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The Equation
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Technology # Performance
Bz &%

" 60% fan systems oversized by 60%.
60% (11 RUHLZR e LT RE 0 H SR 5k 60%

] Chillers oversized 50% to 200%.
ALY TEBE ) I 5 B 2R 150%-200%

" Improper installation and poor maintenance.

RGBT

" Buildings can exceed code, but not perform as intended.
) BUARR, AHEATIE B TUHBCR .

. “Class of 1999, 2000, and 2001" research found technology is not
driving great performance.
WFERW], BRI AL IR B IR AR A T 22 3R .
Source: EPA Fan Study & Chillers - Lawrence Berkeley National Laboratory
GERIRS: EPA KPLRZAFPIIIE — LBNL

How Do We Certify?
BATTUAT A UE

* Develop a metric for comparing energy performance.

T BEWS 1EA T HE 2 LU AR Y 1 B s

* Enable large numbers of buildings to easily apply the
metric.

IR IR RE S 7% 5y J (A A 3K 4 B Ao

* Certify buildings above a set performance threshold
or buildings that measurably improve performance.

Xt e RE RO HE B 25 B e RESIUN i 3R 45 T NI




“Benchmark $EMN|”

= Relative ranking based on energy performance.

A5 BRI R ARREA T A HEA

=Based on a large data set for homogeneous
buildings (same space type, different settings).
DR AR BB K [FR T O [R5 AN
REED B A e

= Used to determine what is certifiable.

((FF =Tty QINTRELISTE

Is Your Building Performing Well?
BHEFE T S REREIT?

Is 250 kWh/SM/YR high or low
for a building?

250 KWh/SFJ7 KRR B FUR B2
IR R

Fuel Efficiency

MPG #H &




How Portfolio Manager Works to Improve
Energy Performance

AT A R SR B T RAR R RERL

= Shifts focus to controllable aspects of building
performance (e.g., energy use, water use). ¥4 & i i)
AR EESTRERCGE M R 2 (. BeRE. 7KFE)

= Allows a property manager to establish a baseline, set
targets, and measure savings. GE5 5 BhL e BN G 2
SLRERUEEME . PR RE HbR JFIE T E T RERCR .

= |dentify performance problems early so that they can be
resolved before wasting money or causing tenant
discomfort. SRR IRZ A BE 2L ) 7, DA A I A ue s
T A Y 2 0E < B R ) T A T

How Portfolio Manager Works to
Improve Energy Performance

oA R R E A TR

= Provides opportunities for recognition
(e.g. ENERGY STAR Label,
Leaders, Partner of the Year Award).
PR ITHLS (e BRURZ AR
RERZ e el R R S
PEARFED

= Calculates success metrics to
communicate to building owners,
tenants, potential new tenants, and
other important audiences. 1575 ¢
R AL R AR AR
7 R H A B A SR T AT B AR




ENERGY STAR P '
REdR A2 4
ENERGY STAR

= ENERGY STAR is a government backed symbol providing
valuable, unbiased information — source of authority. “BEJi 2
A EBABUNAE TSR E , A 1E H AU

= Recognized by 75% of Americans. 133 75%/#) 3¢ [E A n]

= Protects the environment through superior energy efficiency.

T ek v RERICR PR P A

= No tradeoffs in performance or quality. 7F &R i L ™A%
2K

= Cost effective. 2534 35 3%

ENERGY STAR Savings
REVR Z BRI T4 SR

= Through 2011, nearly 16,500 ENERGY STAR Certified
buildings. £20114F, #r1.65J7 IR HEVE 2 2 hr I

= Saved nearly $2.3 billion in energy costs annually. 534154 2312
FIuReYE 2 H

» Reduced the equivalent of 12 Million Metric Tons of CO2 a year.
Ak CO2 HE %1200 /5

* ENERGY STAR buildings show an average of 7% energy
savings and 6% GHG emissions reductions over three years. “fit
P2 AR AR = AR SEP ST RE 7%, ek a AR
Ji6%.




