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Executive Summary

Non-residential buildings represent 28.3
percent of building energy consumption
in China. Although large non-residential
buildings (individual buildings over 20,000
square meters) only account for 8.3 percent
of the total area of non-residential buildings,
they consume 38 percent of total energy.
Therefore, large non-residential buildings
that are energy intensive and inefficient have
become one of the Chinese government’s
priority areas for reducing energy
consumption and carbon emissions.

Energy efficiency retrofits of large non-
residential buildings require a massive capital
investment that can go well beyond what
the public sector alone can provide. The
experience of China and other countries
indicates that large-scale energy efficiency
improvements for buildings must be market-
driven. To motivate owners, tenants,
investors and property assessment agencies

to invest in energy efficiency retrofits of large
non-residential buildings, we have to first
raise public awareness about the energy
performance of buildings and enable an
easy access to such information. Therefore,
it is of great importance to rate the energy
efficiency and disclose the energy data of
non-residential large buildings.

Since the implementation of the 11th
Five-year Plan, the Chinese government
has been seeking to introduce a market-
based mechanism, which is supported by
policies and measures that require collecting
energy consumption data, conducting
energy audits, imposing energy use guotas
for large non-residential buildings, and
disclosing the energy consumption data of
some government buildings and large non-
residential buildings. By the end of 2012,
China had created an energy performance
database of more than 40,000 large non-



residential buildings. At the same time,
to strengthen the framework of regulating
the energy performance of large non-
residential buildings, the central government
has been continuously increasing its
investments in launching a platform to
monitor dynamic energy consumption in
the past five years. The platform has, in
five batches, cumulatively monitored the
energy consumption data of 3,680 buildings
on a real-time basis. Some prefecture-
level cities even required the counties and
districts within their jurisdiction to set up
sub-systems or sub-platforms. In terms of
data disclosure, jurisdictions, as required
by the Ministry of Housing and Urban-
Rural Development (MOHURD), started to
publicly disclose energy usage information of
some government and large non-residential
buildings since 2007. By the end of 2012,
Chinese provinces and municipalities had
disclosed the energy usage information of
8,432 buildings.

However, we have discovered that the
approach of imposing quotas for building
energy consumption has encountered some
challenges. Disclosure is not practically
implemented, and it failed to unlock the
market as expected. In our opinion, the main
issues can be described as follows: 1) the

collected information is not synthesized,
processed, shared or utilized in a timely
fashion; 2) there is no unified standard for
data disclosure, which makes comparison
difficult; 3) there are no detailed guidelines
on building energy consumption data
disclosure; and 4) data collection completely
relies on research projects that are funded
by the government, while stakeholders are
not heavily involved, which has made the
data collection process costly and slow.

An increasing number of local
governments throughout the world have
come to a consensus that the market for
building energy efficiency can be unlocked
by energy performance benchmarking
(operational rating) and data disclosure. In
the U.S., New York City has taken the lead in
mandating energy efficiency benchmarking
and disclosure of existing large buildings. In
2009, the City passed legislation requiring
benchmarking and public disclosure for large
buildings. Since then, a handful of several
other jurisdictions followed.

The Natural Resources Defense Council
(NRDC) conducted an in-depth study on the
best practices of New York City. We have
made great efforts to collect and analyze
related literature, and interview people who



were involved in policy making, to better
understand the policy's context, purpose and
considerations, obstacles to implementation,
the city's efforts, and the initial results of the
policy. This report mainly focuses on our
study of New York City, but will also introduce
similar practices of eight other cities and two
states in the U.S.. Based on our analysis
of these cases, the report extracts the
necessary elements of the best practices,
which include policy scope, implementation
time frame, data quality control methods,
disclosure mechanisms, compliance and
follow-up approaches.

The report also makes a comparative
analysis on the energy performance
information disclosure practices of large
buildings in China and the U.S., which yields
the following results:

1. China already has its policy framework in
place and has collected adequate data
that enables the disclosure of energy
performance information of large non-
residential buildings. Preliminary efforts
have also been made to let market forces
drive energy savings in buildings. China’s
Regulations on Energy Performance of
Civilian Buildings has made fundamental
provisions with regards to the disclosure

of the energy performance data of large
non-residential buildings.

