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As the public gains
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pollution data at any
location via portable
devices, demand for
indoor air purification
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1. INTRODUCTION

consumption and rising." Given the energy consumption and carbon

implications of China'’s rapidly expanding building floor area—2 billion
square meters annually, equivalent to a fourth of the total building area in the
U.S.” —it is critical that the government prioritizes energy efficiency. China
is already encouraging building energy efficiency through new technology
promotion, building codes and standards, and financial incentives. However,
administrative measures and government funds are insufficient to generate
needed investments. To successfully reduce emissions from the building
sector, China should allow the market to play a greater role in delivering
energy savings.

Today, buildings account for about a third of China’s final energy

Building energy disclosure is a low-cost market tool that can help China
achieve cost-effective improvements in building energy efficiency. Unlike
codes or standards, which establish baseline efficiency requirements for
buildings, energy benchmarking and disclosure raises awareness in the
market by providing owners with the tools and information needed to better
understand their buildings’ efficiency, and making this information available
to buyers, investors and tenants. When in the hands of the public, building
energy data can boost demand for more efficient buildings. Specifically, when
a building's energy use is transparent, building tenants are empowered to
make informed purchase and rental decisions based on the estimated costs
associated with the building’s operation.

This paper focuses on the role of expanded energy use disclosure in
constructing a stronger market for building energy efficiency. Disclosure—
when combined with effective enforcement of regulations, targeted incentives,
competent technical services, and access to financing—can help drive the
market for investments in building efficiency. Experience in both China and
the U.S. with data disclosure prove of the potentially transformational impact
that policies can have on the market. In the U.S., emissions disclosure via the
Toxic Releases Inventory has affected investor behavior through reduced
asset prices for polluting firms; it has also moved company behavior towards
decisions to reduce emissions and invest in lower-emissions activities.® China’s
real-time release of ambient PM2.5 data beginning in 2012 is driving similar
changes. As the public gains access to 24-hour pollution data at any location
via portable devices, demand for indoor air purification and has increased. The
same disclosure model could be applied to building energy use.

China has made noteworthy progress in building energy disclosure through
investments in disclosure platforms for large non-residential buildings

and allocation of institutional capacity across cities for implementing
disclosureegulations. But more can be achieved.

International experience with building energy disclosure provides important
lessons that can be helpful to China as it improves the energy efficiency of
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For the purposes of this report, building energy benchmarking, disclosure and labeling are defined as follows:

Building energy The process of measuring a metered building’s energy use with a standard metric to
benchmarking track improvements in energy efficiency over timeby comparing these metrics to the
building’s baseline or with other buildings of the same characteristics. Benchmarking
is used to compare a metered building’s energy performance over time, among peer
groups, or to identify top performers.* Collection and use of diverse types of data such
as total annual energy use, square footage, occupancy rate, operation times and climate
factors, combined with training, can help improve accuracy of benchmarking results.”

Building energy The process of making building energy consumption data publically available via an

disclosure online platform following the annual recording of energy use data to a centralized
database by building owners and electric utilities. Once owners report data via the
central database, relevant government bodies assess the data for authentication and
disclose data in a user-friendly manner allowing potential buyers, renters, and investors
to make informed transactional decisions that take building energy performance into
consideration. Disclosure also allows service providers to more easily identify and
connect with communities and property owners in need of energy efficiency services.*
For the purposes of this paper, building energy disclosure does not include building
energy labeling.

Building energy The practice of making a building’s energy consumption visible to the public through an
labeling energy rating or score, provided as a certificate, plaque, or made available online.

Note that building energy benchmarking, disclosure and labeling practices differ across countries and that definitions may vary.

its large non-residential buildings. In the past decade, Europe and large cities
in the U.S. such as New York have launched new building energy disclosure
laws to help incentivize building energy efficiency. This paper reviews these
efforts and points at the following early lessons for China on the impact that
disclosure could have:

e Building energy disclosure has been shown to provide a small but
significant incentive for building owners and operators to improve energy
efficiency. After three years of mandatory reporting and benchmarking for
over 13,000 properties in New York City beginning in 2010 via the EPA'S
Energy Star Portfolio Manager benchmarking tool, energy use per building
has declined citywide.® Data remain limited, but more evidence should be
available in the next few years.

e Building energy benchmarking in the U.S. is leading to new business
models that combine “big data” analytics with real estate and energy
businesses like utilities and energy service contractors. As data become
more easily accessible to the public through online platforms, and as

* In New York City, building owners are mandated to report energy consumption data via the U.S. Environmental Protection
Agency's Energy Star Portfolio Manager — an online tool that building owners can use to measure and benchmark energy
performance over time. Once this energy use data is recorded using Portfolio Manager, the city government discloses the
information publically in a format that is consistent for all buildings and understandable to market players.

Stronger Markets, Cleaner Air



The value of energy
efficient buildings
extends far beyond
cost savings and
carbon reduction.
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building codes tighten, there will be greater incentive among building

owners, potential buyers and developers toinvest in energy efficiency.
Benchmarking could have a much greater impact than earlier energy

service company models or efforts to promote behavioral change and
energy conscious investment.

 Building energy benchmarking and disclosure have the potential to help
policymakers, utilities and energy service companies identify individual
neighborhoods and buildings for services and financial incentives.

The value of energy efficient buildings extends far beyond cost savings and
carbon reduction. A growing body of research suggests that buildings with
higher energy performance are also likely to be of better quality and healthier
for occupants.” A study published in the Journal of Building and Environment,
for example, correlates reductions in energy use with increased occupant
comfort.? The authors argue that low energy buildings could “achieve some
of the highest levels of occupant satisfaction.” Similarly, empirical data from
a 2000 Lawrence Berkeley National Laboratory study shows that improved
indoor environments could produce significant gains for employee productivity
and health.™ The paper cites several energy efficiency measures ranging from
heat recovery to energy efficient lamps that improve indoor environmental
quality, occupant health, and even performance.”

