public-private partnership has resulted in the Three Star Rating System for green
commercial buildings.
• Australia and South Africa both use Green Star, a rating system with over 8 million square
feet of registered space.
• The U.S. EPA uses the ENERGY STAR program to certify whole-building energy performance
based on a percentile benchmark scale.11

Disclosure of Energy Performance Certificates
Energy Performance Certificates (EPCs) issued to buildings can offer information on energy
consumption and in some cases CO2 emissions. These types of disclosure policies serve as
measures to increase awareness about energy consumption among the public and individual
building owners, integrate energy efficiency information into the real estate market, and
incentivize efficiency improvements by publicizing poor performance.
• In the European Union, buildings that are constructed, rented or sold require such certificates.
These certificates must be disclosed by commercial properties that are being sold or rented
in order to provide prospective buyers or tenants information.12 In some cases, such as certain
government-owned buildings, EPCs are required to be displayed in a publicly prominent
location.13
• In Australia, the commercial building disclosure program is designed to improve the energy
efficiency of large office buildings by requiring a Building Energy Efficiency Certificate.14
• In 2008, the U.K. began to require the energy performance of a home or commercial office
building to be disclosed anytime it is sold or rented. Appraisers need to work with the
owners to finalize a methodology for disclosure.

Public Awareness Campaigns
Some government agencies lead campaigns to raise awareness about the benefits of energy
efficiency.
One recent example from Spain is the Institute Diversification and Saving of Energy (IDAE)
multi-video campaign with the national soccer team – World Cup Champions in 2010 –
encouraging citizens to consume less energy at home.15
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Financial Incentives
Governments will need to balance the use of strict requirements
for buildings, such as building energy codes, with the use of
incentives that tackle the problem of up-front costs of energy
efficiency, the perception of investment risk, low financial
institution awareness, lack of external finance, and the small
transaction size of energy efficiency projects. A variety of financial
tools can be used to accelerate action.

Grants or rebates
Rebates pay down costs of systems and equipment, R&D and
commercialization and encourage the use and development of
energy efficiency. Most rebate programs offer support for multiple
technologies. States, utilities and a few local governments offer
rebates to promote the installation of energy efficiency projects.
Utilities manage most rebate programs that support energy
efficiency. In the U.S., rebate amounts vary widely by technology
and program administrator.1
Grants are available primarily to the commercial, industrial, utility,
education and government sectors. Most grant programs are
designed to pay down the cost of eligible systems or equipment,
though some focus on research and development or support
technology commercialization. Grants are usually awarded via
competitive processes.

Financing energy efficiency efforts remains
a significant challenge around the world. A
variety of programs can be designed to
support energy efficiency investments.
Grants and rebates as well as tax incentives
help pay down some of the up-front cost
of investing in energy efficiency.
Risk mitigation guarantees, revolving loan
funds and tax-lein financing all lower the
cost of capital for investments in energy
efficiency projects.
Policies that enable energy performance
contracting can speed the deployment of
this proven business model in which energy
bill savings are used to repay an investment
in energy efficiency.

Risk mitigation guarantees
The government can lower the cost of capital for investments in
energy efficiency by agreeing to guarantee a certain low level of
risk to banks that lend to building energy efficiency improvement
projects. That means the government will step in and cover the
agreed-upon portion of losses if any borrowers default on the
loans. Risk-sharing mechanisms such as a partial credit guarantee
with first-loss coverage on a portfolio can catalyze local sources
of financing for smaller projects.2
China’s Utility-based Energy Efficiency Finance Program (CHUEE)
supports financing services for energy users to implement energy
efficiency projects in China. CHUEE brings together financial
institutions, utility companies, and suppliers of energy efficiency
equipment to create a new financing model for the promotion of
energy efficiency.3
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Revolving loan funds
Public funds are used to finance energy efficiency investments, to lower the interest rate, or to
guarantee a bank’s investment in energy efficiency. Thailand’s Energy Conservation Promotion
Fund (ENCON Fund) was financed by a levy of US$0.001/liter on petroleum products. The fund
provides capital at no cost to Thai banks, which then provide low-interest loans to energy
efficiency projects.

Energy performance contracting (EPC) enabling legislation
EPCs are a financing mechanism that allows energy efficiency investments to be repaid
through guaranteed energy savings over time. Policies can promote standardized,
streamlined, and transparent project development and vendor selection processes, create
umbrella contracts and ESCO pre-selection, provide project facilitators or consultants, and
standardize measurement and verification procedures.4
An energy service company (ESCO) manages the project from start to finish: building audits,
detailed design and engineering, business case analysis, installation, commissioning, and
ongoing performance measurement and verification.5 Critically, the company assumes the
performance risk for the project, providing a long-term financial guarantee to ensure that the
projected operational cost savings materialize and are preserved over time.

