Better
Buildings

U.S. DEPARTMENT OF ENERGY

Driving Action through
Energy Data Visualization

Moderated by:

Sarah Zaleski
U.S. DOE

U.S. DEPARTMENT OF

ENERGY



Better
Buildings

U.S. DEPARTMENT OF ENERGY

Driving Action through Energy
Data Visualization

Dan Walworth
HEI| Hotels

U.S. DEPARTMENT OF



HEIl Hotels & Resorts

Changing Behavior through
Data Visualization



MINNEAROLIS | V’ MANCHESTER VJIfT AG\lE ? : ;
& ¢BOSTON
' SCAMBRIDGE
T WALTHAM
-~

CHICAGO o ve)® INEWARK
- | PIYMOUTH MEETING bHILADELPH
SAN FRANCISCO~ e

e ® - =
‘ | ® SNOWMASS . ARLNGTON % VgASHINGTON D.C.
SANTA BARBARA 4 PASADENA piLOSe JYIENNA
GLENDALH'e ®
HOLLYWOO ‘
NASHVILLE®
LAJOLLA e
SAN DIEGO"
o ,
FORTWORTH, 18
( )
AUSTIN o
" 0 JRLANDO
HOUSTON #“NEW ORIEANS  CLEARWATER}e
TAMPA ~BOCARATON
&FORT LAUDERDALE
MIAMI

* Over 40 upper-upscale, name brand hotels
« Approximately 6,000 employees across 15 states
 Total energy spend exceeds $20mm annually
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Look at that savings!
Electricity Co: Our hotel has never
used less enerqy!




That’s because the
rate went down.
Your consumption
actually grew!

ectricity Cost

...whoops?

USAGE




Simple but highly effective change: focus

on consumption rather than cost!

COST OF ENERGY

e S—

RATE CONSUMPTION

(cost per unit) (units required)




TOoO many excuses
factors outside

According to this text box,
you used 25% more
electricity than last year.
Way to be wasteful.

That’s not fair! We had
a heat wave! My

clipboard and | think you
should check those
numbers again.

August Last Year Electric Usage: 400,000 kWh
August This Year Electric Usage: 500,000 kWh



Solution 2




which primary factors
affect energy usage at our hotels.

Hotel Electricity Usage




Usage vs. Lighting Upgrade

Implemented, Yes/No?

Usage vs. Temperature

Heating Degree Days (
Cooling Degree Days (

Usage vs. Occupancy

Occupied Rooms
Q
()
0

Usage vs. UFO Sightings in the US

Number

Q
()]
n




Usage vs. Lighting Upgrade

In this case, the lighting upgrade
reduced electric usage 7% overall.
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Usage vs. Occupancy

At our hotel, every occupied room
means 2.5 more kWh on average.

N




Usage vs. Temperature

For temperature, we found that at this
hotel every CDD = 200 more kWh and
HDD = 300 more kWWh




Usage vs. UFO Sightings

There’s no connection between
UFO sightings and our energy

usage, no matter what you believe.

/




S50 does our engine
have a point about
that heat wave?

450 CDD
X 200 kWh

90,000 klh

Indeed he does. We found that for
every additional CDD, our hotel uses
200 kWh more of electricity on
average.

Since there were 450 more CDD this
Auqust than last, we can make a
fairer comparison using this simple
adjustment.




We crunched the numbers. Turns out if That sounds reasonable. We did
last year was as hot as this year the forget to turn lights off in unused

difference in your electric usage is only 2%.

rooms. We’ll have to post reminders
for everyone.
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AngyssT hissYeanERetitid)saggep00,000 kWh
ADJUSTED to Today’s Environment: 490,000 kWh



Problem 3

obscured energy-saving behaviors.

Is that light saving @

enerqgy or are we?

That’s deep. J




Adjust usage calculations to remove the impact
of savings from Capital Projects. After that and

the prior adjustments are done, what’s left is
the impact of behavior.

