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Benchmarking Policies

- Municipal Public Disclosure Laws
- San Francisco, NYC, DC, Austin, Philadelphia, Seattle, etc.

« California

— Prop 39: Local Education Agencies must benchmark to qualify for
energy project funding.

- AB1103: Benchmark all commercial buildings at time of sale
— S-20-04: Benchmark all state buildings
- SB1: Benchmark to qualify for solar incentives

- Federal
- EISA 2007: Benchmark all federal buildings and track performance
towards energy goals
« Europe

- Energy Performance of Buildings Directive requires energy
performance to be publicly displayed
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Why benchmark energy use?

Energy benchmarking is one part of a broader energy
management process

Benchmarking

Establish Validate Identify Best

Baseline Design Practices
Estlimitis Prioritize

Set Goals Savings Effort
Potential Ofts
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Accuracy of Benchmarking Results

Benchmarking Effort vs. Results

Investment-Grade
Energy Audit

Action-Oriented
Energy Benchmarking

Whole Building
Energy Benchmarking

Data Collection Effort (time)
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Benchmarking Metrics

Site kWh/sq.m-yr |  —---coaoo-o- » Overall potential for building-wide energy efficiency
Ventilation | ____________ : . . —
KWhisq.m-yr » Potential for energy efficiency in ventilation system
|| Airchange | , Potential to reduce energy use through operational practices
(I/s)/sq.m e.g. by optimizing ventilation rates

|| Vvent. Efficiency |____________ Potential to reduce energy use through
Wi(l/s) ventilation system efficiency improvements

Fan Efficiency

e R » Potential to improve fan efficiency

Pressure dro .
— Pa ol » Potential to reduce system pressure drop
— F“g;igi?;d ———————————— » Impact of fume hoods on ventilation energy use
| Sash Ct!osure ———————————— » Effectiveness of VAV fume hood sash management
ratio

Cooling
kW/ton
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Normalization is key

L]
Energy per unit floor area Energy per meal
Annual Energy Consumption per square meter Energy Consumption per meal
|D lighting, motor&others @other heat Mspace cooling Wspace heating | |E| lighting,motor&others @ other heat b space cooling Wspace heating
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Café ranks “best” by floor area and “worst” by meals
Source: The Energy Data and Modeling Center, 2001
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Example: CEC Headquarters
A building that is average when looked at coarsely, but among the best-in-class
when benchmarked using progressively appropriate peer groups

Compared to ...

Whale Bullding - Total Site Energy (kBTUlsf-yr)
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EnergylQ 3 v
energyiq.lbl.gov EnergylQ

ACTION-ORIENTED ENERGY BENCHMARKING

- Commercial benchmarking
- California and national database
- 88 million sq. ft. of floor area

« Over 15,000 unique visitors
- 1,300 users with accounts
-~ An additional 134 million sqg. ft. of user floor area
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EnergylQ LOGOUT | MYINFO | ABOUT | HELP £) BENCHMARK f] MY BUILDINGS

r‘d'__
e ——

vew: L3 =) Peer Group Information

SUMMARY The Site Energy for typical buildings
* Cleantech Inc. ) . i :
37th percentile 35.8 kBTU /sf-yr Peer Group: 478 buildings | ;e of the type(s) youve specified is
43.6 kBTU/sf-yr [median value], with
arange of 13.7 to 82.3 kBTU/sf-yr
[5th to 95th percentiles] for the
population. Enter your own building
infarmation at the left to see how
yours compares. Try other Views for
graphical and tabular detail. This
analysis includes population
weights for each building.

Whole Building - Total Site Energy (KBTU/sf-yr)
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DATA SET California only (CEUS)
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Cumm. % of buildings in Peer Group

LOCATION California= Central Coast, Central

I I Valley, Desert, Mountains, Morth

- I Bm ) Coast, South Coast. South Inland

SN E2RAdRAER S SIZE 0-25,000 sf, 25,001 - 150,000 sf,
Ower 150,000 sf

~ Site Energy kBTU/ sf :
Bins [abels sre Upper bound of bins VINTAGE 1901 through 1940, 1941 through

1978, 1979 through 1990, 1991
through Present, Unknown

Administration and Management,
Assorted/Multi-tenant.
Financial/Legal, Government
Semnvices, Insurance/Real Estate.
Medical/Dental Office, Other Office.
Software Development




). TRACK ¥ Act “f1 MY BUILDINGS

Ewe*gyiq LOGOUT | MY INFO | ABOUT | HELP {D BENCHMARK |

view: Lz} =] Tl Peer Group Information

SUMMARY The Site Energy for typical buildings

150 Peer Group: 478 buildings of the type(s) you've specified is
43.6 kBTU/sf-yr [median value], with

Whole Building - Total Site Energy (KBTU/sf-yr)

140 a range of 13.7 to 82.3 kBTU/sfyr
130 [5th to 95th percentiles] for the
s population. Enter your own building
110

infarmation at the left to see how
yours compares. Try other Views for
graphical and tabular detail. This
analysis includes population
weights for each building.

