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E3 Calculations and Related Reference Information
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ENERGY EFFICIENCY OPPORTUNITIES FOR TENANT — OCCUPIED SPACES

LE 01: FAN, LIGHTING AND CONTROLS

01 Energy Star Rated Ceiling Fan with LED lighting

-02 Super T8 Fluorescent Lighting in Kitchens

03 EnergyStar Labeled Dimmable LED Replacement

-04

-05 1
-06 1
-07 2
-08 Occupancy Sensor

Energy Star® Labeled LED Torchiere
HVAC

|

Digital thermostat allowing automatic setback after override and (one of the following):

Energy-Efficient Package Terminal Air Conditioners and Heat Pumps

EnergyStar® Labeled Room Air Conditioners

EnergyStar® Labeled Portable Electric Heaters

LE_03: APPLIANCES

P-01 |EnergyStar® Labeled Refrigerators

P-02 |EnergyStar® Labeled Dryer

P-03  |EnergyStar® Labeled Cloth Washer Tier 1
P-04  |EnergyStar® Labeled Cloth Washer Tier 2
P-05 |EnergyStar® Labeled Cloth Washer Tier 3
P-06 EnergyStar® Labeled Dishwasher Tier 1
P-07 EnergyStar® Labeled Dishwasher Tier 2

Energ

tar® Labeled Smart Electric Strip (one per unit)

V-01 |Seal cracks on floors, wall, and ceilings

V-02  |Weather-stripping windows and doors. Door sweepers
V-03 |Insulate hot water piping inside occupied unit

V-04 |Window films where allowed by code

WATER

Low flow shower heads

Faucet aerators




ENERGY EFFICIENCY OPPORTUNITIES FOR COMMON AREAS

10 Exterior lighting retrofits with LED and /or induction technologies

11 High efficient exit signs

A2 Outdoor lighting controls (photocells / dual-level lighting controls)

-13 Super T8 Fluorescent Lighting )

-14 EnergyStar Labeled Dimmable LED Replacement

-15 !
16 1
-17 by
-18 2t
-19 Occupancy Sensor

20 Bi-level sensor on stair-wells

&
J |

V-05 |High performance dual pane windows
V-06  |Attic, Cei!ing_, Roof, and Wall insulation
V-07 |Cool roof - flat roof

V-08 |Cool roof - steep slope

V-08  |Window films where allowed by code

--05 Central heating and cooling cleaning and tune ups

=06 High efficiency hot water boilers (condensing)

07 Heating pipe insulation

08 Heating control installation, including energy management systems, boiler reset controls, and optimization control strateg
>-08 High efficiency central forced air furnace heating systems

>-10 Premium efficiency motors for pumps and fans (central equipment / or common areas systems)

11 Central A/C Tier 3

12 Central A/C Tier 4

Packaged Terminal AC & HP

P-08 |Clothes washers (coin-op) Tier 1

P-10  |Clothes washers (coin-op) Tier 1

P-11 |Clothes washers (coin-op) Tier 1

P-12 ENERGY EDUCATION:

P-13  [Train personnel in how to conserve water and energy
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ENERGY EFFICIENCY OPPORTUNITIES - SMALL BUSINESS

CHMARKING & ENERGY AUDITS

Benchmarking (Energy Star Portfolio)

Free energy audits

L-01 Energy Star Rated Ceiling Fan with LED lighting

L-02 Delamp 3-L fixture T12/T8 to 2-L/EB/Reflector

L-03 Replace T8-32watt lamps with 25 watt T8

L-04 Energy5tar Labeled Dimmable LED Replacement

L-05 51
L-06 104
L-07 154
L-08 201
L-09 LED case lighting and motion sensors - T12/T8 to LED

L-10 Exterior high wattage HID fixture to reduce LED - canopy

L-11 Exterior high wattage HID fixture to reduce LED - Parking Lighting

L-12 Exterior high wattage HID fixture to reduce LED - Perimeter lighting

L-13 Exterior high wattage HID fixture to reduce LED - Parking Lighting Bi-level/Motion Sensor

L-14 LED Exits signs

L-15 Occupancy sensor in private offices, conference rooms and copy rooms

L-16 Motion sensor in bathrooms to control lighting and exhaust fan

L-17 Mation sensor in offices, store rooms, and mechanical rooms.

L-18 Photocells to control outdoor lighting

L-19 Bi-level sensor on stair-wells

L-20 Energy Star® Labeled LED Torchiere

C

aC-01 Digital thermostat allowing automatic setback after override and (one of the following):

aC-02 Central heating and cooling cleaning and tune ups

aC-03 Air balance foe central HVAC system

5C-04 Repair air side economizers

AC-05 High efficiency hot water boilers (condensing)

AC-00 Heating pipe insulation

&8C-07 DDC control installation, including energy management systems, boiler reset controls, and optimization control strategie
AC-08  |High efficiency central forced air furnace heating systems

aC-09 Premium efficiency motors for pumps and fans (central equipment / or common areas systems)

AC-10 Central A/C Tier 3

aC-11 Central A/C Tier 4

AC-12  |Variable Frequency Drive (VFD) for HVAC Fan

AC-13  |Add Energy Management System to control lighting, HVAC, and refrigeration.