COST OF ENERGY

CONSUMPTION

(cost per unit) (units required)

BEHAVIOR



Wait! Come to think of it, didn’t we

just buy brand new high-efficiency

chillers since last year? Those are

claimed to save 7%. S0 what are you saying?

| + [ PR ANN NNAN 1
Augusct Last Year Electric Usage: 450,000 KW -

August Last Year Electric Usage, )
AD.ALISTED (o 1oday’s Environment: 490,000 kWh

Angysst hissteaFEeitteidISaggePdMOUBRWD to Today’s
Environment and Equipment: 455,000 kWh




track the impact

How much ene COST OF ENERGY

save if | do sav

. That’s also deep.
CONSUMPTION

(units required)

(cost per unit)




The Hotel Name

EMERGY Looking Glass®

DAILY ENERGY CONSUMPTION REPORT
Friday, May 15, 2015

| YOUR PROPERTY

Square Footage:

320,000
Year Built:
1390

nergy Star Rating
Crrig Riating:
G~

YOUR ENERGY CONSUMPTIO!

u T [
Elzctriz [k'wh]

it}

Gaz [therm]

Fteam [therm)

261,150
33 ¥

May 14, 2015

as of:

THZEIZ014

MONTH TO DATE

4% Chanmge fo Last Year (ad]. TampiOasc)
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$ATE

Eat

YEAR TO DATE
3% Change fo Lasi Year (ad)]. Temphloa)

$2435
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Introducing the Energy
Looking Glass®!

e 4775

375 36,753
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65,563 jin 2
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-6, 861 -a.2%

~§5,185
2,418
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TOTAL (MM BETU)

126,947

-4.8%

-§1.430

316,948

-6.4%T

-2 TE0 -135.841

CARBOH
FOOTPRINT"

2251 metric tons of carbon diozide equivalent yesterday

24666 metric tons of carbon diozide equivalent month-to-d
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CONZERYED 68.,766.668 BTUz of Energy to last year, or:

d
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= Zaved 1,045.4 5q ft of Forest from deforestation

& Planted 8.2 tree seedlings and grew them for 10 years

s Dwplicated the effects of 08 acres of pine or fir trees each pear

g

M
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-
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g
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CONZERYED 1,123,625,565 BTU=x of Extrgy to last year, or:
& Planted 1,440.5 tres zeedlings and grew them for 10 years

& Duplicated the effects of 12,8 acres of pine or fir trees each pear

s Zaved 17,0813 =q ft of forest from deforestation

DAILY NEWS

“*f'ou cannot get through a single day without having an impact on the world around you. 'wWhat you do makes a difference, and you have to decide what kind of difference
you want ko make ® —Jdane Goodall

YOUR ENERGY CONSUMPTION (v

0 Adjustments - for reference only)

UTILITT {mmit)

HOHTH TO DATE
Unitr Conramad Ert Curt

LAST TEAR

Wit Cmeremsd

Unier

CHAHGE
> Chy

Ert Cure

TEAR TO DATE
Unitr Conrumasd Ert Cmre

LAST TEAR
Umitr Cmmr w4

CHAHGE

Wmitr * Chy

Ert Cmre

Elzctriz [K'wh]
Gaz [therm)
Fream [therm]

261,150 $13,320
33 $E75
375 36,753

432175
2,136
5,556

R
-1.237
-2,105

-4E.3%
-3TA%
-35R.E%

-$17,031
-§1,203
-§$3,753

2 566,563 $153,535
10,201 13,334
65,563 T2

13713,715
10,744
25,554

+5ET, 154
-S43
+42,034

+2ATE
-5%
«AT5.6%

345457
4523
+475,077

TOTAL (MM BTU)

$26 347

-851.8%

316,548

+31.2%

- 4447, 30K
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MONTH TO DATE
% Change to LastYear (adj. Temp/Occ)

-51,252

-518

-5179

Electric

YOUR ENERGY CONSUMPTION

MONTH TO DATE

UTILITY {unit)

Electric (kWh)
Gas (therm)

