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Box 1.
The Economic Impacts of Electricity Shortages12

The 2008 electricity crises in South Africa caused a four-day shutdown of the 
mining industry, the largest economic engine of that country and one of the 
largest employers.   Emergency negotiations to put production back online meant 
implementing load shedding (scheduled black-outs) all over the country, 
disproportionately affecting businesses and consumers in the poorest 
communities.

In Pakistan, the 2008-2009 power crisis resulted in a loss of electricity for periods 
ranging from two to 12 hours per day, depending on the part of the country. 
Power shortages cost the economy 7 percent of industrial output and 2 percent 
of gross domestic product (GDP) in fiscal year 2009, further stressing an already 
weakened economy and compounding political strife.  

Power outages resulting from the 2009-2010 electricity shortfall in Ethiopia led to 
an estimated GD P loss of 1.5 percent.

Box 2.
Avoiding Energy Crises by Implementing Long-Term Energy Efficiency Plans – Chile’s  
National Energy Efficiency Program 13

Too often, emergency response measures to save energy are put in place too late 
– after an electricity crisis has occurred. Embedding energy conservation measures 
such as energy efficient buildings in long-term development plans can help reduce 
the chances of electricity crises and quickly mitigate the negative socioeconomic 
impacts in the event of an energy shortage, as demonstrated by Chile in 2007 and 
2008. Chile experienced an average annual growth in GDP of 5.8 percent from 1990-
2003. During the same period, electric power consumption rose by an average of 8.2 
percent per year. Recognizing the strain on the power sector, the Chilean ministry of 
the Economy created the National Energy Efficiency Program, which conducted 
baseline studies and market analyses for energy efficiency measures in industrial 
sectors, public and commercial buildings, and home appliances. This preparation 
was instrumental in helping the government identify energy efficiency measures 
during Chile’s 2007-2008 electricity shortage. Through strategies implemented 
before and during the crisis, such as public information campaigns and distribution 
of compact fluorescent light bulbs, Chile was able to avoid interruptions to its 
electricity supply. As a result, electricity consumption remained flat in 2008 alongside 
a GDP growth of 3.2 percent. Since the shortage, the national government has put 
further emphasis on efficiency by increasing the budget of the National Energy 
Efficiency Program and creating a new government agency for energy efficiency. 
Chile is currently drafting a 10-year plan focused on improving efficiency in the 
commercial, residential, industrial, and transport sectors. 
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whose economic growth is not matched by energy conservation or new generation. Prolonged 
shortages can cause significant detrimental economic and humanitarian impacts (see Box 1).14  

Reduced electricity use in efficient buildings can be a strategy to help improve overall electric 
grid reliability and foster greater resiliency.  

Decision-makers can help mitigate the negative impacts of electricity supply shortage by 
implementing energy efficiency measures, which will allow for economic growth and increase 
the stability of electricity supply (see Box 2).

SOCIAL DEvELOPmENT

Buildings lie at the heart of two major social development challenges – energy access and 
urbanization. Investments in efficiency lower the cost of achieving universal energy access.  
The rapid demographic changes of urbanization provide tremendous potential to implement 
best-in-class building practices today and avoid “locking in” decades of inefficiency. 

Increased Energy Access

In both in urban and rural areas, electricity is fundamental to basic services such as education, 
clean water, and access to quality medical care. Inadequate energy supplies threaten economic 
development and social well being, hindering global competitiveness and raising barriers to 
poverty eradication.  Efficient buildings can help increase energy access and reduce fuel poverty 
for low-income residents. The United Nations estimates that 2.6 billion people rely on traditional 
biomass for cooking and an estimated 1.6 billion people lack access to electricity.15 many 
people who do have access to electricity are under-served. Combinations of low income levels, 
high energy prices and poor housing quality can force households to choose between adequate 
energy services and other essentials.16 Occupants of energy efficient homes are likely to spend 
less money lighting, heating and cooling them. For example,  savings from energy efficient 
home provide additional spending power for low-income residents.