2. China and the U.S. are adopting
different approaches to disclosing
energy performance information in
terms of the role of government and
puilding owners. China is following a
government-dominated and top-down
approach in which the government
leads the whole energy statistics, energy
audits and disclosure process. New
York City and other U.S. cities have a
bottom-up strategy that requires building
owners to report and disclose energy
and water consumption data annually
using standardized benchmarking tools.
While the former approach requires
continuing public investment, the latter
motivates building owners to improve
energy efficiency, which is more likely to
bring direct impacts on market.

Based on our research on the cases
of New York City along with other cities and
states in the U.S., we believe that China
demands and is well positioned to develop
pilot programs that mandate the energy
performance benchmarking and disclosure
of large non-residential buildings. China can
find an energy efficiency retrofit strategy that



is locally adaptable and will unlock the full
potential of the market through continuous
exploration and innovation.

e Compile, integrate, and share
existing data to prepare for

benchmarking
ICF International and local Chinese

research institutes have jointly developed
a benchmarking tool tailored to non-
residential buildings in China by modeling
on the U.S. Environmental Protection
Agency’s Energy Star Portfolio Manager.
The benchmarking tool first targets at hotel
buildings and starts with the construction
of an energy performance database that
is necessary for benchmarking. However,
the tool has not been widely applied due
to the lack of information sharing among
different research institutions in the cities.
Therefore, at the current stage, an urgent
need is not to develop a completely new
tool, but to better prepare for benchmarking
in two aspects. On one hand, existing
energy data of non-residential buildings and
energy information of large non-residential
buildings can be compiled and integrated in
a standardized and compatible format, then
shared in an appropriate way, and used as
the basic benchmarking database. On the
other hand, in order to satisfy the need of

data, the government can require building
owners to report their energy use data to the
benchmarking tool regularly before the tool is
gradually applied to more buildings. Relevant
benchmarking technology and process can
also be improved. At the beginning, the
data can be kept confidential to motivate
owners to participate until it is adequate for
mandatory requirements to be made.

e Enhance owners engagement
Owners can start to participate from

data collection and reporting. Gradually,
owners engagement can expand to other
areas such as regular energy audits, retro-
commissioning and energy efficiency
retrofitting when appropriate. To accelerate
this transformation, governments can modify
its existing platform of energy consumption
statistics by adding a portal for building
owners to report information. Additionally, a
straightforward and user-friendly interface
will allow owners to record and track the
energy consumption of their buildings easily.
Moreover, governments can mobilize all
available resources from institutions such as
academic societies, industrial associations
and universities, to develop outreach
and training programs that help building
owners quickly understand data reporting
requirements and methods, etc.



e Reform government subsidies
To differentiate the responsibilities of

government and market and enlarge the
market's role in resource allocation, finance
departments at different levels are advised
to keep the subsidies for the construction
of energy consumption monitoring platforms
at an appropriate level and to grant
subsidies only to the installation of sub-
meters and infrastructure development for
data connection or other purposes. Other
extensions of monitoring platforms such
as energy diagnostics and smart controls
should be market-oriented. This will not only
save public expenditures and improve policy
efficiency, but also prevent the narrowing of
other market participants’ roles as a result
of government’s intervention. The saved
public spending can be used to motivate
building owners and other market players to
save energy. Under this scheme, the energy-
saving efforts are led by the government but
driven by the market.

e Enhance collaboration among

government agencies
Data from electricity and heating

suppliers as well as energy consumption
data from construction departments can
be aggregated and cross-referenced for
data quality improvement. This will create a

holistic picture of existing buildings’ energy
performance and enable informed decision-
making. Cross-departmental data sharing
and data channel integration will make better
use of the data collected from different
departments and help each department
gain a better understanding of their own

industries.