Tax incentives
Often, a tax deduction is given to cover costs related to building efficiency.
• The U.S. established a tax deduction in 2005 to cover energy efficient building expenditures
made by a building owner or tenant, including retrofit expenses that can be capitalized.6
The tax deduction has been extended until the end of 2013.7
• China aims to put in fiscal incentives for developers to use more efficient materials (and adopt
renewable energy).8
•S
 outh Africa is in the process of implementing a new law that will enable taxpayers to claim an
allowance for energy efficiency savings resulting from activities in the production of income.9

Tax-lien financing
Known in the U.S. as Property-Assessed Clean Energy, or PACE, this tool allows property
owners to borrow money to pay for renewable energy and energy efficiency improvements and
repay it over several years through a special tax assessment on their property taxes.10
Major programs for commercial buildings have been launched in the cities of Los Angeles and
San Francisco in the U.S., and in Sydney and Melbourne in Australia.
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Actions for Utilities
Utility Public Benefits Funds
This approach works by having a utility charge an additional percentage
on the utility bill that is used to finance energy efficiency projects. Often,
utilities use these funds to buy efficient light bulbs for consumers.
• California raises $228 million per year for energy efficiency in a
program that involves four utilities.1 A variation of this approach is
the charging of a fee on the utility bill to cover efficiency delivery
services.
• Vermont charges a 4.5 percent fee to each customer’s electricity
bill and uses the funds to provide technical assistance and subsidize
the purchase of energy-efficient products.2
Often, a utility public benefit charge accompanies an Energy Efficiency
Standard (EES), under which a utility is obliged to make a certain
percent efficiency gain across all of its customers. The EES is covered
in detail in the section on Targets.

On-bill Financing
This approach requires utilities to allow energy efficiency retrofits to
be repaid as a line item on the energy bill, thereby making the savings
and payment source one and the same.
Mexico has a program that allows the repayment of a new energy
efficient refrigerator through the electricity bill. The program is set up
so that households should have more energy cost savings each month
from the refrigerator than they pay each month to repay the loan.3

Utilities have direct access to building
energy data and information, and they have
relationships with owners and tenants due
to the billing cycle.
Many countries, states and cities have
enacted programs that require utilities to
spend a certain amount of revenue to make
their customers more energy efficient –
these are often called utility public benefit
funds.
A few utilities have more sophisticated
programs – called on-bill financing – in
which individual customers can repay an
investment in energy efficiency on their
utility bill each month.
Utilities can also be required to change
electricity pricing structures through
revenue decoupling and time-based pricing
policies. Utilities can help large energy
users react to time-based pricing and the
capacity needs of the electric grid through
advanced metering and demand response
infrastructure.

Revenue Decoupling
Revenue decoupling is a utility pricing policy that separates a utility’s
profits from the amount of electricity it sells through a rate adjustment
mechanism. This removes the disincentive for investment in energy
efficiency. Revenue decoupling functions by authorizing per-customer
margins that are subject to a true-up mechanism to maintain a given
level of revenue per customer. Variations from the targeted revenue
are subsequently recaptured from ratepayers through a surcharge or
credit.4
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Advanced Metering Infrastructure (AMI)
These systems measure, collect and analyze energy usage through two-way communication
metering devices. Such smart meters enable the time-based pricing and demand response
policies described below.
Brazil has established a system for certifying smart meters and has begun approving providers.
The utility ELO was approved in October 2011 by Brazil’s National Institute of Metrology, Quality
and Technology (Inmetro) agency for its complete product portfolio. This includes single-phase,
poly-phase and current transformer meters that conform to the Brazilian market standards.

Time-based pricing
This concept includes time-of-use pricing policies that set prices for specific times of day, and
dynamic pricing, whereby electricity prices may change as often as hourly. Dynamic pricing is
also known as inverted block tariffs. Prices rise as consumers use more electric power, with
the goal of stimulating a demand response. A consumer pays a low rate for using less electricity
and a higher rate for using more, particularly at peak times. A survey of the U.S. experience
found evidence that residential users did respond to higher prices by lowering consumption.5

Demand Response
Demand response describes an energy saving strategy used to encourage consumers to reduce
their demand for electricity, thereby reducing the peak demand on the utility grid. When
demand for electricity approaches available supply, the risk of electrical emergencies such as
blackouts increases. Demand response programs use rates, incentives and other strategies to
help better manage electricity used during periods of high demand. Reducing peak electricity
use can help utilities avoid building new generation to cover peak demand.6
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Capacity Building
Capacity building is connected to all of the policy options outlined in
this paper at varying levels. Successful implementation often depends
on regulatory and institutional frameworks, combined with technical
training and workforce skill. For example, projected energy savings
from building energy codes can be dramatically affected by the ability
to enforce them. Providers of energy audits and energy efficiency
improvements may be certified to ensure safety, quality, and
performance. Policies that leverage private-sector finance or lending
schemes require stable financial institutions, governance, and lending
environments. Therefore, policy pathways for energy efficiency should
be considered in tandem with supporting capacity building measures,
such as those outlined below.

Direct Technical Assistance
International development assistance helps build local technical
expertise in multiple areas, from data collection and policy development
to implementation and evaluation. It can also support development of
governance frameworks (such as formulating legislation or establishing
energy efficiency agencies), and facilitate stakeholder involvement.1
One example in the area of building efficiency is the collaboration
between Switzerland and India as part of a $2.3 million program (1998
to 2011) to help reduce energy consumption in new commercial
buildings in India and build capacities among builders, architects,
engineers, researchers and development laboratories. The program
leverages Swiss expertise gained from 30 years of implementing energy
efficiency programs.2

Direct technical assistance helps build
expertise inside governments covering
multiple areas of policy development: data
collection, development of policy,
governance, legal frameworks,
implementation, evaluation, and
stakeholder facilitation.
Workforce training programs increase the
skills of workers and job-seekers by
providing education or training in energy
efficiency.