Policymakers seeking to provide affordable, reliable energy to populations that have been  
un-served, or under-served should look to energy efficiency as a key component of the 
solution. Efficiency is one of the most effective and lowest-cost measures to help expand 
energy access and distribute scarce energy resources. making the best use of existing supply 
is crucial to improving access to energy, especially in high-growth countries such as Brazil, 
China and India.17 Each additional $1 spent on energy efficiency in electrical equipment, 
appliances and buildings avoids more than $2, on average, in energy supply investments.18

Sustainable Urbanization:  Rapid Demographic Change

Buildings form the fabric of the rapidly growing urban landscape. 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 2). Rapid urbanization means there is a 
tremendous opportunity today to shape tomorrow’s cities and buildings. 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.
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Urbanization is happening at the fastest rates in emerging economies. For example, more than 
half  the world’s current population lives in Asia, and 28 percent of those people will move 
from rural to urban areas by 2050.  

Figure 2.
The pace of urbanization is unprecedented
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With urbanization comes rapid growth in construction of buildings. According to a report by 
Global Construction Perspectives and Oxford Economics,21 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.  

Figure 3.  
Percent Population Growth in Urban Areas, 2000-2050

Source: NASA image. United Nations, World Population Prospects: The 2008 Revision (medium scenario) 
(2009) 20
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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. Investments in efficient buildings can play a key role shaping 
the urban energy future. 

ENvIRONmENT AND HEALTH
Buildings use large quantities of raw materials, including energy, water and construction 
materials, competing with other sectors of the economy for these scarce resources. The 
environmental impact of the built environment can be minimized with energy efficient buildings 

Box 3.
Low-Carbon Cities in China 22

China has pledged to reduce carbon emissions by 40-45 percent per unit of GDP 
by 2020, compared to 2005 levels. The central government expects to meet this 
goal in part through the development of low-carbon city projects. According to 
China’s 12th Five Year Plan, by 2015 China will establish 100 model cities, 200 
model counties, 1,000 model districts and 10,000 model towns under a green and 
new energy theme to showcase its achievements in low-carbon development. 
According to a study by the Chinese Society for Urban Studies (CSUS), 276 of the 
287 cities in China with municipality status have proposed low-carbon or Eco-City 
goals. Of these, more than half have begun construction projects in an effort to 
fulfill these goals, while more than a quarter have specific plans for action in the 
near future. Chinese low-carbon cities are predominantly new developments and 
have been encouraged under China’s 2009 economic stimulus package, which 
promised to invest RmB201 billion (US$32.8 billion) in energy efficiency and 
alternative energy industries.  

In addition, the National Development and Reform Commission (NDRC) in China’s 
12th Five Year Plan designated eight cities as national pilots for low-carbon 
development, including Tianjin, Shanghai, Hangzhou, Chongquing and Baoding. 
Plans for low-carbon cities generally place more importance on building efficiency 
when the city enjoys a high level of post-industrialization, as in Tianjin, Shanghai 
and Hangzhou. In cities where the level of post-industrialization is relatively low, 
as in Chongquing and Baoding, building efficiency is not central to the overall 
low-carbon development strategy, as carbon reductions can be achieved more 
easily in the industrial sector.
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that mitigate greenhouse gas emissions, as well as with environmentally sound siting decisions, 
materials selection, water use, and waste management. In addition, energy efficient buildings 
contribute to better indoor and outdoor air quality, leading to health benefits.

mitigating Climate Change
Buildings make up a large portion of greenhouse gas emissions today, and under a business-
as-usual scenario they will contribute even more emissions by 2030. A study by 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 2030,23 with most abatement coming from 
end-use measures. A global GHG abatement cost curve for energy efficiency measures through 
203024 shows that many building efficiency measures actually have a negative cost of abatement 
for CO2e. This suggests that over the life of the building, the energy savings outweigh the up-
front cost increases of designing and constructing a more energy efficient building.