¢ Ensure disclosure is consistent,

coherent and traceable
The goal of disclosure is to make energy

efficiency and consumption data of buildings
available to the public. Therefore, the website
for disclosure should be designed in a way
that is able to draw enough public attention.
The data provided on the website should be
accessible, and can be easily understood
and benchmarked. Thus the data disclosed
should be consistent, coherent and
traceable. Moreover, the website should also
contain relevant policies, incentive measures,
typical technologies and case studies that
will allow stakeholders to easily access such
information.

Sometimes, public disclosure is
challenged by issues such as the ways to
protect confidential business information
and the privacy of owners. Fortunately,
the Regulations on Energy Performance of
Civilian Buildings have already established



standards for the disclosure of building
energy efficiency data. However, what
needs to be developed is detailed
implementation guidance that specifies the
scope of disclosure, requirements for privacy
protection, and exemptions of applicability.

e Adopt mandatory requirements

and long-term plans
Based on the experience gathered from

pilot benchmarking and disclosure programs,
further research is necessary to develop
effective mandatory measures. For instance,
energy performance benchmarking and
disclosed results can be incorporated into
the annual energy and emissions audits that
target urban and rural buildings nationwide.
In addition, the experience gained in
enforcing energy standards in new buildings
can be utilized to enhance supervision and
evaluation. Last but not least, a step-by-step
action plan can be developed to improve the
energy efficiency of buildings that received
low scores in benchmarking. A combination
of regular evaluations and customized
technical assistance programs can serve as
retrofit guidance.

e Partner with leading U.S. cities
As more cities and states in the U.S.

began to implement benchmarking and
disclosure, their policies and relevant
technologies will be continuously improved.
Fostering U.S.-China collaboration and
conversation on emerging issues and
sharing lessons and experience at the
city level will have positive impacts on the
improvements of China’s energy efficiency
benchmarking technologies and policies.
The City Energy Project, launched by NRDC
and the Institute for Market Transformation
(IMT), also emphasizes benchmarking and
disclosure as an important strategy for cities
to improve energy efficiency. This project,
as a platform, may help facilitate city-level
cooperation between the U.S. and China
in the field of building energy efficiency
information disclosure.
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SR TRV E, BREREHIGRER
Mt EMANPHEEE, A TUEs EEHE
PREFEHIER) "EREHMER" , XPiIE
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o, MMNEAESMNEREREEZR
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SRENAME Z 12,

3.4 mmIEE LT

(San Francisco, California State)

2010F HEaME£WL (BEEBLER
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A E, BETEMENER (MNESRA
EVFAEXZERERNRER ) o BE
LT ES B T EZEKREIRIAEI929F 75 KM
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(Washington State)

LERCTN AR B 7E S
MSE5X SR ETER
STRER AT, EREEFEHNEREELRS
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ST, BN ERERE EEE "BRER
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BEZHERET, WERAEEENEEE.
FA A AR AN A TRAB S FI BRI TR E Bo

BRELBTMAESTMMNBE —L

XA, &EETIMBUFER Y EHITHR

B RIRES M BT, MERTMTLE
Ko HOR, RN RS/ NEERITT

BERUT R o
HE BTN 3R

EORBUTER

R FTRER

REKRMEEEES ( General
Administration, GA ) FFEREAE BT H AT
Bh Al F SEHBARNZR RESX B T AN R R IF LR RER
Hite ASHE. 2010F1 818G, M
BUFAERIIANESHEBAESEE "R 2

WOETSNINTHER, BRiIFZERAL

M EEHRT T PREFEITHFEXRR THE
I RETE . W RMNBUFERANTDFES05
DT, Mhz@Runs55ee8EZsineg, &
20114E7 B 1 HATHEATRERLRE T, MREA T
BREI T HFEMRAM SN T EEHER, N
FEERIRAINAE20165E 7 A 1 EIHIJLﬁTx’f@}UjJ
FIBES R 1T o RIMEXS TMBUF SR 22 R &5

MAZRNEBER, BERYEMEBRES

BUR BEHE o

3.7 LEtmN ERET

(Seattle, Washington)