Portfolio Manager Benchmarking Tool

IR EHE T TR

= Management Tool — Helps business and organizations by offering a
platform to: &3 T R-{24LF & #5 B i LA :
« Assess whole building energy and water consumption {2 5 ¥ 4 fig kE 1
IKFE

» Track changes in energy, water, greenhouse gas emissions, and cost over
time FREZRERE. ZKKE. il 3 UARHBUR B HIBE IN 7] (22 4k

» Track green power purchase [ Ez%¢ (0 )76

« Share/report data with others 3= 3131 5 ¥

« Create custom reports 2% [ TR &

= Metrics Calculator — Provides key performance metrics to integrate into
a strategic management plan i s ArvETH A 2 —3R A5 3845 B Al ik g
IR b T R RE A AR
» Energy Consumption (source, site, weather normalized)
AEFE CREURFPIS. A7 ERR SR
 Water Consumption (indoor, outdoor) 7K¥t (Z N, %4k
» Greenhouse Gas Emissions (indirect, direct, total, avoided)
WEAAHEL (R, B3, RS R

Benchmarking in Portfolio
Manager Continues to Increase

EIAE B A W RO RS N

= Tens of thousands of active

accounts.

%& uﬁi‘l‘ﬁ‘]?ﬁﬁm&)ﬁ Fig. 4, Steady Growth in Building Space Benchmarked
N o

= Used by more than 260,000
buildings, representing nearly 30
billion square feet of commercial
and institutional building space in
the U.S. J¢[H i 26 /7 #dtaf. i
30012775 A (3042 F 7K I

4 _/"'/
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= Nearly 40% of the commercial

/-

building market. IT40%/1 ML

= Selected by the Canadian Government as the platform for their national energy

management program for existing commercial and institutional buildings. &k
2 ] 2 3k 0 A ] 2 Ziy a1z 2\ Ak EEL




US Eligible Space Types
5% & H M 2R A

Retail gﬁﬁﬁ Office Bulldlngsj}/\ﬁﬁ Hotels Z4H

Houses of Worship

Medical Ofﬁce Buildings Waste Water
E Rz AR% Tre‘altment Plants Courthouses N
A e St

Financial Centers Senior Living Facilities

R

Woarehousesf Dormitories 754  Supermarkets &1 Schools %5 Data Centers
e BRI

EPA Performance Rating System:
Basic Methodolog

gy
EPA 830 RS BEATTE

» Normalizes building energy consumption for important
performance factors: X 5 W #6825 1 3 2 K = BAThrEfL:
— Based on national building survey data -4 [F £ 41 i 7 B
— Weather, hours, occupant density, plug load
KA IBATIH S AR, 4tk

— Whole building “mpg” rating (kbtu/sflyr) ¥4&Z51K) “mpg” 73>
— Rating based on source energy #& TR HEVETT 9

« Benchmarks for comparison 5t b ¥E
— Similar buildings in national stock 4= [E [F] S 4%
— 1-100 rating scale, 50 = average 1-100 [15r %75 [H, 50 K FH1E
— 75 = performance better than 75% of the market

755 RN BER R T 113 L 75% 1) 41




Building Rating — Technical
Foundation Z3 g P - B ZEA
=Normalize for Operating Characteristics
AT R AR HEAL,
* To be fair, must adjust for characteristics that cannot be
controlled by the owner
RSP LIGER, T 3 iR T R P 2k A T 1
» Operating hours, occupant density, weather
BATHE ), RAEE R, RAKE
* To be fair, do not adjust for characteristics that can be
controlled by the owner
Ko AR, AR 3= BE 2 il IR 1 kA T 1 4
« Type of lighting technology used i Fi] fr ft Bl 45 A
« Efficiency of HVAC system il 4% i 52 45 IR0 %

Building Rating — Technical
Foundation EHIRERPFH-HIARE=AM

= Normalization Methods¥rHE1Y, 73
- Ordinary least square regression — & /)N — ek
* We have examined other techniques (data envelopment
analysis, stochastic frontier regression) Al 14 % HiAth 43 #r
JNEAT TR (s . BENLETE0ED
* Ordinary least square is simple, effective, reliable, and
transparent