With its rapid rate of urbanization, China has much to gain by more
aggressively pursuing energy efficiency in buildings to support development of
smart and efficient urban centers of the future. Building energy disclosure can
be an important market tool in achieving this goal.
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2. BENCHMARKING AND DISCLOSURE
ACCELERATE EMISSIONS REDUCTIONS

Building energy benchmarking and disclosure can help accelerate energy
efficiency and reduce emissions from China’s building stock. Experience
suggests that owners and operators who benchmark their buildings’ energy
use, by measuring and tracking energy consumption with a standard metric to
evaluate efficiency in comparison to similar buildings, are more likely to invest
in energy efficiency." This is partly because benchmarking allows building
owners to more easily identify the most cost-effective measures for improving
energy efficiency. Effectively disclosing benchmarked results to the public

via online platforms and with the use of tools such as building labeling can
subsequently create competition in the market and drive investment in energy

saving technologies and practices.

In addition to weak building codes and standards, insufficient investment in
building energy efficiency has been attributed to high costs associated with
energy efficiency technologies and retrofits, and weak incentives for good
performance. This overall lack of incentive has resulted in what the European
Commission calls a vicious “circle of blame” in building energy efficiency.”

In this “circle of blame,” regulators are criticized for weak policy, the building
industry is blamed for hindering implementation of efficiency measures, and
consumers claim that they lack the information on energy efficiency needed
to make informed purchases.® As a result, contractors, developers and
builders insist that there is no incentive to invest in energy-efficient buildings

or retrofits.

MARKET BARRIERS TO OPTIMIZED BUILDING ENERGY USE

Principal-agent (landlord-
tenant) problem

Market failures Assymetric information

Credit constraints

Search costs
Market barriers

Uncertainty

Inattention

Behavioral failures

Status quo bias

If a property owner makes an investment, the tenant who pays the bills
receives the benefit

The property owner is unable to credibly convey information about the
value of energy efficiency improvements and cannot recoup cost of
upgrades through higher rent or sales prices

The property owner may not have sufficient funds to pay upfront
investment cost

The property owner must spend time searching for information related
to energy efficiency, paying for an energy audit and locating contractors
to perform upgrades

Future cost savings are uncertain, adding risk to any energy investment

Owners and occupants pay little attention to energy when making
investment, purchase or rental decisions

Property owners defer decisions on upgrades even when they offer
a large benefit

Source: Analysis Group, 2013
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At each step in the cycle, market players await a behavioral change from other
actors before they respectively buy, build, commission, or fund sustainable
buildings."” A study on building energy efficiency in Norway attributed
deficiencies in energy efficiency public policy, a lack of government promotion
of efficiency, and far too little innovation or investment in research and
development (R&D) in the building industry as responsible for slow adoption
of energy efficiency."™ According to the authors of the study, developers focus
too much on reducing short-term costs and too little on recent improvements
in design practices. This results in the reuse of older, less energy-efficient
designs, including deployment of outdated equipment, materials and building
management systems in new projects."”

Building energy benchmarking and disclosure can resolve some of these
barriers, replacing the “circle of blame” with a virtuous cycle in which greater
awareness of building performance, and the associated energy savings,
catalyzes action on the part of property developers and building owners
alike. Just like appliance energy labels, providing more energy information for
buildings in understandable ways helps consumers make informed choices

BUILDING ENERGY DISCLOSURE CAN HELP TURN THE BUILDING
ENERGY EFFICIENCY “CIRCLE OF BLAME™ INTO A VIRTUOUS CYCLE

CIRCLE OF BLAME

Would invest
in sustainable
buildings, but
demand is low

Investors

Would purchase
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buildings, but there
are few available
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when buying or renting. Disclosure also gives technology companies the
incentive to innovate,” while directly encouraging building owners to invest in
energy efficiency retrofits.”' Therefore, the reporting of energy performance is
as important as the collection and analysis of the data itself. Disclosure will be
effective if the data on building energy performance is presented in ways that
are useful for market players.

Under the most optimistic long-term scenario, building energy benchmarking
and disclosure could enable a significant market transformation in the building
sector by changing expectations of what customers value when renting or
buying.” For example, there is the potential for customers to consider energy
efficiency as one key indicator of overall property quality. Greater disclosure
could increase the relative value of properties with higher performance,
spurring demand for energy-efficient products, materials and services,

but buyers currently lack methods of determining the energy efficiency
characteristics of properties. Though building energy policy would continue
to depend on traditional regulations such as building codes and standards,
energy disclosure could help address market failures while empowering
building occupants and owners to make better energy choices.

When combined, building performance and operational data can drive
investment in energy efficient retrofits and practices. In the short-term, making
operational data on energy used within the home—beyond overall energy
consumption to include consumption by individual appliances—available to
occupants and building owners is a powerful tool for encouraging needed
investments in more efficient practices.”

BUILDING ENERGY DISCLOSURE

Disclosure also gives
technology companies
the incentive to
innovate, while directly
encouraging building
owners to invest in
energy efficiency
retrofits.
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3. BUILDING ENERGY DATA POWERS
NEW INDUSTRIES

Building energy benchmarking and disclosure are already beginning to
enhance the market for services related to energy efficiency across the U.S.
and EU. Benchmarking and disclosure in the U.S., for example, are creating

an entirely new industry that uses the data to help building owners achieve
improvements in energy performance. This type of disclosure, and the market
behavior it incentivizes, can go beyond energy savings to accelerate job
creation in energy efficiency auditing, data analytics, demand response, and
clean energy deployment.