There are many ongoing green building programs throughout the world.
The U.N. and the Government of Austria jointly support a project to
build capacity in green buildings in Macedonia.3 As countries embark
upon measurement, reporting and verification (MRV) strategies,
regulators need capacity to evaluate the results. MRV strategies will be
further discussed in the section on Tracking Results.
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Workforce Training
A major barrier to deploying energy efficiency projects in developing countries is lack of workforce
training. This gap in training represents a missed opportunity given high unemployment; the
energy efficiency sector could create millions of jobs around the world (1.3 million in the U.S. by
2020)4. Even in developed countries, governments and utilities have difficulty hiring candidates
who have education or training in energy efficiency. In Japan, the Institute for Building Environment
and Energy Conservation provides training on building design, construction techniques, insulation
requirements, and calculating energy efficiency to support the Energy Conservation Law.5
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Design a Financial Pathway
Investing time and resources in design of a financial pathway is
critical to successful implementation of climate actions for the built
environment. Without a quality financing strategy, these actions are
unlikely to deliver change. One possible starting point in designing a
financial pathway for a country or a city is to define the objective of
the financing at different phases. What exactly is being financed at
each phase? The figure below proposes a framework for addressing
this question:
1. “READINESS”
Finance for
policy development

2. “PROTOTYPE”
Finance for
catalytic projects

3. “CRITICAL MASS”
Market development
and scale up

Sector
transformation

1. An initial and essential phase tries to mobilize financing for policy
development. Because a market might take years to create, it
becomes decisive to invest resources in setting the right conditions
during the early stages of policy design (e.g. a sectoral approach
for the built environment rather than isolated projects).
2. The next phase happens in the early stage of implementation and
focuses on financing catalytic projects – a mix of priority policy
options (e.g. standards) and financing mechanisms to enable the
most promising projects to catalyze public and private capital.
The goal is to create local precedents, build confidence, and
demonstrate that building efficiency is financeable.
3. In a more mature phase, the focus is on further market
development and scaling up. Critical mass is gained by adjusting
financial mechanisms and creating new ones, depending on local
market dynamics.
International support from the United Nations Framework Convention
on Climate Change (UNFCCC) and other international aid programs
may be structured to provide support at any of these phases. Because
all three phases are crucial to driving a transformation to energy
efficient building, support should be provided for each phase with an
understanding of the priorities and needs of the other phases.

There are three critical phases in
developing financeable energy efficiency
programs
	Readiness – defining the policy pathway
and capacity building needed to support
conditions that will enable the market to
scale up over time.
	Prototyping – support for financing
initial projects and actions
	Critical mass (going to scale) – because
there are financial barriers, even
developed economies need to continue
to focus on the financing mechanisms to
scale up the market. The 2011 Global
Energy Efficiency Indicator survey shows
that rebates and incentives continue to
be important at each phase.
To start policymakers can define the
objective of each critical phase (readiness,
prototyping, and
critical mass).
Securing financial support for policy
development is critical; policymakers need
to design actions that are financeable in
the short, medium, and long run.
Efforts to finance building efficiency
programs are on the rise. The challenge
ahead is to ensure that these financing
efforts are scalable and reproducible.
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The building market has many sectors that need to be transformed, including single-family
homes, multi-family residences, commercial office space, hotels, schools, malls, government
buildings, and hospitals. Investing in a sector-specific strategy that moves the sector through
these three phases can be a valuable way to focus attention and to support that sector’s
transition.

1. Readiness: Finance for policy development
The first area for financial support is in the readiness phase, which includes policy development
and design as well as human capacity development. The goal in this phase is to develop policies
and capacities to support conditions that will enable the market to scale up over time.
Support from international development institutions can be helpful in formulating policy,
designing efficiency programs and actions, establishing an energy efficiency agency with

Box 1.

Building Efficiency Measures in Jakarta

Indonesia’s new building codes were developed with direct technical assistance
from the International Finance Corporation (IFC) by analyzing cost-effective ways
to get an average 30 percent energy savings in new buildings.
Sensitivity analysis of energy efficiency options for Jakarta shows that energy savings of more than
30-40% can be achieved from simple measures.
High Impact Measures

Office

Retail

Hotel

Hospital

Apt.