In addition to being a low-cost source of greenhouse gas mitigation, energy efficient buildings 
can be designed to increase resilience to the impacts of climate change. Resilience to climate 
change impacts can be integrated into the design, construction and management of buildings. 
This is especially important in developing countries, where inadequate buildings may put at 
risk the lives of millions of people. For more details on the ways energy efficient buildings can 
mitigate carbon emissions and increase building resilience to climate change, see the Climate 
Action section.

Efficient Use of Water, Waste, Land and Building materials
Sustainable buildings go beyond energy efficiency to minimize many other environmental 
impacts.  Buildings have an impact on the environment from land use decisions at the time of 
siting, selection of materials during design and construction, the use of energy and water over 
the building’s life, and the management of the waste produced in the building.  

The siting of a building has an impact on the environment. Decisions must be made about 
matters such as placing the building on a brownfield site or virgin natural landscape, locating 
it close to public transportation, and choosing a site with high-quality solar energy resources.  
Decisions also affect the building’s orientation for solar energy or daylighting, strategies to 
control sediment and erosion, and the impact of the building on stormwater runoff.  

Buildings are also big users of water. The world’s cities take up just two percent of the Earth’s 
surface, yet account for roughly 60 percent of the water tapped for use by people.25 There are 
many potential ways to increase water efficiency, including installing low-flow faucets, toilets, 
showers and washers and fixing leaks. In addition, in arid areas, rooftop water catchment 
systems can be considered for collecting rainwater and using it for landscape irrigation.

In addition, construction materials and interior design elements like furniture and carpeting can 
be sourced sustainably. And, waste from the building can be recycled both daily basis and at 
the time of a major renovation, when building materials need to be disposed of.

many green building certification programs exist around the world. A leading example is the 
LEED Green Building Rating System developed by the U.S. Green Building Council, which 
provides building owners and operators with a framework for identifying and implementing 
practical and measurable green building design, construction, operations and maintenance 



www.InstituteBE.com  Institute for Building Efficiency 1-17
06/2012

solutions. LEED provides independent, third-party verification that a building, home or 
community was designed and built using strategies aimed at achieving high performance in key 
areas of human and environmental health: sustainable site development, water savings, energy 
efficiency, materials selection and indoor environmental quality. The number of LEED certified 
buildings has been growing rapidly. LEED registered and certified projects now represent nearly 
9 billion square feet of building space, and 1.6 million square feet of real estate is LEED certified 
per day around the world. LEED and other certification programs are transforming the way built 
environments are designed, constructed, and operated.

Improved Indoor and Outdoor Air Quality

Efficient buildings that are adequately ventilated tend to be healthier than conventional 
buildings. Indoor air quality is an extremely important issue. For example, one study shows that 
American’s spend more than 90 percent of their time in buildings.26 According to the same 
study, indoor air quality was on average five times (and as high as a 100 times) worse than 
outdoor air quality. Efficient, green buildings help create healthier conditions by supporting 
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.

Inefficient energy consumption contributes to air pollution produced by the combustion of 
fossil fuels used to make electricity. Reducing energy consumption in buildings can reduce the 
amount of fossil fuels needed for power generation. Emissions from power generation affect 
air quality, and reducing fossil fuel emissions can reduce the frequency of illnesses such as 
asthma and lung cancer, as well as lower the overall mortality rate.27 One study analyzed the 
health impacts of increasing residential insulation for new housing in the U.S. from current 
practice to best practice. According to the International Energy Conservation Code, NOx 
emissions decreased by 30,000 tons and SO2 emissions decreased by 40,000 tons over 10 
years.28 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, leading to an estimated 240 fewer deaths, 6,500 fewer asthma attacks, 
and 110,000 fewer restricted activity days per year.29