One of the earliest results of building energy disclosure in the U.S., together
with supporting policies, was the birth of the energy service market. Energy
service companies (ESCOs) in the U.S. have accelerated green building
development, creating one of the most mature ESCO markets in the world.*
Through minimal upfront investment geared at long-term savings, ESCOs
have helped building owners finance efficiency investments for new buildings
as well as retrofit projects.” In the ESCO model, building owners enter into
energy savings performance contracts (ESPCs) through which service providers
provide energy efficiency consulting in exchange for a percentage of the profit
from savings achieved. Since the 1970s, and especially the early 1990s, there
has been a dramatic increase in the number of energy service companies
(ESCOs) worldwide, indicative of the growing demand for energy efficiency
services.”

The ESCO model has the potential to make significant contributions to
China’s existing building market, just as it has done in other countries.”
However, of the over 2,000 ESCOs registered in China today, most focus
primarily on relatively simple technology projects as opposed to larger, more
comprehensive solutions—a challenge the U.S. also faces.” Unlike in the U.S,,
however, where ESCOs cover a variety of building sectors as well as industry,
China’s ESCOs started their experience in industrial processes. While its ESCOs
have over the recent years ventured into the built environment, China can
build on the progress made by allowing these companies to play a larger role
in this market. Public building energy disclosure can help produce new leads
for ESCOs, thereby opening new channels for the market to participate in
building energy efficiency, and allowing new business models to flourish.

Within the past decade, startups have devised even more creative ways of
collecting and distributing building energy data to facilitate energy smart
decisions and efficiency investments. As utilities and private startups such as
Opower have discovered, enabling building owners and energy managers to
compare performance against that of their neighbors or business competitors
can drive significant operational changes.”” Opower estimates that through
early 2014 its mailings and emails to building owners and utility customers—
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the mailings feature bar charts and simple emoticons—have produced
electricity savings of over 4 billion kwh.* The company’s experience is in line
with that of other utilities that have discovered the power of information to
“nudge” customers towards lower consumption patterns.

Retroficiency is another startup using a combination of public and private data
to push energy savings for buildings. The company has shown how data can
be used to match city neighborhoods to energy efficiency investments. For
example, Retroficiency identified New York neighborhoods that would benefit
more from better insulation as opposed to better windows. The company’s
maps are powerful tools for policymakers and private companies looking for
opportunities to reduce energy use at both the city and building levels.*'

These new business models are an indication of a new industry that has the
potential to change the way building owners, operators and investors think
about efficiency.

RETROFICIENCY ANALYSIS OF NEW YORK ZIP CODES THAT WOULD BENEFIT
FROM BETTER TEMPERATURE CONTROL, NEW WINDOWS

SCENARIO 1 SCENARIO 2

What if every building turned the What if every building with old
thermometer up one degree in the windows installed new, efficient ones?
summer and down one degree in the ) ) ) -
winter? Financial Savings: $227 Million

) ) ; . Portfolio Energy Savings (MBtu): 4.5%
Financial Savings: $145 Million

Portfolio Energy Savings (MBtu): 1.9%
KEY: Zip codes ranked by percent savings

I L
Lower savings % Higher savings %

Source: Retroficiency, Greentech Media
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A recent MIT study highlights how building energy labels and new data can
combine to assist local governments and planners as they work to create
stronger policy platforms for energy efficiency:

“Under the current conditions, states, cities, and utilities have access to a few data
Streams: property assessor reports, home energy bills, infrared imagery (being
piloted), and advanced metering data (where applicable). Building labels, especially
if generated through on-site home assessments, can provide a new data stream

to cities, states, and utilities that captures the housing stock’s ratings, shape of
building systems, and retrofit needs. Using this rich dataset in conjunction with the
existing data enables these stakeholders to better identify residential efficiency
potential, create more powerful building models, and develop targeted incentives
for home upgrades.”

Social media is even getting involved. New York-based startup Honest
Buildings began collecting and posting data on over 250,000 buildings in its
hometown in 2012, giving commercial properties online exposure that can
spur energy-conscious decision making during the construction, maintenance
and retrofitting of buildings. Within the first year of its establishment, Honest
Buildings worked with companies and NGOs to expose building performance
and drive energy efficiency in new and retrofit properties.” Despite these
initial efforts, the market has been sluggish and demand for building energy
consumption data is low among customers. Nevertheless, the Honest Building
platform continues to provide energy service companies and contractors
with a platform to locate customers and reduce project pricing through a
competitive bidding process.*

New startups are not the only ones getting involved. As more data becomes
available, tech giants like IBM, Honeywell, Siemens, and GE are joining
energy companies and utilities in the search for ways to marry public and
private building energy data with the services they provide. Demand-side
management, energy storage, rooftop solar PV, home energy management—
all of these technologies are beginning to converge with data availability to
create new pathways for buildings to radically improve energy performance.

These developments have important implications for China. In January 2015,
China's National Development and Reform Commission (NDRC) and the
China Banking Regulatory Commission released energy efficiency credit
guidelines that provide financial institutions with guidance on the types of
projects eligible for energy efficiency funding.® Article 5 of the guidelines
specifies that energy efficiency credits are available for new and existing
residential, government, and other public buildings. The guidelines also state
that buildings that meet national standards should get priority financing.®
Building energy disclosure is a tool that can help ensure appropriate allocation
of financial resources by helping banks better identify projects that should
be prioritized and expanding the market for ESCOs to improve buildings that
are not efficient. Greater involvement by financial institutions will allow new
business models to develop in China.



4. CHINA IS MAKING PROGRESS IN
DISCLOSURE

China is already developing a system for building energy disclosure in its large
non-residential and government-owned buildings.* In fact, energy conservation
and disclosure efforts for public buildings** began as early as China’s 11th
Five-Year Plan.” By 2008, several policies were in place to support building
energy disclosure, such as the State Council’s 2008 Regulations on Energy
Performance of Civilian Buildings and Regulations on Energy Performance of
Public Buildings.*® Article 32 of the Regulations states that all government and
large non-residential public buildings should be evaluated and labeled based
on energy performance and that the results are to be made available to the
public.¥” To date, these efforts have been focused on large non-residential
buildings, which are responsible for 38% of total energy consumed by non-
residential buildings, yet represent only 8.3% of the building stock.