Unite +

70 Median = 62

Axie Labal +

Site Energy KBTU/ sf-yr
{r:]
o

] The data in the plot is an
50 unweighted representation of the
40 values you selected.
;E DATA SET  California only (CEUS)
10 LOCATION California= Central Coast, Central
0 Valley, Desert, Mountains, Morth

40 a0 120 160 200 240 280 320 360 400 Coast. South Coast. South Inland
Each bar is ane building

SIZE 0-25,000 sf, 25,001 - 150,000 sf,

Ower 150,000 sf
Bl sos%ie  |2550%qite | |s07s%-iie [ 75-s5%-ie

VINTAGE 1901 through 1940, 1941 through
1978, 1979 through 1990, 1991
through Present. Unknown

HOW OUTLIER TYPE Administration and Management,
Assorted/Multi-tenant,
Financial/Legal, Government
Senvices, Insurance/Real Estate,
Medical/Dental Office, Other Office.
Software Development
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{D BENCHMARK
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Add to Dashboard | ¢

End Use Breakout - Total Site Energy

Peer Group: 478 buildings
100%

[ Miscellaneous {3.65%)
[l Office Equipment (10.7%)
[l Process (0.0%)
Il Air Compressars (0.65%)
Il Motors (1.1%)
[ Cooking (0.95)
Refrigeration (4.65%)
[l 5ervice Hot Warer {5.2%)
|:| Lighting {40.1%)
[ Conoling (15.2%)
Went (6.3%)
[l Heating (11.6%)

View: m

Absolute Value | By Percentage

JL_, TRACK

¥ Aact

MY BUILDINGS

Peer Group Information

SUMMARY The Site Energy for typical buildings
of the type(s) you've specified is
43.6 kBTU/sf-yr [median value], with
arange of 13.7 to 82.3 kBTU/sf-yr
[5th to 95th percentiles] for the
population. Enter your own building
infarmation at the left to see how
yours compares. Try other Views for
graphical and tabular detail. This
analysis includes population
weights for each building.

DATA SET California only (CEUS)

LOCATION California= Central Coast, Central
Valley, Desert, Mountains, Morth
Coast, South Coast. South Inland

SIZE 0 - 25,000 sf, 25,001 - 150,000 sf,
Ower 150,000 sf

VINTAGE 1901 through 1940, 1941 through
1978, 1979 through 1950, 1991

through Present, Unknown

Administration and Management,
Assorted/Multi-tenant.
Financial/Legal, Government
Semnvices, Insurance/Real Estate,
Medical/Dental Office, Other Office.
Software Development




MY BUILDINGS

EnergylQ LOGOUT | MYINFO | ABOUT | HELP

paul's dash Default )
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" N6e i 4 S Energy 10 | Act: Actions  ® \‘ R
& - C' ﬁ' ﬁ energyig.lbl.gov/EnergylQ/Actions/actions.jsp?userlD=176&sessionToken=69nh5de0mugsaji4tgdpmo9e ‘{:g‘
Gmail.lbl Calendar b My Google Drive E‘| BPD website B BPD tool ﬁ EnergylQ U' Labs21 Benchmarki |j DCPro 2.0 m BTUs Insider @ ZenDesk |j LEEP E Berkeley Lab ﬁ Ene

g

EnergylQ LOGOUT | MYINFO | ABOUT | HELP €') BENCHMARK

Actions o E—-_ ; E.i...-...l

Filter

| Site energy .»;%

POTENTIAL
WHOLE-BUILDING
END USE . ACTION BUILDING SAVINGS ROI STATUS
(25th/50th/75th Ytile)

Lighting Reduce Indoor Power Density by 10% Cleantech Inc. 06/1.6/49 @ | Pending I-“B
Lighting Reduce Indoor Power Density by 15% Cleantech Inc. 08/21/4.9 W | Pending i)
Lighting Reduce Indoor Power Density by 25% Cleantech Inc. 1.5/35/8.1 W | Pending J ‘8

*Enter characteristics for your building (My Buildings Tab) to determine if this measure is applicable.
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Labs21 & Fabs?21 E benchmarking.