PR T RE RN AR R A TRBURE M ES
2 ENFIEFEME KERFER L FIE
07 EBURR S XN RS R E 2RI A M P
ERNARRENER, XEAERA 7L
F2020F A AR A BE20% 22050
FrAr Ry “ZFExAFAUAT " ( Carbon Neutral
City ) By BARMIEL I —IUR R,

AREER, BRVFTUEEBCEY
WA "BREFER LIRMNIRER,
I RN RN =RKERHENE, Ak
KB 5/AF (Seattle City Light) , E&0E
g2B/A S ( Puget Sound Energy ) F0PHFERE]
BN F ( Seattle Steam ) , F BAIA

"B EERERS”  (Automated Data
Reporting Services ) B TEHHIE, X=%x
BARNSAABERER RSB, HF, A
EERBEHASERHEEBEHNE ( Municipal
Utilities ) , AMFRRARENE RN
( Investor-owned Utility, 10U )

20141 R, AEEMAM 72011E
2012F ER ( A EI RN AR TR
4 ) ( Seattle Building Energy Benchmarking
Analysis Report ) (City of Seattle Office of

Sustainability & Environment )o
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(Philadelphia, Pennsylvania)
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3.9 A B B3 Fl B v

(Minneapolis, Minnesota)

A FEBeT il R HT201 3 A8 7 EE R &R
—MNERKE I EREFHIT AR
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(Boston, Massachusetts)

2013, WTWACH T EKRKE WX
R ES ™. BUFERAMIEFEHE
VERARE. BKEAMBEESEAME,
HERRIANENERHFTIROELIRS A5
ME, MBUFA TIELAERE, WEAER A

EREMER T TR, HRERT
ZOTSEE%QH—\O
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NEREFAFEHT—REERIF S EIT, B
FHARBEN FRBEEITERXB T, EL
ZROE TR REEZ A% (Boston Alr
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EiRE AR AR E T NN EF R
=3000E T Ko
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(Chicago, lllinois)

ZhnEr R — K E IR RO FRAN
NIREIE T 201835, ZINEH@ISASEXK
FrBERAF4645F 5 KMm . FEFE
FEREER "BREMER" T
fr ( DI ESRAIE R RN ASINE



FICEZIN) o BUFHIERE

B 2

MRS W A RAZAE BRI

TR B
WAEEAMAEMBUTRME E,
iﬁﬁﬂ@ﬁmﬁﬁ%ﬁ&,%iiﬁaﬁk
REAINARE RERE AT, TINSFHIESKHE
KEFHAENIRNE—FMZ FE8=F, RZIA

PSS
Be

Fi

Energy Codes Program )
FH E, EEBKIBUFIE
A R R David McKinley  (R-WV) A0
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NN TRBEES s
3.12-&1%%% FATRBURSN, ARV ER
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B TRIAZES, EEHFZHEMAIMF BEFE.
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HF1T8E =EP/N 1A
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W /e 4 4T ﬁg A
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BEKEA | e 2012 |Managert ettt
W7 5 s, Wi RE ke
R H TR S .
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494 75 4 (HBJQB) 2011 |HIREIEH T IFH 5 A RE AL
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Transformation ) GfEIREITEEE B “H
ﬂ?ﬁéiﬁlﬁﬁ " ( City Energy Project ) thi%

BEROIARAIE R AREAN DI TIR S 82X
miﬁﬁnz_oﬁELL5W$mﬁWé
£, MPREKE. FH~F. BBEVLFEE
MERSEMATIEERSR, BHEMHMES
EFR SRR EENBERNT . BAETIA
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FH . IRETER. EFETE . B2 EL. B=
Z . TRWANEEAE, 1251 B N RS IR XS
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MEEMX FREAZREINIRMNER
7~ ( Natural Resources Defense Councill
and the Institute for Market Transformation,
2014 ) o
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kIR : Alex Hill, DunskyPhilippe. (2013). Building Energy Rating and Disclosure Policies Update and Lessons

From the Field. Northeast Energy Efficiency Partnerships.
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