A 2014 joint study by the National Resources Defense Council and the Energy
Foundation highlights the value of disclosing building energy data to potential
buyers, renters, investors and operators to drive efficiency improvements.
The report notes the progress China has made in improving the energy
efficiency of its large non-residential building stock through market-driven
efforts to disclose energy consumption information and eventually make data
accessible via online platforms.* Since establishing the Ministry of Housing
and Urban-Rural Development’s (MOHURD) building energy consumption
monitoring platform for large non-residential buildings in 2007, the Central
Government has collected energy use information for 3,680 buildings in 20
cities over the course of five discrete monitoring stages (as of April 2014).""
The current disclosure system has come a long way, compared to just a few
years ago in 2012, when China did not require public disclosure of data, either
online nor in the building itself.*

One of China’s more recent achievements in building energy disclosure was
the launch of MOHURD's Energy Performance Benchmarking and Disclosure
Program in July 2014, an initiative jointly funded by the World Bank and Global
Environment Facility.”® The Program uses a web-based benchmarking tool

to measure operational energy performance in buildings and builds on the
success from China’s Building Energy Benchmarking Tool, which is already
available in Beijing for hospitals, hotels and office spaces. The online tool
models the U.S. Energy Star Portfolio Manager and borrows aspects of New
York City’s building energy benchmarking and disclosure policy. China plans to
publically release the next version of the online tool in July 2015. The program
is striving to benchmark 29 million square meters of building area by 2017 and
171 square million meters by 2025.*

BUILDING ENERGY DISCLOSURE

One of China’s more
recent achievements
in building energy
disclosure was the
launch of MOHURD's
Energy Performance
Benchmarking and
Disclosure Program in
July 2014, an initiative
jointly funded by the
World Bank and Global
Environment Facility.

* Large non-residential buildings in China are defined as buildings over 20,000 square meters in area.
** pyblic buildings in China are broadly defined as non-residential buildings for public use including but not limited to office
buildings, commercial buildings, schools and hospitals.

Stronger Markets, Cleaner Air



Beijing and Ningbo will be the first municipalities to collect city-level data
and experiment with the new platform between 2015 and 2017. The program
should launch nationally by 2018. The Beijing and Ningbo pilots will also
integrate building energy efficiency with China’s emissions trading scheme
pilots in several cities, including Beijing, Shanghai and Shenzhen.”

Maximizing the impact of these investments will require improved data sharing
among designers, financiers, developers, owners, occupants, operators,
entrepreneurs and regulators. Without access to credible information on
building performance, upstream investments in disclosure platforms and other
effective tools would be constrained. Today, public access to data and sharing
between agencies remain limited.*

Government leadership will be vital as China tries to fully capitalize on its
investments in building energy disclosure. Public buildings, in particular,
represent a huge opportunity for governments to lead by example.”” One of
the most obvious benefits of public sector leadership in driving building energy
disclosure is that savings from energy efficiency improvements can help cut
government costs and make public funds available for investment in other
sustainability services and initiatives. According to a 2012 World Bank report,
China can encourage energy efficiency in public institutions by developing
reputational incentives like awards and benefit sharing for government
agencies, clarifying accountability structures, building the technical capacity of
energy services professionals, and diversifying financing channels.”®

AV A
Data driven: Ningbo (pictured here) and Beijing will be the first municipalities to collect city-level data and experiment with MOHURD's Energy Performance and
Benchmarking Disclosure Program.

The Paulson Institute



5. GOVERNMENT LEADERSHIP CREATED
A MARKET FOR EFFICIENCY IN THE
U.S.

The U.S. was a pioneer on appliance energy labeling, starting with the

Energy Star program launched in 1992. Energy Star, developed jointly by the
U.S. Environmental Protection Agency and the Department of Energy, was
applied to new homes beginning in 1995 on a voluntary basis.* This program
hoped to build upon the success of Energy Star in fostering new energy
efficient appliance supply chains. (Though Energy Star is voluntary, demand
for Energy Star-rated products such as refrigerators means that the majority
of such appliances meet Energy Star requirements.”) An important aspect

of U.S. efforts is that many labeling programs focus on building operational
performance, supported by energy benchmarking. Operation labeling is
required under prevalent programs like Energy Star and LEED, the other main
voluntary green building scheme common in the U.S. Unfortunately, these
programs currently only reach a small percentage of buildings and homes.”'
For example, as of October 2013, the United States was home to over 17,000
LEED-certified projects representing a total floor area of about 234 million
square meters, equivalent to just 3% of the nation’s total commercial floor
space in the same year.” Through 2013, more than 1.5 million new homes and
25,000 buildings and plants had earned the Energy Star rating, a small fraction
of the total number of new homes and buildings.”

In recent years, various states and cities such as California and New York City
have begun to require mandatory energy labeling and disclosure in some
parts of the building market.> In many cases these laws and regulations

on mandatory building energy disclosure began as rules related to building
transactions, such as sales or rentals. In 2011, Washington State enacted a
transactional disclosure-based law, with disclosure required when selling or
renting a building.” Seattle later strengthened this requirement with its annual
reporting law. Early reports suggest that both laws spurred local energy
efficiency and building management for benchmarking services.”

For many U.S. policymakers, the benefit of energy disclosure mandates is
that they offer a more market-oriented approach towards promoting energy
efficiency as compared to tightening building codes and standards. Together
with building codes and standards, more information enables the market to
work more efficiently.

In some cities, building benchmarking information is now onling, creating a
wealth of new data and business opportunities. In 2012, New York City became
the first city in the U.S. to make energy consumption of all large private-sector
buildings available to the general public online.”” After three full years of data
collection, the city now has building data gathered through a mandatory

BUILDING ENERGY DISCLOSURE

Together with building
codes and standards,
more information

enables the market to
work more efficiently.