- Building-type specific
benchmarking
- Laboratories

- Fabrication Faclilities labs21benchmarking.lbl.gov
- Annual energy and water use fabs21.lbl.gov
tracking

- Dataset is made up of user-input
data that is periodically reviewed,
analyzed, and approved for peer
group comparison
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DOE BPD \ .
+EBPD
Commercial and residential benchmarking NG PERFORMANCE DATABAS

bpd.lbl.gov
- Empirical national database with over 750,000 buildings from
public and private datasets

Public Sector Private Sector
U.S. Energy Information Administration Brandywine Realty Trust
U.S. General Services Administration Connexion Asset Group
U.S. Environmental Protection Agency Kohl's
New York City Dept. of Citywide Administrative Services EnergylT.com
Pennsylvania Keystone HELP Home Energy Loan Liberty Property Trust
Program Lucid Design Group
San Francisco Department of the Environment Prudential
State of California Public Utilities Commission Related
State of California Energy Commission Tishman Speyer
University of Arizona Transwestern
University of Dayton USAA
District Department of the Environment: Washington, DC Vornado Realty Trust

Vermont Energy Investment Corporation
Virginia Beach City Public Schools
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« - CH . https://bpd.Ibl.gov/accountsflogin/?next=/dataexplorer/

- Gmail.lbl

| B DOE Buildings Performan: % %

Calendar b My Google Drive |__"| BPD website B BPD tool EnergylQ D Labs21 Benchmark

-
A boE BULDINGS

PERFORMANCE DATABASE

Welcome to the
DOE Buildings Performance Database

Information is Power. The BPD unlocks the power of building
energy performance data.

The BPD contains actual data on tens of thousands  of
existing buildings - not modeled data or anecdotal
evidence.

Get started now and discover trends in the energy
performance of commercial and residential buildings across
the country.

" Data are continually being added to the BPD. Current data may be limited for
some locations, building types and characteristics, but more analyses will
become possible as the dataset grows.

Powered by:
B BUILDING ENERGY™

[ DCPro 2.0 [T] BTUs Insider  ['+] ZenDesk [M teep [ Berkeley Lab Energy [ Projects

Email Address

Password

U S DEPARTMENT OF

ENERGY

Log in

LOG IN CANCEL

Forgot password?

Energy Efficiency &
Renawable Energy
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~ [“linbox - mberger@ibl.gov x| I Inbox - michael.a.berger! x &GUI - Google Drive x GLII 2.0 Feature List - Goo % | Epmf_t Executive API/Spec  x ﬂaerkeley Lab (1_.Iniv of Calil x = BT DOE Buildings Performanc x =

€ — C |3 nttps://bpd.Ibl.gov/dataexplorer/?filter=N4lgxgNghgzjCWAzeYoBd4HsB2BINAngA4CmIAXCMADogAmBEULSN40cSKEWehpzrEgA9IAVZzolmiKBBgkANLTAALTChixmAbVoBhTAFsDJAES h4M2gFO0AvjcUgczNCdEKble... '{l‘;‘\ f’

-
DEFINE PEER GROUP = ‘.f!." DOEBUILDINGS ABOUTBPD = FEEDBACK  LOG OUT
| v« PERFORMANCE DATABASE | | ‘
BUILDING CLASSIFICATION
@ Classification Type Commercial ¥ Q
Facility Type > Q
BUILDING INFO
Floor Area ¥>
Year Built >
Average Weekly Operating Hours >
Number of People >
@ Year Measured {Source) AL >
— 11
LOCATION £ 2 3 4
Climate Zone > . . o =
= : 39 0 8 9 /755633 Buildings S ——
il TS S —
State > h
S N Peer Gmup Bar  Scatterplot  Table DISPLAY: Energy Use Intensity by | Source Consumption s o
BUILDING SYSTEMS 4 ADD YOUR BUILDING @ PEER GROUP MEDIAN
Lighting > %
£ 3,000
Heating > 2 ‘
2
Heating Fuel > 'E
2
Cooling > 5
e e
Window Glass > 300 400 500 600 700 &00 900
Energy Use Intensity kBtu/ft/Year
Window Glass Layers >
Air Flow Control >
Wenll:tisi i R Valis ? Retrofit Aﬂalysis ‘ Building system... 4| compare | Select one.. $ | Versus ‘ Select one... ] o
Exterior Wall >
Roof/Ceiling >
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~ [Minbox - mberger@lbl.goy % | M Inbox - michael.a.berger! * &4 GUI - Google Drive

»  [Elcui 2.0 Feature List - oo »  [E Draft Executive API/Spec

% [EllBerkeley Lab (Univ of Calil % = BIDOE Buildings Performanc » |

€« - C |% https:/ /bpd.lbl.gov/dataexplorer/?filter=N4lgxgNghgzjCWAzeYoBd4HsB2BONANgA4CmMIAXCMADogAmBUL5N40cSK6WehpzrEgA9IAVZolmiKBBgkANLTAALTChixmAbVoBhTAFsDJAESh4M2gFO0AvicUgczNCdEkble... s,',?\ &