School

Photoelectric controls
(inclusion of controls to maximize
daylighting)

18%

11%

NA

17%

NA

10%

Solar shading
(addition of horizontal and vertical
devices)

17%

11%

18%

18%

8%

2%

Glass performance
(higher solar and thermal properties)

15%

6%

16%

14%

11%

5%

11.4%

8%

6%

7%

9%

12%

Variable-speed drives
(inclusion of variable drives on
pumps)

9%

3%

3%

5%

0.0%

0.0%

Percentage glazing
(limiting window-to-wall ration of
the facade)

8%

4%

9%

7%

2%

0.0%

Low-energy lights
(limiting the power density for
artificial lighting)

7%

8%

7%

16%

6%

5%

Thermostat Management
(limiting the minimum temperature)

2%

3%

3%

7%

6%

11%

Heat Recovery
(adding heat recovery unit to fresh
air inlet)

2%

5%

3%

8%

0.0%

0.0%

Efficient Chillers
(higher chiller COP)

Source: Prashant Kapoor, IFC Green Building Strategy, World Bank Group, Washington D.C. (2011) 1
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the expertise to develop and implement new energy efficiency policies and programs, and
facilitating stakeholder involvement. Greater human capacity and technical expertise can be
built in areas such as data collection and analysis, policy and program development and
implementation, and policy and program evaluation.
One task that requires attention among policymakers is the design of a sectoral strategy for
the built environment that is financeable. Without considering the financing element explicitly,
the risk is that many actions may never be implemented. The design of a specific finance
strategy will benefit both the government and the private sector, to the extent that it delivers
a clear long-term plan with clear signals for the many stakeholders involved in the building
cycle.
Policy design needs to consider how public policy can attract private- and public- sector
capital into building efficiency. The creation of these linkages will vary geographically, but one
feature is common: the need for a mix of requirements to use energy efficiently. These
include building codes or energy efficiency targets for the country, and incentives for good
performance. Legal requirements or voluntary actions alone are unlikely to create a market at
scale; the challenge for policy design is to find a balance between the two.

2. Prototyping: Finance for catalytic projects
The second area for financial support lies in the financing of projects and programs in the
market itself. For a policy or program to enable the building efficiency market to scale up, it
should focus on investments in policies and programs that structure the market in a way that
allows for more rapid market development.
In order to transform a sector, a scalable financing model is necessary. Buildings tend to have
high up-front costs and low operating costs because of efficiency gains that lower the total
cost throughout the building’s life cycle. For this reason, much of the public debate on energy
efficiency finance deals with the question of cost optimality – how best to address the cost
curve of projects over the life of the building.2
Lessons from experiences in energy efficiency finance in developing countries point to the
importance of adopting an investment-grade approach to low-carbon energy policy to ensure
that the country or city offers enabling conditions for investors, both local and international.3
Without the right investment conditions, international capital may never be deployed, even if
the policy package is technically sound.
The financing of energy efficiency projects can use a variety of mechanisms, such as grants,
tax measures, and special-needs funds. The question for many governments in developing
countries is how to achieve the best mix of mechanisms, and of domestic and external
sources of financing. Thus far, the examples of energy efficiency finance in the built environment
rely on international support at least in the initial phase. As middle-income economies
increase their appetite for investing in energy efficiency, many of them are requesting credits
from multilateral development banks. As a result, experimentation with financing mechanisms
is ongoing.
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In practice, many developing countries, for example China, are using energy service companies
(ESCOs) as a mechanism for financing energy efficiency in the built environment. It is still
early to draw definitive lessons, but the performance of these mechanisms might offer
valuable insights into what works and what does not in practice. The case of Mexico (Box 2)
illustrates a programmatic approach to financing energy efficiency measures in housing.
A core challenge for policymakers in developing countries is to build a financial strategy that
attains critical mass, going beyond the financing of isolated projects. The focus of banks and
cooperation programs tends to be on the financing of pilot projects. As a result, the challenge
for policymakers who want to transform a sector is to create credible signals through
mechanisms that boost investment in the sector by several orders of magnitude.

Box 2.

Example of Mexico’s Financing Plan for Energy Efficiency Measures (2009-2013)

• Mexico was the first country to submit a national low-carbon investment plan
to the World Bank’s Climate Investment Funds (CIF).
• The investment plan has a strong energy efficiency component in various
sectors of the Mexican economy. The energy savings potential within the
productive sector is between 15 and 40 percent of sector consumption, and
the estimated investments are $5.6 billion.
• The government plans to increase the efficiency of 30,000 existing and new
houses in hot climates by replacing inefficient equipment and upgrading the
house envelope. The intermediate target for 2011 was 12,000 units. This
included the installation of thermal-insulated roofs and walls and double-glasspane windows by specialized companies, and the replacement of air
conditioners and refrigerators.
•P
 art of a loan from the CIF will be used to remove barriers to energy efficiency:
The funds will help reduce the cost to consumers of buying efficient equipment
and devices for their houses. Financing will be available for low-income
populations through local loans and guaranteed commercial bank loans.
• Companies that will buy new and efficient equipment will have access to a line
of soft financing. The financing of energy efficiency in Mexico, until 2013, is
mostly international, combining grants, loans, carbon markets, and private–
sector funds reaching a sum of approximately $415 million.
Source: Mexico’s Low Carbon Investment Plan submitted to the World Bank’s Clean Technology Fund 4

3. Critical mass: Market development and Scale-up
Economies around the world are struggling with similar barriers and challenges as they try to
scale up markets for energy efficiency. Financing building efficiency projects remains one of
the most persistent barriers to energy efficiency, even in developed countries with substantial
markets for energy efficient buildings. As shown by the 2011 Global Energy Efficiency Indicator
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Survey, conducted annually by the Johnson Controls Institute for Building Efficiency, the lack
of available capital to pay for improvements is named as the top barrier to pursuing energy
efficiency. It is named more frequently in more developed markets for building efficiency,
such as Europe and the U.S., than in developing markets for building efficiency, such as India and
China.