Stronger Markets, Cleaner Air



citywide benchmarking process collected as part of Local Law 84.% Beginning
in May 2010, all city-owned buildings were required to benchmark energy use
annually. Large private sector buildings* became subject to the same mandate
as of May 1, 2011.”

Specifically, Local Law 84 requires public buildings over 929 square meters in
area and private buildings over 4,645 square meters (or private properties with
multiple buildings with a combined square footage over 9,290 square meters)
to report energy use annually.®® A total of 20,320 large private buildings and
3,097 public buildings reported energy consumption data for 2012 via the
EPA's Energy Star Portfolio Manager benchmarking tool,*' representing a total
area of 239 million square meters, or about 45% of total citywide floor area in
2012.% New York City achieved a compliance rate of 84% by 2013, with a 92%
compliance rate among building owners between years two and three.®®

New York City’s Local Law 84 also has specific clauses related to auditing that
require building owners to save a copy of energy bills for at least three years.*
New York City is also contributing its data to building energy performance
analysis on a national scale, providing anonymized energy data to the
Department of Energy’s Building Performance Database, a visualization tool

SPREAD OF DISCLOSURE LAWS IN THE U.S. AS OF 2014
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* Local Law 84 defines a covered building (or large private sector building) as any building that is not owned by the City of New
York and that exceeds 50,000 gross square feet, and “...(ii) two or more buildings on the same tax lot that together exceed
100,000 gross square feet, or (jii) two or more buildings held in the condominium form of ownership that are governed by the
same board of managers and that together exceed 100,000 gross square feet.”
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NEW YORK ENERGY USE INTENSITY (EUI) SCORE BY
SECTOR IN 2012
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that allows for comparison of building energy performance across similar
buildings.®

New York is already putting energy data to use in intriguing ways. The city
calculates energy use intensity (EUI) scores for properties and buildings,
normalizing for weather and occupancy, as well as a building Energy Star
score.” Scores are based on a 1-100 percentile ranking and give owners and
potential occupants a better understanding of the energy consumed in similar
buildings and how much they could save. The data from New York reveal
ample variation in building energy performance across all sectors.

Other cities have been following New York's example. Austin, Boston, Chicago,
the District of Columbia, Minneapolis, Philadelphia, San Francisco, Seattle,
and Montgomery County in Maryland have adopted similar benchmarking
regulations.®” As data from these locations become available—whether
publicly or to building owners only—they will begin to differentiate buildings
based on energy performance. Credible data that are easy to understand
will be essential to stimulate a market response. Accessible and credible
data also inform regulatory mandates for building energy performance,
gradual tightening of energy codes, green credit promoting energy efficiency
investment financing, and business models that can effectively package
energy efficiency measures to customers. Finally, data can inform urban
planners and designers of the building energy use impacts of various urban
designs and inform policymakers of the types of regulations needed to
support green building development — critical elements in designing more
resource efficient and livable cities.®®

BUILDING ENERGY DISCLOSURE

The data from New
York reveal ample
variation in building
energy performance
across sectors.
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U.S. EXAMPLES OF MANDATORY BUILDING ENERGY DISCLOSURE

Austin, Texas Commercial buildings over 10,000 Phase-in between Residential mandatory audit
square feet, residential buildings 2009 and 2014 and disclosure to buyer/tenant;
over 10 years old Commercial mandatory annual Energy
Star Benchmarking
New York City Public buildings over 10,000 Phase-in between Mandatory Energy Star benchmarking,
square feet; Commercial and most ~ 2010-2011 mandatory audits every 10 years

Residential over 50,000 square feet

Philadelphia, Pennsylvania Commercial buildings over 50,000  June 2013 Mandatory Energy Star benchmarking
square feet, multi-use buildings
with over 50,000 square feet of
commercial use

San Francisco, California Non-residential buildings over 10,000 Phase-in between Mandatory Energy Star benchmarking
square feet 2011-2013 for buildings over 2 years old;
mandatory energy audits for buildings
over 5 years old

Seattle, Washington Non-residential and multi-family Phase-in between Mandatory annual Energy Star
residential buildings over 20,000 2012-2013 benchmarking
square feet

Washington, DC Public buildings over 10,000 square  Phase-in between Mandatory annual Energy Star
feet, private buildings over 50,000 2009-2013 benchmarking
square feet

State of California All public buildings; private non- Phase-in between Mandatory annual Energy Star
residential buildings over 50,000 2004-2014 benchmarking (non-residential
square feet buildings)

State of Washington Non-residential buildings over 10,000 Phase-in between Mandatory annual Energy Star
square feet; Public buildings over 2010-2012 benchmarking and disclosure prior to
10,000 square feet sale, lease, financing

Source: Analysis Group, 2013

New York's experience shows how solutions can be found even in complex
building and ownership environments. The city features high-rise towers with
varying building quality and ages. Many buildings include a combination of
apartment owners and renters. Occupants and potential occupants can use
building energy benchmarking to identify the buildings that are most energy
efficient. Furthermore, benchmarking can help policymakers clarify standards
and targets that designers and owners should strive towards, and create
mandates for building owners to achieve those goals.

Federal agencies in the U.S. have more recently taken a leadership role in
driving building energy disclosure under the U.S. Sustainability and Energy
Scorecards Program. The program, launched in April 2011, evaluates federal
agencies based on energy intensity, greenhouse gas pollution, and green
building practices, among other indicators.”” Since the Program’s launch,

24 federal agencies and departments have released annual scorecards to
disclose sustainability performance in multiple areas, including building
energy use. Scorecards hold federal agencies accountable for reaching energy
reduction targets and help these agencies identify opportunities for energy

The Paulson Institute



BUILDING ENERGY DISCLOSURE

efficiency improvements.” The Department of Defense and Department

of Interior’s scorecards for January 2015, for example, indicate room for
improvement in building sustainability — only 0.8% and 3.1% of buildings
ranked as sustainable, respectively.”’ The Department of State, on the other
hand, is on track with 18.5% of its buildings receiving a high performance
rating for sustainability.”