Steam (therm)

Units Consumed
261,150

699
3.781

! LAST YEAR (adj) |

EstCost : Units Consumed | Units

$19,320
3875
$6.,753

277,806
9v
3.881

-16,656
-19
-100

CHANGE
% Chg

-5.0%
-2.1%

-2 6%

Est Cost

TOTAL (MM BTU)

$26,947

4.8%

CARBON FOOTPRINT*
*exciuding wasle

Y

225.1 metric tons of carbon dioxide equivalent yesterday

CONSERVED 68,766,688 BTUs of Energy to last year, or:

# Planted 88 2 tree seedlings and grew them for 10 years

# Duplicated the effects of 0.8 acres of pine or fir trees each year

® Saved 1,045 4 sq ft of forest from deforestation




YEAR TO DATE
% Change to LastYear (adj. Temp/Occ)

-53,185 -57 78 -511,693

Electric

YEAR TO DATE : LAST YEAR (adj.”)
Units Consumed EstCost | Units Consumed | % C Est Cost
2,566,869 5189895 2677505 110,637 41% -58,185
10,201 $9.,934 11,000 -799 -1.3% 3778
65,569 17 112 72,230 5,661 9.2%  -511.898
$316,940 6.4% -$20,860

2,466.6 metric tons of carbon dioxide equivalent month-to-date

CONSERVED 1,123,625,565 BTUs of Energy to last year, or:
» Planted 1,440.5 tree seedlings and grew them for 10 years

» Duplicated the effects of 12.8 acres of pine or fir trees each year

¥TD, YOU
HAVE

= Saved 17,081.9 sg ft of forest from deforestation




DAILY NEWS

“You cannat get through a single day without having an impact on the world around you. What you do makes a difference, and you have to decide what kind of difference
you want to make." —Jane Goodall




EXP VAR TO BUDGET
VAR TO BUDGET

MTD
-526,712

52,419
$6,709

¥TD
+542 456

-56,338
+540.987

-$35,841

+$77,104




5112115
511315
5114115
515115

123455

200840

487391

MEIEITE

305034

123486

200800

487450

2433301

305408

123500

201000

487540

24345739

305706

Dog show in the hotel is using up lots of hot water to bathe the dogs and get them pretty.




Hold an energy meeting every month to discuss whatever utility shows the most change, either positive or negative. Fill in the green boxes below for each meeting.

Meeting Date 5H0i15 Presented by |Kate Chavez Utility: Electric %Var MTD 2% Helped/Hurt? Hurt
Hotel guests cranking A/IC due to mascot convention staying with us. Make sure Energy Set Points are being used.
Why does this
ultility have a VWhat are the
significant next steps?
change?

Fab Four & Energy Buddy Checklists

Fab Four should complete at least 4 checklists this month. Energy Buddies showld complete at least 20 checklists this month. Those with fewer than those amounts are flagged with an X below.
Name = Cc-mple?ed Comments
and on File

Peter Caffrey ‘,/ 4

[
E Kate Chavez ‘,/ 4
IR
ﬁ Jack Riggs x 3 Took a week's vacation
(18

Annabelle Kimira ‘,/ 4
2 Elizabeth Mills v 20
=
Eﬂ Clint Bishop ‘./ 20 Spotted leak in the kitchen, Peter will make sure it gets repaired.
= _
g Gordon Price ‘,/ 20
T Ron Hiller v 20

Contact support@heihotels.com to update or change any of the names on your Fab Four or Energy Buddy list,




The Hotel Name DAILY ENERGY CONSUMPTION REPORT
EMERGY Looking Glass® Friday, May 15, 2015

| YOUR PROPERTY May 14, 2015 MONTH TG DATE YEAR TO DATE

4% Chanmge fo Last Year (ad]. TampiOasc) 3% Change fo Lasi Year (ad)]. Temphloa)
Square Footage: nergy Star Rating as of: 12642014 _ 4523 12 17 22425 2772 511252
320,000 Crrig Riating:
Tear Built: Curr Rating:

1340 T SRUof poor aeoig ¢
vadtiod for Encrgy Siar

Y
ENERGY STAR
v

PARTNER OF THE YEAR

Sustained
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YOUR ENERGY CONSUMPTION EXP YAR TO BUDGET
HOHTH TO DATE EﬁST TEAR («di= CHAHGE TEAR TO DATE CHAHGE TAR TO EVDGSET
UTILITT (mmit) Unitr Conrumasd Ert Curt Unitr Cmnram, Unier * Chy Unitr Canrw d Fa HTID TTDH

Electric [kwh) 261,150 $13,320 277,806 -6.0% -$1,.232 2,566,563 $153,535 2617505 -110,637 -4 -$8,138 -$26,112 +$42, 456
Gas [therm] 33 3E75 a7 2% 315 10,201 $3,954 11,000 -18a SR 5178 -$2.418 36,358

Eream [therm) 375 36,753 3881 -2.8% -$11a 65,563 jin 2 T2,230 -6, 861 -a.2% -$NESE -§6, 103 +$40,387
TOTAL (MM BTU) 126,947 -4.8%  -§1.430 $316. %40 -6 AT -g2ezee -135.841 +$77.104

ro?::::::'r- 225.1 metric tons of carbon diozide equivalent yesterday 24666 metric tons of carbon diozide equivalent month-to-d

Trrcusti guiarts CONSERYED 68,766,688 BTUs of Encrgy to last year, or: =

. e .

E & Planted 8.2 tree seedlings and grew them for 10 years - E

S < <

'\1{ = =

DAILY NEWW S

“*f'ou cannot get through a single day without having an impact on the world around you. 'wWhat you do makes a difference, and you have to decide what kind of difference
you want ko make ® —Jdane Goodall

CONZERYED 1,123,625,565 BTU=x of Extrgy to last year, or: 1D SA/INGS

& Planted 1,440.5 tres zeedlings and grew them for 10 years

g
E

= Zaved 1,045.4 5q ft of Forest from deforestation s Zaved 17,0813 =q ft of forest from deforestation

s Dwplicated the effects of 08 acres of pine or fir trees each pear & Duplicated the effects of 12,8 acres of pine or fir trees each pear

YOUR ENERGY CONSUMPTION (wio Adjustments - for reference only)

HOHTH TO DATE LAST TEAR CHAHGE TEAR T0 DATE LAST TEAR CHANGE

UTILITT {mmit) Unitr Conrumasd Ert Curt |[Unitr Cosramad| Usitr #* Chy Ert Cure Unitr Conrumasd Ert Curt |Unitr Conramasd Unitr * Chy Ert Gmrt
Elzctric [Kw'h] 261,150 $13,320 432,17 RAFRE 463X 517,081 2 56E, 563 $153,5385 1,373,715 +5ET,154  +2ATE +J45 45T
Gaz [therm) EEE] 3375 2136 -1.237 =51 -§1.205 102 $32,334 10,744 =543 EEAE -$523
Fream [therm] 3,781 $6,753 5,886 -2,105 -55.5% -$3,753 65,563 T2 23,554 +42034 LTSRN 475077
TOTAL (MM ETU) $26 347 -§1.8% -szz.mc $316, 348 +37. 2% -4197,30E

FAL TS ARPAL TING EMERGY U5 AGE

ADJ_ TOLAST YERF ADJ TG LAST YEAR Jan-May
HONTHTOBATE | o 00 =0T TEAR TO DATE R

Mk [T lhrrm ACT. LT 'k lhrrm Ihrrm
2 Daqras Dagpr 431,259 +0 Tt 12z

+ZE, 024 0 0

Haating Dagras Days 0 -ddo - 0 +E,356

Dcc. Rmmmr +2d,2Td +ET5,T56 +d6,309

RIICETHIZEERE |— EMICETHIZXEAE
Capital Imprawements| Detailed on Caily Entry 0 Dtailed on Daily Enkry I T
-53. 53




Also known as how to keep
an enherqy-saving program
from losing steam!