CONCLUSION

The opportunity exists today to align rising energy demand and urbanization trends with 
sustainable development goals by making buildings more efficient. Efficient buildings improve 
energy, water and materials efficiency, enhance indoor and outdoor air quality, and contribute 
to greenhouse gas emission mitigation. The resource efficiency of effcicient buildings can help 
cities and countries meet economic development goals while also meeting social and 
environmental goals.
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CLImATE ACTION  
AND BUILDINGS 
Energy efficient building policies are tools that can contribute to 
greenhouse gas mitigation efforts and a sustainable energy future. 
Changes in commercial, public, and residential buildings design and 
construction are widely identified as the most cost-effective greenhouse 
gas abatement opportunities. Two mechanisms, nationally appropriate 
mitigation actions (NAmAs) and low-emission development (LED) 
planning, present opportunities for emerging economies to receive 
assistance in the design and implementation of building efficiency 
policies. Today, building efficiency policies often receive less attention 
than renewable energy projects and other abatement opportunities even 
though the mitigation potential per dollar spent is greater.

EFFICIENT BUILDINGS: A SOURCE OF  
COST-EFFECTIvE EmISSION REDUCTIONS

Buildings make up a large portion of greenhouse gas emissions today, 
and under a business-as-usual scenario they will contribute even more 
emissions by 2030. 

For example, the mcKinsey 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.2

Figure 1.  
Current and Projected Building Sector Emissions by World Region

Source: IPCC A1 scenario, www.ipcc.ch 1
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Energy efficient buildings are a source of 
significant and cost-effective mitigation 
of greenhouse gas emissions. 

Every US$1 of support for energy 
efficiency catalyzes a reduction of about 
2.2 tons of CO2. The same investment in 
renewable energy catalyzes a reduction 
of only 0.4 tons. 

Investing in building efficiency can help 
emerging economies build sustainable 
communities and avoid “locking in” high 
emissions amid rapid urbanization.

Nationally appropriate mitigation actions 
(NAmAs), low-emission development 
(LED) strategies (low-carbon 
development), 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.

Today, building efficiency policies often 
receive less attention than renewable 
energy projects and other abatement 
opportunities, despite being identified as 
least-cost strategies for governments 
and investors.

Energy efficient buildings can increase 
resilience to the impacts of climate 
change.
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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.3 
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. A mcKinsey abatement 
cost curve shows that many building efficiency measures actually have a negative cost of 
abatement for CO2e.4 This suggests that over the life of the building, the energy savings 
outweigh the up-front cost increases of designing and constructing a more energy efficient 
building.

Figure 2.  
Global GHG Abatement Cost Curve Beyond Business-As-Usual – 2030
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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 NAmAs and  LED’s.

Another study by 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 
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from business-as-usual to a 450 ppm trajectory by 2030,6 with most abatement coming from 
end-use measures.

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.7 Under a business-as-usual scenario, CO2 emissions from buildings would increase 
over 14 Gt by 2030, compared to 8.6 Gt in 2004.8 Because much of the mitigation can be met 
through low-cost options, no other major abatement category can deliver the economical 
mitigation potential that can be achieved in this sector.9 

Figure 3.  
End-Use Efficiency: The Largest Abatement Potential to 2030
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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.11 much of the potential is found in the developing 
world. 

NATIONALLY APPROPRIATE mITIGATION ACTIONS (NAmAS)

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 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).12 The Cancun Agreement formalized 
that developed countries would undertake quantified economy-wide emissions targets,13 while 
developing countries would undertake NAmAs. NAmA 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.14   
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For the first time, large emerging economies acknowledged their mitigation actions under the 
UN Convention on Climate Change.15 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 2011.16 many countries did not submit energy efficient building-related 
NAmAs in this first round of submissions, but are continuing to develop NAmA approaches. 
Interestingly, as of march 2011, 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. 