AC-14 Energy-Efficient Package Terminal Air Conditioners and Heat Pumps
4C-15 EnergyStar® Labeled Room Air Conditioners
4C-16 EnergyStar® Labeled Portable Electric Heaters

RIGERATION

R-01 Anti-Sweat Heater (ASH) Controls

R-02 Auto-Closers for Walk-In Coolers or Freezer Doors

R-03 Efficient Evaporative Fan Motor

R-04 Evaporative Fan Controller for Walk-In Coolers and Freezers

R-05 New High Efficiency Refrigeration Display Cases with Special Doors (Low Temperature)




R-06 New Refrigeration Display Cases with Doors

R-07 Night Covers for Open Vertical and Horizontal Display Cases

R-D8 Special Doors with Low/No Anti-Sweat Heat on Low Temperature Display Cases
R-09 Strip Curtains

R-10 Vending Machine Controller

R-11 Insulation for Bare Suction Lines

WPP-01 EnergyStar® Labeled Refrigerators and freezers

WPP-02  |EnergyStar® Labeled ice machines

\WPP-03  |Convection ovens

WPP-04  |Strip courtins

WPP-05 |Clothes washers (coin-op) Tier 1

WPP-06 |Clothes washers (coin-op) Tier 1

\PP-07  |Clothes washers (coin-op) Tier 1

WPP-08 EnergyStar® Labeled Dishwasher Tier 1

\PP-09 |EnergyStar® Labeled Dishwasher Tier 2

WPP-10  |EnergyStar®™ Labeled Smart Electric Strip (one per unit)

NV-01  |Seal cracks on floors, wall, and ceilings

NV-02  |Weather-stripping windows and doors. Door sweepers
NV-03 |Insulate hot water piping inside occupied unit

NV-04  |Attic and Roof/Ceiling Insulation

NV-05 |High performance dual pane windows

NV-06 |Cool roof - flat roof

NV-07 |Cool roof - steep slope

NV-08 |Window films where allowed by code

ER AND ENERGY EFFICIENCY (WATERGY)

W-01 Low flow shower heads

W-02 Low flow taylets

wW-03 Faucet aerators

W-04 Weahter controlled irrigation system
W-05 High efficiency pumps and pump motors
W-06 Optimized water distribution systems

Educate tenants in how to conserve energy and water




WY 69°82102/9L/L

WVHOO0¥d 4S - IV
oLz

Jea A aseg

010zZ/9L/8

0L02/IS

UOISISA 1500 PapIoAy

S 4o | ebed LOATS102-€102 48 IV
- E - - - 0202
- - - - - 6102
- - - - - 8102
- - - - - 1102
- - - - - 9102
- - - - - 5102
£8Y'6 0£0'9 822} rs'e 9z5'6 7102
£8v'6 0£0'9 8z2'L Trs'e 925'6 €102
- -f - - - Z102
- - - - - 1102
- - - - - 0102
suooNPay a1o0Aoayn
2289 0207 618 5691 168'9 jenuuy (8301
- - - - - 0202
- - - - - 6102
- - - - - 8102
- - - - - 1102
- - - - - 9102
- - - - - 5102
[E:TR 0L0'¢ 60v 1¥8 GLL'g 7102
"anseaw 8y 10} L9L'E oLo'e 80V 18 GiL'e £102
uonoNpal UsIssiWa jenuue sy} - - - - 5 - 2102
saul ‘Jeah ayjul _umucmr:m_ac.__ - - - - - Loz
SHUN 8y} aie Suoldnpai [enuue - - - - - 0102
] (san) XON | (suonzoo | (sador-wd | (sa) XON | (suoy) 20D | suonanpay jenuuy
~ SUOnONPaY s _ suoijanpay JL93|1g _
. suonanpay suoissiug
(G $ 860 $ 05¢ ¢ ] gg9'gee’t (wssyy/$) Wid
12€8°0 $ 860 $ S0 $ | ss9'8ee’l {utoyy$) ovd
L¥S5°0 $ 860 $ £v0 $ | 659'82¢"} {waayy$) ouL
(¥6.1°0) $ 85110 $ 25620 $ yeL'ees'ie (UpM/$) Wid
£8600 $ 8%iL0 $ 9Ll00 $ YEL'EZS'LT (umds) ovd
12¥0°0 $ 85110 $ 8€L00 $ pEL'ETS' 1T (umH/8) UL
AdN siaueg 1800 suudy UMY
1800 - BHjauag wm:_>mm pajunodsiq