The building energy asset score is another tool developed by the Department
of Energy that provides energy efficiency ratings for commercial and
multifamily residential buildings on a scale of 1 to 10. The tool helps building
owners identify opportunities for efficiency upgrades as they might relate to
the building envelope, heating, ventilation and air conditioning (HVAC) system,

or lighting.” Growing awareness
Growing awareness and commitment to energy savings in buildings across and commitment
sectors is driving investments in efficiency. Federal leadership has been .
accompanied by innovation in the private sector that is creating new platforms to energy savings

for easy access to building energy information. The result is a growing market N buildings across
for services such as energy auditing, meter installation, lighting upgrades, and . .
appliance replacements. As mandatory disclosure laws force building owners sectors Is d erg
to reveal the potential operational costs associated with their properties due investments in

to structural inefficiencies, and buyers recognize the difference that an energy
efficient versus inefficient building can make for lower monthly utility bills, the
demand for energy efficiency services will grow. The positive impact on the
economy should be significant;” a study by the University of Massachusetts-
Ambherst and the Institute for Market Transformation shows that existing
building disclosure policies in the U.S. have the potential to create 59,000 new
jobs through 2020 and save consumers US$ 3.8 billion.”

efficiency.

59,000 new jobs

Building disclosure policies in the U.S. have the potential
to create 59,000 new jobs through 2020 and save
consumers US$ 3.8 billion.

US$3.8hillion
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Lessons from the U.S.: The availability of large quantities of public and
private benchmarking data in the U.S., especially for large commercial and
residential buildings, has contributed to the development of a dynamic
industry that combines data analysis with building energy performance in

new and exciting ways. Building energy benchmarking programs in the U.S.
have led to innovative business models that have made disclosed energy data
easily assessable through online platforms to building owners and contractors.
Lessons from the U.S. experience that can be helpful for China include the
following:

e Government leadership can help drive building disclosure and energy
efficiency efforts

o Disclosure of building benchmarking information online can create a
wealth of new data and business opportunities and drive development of
the energy efficiency market
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| Big city, green city: As China expands building energy disclosure laws, it can learn from the experiences of cities like New York (pictured here), a leader in this sector in the US.
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6. THE EU EXPERIENCE SUGGESTS
ACCESS TO DATA CAN DRIVE
EFFICIENCY

Both the U.S. and Europe offer relevant examples of how to implement
disclosure based on local circumstances. In the EU, public buildings owned

by the national, state or local governments have been a test bed for building
energy disclosure since the 1990s. As early as 1997, Denmark required energy
certification schemes for buildings.”® Using public buildings as a testing ground for
energy disclosure in the EU proved ideal given that these buildings were usually
both owned and occupied by the same government agency. Fewer stakeholders
resulted in simpler approval processes and easier implementation.”

The EU’s 2002 Energy Performance of Buildings Directive (EPBD) was a

game changer for building disclosure. The first collective action across 27
member states, the Directive introduced a framework for energy performance
certification and required EU states to pass related legislation by 2006.”% In
practice, the first member states began implementing the energy disclosure
requirements in 2009.” The EPBD broke new ground, requiring certification

of new buildings at the time of construction as well as disclosure of energy
performance certificates (EPC) for existing buildings at the time of sale or
lease. The Directive also requires prominent posting of EPCs for large public
buildings. And by 2010, the EU amended the EPBD to require even greater
disclosure. According to the amended version (known as the “recast”),
building owners are required to disclose energy information prior to property
transactions such as leases or purchases.®’ The cost of the EPC is generally no
more than a few hundred euros.”

Types of building energy labels

Asset labeling evaluates the energy performance of

buildings based on the quality of the thermal envelope remain regarding how evaluators should record data

in a standardized way that allows for fair comparison

(such as insulation and windows), or the efficiency of

the building’s heating, ventilation and air conditioning
(HVAC) system, irrespective of energy use. Asset

labels are designed to facilitate direct comparisons of
energy performance across similar buildings and are
independent of occupant behavior.®” Asset labeling helps
prospective tenants and buyers make better economic
choices and can encourage building owners and
developers to invest in energy efficient building materials,
equipment and retrofits. Nevertheless, challenges

across structures.®®

Operational labeling is based on actual energy use,
such as the use reflected in a building’s energy bill.
Usage data reflects occupant behavior that may be
unrelated to building quality, a factor that must be
considered in evaluating such data for comparison
purposes. Operational labeling can capture energy
used by specific equipment in the home such as a
television or a refrigerator.

Stronger Markets, Cleaner Air



European countries use both asset and operation labeling to inform buyers
of a building’s energy use characteristics. Most European countries require
operational labels only for publicly-owned buildings, while private buildings are
only required to offer asset labels to protect privacy.* The standards generally
require an independent assessment that assigns a rating shown on the EPC.
) EPCs include reference values, such as current legal standards, to make it
Well-d esSIgn ed possible for consumers to compare and assess energy performance. The
m and ates, ba sed on assessments are also accompanied by recommendations for cost-effective

. improvement options to raise the performance and rating of the building.*
good benchmarking | | .

So far, EPBD implementation has been slow. First, building energy labels
data, can encourage may be poorly designed, placing too little prominence on energy costs that
building retrofits. users say matter most (for example, in Germany the EPC displays the energy
efficiency of a building by color and in kwh/m?. This requires customers to
convert information into expected utility costs, which requires expertise
most buyers do not have).* Displays featuring energy consumption and
corresponding letter grades would be more effective. Second, consumer
awareness and understanding of EPC results is low. EPC results have also
been shown to be inconsistent across countries, making data comparison
difficult.®’” Third and perhaps most important, countries and localities differ
sharply in their degree of implementation and compliance.®

China should take careful note of the challenges the EU has faced in
promoting and implementing building energy disclosure requirements and
determine how to best adapt lessons learned when designing disclosure
programs domestically.