-
DEFINE PEER GROUP — "-i.’-’ DOEBUILDINGS ABOUTBPD = FEEDBACK  LOG OUT
| v PERFORMANCE DATABASE | \
BUILDING CLASSIFICATION e O . = )
= . ' |/3/9 0 8 9 /755,633 Buildings Featured Examples -
@ Classification Type Commercial » o . e — e
Facility Type > T 5
Peer Gmp Bar | Scatterplot  Table DISPLAY: Energy Use Intensity by | Source Consumption + | and | Average Weekly Op 5 0
BUILDING INFO
Floor Area > 4 ADD YOUR BUILDING @ PEER GROUP MEDIAN
Year Built > 704
Average Weekly Operating Hours > &0 P
Number of People > Ly
® v 550 @
ear Measured (Source) AL >
500
LOCATION E ®
L 40 @
Climate Zone >
§ AN o %
City > z :
8 150 e
State > i =
100
Zip Code > jé o
H @
BUILDING SYSTEMS 200 ® oo ®
Lighting > 150
@ =
Heating > 100 @ 3
Heating Fuel > 50@ @ @ [~ ] ﬁ
Cooling » 4
4 20 140 160 168
Window Glass > Average Weekly Operating Hours hr/wk
Window Glass Layers >
Air Flow Contral > ’ B !
Reﬂ'oﬁtAnalysis | Alr flow control 4| compare | Constant Volume 4 | versus  Other Or Combination + (1]
Wall Insulztion R-Value >
Exparior Wl ¥ %29 PROBABILITY THAT EUI WILL DECREASE @ OR MORE
Roof/Ceiling > o }




Conventional Method for Retrofit Savings

My building: My building:
now after retrofit

Number of
Buildings
Similar -
retrofitted Savings
buildings in

Database




Actuarial Method of Savings Analysis

My building: My building:
now after retrofit

Number of:
Buildings

Energy/SqFt

“Subtract” the two
histograms to get savings
histogram

% Probability
of savings

Savings/SqFt




DoD ~ Minbox - mberger@lbl.goy % | M Inbox - michael.a.bergerl * &5 GUI - Google Drive x GUI 2.0 Feature List - Goo % EDraft Executive API/Spec % ﬂﬁcrkelev Lab Mniv of Calil % B DOE Buildings Performanc = = L
& - (|3 https://bpd.lbl.gov/dataexplorer/?filter=N4lgxgNghgzjCWAzeYoBd4HsB2BINAngA4CmMIAXCMADogAmEULt5N40cSKE6WehpzrEgASIAVZoImiKBBgkANLTAALTChixmAbVoBhTAFsDJAESh4M2gF0AvjcUgczNCdEkble... 5% \ f =
_ B /7
DEFINE PEER GROUP = = DOEBUILDINGS ABOUTBPD | FEEDBACK = LOG OUT
| v PERFORMANCE DATABASE | | |
BUILDING CLASSIFICATION S O L = )
39 0 8 9 /755633 Buildings Featured Examples -
@ Classification Type Commercial » = — _—
Facility Type > Lo " BN el OIS - ySTREN
Peer Gmp Bar  Scamerplot  Table DISPLAY: Energy Use Intensity by | Source Consumption B 0
BUILDING INFO
Floor Area > 4 ADDYOURBUILDING =~ @ PEER GROUP MEDIAN
Year Built >
Average Weekly Cperating Hours > ‘
MNumber of People > @
@ Year Measured (Source) Al >
S s s s
100 200 300 400 500 600 700 800 Q00
LOCATION Energy Use Intensity kBtu/ft%/Year
Climate Zone >
City >
State > Retroﬁt Aﬂalvsis ‘ Air flow control = . compare | Constant Volume = | VETSUS. ‘ Other Or Cembination = ﬂ
Zip Code >
%379, PROBABILITY THAT EUI WILL DECREASE @ OR MORE
BUILDING SYSTEMS . -
ightin, >
Hain g 4% ] 1 | | !| 1 i Tl
Heating > i @)“ ‘ ‘ ‘ { ‘ i
E % == 1 | i 1 1
Heating Fusl > . ‘ ‘ ‘ ‘ ‘ ‘ ‘ Bl —
3 0%
Cooling > -80% -60% -40% -20% 0% 20% 40% 60% B80% 100% 120% 140% 160% 180%
Window Glass 3 Percent Change in Energy Use Intensity
Window Glass Layers >
Air Flow Control >
Wall Insulation R-Value > : .-.T‘. e JiB- GEEARIMENT0E Energy Efficiancy & L
il ENERGY | vty Paciic Northwest,
Exterior Wall > BERKELEXLAD Frisally Gprared by Ballete Sines 1265
Roof/Ceiling >
9 Have a question about our data? Please read our FAQ,
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Thank you!

Andrea Mercado

Senior Research Associate

Lawrence Berkeley National Laboratory
ACMercado@lbl.gov

510.486.4174
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