Figure 1.

Top Barrier to Building Efficiency from Building Energy Management Decision-Makers
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Source: Institute for Building Efficiency, Global EEI Survey (2011) 5

The United Nations Environmental Program Finance Initiative (UNEP FI) has pointed out that
challenges to energy efficiency finance at scale include:
• The so-called aggregation challenge: large corporate banks will not conduct due diligence
for investments lower than $100 million because the opportunity cost is too high.
•S
 plit incentives: the entity paying for the energy efficiency investments is not the same as
the entity benefiting, especially in buildings when many parties are involved.
• L ack of guarantees: insufficient mechanisms for energy efficiency lending to smaller
companies.6
Initiatives tackling building energy finance in developing countries are on the rise, including
efforts at the city level. One example is the Clinton Climate Initiative (CCI), which works with
financial institutions and providers of capital to adapt existing and create new financial
products that are specifically tailored to building energy efficiency projects.7
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A recent example from the U.K. shows how policymakers are attempting to achieve critical mass
and market scale-up through a combination of regulations and finance initiatives (Box 3).

Box 3.

Financing the retrofits of old buildings: Market creation through regulation in the U.K.

• As part of the Green Deal in the U.K., the government aims to stimulate a ‘step
change’ in the energy efficiency of British properties while putting in place
mechanisms to attract the financial community to the energy efficient economy.1
• The basis for action is the U.K. Energy Bill of 2010, which aims to regulate
greenhouse emissions and energy. As a result, the government is establishing
a framework to enable private firms to offer consumers energy efficiency
improvements to their homes, community spaces and businesses at no up-front
cost, and to recoup payments through a charge in installments on the energy
bill. From 2012, households will be able to access up to £10,000 (US$16,500)
up front to pay for energy efficiency work. Similar support will be available to
businesses and vulnerable people, or those living in homes that need extra
work.
• The Green Deal is expected to create a retrofit market worth £7 billion to
£11billion (US $11 billion to $17 billion) per year over the next 15 years, a
major ramp-up from existing investment of £1 billion to £2 billion (US $1.5
billion to $3.0 billion) per year.2 This is an example of a policy-driven market
that could not be created without mandatory requirements for building
efficiency. It therefore highlights the linkages between policy making and
long-term financing.
Source: UK Department for Energy and Climate Change (DECC) 8
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Track Results
Tracking progress at the policy level
Several methodologies are available to help policymakers assess
progress: Are the policies and measures in place delivering the
energy efficiency objectives? As a starting point, policymakers in
national and city governments could build a tracking system using
some or all of the following tools:
•P
 olicy impact studies. An independent assessment is carried
out to assess a specific policy at the national, provincial or city
level. There are many examples of this type of macro-analysis,
often in the form of comparative or benchmarking studies. These
assessments play an important role as governments try to justify
publicly a particular policy or budgetary contribution needed to
achieve energy savings objectives. There is still an ongoing
debate on who should lead the verification of performance:
Should it be done in-house or through third parties? For example,
in the U.K., a Committee on Climate Change was created as an
independent body under the Climate Change Act of 2008 to
assess the U.K. performance in meeting its climate targets and
annual carbon budgets, and to disclose the results to the public
on an annual basis.1
•E
 nergy consumption surveys. These surveys take a sample of
buildings, analyze their energy-related building characteristics,
energy consumption and expenditures, and extrapolate the
results to represent the entire population of buildings. The
process helps track progress towards energy efficiency goals.
One example is the survey of commercial buildings that the U.S.
Energy Information Administration has conducted for 30 years.2
• Assessments by utilities or government agencies. Utilities and
government agencies have developed evaluation, measurement
and verification using an array of methods to assess energy
savings from their policy efforts and thus demonstrate good
stewardship of ratepayer and taxpayer funds. California, for
example, has developed several detailed protocols.3

Tracking building efficiency actions can be
done at different levels: policy, individual
buildings and consumers.
Uncertainty of savings can be a deterrent
to energy efficiency investments. The
assessment of energy savings must use
methodologies that relevant stakeholders
find reliable.
At the policy level, measurement, reporting
and verification (MRV) will vary by country,
depending on geographical scope, time
frame and level of aggregation.
A variety of MRV systems will co-exist
before a standardized set of best practices
is identified at the international level.
At the building level, the measurement and
verification (M&V) of energy savings plays
a key role in scaling up energy efficiency
and carbon reduction.
At the tenant level, display and comparative
analysis of energy use can play a key role
in changing behavior among individual
tenants.

The ambition and scope of a monitoring system will vary depending
on the policy choices each country makes, such as geographical
scope (national, sectoral or city performance), time frame (short,
medium or long term) and level of aggregation (performance at
the building unit or aggregated information according to types of
buildings: public, commercial, residential). Consequently, a variety
of tracking systems will co-exist internationally before a
standardized set of best practices is identified.
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Adding impetus to the search for best practices in tracking performance in developing countries
is the commitment by developing countries in the U.N. context to monitor, report and verify
emission reductions associated with nationally appropriate mitigation actions (NAMAs).
Because there is no universally accepted methodology for designing MRV systems, countries
are still in the pilot phase, with many requesting financing for building capacity in this area.4

Box 1.

