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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 effi ciency 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 effi cient way. This paper reviews 
policy options available to accelerate energy effi ciency 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 effi ciency of new 
and existing buildings. Taken together, naMas, lEDs and city actions all offer new opportunities for 
accelerating and scaling up building effi ciency in emerging economies.

This report was made possible thanks to the BcsE, ccap, WgBc, usgBc and the dedication from countless 
individuals acknowledged in the Full report.
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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:

• �Policy 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 

• �Energy 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

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.

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.
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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.  

	 – �Bottom 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 best-
practice 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: 

• �Standardization, 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.

• �Automation 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:

• �Smart 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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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

The Business Council for

®



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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