Lessons from the EU: When implemented in the context of supportive
policies, building labeling and energy performance disclosure is a useful
tool. The EU experience shows that three types of supportive policies enable
disclosure to incentivize building retrofits:

* Regulatory mandates: Well-designed mandates, based on good
benchmarking data, can encourage building retrofits

* Financing incentives: Government incentives should be designed to
improve access to commercial financing and project services

e Market development: Training and capacity building across the supply
chain and public awareness on the demand side can help increase
demand for building energy efficiency

The Paulson Institute
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7. EU AND U.S. EXPERIENCE OFFER
VALUABLE POLICY LESSONS

While there is rich international experience in measuring and disclosing
building energy performance, so far few studies attempt to assess the impact
of building energy disclosure laws on building energy consumption.* This is
because energy disclosure laws are simply too new. Most EU states that have
implemented the directive only started issuing energy performance certificates
around 2009.” In the U.S., mandatory building energy benchmarking policies
are similarly recent.

While few studies directly measure the impact of disclosure laws on energy
consumption, research on the impact of disclosure on property value shed
light onto the effectiveness of directives. The European Commission, for
example, found that homebuyers must be willing to pay more for energy-
efficient homes in order for energy-efficient building practices to become
more prevalent.” The Commission’s review of property value studies finds
that better building energy scores are associated with higher sales prices and
rental values in a variety of cities and countries. The effect holds in both warm
and cold climates and for properties across the cost spectrum. For offices,
buildings with the lowest energy scores yield the lowest rents.”” Despite the
useful insight they provide, the property value studies conducted so far do not
necessarily address causality.

Survey-based analysis of home buying suggests mixed results for the EU
program so far, partly because buyers do not place energy efficiency very
high when evaluating properties.” Even with building energy labels, few

EFFECT OF ONE-LETTER GRADE IMPROVEMENT IN EPC
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Investment in building
energy disclosure

can drive energy
savings in China,

and perhaps add
even greater savings
as building energy
efficiency is combined
with demand-side
management and
distributed energy.
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homebuyers report that they considered energy efficiency when making a
purchase.” That said, homebuyers also shared that they consider energy
efficiency for both direct cost savings and as a sign of comfort.” Clearly,
energy efficiency overlaps with other characteristics of house quality and
attractiveness.

European survey-based studies on building retrofits show similarly mixed
results. Building energy labels in Europe have been shown to encourage
homeowners to perform energy-related retrofits and investments.” Yet
respondents are often sheepish about admitting that the EPC label played a
role in retrofit decisions.”

One drawback of the European studies of homeowners is their focus on
individual dwellings as opposed to larger buildings or the building stock
overall. The coming wave of U.S. building benchmarking data could begin

to provide persuasive evidence of energy-related decisions taken in larger
buildings, including large offices and apartment buildings like those typical of
Manhattan and many areas of China.

Some such data is already being reported. The Energy Star program reports
that of 35,000 buildings participating in its benchmarking program from
2008-2012, buildings reduced energy use intensity by 7% on average, after
controlling for weather and climate effects. Buildings with the lowest initial
score showed the greatest increase in absolute and percentage energy
savings. If the trend continues on a linear track, the EPA noted, the buildings
would collectively reduce their energy use 25% by 2020.” For New York,
which now has the largest amount of building floor area subject to mandatory
benchmarking, three years of data show declining energy use intensity for
both offices and apartment buildings, but with insufficient data to call a
trend.'®

Nevertheless, with growing awareness about the contribution of buildings
to carbon and conventional pollution emissions, benchmarking efforts
are expected to help accelerate green building investment and efficiency
upgrades in both new and retrofit projects.

Investment in building energy disclosure can drive energy savings in China,
and perhaps add even greater savings as building energy efficiency is
combined with demand-side management and distributed energy. As the
market develops, regions that act first to provide the data to foster faster
development of an energy efficiency services industry for buildings could
benefit from a first-mover advantage.
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8. PAULSON DIALOGUE FINDS
DISCLOSURE CREATES A MARKET
FOR EFFICIENCY

China already has several years of experience with energy disclosure programs,
including both mandatory and voluntary programs under the Three Star and
LEED programs. China has also rapidly increased building code compliance
while simultaneously developing more rigorous building codes. Nevertheless,
more can be done to improve current disclosure platforms to ensure timely
and effective comparison of similar buildings and subsequent building
standards to drive efficiency. But in order for these efforts to be meaningful,
China must simultaneously boost capacity to implement these standards. According to experts,

The U.S. and EU experience with building energy benchmarking and disclosure govemment
offer several helpful lessons for China. Policymakers in China can reference

these lessons as they continue to strengthen current disclosure platforms leadership in data

in place. Local lessons are also available. Building on China’s progress, the reporting frameworks
Paulson Institute convened an expert Dialogue in June 2015 to discuss how to

improve existing data collection methods, reporting processes and disclosure can ensure that
platforms to drive efficiency investments. The group confirmed the value good pra ctices are

of building energy disclosure in establishing a market for building energy .
services, and debated major obstacles that have slowed investment. Experts lmp'_emented across
shared several suggestions for accelerating building energy efficiency in China: multi ple levels and

e Government buildings should lead by example: Several participants have a far I’eaChil’]g
highlighted the value of government buildings taking the lead in both effect
disclosing energy use data as well as providing a framework for data '
collection and reporting. While current disclosure requirements target
government buildings, more can be done to collect and report data
consistently and on an annual basis within the same building stock to
allow for effective comparison of energy use. According to experts,
government leadership in data reporting frameworks can ensure that
good practices are implemented across multiple levels and have a far
reaching effect.

* Engage the public to drive the market: In order to boost demand
for building energy efficiency services, greater effort should be placed
on public engagement, which can be achieved through improved data
availability. Data availability drives the market because it enables the
private sector, including energy services companies, to employ big data
techniques to assist building owners and operators identify buildings with
the greatest potential for low-cost improvements. If publicly-available data
remains limited, change will be slower, because efficiency investments will
depend more on administrative measures and the initiative of individual
building owners or operators.