Common Carbon Metric

This metric aims at measuring, reporting, and verifying not only energy savings but also
greenhouse gas emissions (GHG). The metric has potential to provide an international
measurement both for policy and for individual buildings’ GHGs. The International
Organization for Standardization is considering adopting the Common Carbon Metric
(CCM) as the international standard.
What does it do?
The CCM:
•Defines buildings using the United Nations Framework Convention of Climate
Change (UNFCCC) building typologies.
•Provides two key metrics: energy (kWh/m2/yr) and climate (kgCO2e/m2/yr and
kgCO2e/occupant/yr).
•Combines a bottom-up and top-down approach to measurement.
- Top down: Performance of a whole region or nation based on
estimated data on fuel and electricity consumption.
–B
 ottom up: performance of individual buildings.
The bottom-up data can then be used to verify the accuracy of the top-down
approach.
How is the metric evolving?
Pilot Phase 1: To road test the methodology, a consensus methodology was
developed using nine country participants and 49 buildings on several continents.
Pilot Phase 2: More building types were included and work was done to improve
the comparability of top-down and bottom-up calculations. Eighteen countries
participated.
•Includes more building types
Source: www.unep.org 5
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Tracking progress at the building level
Uncertainty of savings is one of the key barriers to individual building energy efficiency projects,
especially among practitioners in emerging economies, according to the 2011 Global Energy
Efficiency Indicator (EEI) results.6 As a result, a central challenge in developing a credible system
for tracking results is to conduct assessments of energy savings by using methodologies that
relevant stakeholders find reliable.
At the building level, M&V of energy savings is the process of “quantifying a reduction in
energy use, peak demand, greenhouse gas emissions, or some other quantity, usually
resulting from a program or project.” 7 Because M&V plays a key role in scaling up energy
efficiency and carbon reduction, decision-makers in governments and the private sector are
paying increasing attention to these activities. The basic concept behind all types of M&V is
the comparison between actual and business-as-usual consumption. In practice, calculating
the baseline –what would happen if the project had not been done – poses one of the biggest
challenges for M&V.
The specifics associated with different levels of M&V – stakeholders, practical limitations of
the measurement, and the right methodology – will vary considerably depending on the nature
and scope of the project. At the building level, international organizations have focused on
standardizing approaches to monitoring and verifying the performance of energy efficiency,
and development of standards and guidelines has increased in recent years. For example:
• The International Performance Measurement & Verification Protocol (IPMVP) offers bestpractice techniques for verifying the results of energy efficiency, water efficiency, and
renewable energy projects in commercial and industrial facilities. It is supported by the
Efficiency Valuation Organization8 and has worldwide application. It provides four M&V options
depending on the scope of the project (single piece of equipment or whole building),
predictability of savings (climate sensitivity, operational factors) and the availability of data.9
• The Sustainable Buildings & Climate Initiative is a partnership led by the U.N. with public
and private stakeholders in the building sector. It developed the Common Carbon Metric (see
Box 1), which consists of a calculation that defines MRV for energy savings and greenhouse
gas emissions associated with the operation of buildings in particular climate regions. It is
designed for national, regional, and local governments.10
• The U.S. Department of Energy’s Federal Energy Management Program (FEMP) offers
guidelines for U.S. government decision-makers conducting M&V of energy, water, and
other efficiency projects.11 The FEMP guidelines are a cornerstone of the Energy Savings
Performance Contracts program12 for retrofits of U.S. government facilities.
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Tracking performance at the tenant level
In the case of M&V of building performance and consumer behavior, scalable and rigorous practices will
rely especially on:
•S
 tandardization, which continues to improve and gain wider acceptance (although more work is needed
at the national and international levels.13
• Metering, such as smart metering that makes M&V simple and scalable.
•A
 utomation and controls technology, which enables consumers to approve automated controls for
simple everyday needs.
It is precisely the improvements in M&V hardware that help scale up energy efficiency efforts, thus helping
countries, cities and companies meet mitigation objectives.
Over the long term, consumer behavior can help decide the success of energy efficiency initiatives. Real-time
information about energy usage and pricing can lead to different decisions by consumers.14 Utilities in
several developed countries (and increasingly in developing countries) have designed a variety of
approaches to engage energy users including:
•S
 mart meters: Rolling out advanced meters and improving the resolution of customer energy data
creates valuable customer information. New technologies can help turn this data into a driver of
greater efficiency by providing consumers with better energy information. Choices include real-time
monitoring systems and monthly comparative reports using neighbors and peers.
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GET STARTED
Design a policy pathway
A central question policymakers often tackle is: How to get started? No
universal approach exists to design a policy pathway for delivering building
efficiency. Policymakers in developing countries can meet building efficiency
objectives through a wide array of policy tools and mechanisms. The main
categories of instruments are suggested in Figure 1. Governments can take
advantage of the multiple lessons drawn from pioneering efforts to
transform the built environment in many countries.