— RN AT AR AT EEN




Energy Efficiency = Smart Business
RS =8 S

ENEBGY‘STAB‘guaIified offices demonstrate
AT A kR RO AR A< T P
* 35% less energy use 17 %135%[1]fit

* $0.50 per square foot less to
operate &°1-77 9% ]z 47 2% FH k> $0.5

* Energy performance persists over
multiple years. 7 g SRS £ 4

Other benefits/trends: A ) 35 Ak Je a3
« Higher occupancy FAE %42 5
* Increased asset value &= {E 18610

 Lower carbon emissions i HE#E />

2N

<t

+ Savings in operations/maintenance iz 174334 1

o \Narriolt.  US Case Studies 2 [E 45

» Awarded Sustained Excellence
Award by U.S. EPA 3 years in a row.
Eéizﬁﬁtf%%%ﬁ%“ﬂ%ﬁﬁsth
* Long-term goal of benchmarking all Courtyrd by Marriott,
US properties. Ml ¥ T 7E LYK ES certified 2009
HIH bR
» Through partnering with ENERGY STAR:
i 5 Re 2 A A
* Avoided $1.3 million (8.8 million
RMB) in costs.

2y TSSOI/(E/-ﬁﬁﬁﬁ?O TownePlace Suites by Marriot}
* Decreased GHG emissions by 3% per BWI, ES certified 2009

available room. A/ il &
HEH3Y%




sfm(?,mn US Case Studies 3 [H &4

= ENERGY STAR Partner of the Year 2002 and
2003.
2002, 2003 7 “GERZ 2" BT 1E

= Supported development of the US national
energy performance rating system £ /F/5/%]
FHER TN R NI

= Use US EPA Benchmarking Tool to assist with
hg'g%l purchasing decisions. 7Z//iF- 1 A 118
ERZ

= Utilize ENERGY STAR products when
possible.

* 2001: $3.5 million (23.7 million RMB) in
energy cost savings .
2001 7#: ﬁéﬁéﬁgﬁﬁj%o JTFT (2370
TIANB )

+ 2002: $1.3 million (8.8 million RMB) in
energy cost savin

S
2002 7 HENER £ 130 TG (880 77

= “ . Realized it was more

beneficial to Starwood to
invest in energy efficiency
than marketing due to a
higher return on
investment.” ... /& Y,
P12y B T E IR 7 R B
ST TRENI it

— John Lembo, Starwood
Energy Manager in 2002
and 2003

ik 2 2002-20034FE HE 4
H John Lembo

ENERGY STAR and LEED™

REVRZ B 5LEED™

= LEED for Existing Building Operation & Maintenance

(EBOM) LEED (Btf7 @t iis T fded)

* Energy & Atmosphere prerequisite;: Minimum Energy Efficiency

Performancefig I AR BT 45 B RAER

* Buildings eligible for an EPA energy performance rating must
achieve a rating of at least 69. i&i HHEPARERUITAN 4, HAG

AL T69%

« Buildings not addressed by EPA rating must demonstrate energy
efficiency at least 19% better than the national average source

energy data Bgovided in Portfolio Manager
N

v [ RTS8 KT v 42/ 19%

EPAREIEIT T 70 R4,  Hefe b2ttt Portfolio Manager

 Additional Energy & Atmosphere points are earned through higher

EPA ratings or reduced source ener%x intensi
Gt

U SRAF 5 4 (EPAVE 7 sl BEFE IR BEFRAIR,

TGy o

ty.
T 0 LA b




LEED EBOM Energy Points
LEED EBOM #eiE2#%

Percentage
LEED for better than LEED for
EPA ENERGY Existing national average Existing
STAR Rating Buildings: (for buildings Buildings:
O&M points not eligible for O&M points
an EPA rating)®
65 NA 15% NA
67 1 17% 1
69 2 19% 2
71 3 21% 3
73 4 23% 4
75 5 25% 5
7T 5] 27% 6
79 T 29% 7
81 8 31% a8
83 9 33% 9
85 10 35% 10
a7 11 37% 11
89 12 39% 12
91 13 41% 13
93 14 43% 14
95+ 15 45% 15

