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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 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.  

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.

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 

energy costs over the lifetime of that 

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 

built environment for years to come.

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%

Efficient Chillers
(higher chiller COP) 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%

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

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. 

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

Hot Summer
Cold Winter

Hot Summer
Warm Winter

Severe
Cold

Severe
Cold

Cold

Cold

Temperate

Sources: �Energy 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

ULB
Approval

Occupancy
Certificate

Design Construction Tenant Interiors

Bundle 1

Bundle 2

Bundle 3

Building 
structure, 
walls, roof, 

finishes

HVAC

Lighting

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. 

Source: �Energy Conservation Building Codes – Stepped Bundles, Shakti Sustainable Energy  
Foundation  (2011) 5
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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

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
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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 effi ciency, 
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 infl uencing 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, nonprofi t 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) nonprofi t organization committed to a prosperous 
and sustainable future for our nation through costeffi cient and 
energy-saving green buildings. usgBc works toward its mission of 
market transformation through its lEEd green building certifi cation 
program, robust educational offerings, a nationwide network of 
chapters and affi liates, 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

Sustainable
Energy
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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.

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.
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