Developing countries have agreed to measure, report and verify (mRv) mitigation actions 
(NAmAs) that require international support.i 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 1). 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.17 

Box 1.
Mechanisms for support: finance, technology and capacity building 18

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:

•  Provide US$30 billion between 2010-2012
•  Jointly mobilize US$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 implementation).

In Cancun, governments also decided to establish a Technology Mechanism 

•  It should 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 under development. 

i.   In the Cancun Agreement, developed countries agreed to submit detailed annual inventories of greenhouse gas 
emissions and report progress in emission reductions every two years.  In 2011, countries were discussing how 
best to meet these reporting requirements.
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LOW-EmISSION DEvELOPmENT (LED) PLANNING 

The concept of LED first emerged in 2008 in the UN international climate negotiations19 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). LED plans are also known as “low-carbon development 
plans”, 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.20  

Box 2.
Pathways to low-carbon growth and development: Illustrative efforts22

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:

South 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 US$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 UK 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 UK 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. 
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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.21 To encourage systemic change, a number of pioneering 
countries have taken the first steps in the design of longer-term pathways that promote LED 
(See Box 2 for examples). 

Building efficiency is a natural fit for LED plans given the strong emphasis of these plans 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 in low-carbon development plans, and building efficiency policy design and 
implementation often requires this kind of coordination across different government institutions 
and sectors of the economy (See examples in Box 3). 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.

Box 3.
Building Efficiency in Low Emission Development Plans23

Building Efficiency in Mexico
In working with the mexican government to prioritize options for low-carbon 
development, the Energy Sector management Assistance Program (ESmAP) outlined 
a plan that focused on the net cost or benefit of each instrument to reduce emissions 
along with an analysis of implementation feasibility. In this plan, efficiency interventions 
in the residential and nonresidential building sectors were projected to reduce up to 
18 million tons of CO2e per year, with a cumulative net benefit of US$62 per ton of 
CO2e reduced.

Building Efficiency in Poland  
In Poland, energy efficiency measures across buildings, transport, and industry played 
a central role in the country’s marginal abatement cost curve analysis because of their 
low price and little impact on growth. In particular, the report generated by ESmAP in 
cooperation with the Polish government found that end-use measures had lower 
capital costs and earlier returns. If implemented successfully, cross-sector energy 
efficiency measures can deliver nearly 30 percent of Poland’s greenhouse gas emission 
abatement obligations at a negative cost of -14€ per ton of CO2e reduced.

THE CLImATE FINANCE GAP FOR EFFICIENT BUILDINGS

The Global Environment Facility (GEF) has shown that every US$1 of GEF support for energy 
efficiency catalyzes a reduction of about 2.2 tons of CO2. The same investment in renewable 
energy catalyzes a reduction of only 0.4 tons.  In 2011, the independent evaluation arms of the 
GEF, the World Bank Group, the Asian Development Bank, and the European Bank for 
Reconstruction and Development analyzed investments in energy efficiency across these 
institutions and found that significant biases were hampering the financing of energy efficiency 
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projects, despite larger mitigation returns on investment when compared to energy generation 
projects.24  

 A look at climate finance data shows that even though building energy efficiencyprojects have 
been identified as least-cost strategies for governments and investors, development institutions 
lag both in approving such projects and in dispersing the funds.  Data from the website Climate 
Funds Update showed that out of 417 cataloged mitigation projects, just 84 projects were 
related to either energy efficiency, standards and labeling, efficient appliances, or lighting.25 Of 
these projects, less than half of the approved funds had been received by recipient countries 
at the time of writing this report. Only 32 projects specifically addressed the building sector at 
the public, commercial, or residential level.

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.26 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.27

A growing number of countries, such as Bangladesh and maldives, are 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.28 

Some of the initial actions that can be incorporated in integrated, climate-friendly design are 
suggested in Box 4. 

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. 
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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.

Box 4.
Examples of Integrated Climate-Friendly Design in Buildings29

• 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.