* projects should use the Portfolio Manager tool available on the ENERGY STAR web
site to benchmark their building even when it is not eligible for an EPA rating: http://
www.energystar.gov/benchmark

US Federal Policies

5 E XA BUR BUR

= According to Section 435 of EISA 2007, federal agencies are required to
lease space in buildings that have earned the ENERGY STAR.
EISA2007 4351 R IR BRI 5 AL SRA9 " e dit 2 2 It an

EISA 2007 Section 432 required the U.S. Department of Energy (DOE) to
select a building energy use benchmarking system, such as the ENERGY
STAR Portfolio Manager tool, and issue guidance for use of the system.
EISA 2007 43271 LR IE [ GEIBHC — NMEFREROFN RS, W Reli 2"
) EFREEE TR, A TR

= E.O. 13514 requires at least 15% of each agency'’s facilities and building
leases to meet the Federal Guiding Principles for High Performance and
Sustainable Buildings by 2015. E.O. 13514 %3k 201 54F & BUM LI 5 /b
15% 1 AT R BER AT R SR SR K B AR 1 T IR

= The EISA 2007 Section 432 Benchmarking Guidance issued in April 2010
requires that the ENERGY- STAR Portfolio Manager tool be used to
benchmark metered buildings that are owned or leased by federal agencies
EISA 2007 4327 feRiTINTE 8 T-20104E4 7 K Ali,  EERIBGRHLI B4 8AL
FH T e SR8 200430 FH RV 2 A e SR 1 2 T R R AT VU




US State and Local Policies

5 ] P SO A0 H T BUSR

= More than 40 US jurisdictions have
policies and incentives for using the
ENERGY STAR Portfolio Manager
Tool. www.energystar.gov/government.

= For example, Buildings in New York City
required to track energy use using the US
Benchmarking Tool. Performance metrics are
published on a publicly available online
database.
IR 24 T 2SR U] 26 FE e v Il Ee ke TR
BREFHAINAERG. UM AERUK T e A SERIAE
LB P Th R A

= 40 L M FEDCH & T A REUR
BB B TR AR AN T

www.energystar.gov/government.

China Hotel Benchmarking Tool Available
On-line H [ {85 e PP L T R-7] 7E 28 H

9 L |

http://www.cabr-cecc.com/

Total Floor Area GHG Emission Reduction Equivalent Trees
Time Period F}[F Benchmarked (Sq M) (MtCO2e) HESAWHER (M | Planted A2 FHH
S5BBFRBER PR CO,.) (¢:))

Short-term4&3H:

2015-2017 58,800,000 1,899,595 48,707,564
Med-term = #i:
2015-2025 342,000,000 38,642,440 990,831,795

Long-term{&#A:
2015-2035 804,000,000 165,759,153 4,250,234,692




Indonesia Prototype Hotel Benchmarking Tool
B[ JE T8 RERCURIN By JR 2 TR

Z,usalD HOTEL BUILDING BENCHMARKING TOOL E

— &

Total Annual Energy Savings 533,166,666 kilowatt hours (kwh)
BERARIRRA 238,091,000 RMB

Total Annual GHG Emissions Reductions 381,214 MtCOZe

FHEERDR Z AR 381,214 IiCO,,

Estimated Annual New Trees Planted 9.7 million
AL TFEEMERA B 970J7

Thank You! it

Carolyn Szum #%E4
Lead Managing Consultant 2% $41 7 Jii i)
Carolyn.Szum@icfi.com 86(10) 6562-8306

ICF International — China

China Overseas Plaza, Tower 2, Suite 2001, No.8 Guanghua Dong Li,
Chaoyang District, Beijing, 100020, China
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