That joke will
never be funny.

)\

w ° Rewards and Recognition
« Consistent and Accurate Reporting
 Embracing a Cultural Shift




HEI Energy Usage

14% reduction in overall
energy usage in two years

-
o
c
9O
=

Two years prior IMPLEMENTATION Year after Two years after
YEAR

Includes portfolio of properties managed for entire period




In Summary

e FOCUS 0On

 Usea that everyone can
and to which everyone can

* Reinforce daily




Better
Buildings

U.S. DEPARTMENT OF ENERGY

Driving Action through Energy
Data Visualization

Aaron Bastion & Cody David
Atlanta Better Buildings Challenge

U.S. DEPARTMENT OF



Atlanta Better Buildings Challenge

Driving Action through Data
Visualization

May 28,2015

www.AtlantaBBC.com



power 104

ready. set. realiz

“Atlanta’s goal is to become a top-tier city for sustainability.
-Mayor Kasim Reed



Our sustainability Impact Areas

1002 '"'“2"53 Air Quality
Land Use
Sustainability Planning
Transportation &

WATER
MANAGEMENT

werto Education
Ehonge . .
SU:TL:::ﬂETY ready. set, realize EDUCATION G rOWI ng B u S I n e S S

ATLANTA
TOP-TIER SUSTAINABLE CITY

10 IMPACT AREAS

Energy Efficiency

& Renewables
Community Health &
Vitality
Materials Management
Water Management

www.atlantabbc.com

. . 35MEASURF5. .

100+ |NITIATIVES



. . & CITY
Commercial EE Ordinance — 2015! @ Eneray

* Benchmarking
* Transparency
* Audits

* Retrocommissioning

Subject to commercial buildings 25,000 square
feet or greater.

2,350 buildings that, as a whole, currently
represent 80 percent of the city’s commercial
sector.

www.AtlantaBBC.com




Atlanta BBC Steering Committee

City of Atlanta Central Atlanta Progress = BATMA Midtown Alliance

Invest Atlanta

ESCO

www.AtlantaBBC.com




Participant Update: May 2015

|V|I||I0n
sq. ft.

bledgec 406 Buildings
edge
“:;"'f:n 96.3 Million sq. ft.*

*83% of Portfolio Reporting

*Includes City of Atlanta Facilities and Participants outside of listed Activity
Centers

www.AtlantaBBC.com




Annual Reporting

THROUGH THE COMMITMENT OF OUR PARTICIPANTS

CITY OF ATLANTA, GA
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www.AtlantaBBC.com



Using The Power of Data Visualizations

.........

Georgia Electricity Consumption by End-Use Sector

.......

Georgia | 2014

www.AtlantaBBC.com




Support Program Initiatives

0,
d (1]
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' e -“; | | S ““
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6% o |
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2011 2012 2013

www.AtlantaBBC.com



Feature Atlanta’s Diverse Portfolio
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www.AtlantaBBC.com




ENERGY STAR Web Services




Development Challenges

 What do we want to display?

 What can we display with the metrics available?
 What should we actually display?

* How to make data easier to display?

www.AtlantaBBC.com



Demonstration

20%

more efficient by

2020

| o Track Progrens “ Leam Mo

364 properties in the metro Allants area saving money . improving
efficiency, and building a belter Atlanta

Showeasing metrics from the Allanta Better Buildiags Challenge

www.abbcdata.org

www.AtlantaBBC.com


http://www.abbcdata.org/

Better
Buildings

U.S. DEPARTMENT OF ENERGY

Driving Action through Energy
Data Visualization

Andrew Sharp
City of Philadelphia

U.S. DEPARTMENT OF
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Taking Building Energy Data to the Market

Philadelphia Energy Benchmarking
Andrew Sharp, Mayor’s Office of Sustainability
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GREENWORKS