Figure 1.

No universal approach exists to design a
pathway for delivering building efficiency.

Building Efficiency Policy Categories
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A central question policymakers face is
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The nature and depth of a policy package will vary depending on the
national objectives, the institutional conditions, and the market structure,
among other factors. For example, in some cases, the national objective
will concentrate on increasing efficiency in new buildings, whereas in other
instances the priority will be retrofitting the existing building stock. One
possible way to organize the process that leads to a long-term policy
pathway is to address some core questions.

What?

How?

Who?
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What? Prioritizing policy objectives and instruments

What?

Scoping

Targets

Priorities

Scoping
A potential first step is to assess the institutional and legal setting, the data availability, and the
key stakeholders. Ideally, this scoping exercise is done for each key phase of the building
lifecycle. It is also necessary to examine first-order obstacles to building efficiency to inform
the selection of a set of countervailing measures (and incentives for change) that can overcome
context-specific barriers.

Targets

How?

Action Plan

Capacity

Finance

The assessment done in the scoping phase will inform the selection of objectives and targets.
Countries and cities can choose to set broad targets in terms of CO2, energy savings or specific
co-benefits. These broad targets need to be filled in with detailed interim milestones and targets
as an action plan is developed. Alternately, countries and cities can start with a policy-specific
target if they already know what the initial sectoral and policy priorities will be. National and
sectoral baselines can be useful in selecting targets. In order to facilitate implementation, any
target should be stated simply and should be straightforward to monitor. Common options are:
• Defined improvements in performance (GWh or CO2)
• Intensity (energy consumption or CO2 emissions per unit of economic activity)

Who?

Institutions

Stakeholders

Governance

• Benchmarks (energy consumption or CO2 emissions relative to others)
• Transactional (e.g. number of buildings constructed or retrofitted or CFLs installed)
Once a target is chosen, it is necessary to set a clear time frame – for example, annual , mid-term
(5-20 years) and long-term (20+ years) targets with interim reviews. When defining the scope
of the targets, a choice should be made early on: Will the strategy focus on the design and
construction of new buildings? Will it tackle retrofits? Will it combine both? A key element that
will affect the implementation of the policy strategy is the level of aggregation: Who in the
lifecycle of buildings will be the targets of the policy intervention? Common options include the
construction company, energy service provider, enterprise, building owner, or manager of public
and commercial buildings.

86

Institute for Building Efficiency

www.InstituteBE.com

Priorities
In this phase the emphasis should be on the analysis of barriers to energy efficiency in the built environment
and the matching of the priority instruments with the strongest obstacles. One way of doing this is to
match the first-order barriers that were identified with the most appropriate policy solutions. A hypothetical
example is offered in Table 1.

Table 1.

Policies Enable the Market to Overcome Specific Barriers to Energy Efficiency

Source: Institute for Building Efficiency (2011)

Defining the priority policy instruments is the objective of this phase, and therefore it becomes critical for
policymakers to evaluate the fundamental trade-offs associated with the policy package. In particular, it is
necessary to analyze the pros and cons of using incentives versus mandatory requirements (carrots versus
sticks) in order to achieve the right balance and promote complements. Another element of the prioritysetting exercise is the question of the levels of complexity associated with making each instrument
operational. Figure 2 offers a potential categorization of the most common policy options and instruments
in use today.
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Building Codes
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Codes
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Complex

Utilities
Capacity Building

Source: Institute for Building Efficiency (2011)

The horizontal axis captures the diversity of options that exist when policymakers need to choose between
regulation, which offers a strong signal when efficiency goals need to be met by a certain date; and
incentives, which can improve market transparency and motivate voluntary changes in energy consumption.
Ideally, the goal is to make instruments reinforce each other.
The vertical axis captures the ease or complexity associated with each of these policies as they are
developed and/or implemented. Each country, state or city that aims to develop a building efficiency policy
needs to examine the viability of each priority option under the local circumstances. For the initial phase,
it is necessary to go through a careful selection of initial measures that can be a positive starting point,
building confidence and demonstrating the feasibility of building efficiency policy.
Codes
Targets
Awareness
Incentives
Utilities
Capacity Building
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How? Defining the sequence to support
policy implementation
How?

Action Plan

Capacity

Finance

Action Plan
Complementing the guiding objectives with an action plan is the first step in the transition to
implementation. In some instances, countries have designed ambitious national strategies (e.g.
sustainable development or climate action) but lack the executive roadmap that will guide
actions on the ground. This action plan is based on a set of performance indicators that allow
policymakers to assess progress over time. How to track progress is a fundamental task and
will be addressed separately.

Capacity

Who?

Institutions

Stakeholders

Governance

An early identification of capacity needs can inform the definition of a package of technical assistance
on aspects related to enforcement, legal affairs, and technological issues. The effectiveness of
implementation and the assessment of performance depend, to a large degree, on the quality
of training of the staff working on enforcement. Building the right capabilities takes time and
requires an explicit plan with the right allocation of funding. International cooperation programs
can play a catalytic role in helping developing countries build the right capacities.

Figure 3.