•  Drainage systems, permeable paving and entrance thresholds that can handle 
more intense rainfall. 

•  Exteriors 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.

Box 5.
Cities and Adaptation30

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, project design and decision-making. 
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. The search for new mechanisms to finance the “Resilient 
City” illustrates the stronger emphasis among local governments on developing 
solutions for the urban environment.
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CONCLUSION

Under a business-as-usual scenario, building sector contributions to greenhouse gas emissions 
are set to rise rapidly in  fast-urbanizing developing countries in Asia, Latin America and Africa. 
Studies show that improved energy efficiency in buildings has the potential to be a sizable, 
cost-effective greenhouse gas emission abatement opportunity. Energy efficient buildings can 
also contribute to making cities more resilient to climate change. Progress has been made in 
recent years to integrate building efficiency into climate change mitigation and adaptation 
plans, but more can be done. mechanisms such as NAmAs and LED plans present an opportunity 
for developing countries to receive assistance in the design and implementation of building 
efficiency policies.

In the Cancun Agreement, developed countries agreed to submit detailed annual inventories of 
greenhouse gas emissions and report progress in emission reductions every two years.  In 
2011, countries were discussing how best to meet these reporting requirements.  
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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.

Figure 1. 
Lifecycle of a Building

Design Construction

Tenant
Build-Out

Operation and
MaintenanceSale/Lease

Retrofit

Source: Institute for Building Efficiency, Johnson Controls Inc.(2011)

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

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.

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

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

•  When 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.  

•  Building 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.  

•  Existing 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. 

M
ar

ke
t

•  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.
•  Externalities associated with fossil fuel consumption are not priced; imperfect competition.
•  Dispersed 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.

•  Energy tariffs discourage energy-efficient investments.

Fi
na

nc
ia

l

• Organizations rely on constrained internal capital and operational budgets.
•  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.
•  For financial institutions, small transaction sizes may require bundling of buildings or improvement 
measures to make them suitable for financing.

Te
ch

in
ic

al •  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.

A
w

ar
en
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s

•  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.

In
st

it
ut

io
n

•  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.

•  Energy 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.

Table 1.  
Barriers to Energy Efficiency

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.

Figure 2. 
Building Efficiency Policy Categories

Building
Efficiency

Codes

Targets

Awareness Incentives

Utilities

Capacity
Building

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.

Source: Institute for Building Efficiency, Johnson Controls Inc.(2011)
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Codes
•  building energy codes

• appliance and equipment standards

Targets
•  building efficiency improvement targets

•  government procurement targets

Awareness

• data collection and baseline development

•  competition and awards programs

•  audits – voluntary and mandatory

•  ratings and certification programs

•  disclosure of energy performance certificates

•  public awareness campaigns

Incentives

•  grants and rebates

•  risk mitigation guarantees

•  revolving loan funds

•  energy performance contracting enablers

•  tax incentives

•  tax-lien financing

Utilities

•  utility public benefits fund

•  on-bill financing

•  revenue decoupling

•  advanced metering infrastructure

•  dynamic pricing of electricity

•  demand response

Capacity Building
•  direct technical assistance

•  workforce training

Table 2.  
Policy Options for the Built Environment

Source: Institute for Building Efficiency, Johnson Controls Inc.(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.

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.

Figure 3. 
Crossing the Bridge to more Energy Efficient Buildings

Source: Institute for Building Efficiency, Johnson Controls Inc.(2011)
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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. 

•  Programs 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.  

•  Workforce 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.
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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 on-
bill financing programs are mechanisms often designed specifically to support the 
development of building efficiency retrofit projects.  

•  Policies 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 pre-
selection, 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, Johnson Controls Inc.(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).

•  Policies 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.

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.

Figure 4. 
Illustrative Trade-offs Among Policy Options
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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, Johnson Controls Inc.(2011)
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Figure 6. 
Singapore’s Approach

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.

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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