Energy
Environment
Equity

Economy

PHILADELPRIA

PHILADELPHIA REDUCES ITS VULNERABILITY
TO RISING ENERGY PRICES

PHILADELPHIA REDUCES ITS ENVIRONMENTAL
FOOTPRINT

PHILADELPHIA DELIVERS MORE EQUITABLE
ACCESS TO HEALTHY NEIGHBORHOODS

PHILADELPHIA CREATES A COMPETITIVE
ADVANTAGE FROM SUSTAINABILITY

PHILADELPHIANS UNITE TO BUILD A
SUSTAINABLE FUTURE

5 goals, 15 targets, over 150 initiatives

¢
be



60%

OF TOTAL CITYWIDE CARBON EMISSIONS

14%

OF TOTAL CITYWIDE CARBON EMISSIONS

20.9

MILLION Mt COZe

Citywide Carbon
Emissions

12.6

MILLION Mt COZe

Carbon Emissions
from All Buildings in
Philadelphia

2.8

MILLION Mt COZe

Carbon Emissions
from Buildings
Benchmarked in 2013



Compliance Rate

|9OA>

BO
60
40
20

1]

Represents

ZS%ﬂ

MILLION of total

Citywid
S q u a re ft . sqularg‘:::l:ta;

(Non-residential)



Number of Reported Builldings

0

58

ENERGY STAR Ratings of Reported Buildings

Philadelphia Average

National

5 81114172023262932353841444750535659626568717477808386899295
ENERGY STAR Score

Average
ENERGY STAR
Score




€ 3 2013 building ENERGY Performance Profie |

ADDRESS: 1515 Arch 5t
YEARBUILT: 1062
GROSS FLOOR AREA (SQUARE FEET): 502,000
OPAID#: 772059100

Compare Your Building’s ENERGY STAR® Score to
Similar Buildings in the U.S. & Philadelphia

(1-100 Score, 100 is most efficient building)

Below is how your building’s annual ENERGY STAR®
Score compares to other National and Philadelphia
Office buildings reported in 2013.

NATIONAL YOUR BUILDING'S PHILADELPHIA'S
AVERAGE SCORE SCORE AVERAGE SCORE

W
{1

Your Building Ranks # 182
outof (@S similar buildings

« Ranking is based on self-reported data provided by building owners and operato
« Buildings 75 or above are eligible for ENERGY STAR certification
Visit ergystar.gov/benchmark to leam how.

= PECO.
smart@,’:ideasﬁ

energysense

3 EnergyWorks

ENERGY EFFICIENCY IMPROVEMENTS



THE CITY OF PHILADELPHIA

MAYOR'S OFFICE OF
SUSTAINABILITY

Search Filter Category Usage

Q Address or Building ID Alltypes» Building Type v EUI (kBtu/ft*)w
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http://visualization.phillybuildingbenchmarking.com/

Visualization Tool Development
F e

Azavea, MOS, and other energy
benchmarking stakeholders

Sketched out potential visualizations



Understand Dynamics among Data Types

Comparison
Northeast Water Pollution Control Plant

Fuel Oil (kBtu): 10,309,518

Building Type: Municipal




Comparison

|

|

One Parkway Building City Hall, MSB and CJC
1515 Arch 5t Market Strect and Broad Strect Composite
Energy Star 39 N/A ‘
EUI (kBtu/ft%) 151 80 | \
Emissions (MtCO2e) 7,475 18,110 l ‘
Electricity (kBtu) 47,119,720 110,424,467 \ I
Matural Gas (kBtu) 28,412,890 64,888,387

http://visualization.phillybuildingbenchmarking.com



http://visualization.phillybuildingbenchmarking.com/

What's next?

* Benchmarking for multi-family
facilities

» Additional research and focus
groups related to outreach
tools

* Expanded outreach for Year

Three benchmarking




Philadelphia Energy Benchmarking
Andrew Sharp, Mayor’s Office of Sustainability
www.phila.gov/benchmarking



http://www.phila.gov/benchmarking
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http://visualization.phillybuildingbenchmarking.com/