Stronger Markets, Cleaner Air



One of the most
important takeaways
from the dialogue was
a generally shared
confidence around
the economic benefits
of disclosure.
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* Provide comprehensive and enabling guidance to building
owners: As building energy disclosure platforms mature, systems must be
in place to ensure that property owners are regularly informed about how
their buildings compare to similar building types, aware of the resources
available for improving building design and operation, and given clear
guidance on the time period within which improvements must be made.
Clear and comprehensive guidance will empower building owners to make
the necessary improvements to properties and ensure that China benefits
fully from its investments in disclosure.

» Diversify types of building data collected: Data collected for buildings
should extend far beyond total energy use to include information such
as square footage, appliances in use, insulation materials and occupancy
rates, and combined with data on external factors such as climate. Taking
multiple data points into account will help ensure accurate benchmarking
and that the necessary energy efficiency improvements are made.

e Strengthen building owner confidence and participation in
disclosure: Ensure that disclosure does not risk leakage of commercial
secrets or personal information. When building owners and businesses
are confident that energy data disclosure will not threaten commercial
competiveness, they are more likely to disclosure data. Furthermore,
recognizing property owners for their leadership in disclosure incentivizes
ongoing participation and encourages participation by additional
stakeholders.

Dialogue findings confirmed the value of energy use disclosure in creating a
market for building energy efficiency. One of the most important takeaways
from the dialogue was a generally shared confidence around the economic
benefits of disclosure — several participants expressed the view that the

economic benefits of disclosure greatly exceed the cost of implementation.
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9. SUGGESTIONS AND CONCLUSIONS

Based on the outcomes of the June 2015 Paulson Dialogue on Building Energy
Disclosure, and drawing upon suggestions of Chinese public policy experts
and commercial leaders in the building energy field—as well as on the lessons
learned from the EU and U.S. examples of building energy disclosure policies
done at scale—the Paulson Institute has the following suggestions for building
energy disclosure in China:

e Expand the types of data collected for benchmarking purposes to
include information on square footage, occupancy rates, operational
periods, and external factors that can impact energy use such as climate.
Types of data collected and data categorization—for example, organize
energy data by use type (lighting, heating, cooling,) within a single building
as opposed to usage across a company'’s entire supply chain—should be
standard for all buildings to ensure useful comparison.

o Establish a firm legal foundation for building energy disclosure
(especially for public buildings) supported by strict and consistent
implementation. While various mandates since 2008 encourage public
building energy disclosure, building owners and operators report that they
still lack a firm legal basis for publicly releasing building energy data or
sharing it with appropriate government agencies and platforms. Several
Dialogue participants specifically mentioned this obstacle as the leading
factor preventing greater disclosure of energy data. A legal foundation
could include specific guidance on the timing of disclosure, as well as a
standardized template for energy disclosure from public buildings—such
as what data should be disclosed, with what frequency, to whom, on what
platform, and how it should be formatted to enable comparison between
buildings.

o Establish a timeline for expanding data disclosure to include
more buildings, beginning with public buildings, accompanied by
a strong training program and incentives for disclosure. Several Dialogue
participants agreed that public building energy disclosure can foster
markets for building energy services where markets currently do not
exist. Government offices, schools, hospitals and other public buildings
are excellent starting points for these programs. But it takes time to
foster understanding about the benefits of disclosure and the importance
of taking action to improve building energy performance to oftentimes
conservative administrators. In the U.S., public building energy scorecards
took several years to develop, standardize, and implement: time was
needed to get agencies onboard with the types of energy data disclosed,
train building operators in data collection and formatting, and enable
agencies to take initial remedial action to fix glaring energy efficiency
problems prior to public data release.”" In some cases, positive incentives,
such as renovation funds that are conditional upon public release of
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utility data—currently being tested in California as part of the “California
Clean Energy Jobs Act” passed in 2012 and focused on providing funds

for energy retrofits in public schools—can accelerate implementation and
create a path forward for other buildings.”” These were all important steps
that took several years. With China’s rapid pace of urbanization, the nation
may need to accelerate development of building energy performance
benchmarking and disclosure laws and practices to allow the market to
deliver the billions of square meters of energy efficient buildings needed
to help China achieve its carbon and energy intensity reduction goals.

While real-time building energy consumption disclosure for public buildings in
China may still be sensitive is some localities, the Paulson Institute encourages
the Chinese government to undertake steps to make data available, including
establishing a strong legal foundation for disclosure to resolve legal concerns
around data release. Although most experience suggests that concerted but
gradual steps have been taken towards disclosure for various reasons, the
faster legal concerns around data sharing and disclosure are overcome, the
sooner the market will be able to play a more central role in driving efficiency.
In cases where public disclosure is not yet an option, China can begin
developing internal rating systems to compare similar public buildings, award
top performers and develop improvement plans for those properties that

lag behind. Over time this experience could build confidence towards public
disclosure.

Equipped with credible data, the market could help deliver energy efficiency
retrofits in buildings and accelerate the rate of which energy efficient designs
are incorporated into new property developments. Benchmarking can also
strengthen government building energy performance policies and help

China achieve its low carbon city targets.' The Paulson Institute believes
that consideration of the above suggestions, in tandem with progressively
stronger building codes and enforcement, can help China achieve its goals
for building energy savings. A significant reduction in building energy use will
reduce conventional and greenhouse gas emissions from the building sector,
helping China achieve its longer-term goals for air quality and climate change.
In addition to its environmental benefits, the impact of increased demand for
building energy efficiency will create jobs in service areas including energy
auditing, retrofitting, and equipment upgrades. Linking the market to building
energy efficiency through greater information disclosure and supporting
policies is a clear win for both business and society.
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