A Suggested Pathway to Create the Right Capacities

Identify
needs
and gaps

Search
for/invest in
technicalenforcementfinancial
capacity

Build
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engagement
and governance
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verification,
reporting
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Source: Institute for Building Efficiency (2011)
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Finance
The design of a policy package will benefit from paying specific attention to the finance dimension of the
actions the government will mandate or incentivize. Will private capital be leveraged? If so- how? What
Action Plan
Capacity
Finance
How? will be necessary
public-private partnerships
to finance building
efficiency? Some
governments may map
the pools of capital that could be mobilized: public and private, local and international, grants and loans.
Ultimately, the objective of this exercise is to identify potential financing gaps and to understand the link
between these gaps and the pace of implementation. (How to build a financial strategy is treated in the
document/tab on Financial Pathway).

Who? Creating a framework
for delivering effective governance
Who?

Institutions

Stakeholders

Governance

Institutions
Experience from OECD countries that have implemented energy efficiency policy shows the difficulties
associated with intra-governmental agency coordination. Coordination within and among ministries does
not always occur, and once one ministry sets a policy, ensuring policy coherence at other levels of
government may pose challenges. In order to tackle institutional challenges and ensure that the right
capacities are in place, it is necessary to specify key roles and players early on.

Stakeholders
In tackling institutional challenges, it is helpful to adopt a proactive approach to engaging the relevant
players in delivering building efficiency. The creation of multi-stakeholder processes is necessary before
and during the policy design process. Buy-in from critical players is likely to bring benefits in the long
term. Engaging incumbents is also necessary.
Without formal mechanisms for collecting private-sector feedback with respect to policy options and
finance, it is unlikely these measures will have buy–in. Lack of buy-in, in turn, may harm the prospects of
private investments in efficient buildings. The process will vary from country to country. The common
task, however, is to tailor an institutional roadmap with explicit steps for engaging stakeholders and to
understand their roles at different stages of a building’s lifecycle.

Governance
When energy efficiency policies fail to deliver their full potential, it is most often because little attention
was paid to the governance underpinning the implementation. In order to define a governance framework,
it is necessary to define who within government will be responsible for what parts of the action plan. The
responsibilities need to be set at different levels, and must be explicit and transparent. The institutional
responsibility of the monitoring system also needs to be planned at the outset. Often in developing countries,
the capacity for monitoring is limited, and good governance and a system for gradual improvement may
play a critical role.
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THANK YOU TO OUR GLOBAL PARTNERS
The Business Council for Sustainable Energy (BCSE) represents a
broad portfolio of existing clean energy business sectors, including
renewable energy, supply-side and demand-side energy efficiency,
natural gas and electric utilities in North America. Founded in 1992,
the Council advocates for policies at state, national and international
levels that increase the use of commercially-available clean energy
technologies, products and services. Visit: www.bcse.org

The World Green Building Council (WorldGBC) is a network of
national green building councils from around the world, making it
the largest international organisation influencing the green building
marketplace. Green building councils are member-based
organisations that partner with industry and government in the
transformation of their building industries towards sustainability
through the adoption of green building practices. On the ground in
89 countries, GBCs create change in their local markets as a way to
globalize environmentally and socially responsible building practices.
Visit: www.worldgbc.org

Since 1985, the Center for Clean Air Policy (CCAP) has been a
recognized world leader in climate and air quality policy and is the
only independent, nonprofit think tank working exclusively on those
issues at the local, U.S. national and international levels.
Headquartered in Washington, D.C., CCAP helps policy-makers
around the world develop, promote and implement innovative,
market-based solutions to major climate, air quality and energy
problems that balance both environmental and economic interests.
Visit: www.ccap.org

The U.S. Green Building Council (USGBC) is a Washington, D.C.based 501(c)(3) nonprofit organization committed to a prosperous
and sustainable future for our nation through costefficient and
energy-saving green buildings. USGBC works toward its mission of
market transformation through its LEED green building certification
program, robust educational offerings, a nationwide network of
chapters and affiliates, the annual Greenbuild International
Conference & Expo, and advocacy in support of public policy that
encourages and enables green buildings and communities. Visit:
www.usgbc.org
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The Institute for Building Efficiency is an initiative of Johnson Controls providing information and analysis
of technologies, policies, and practices for efficient, high performance buildings and smart energy
systems around the world. The Institute leverages the company’s 125 years of global experience providing
energy efficient solutions for buildings to support and complement the efforts of nonprofit organizations
and industry associations. The Institute focuses on practical solutions that are innovative, cost-effective and
scalable.
If you are interested in contacting the authors, or engaging with the Institute for Building Efficiency, please
email us at: InstituteforBE@jci.com.

Johnson Controls delivers products, services and solutions that increase energy efficiency and lower
operating costs in buildings for more than one million customers. Operating from 500 branch offices
in more than 150 countries, we are a leading provider of equipment, controls and services for heating,
ventilating, air-conditioning, refrigeration and security systems. We have been involved in more than
500 renewable energy projects including solar, wind and geothermal technologies. Our solutions have
reduced carbon dioxide emissions by 16 million metric tons and generated savings of $19 billion since
2000. Many of the world’s largest companies rely on us to manage 1.5 billion square feet of their commercial
real estate.
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