{0207 Ubnoits polielsu| saInsea jiy) IOUSE PUE 1500 poziand|

‘|enuBy 80110BId PJEPUELS BY) UM JUusisiSU0D AjoMs JoU St JNg ‘sjysuag DHL 94} YIM JUD)SISUOD 5q 0} ST SIYL "S}SOD [BIUSLULIOHALD 8pNOU SIaUaq QYd 2.
{EnUB 821j081d PJEpUEBIS BY) Ul SE JS0D B SE UEL) Jay)el sjyauaq aanelau se pajeal) aie $85B310U )500 Ajddns Aue asnedaq uoljewsxosdde ue s oney /9 iy

ba 6£'0 (€0L'€£6'G8) YN 6YE'E0E LS 906°'£25'2$ 856'V9.L'6 $ ($) Wiy weiboid
T 659 GS8'6VZ'ES VN 6VE'€0E LS 906°£25'¢$ 00v°185 $ ($) Ovd weiboig
ba al'i 9E6'Y59'LS VN 6¥E'E0E' LS 906',25'2% 61€'9LL'2 $ ($) ou L wesboig
S9I0N oney o/g AdN _ SBAIUBOY| seq) L9913 _ 1800
1500 - jyouag | s}ijsusg ]

(stejjoq anjep Juasald 8]9A20)i77) SSaUaAIIBLT 150D
- v - - - - - 0z0Z-2102
8.9'¢ peL'T €202 186'190'2 p61'489 6YE'298°€E 0sp'L82 L 8102-€L02
- - - - - - - 2102-0102

MY pasajug Jasn (M%) Ad (M) %d 1das-inf 1oN suuay L suuayL UMY 18N 10408417 UMY 19N [enuuy

g924-090 18N 19N 8joAoay 18N [Enuly

syoedwy weaboig
616'v66'L $ 951'082'2 $ ($) 1509 Juedidnied 1oN
00v'185 00v'18S $ ($) 396png weiboud (eyo )
[ aweN wesboid
¢} aweN tasodotd
anjep juasalyd JeUjlLION EQEESW EEOOL&

nding



WV 65:82102/91/L

LOAGL0Z-€L0274S 3V

G0z abed
96'¥59'1L 819'C ¥eLT £20'Z 1851902 ¥61°289 6v£298'EE 0518211 lejol
($) .siouag MY passiug Jesn (M) did (M) suuay) suuay] [ RENERLET] UMY I8N [enuuy
18N 8pphoay OuL go4-08(J 1N jead Jdag-AInf 1N 18N 3jokoayi 19N jenuuy
(0z0Z ybnoJyy pajieisu} sainses ||y) salobajeg asn puz oNdo Agq syoedwiieN
19nd] 8inseaw 8y) 1o swesboid oujos)e pue Seb [ejo] 0] Paseq pajedoje SIS0 UILPE PUe jaAd-wesbosd apnouy ,
— - - T = - - - palyoadsdn pue Jayio
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - WENLINDIEOY
- - - - - - - - TVIMLSNANI
- - - - - - - - IYIDHINNOD
N . . - - - - - UOHONIISUOY) MBN™SaY
9£6'p59'L 8.9'¢ yeL'e £20'2 185'190'2 ¥61°289 65€'298'cE 05y L82'11 lenuspisay
- - - - - - - - SIYNON
- - - - - - - - S3y
986'pS9'L 8.9'¢ yeL'T €20 185'190°2 ¥61°489 6pE£'298'EE 05’1821 1ejoL
(8) Lswousg MY palajug Josn () (M) sway L sunay L UMY 18N ojokoay] UMY 19N [enuuy
18N 30409y DL q94-09Q 19N %ead 1deg-AInr 18N | 19N 8joAda] 18N [enuuy
{ozoz ubnoJuy pajie}su} sainsesy 11v) Jo1oeg Aq spoeduy JaN
- 8/9'¢ ¥EL'T £20'C 1861902 ¥61'289 6v£'298'¢C 0S+'282°1 ) iejo L
— > = . B E - - 0202
R R . - - - - - 6102
(L9€'1) - - - - - - - 8102
(z9g'1) - - - - - - - 1102
- - - - - - - - 9102
e - - - - - - - 5102
1981 ri'6E8't 1981 L0 064°0€0'L 165'¢ve yL1'1€6'9) SZLEYY'S y10z
Sz0'L y1'6e8'L 19€'L 110'L 0620804 16G'eve yLLLEB'OL SZLEY9'S €102
- - - - - - - - zvoz
- - - - - - - - 1102
- - - - - - - - 0102
(M) JON fenuuy 19N MY pasajug 1asn (M) (M) EITETTY suuay L UAY 13N 8joAoay UMY 19N [enuuy
g94-090 J9N Aead 1dag-AInC 1aN 19N ajoAoay] 19N [enuuy
SUOoljejjeIsuy {enuue [B30) U0 paseq SUononpay
196'8) 090°2) 9GY'z ¥80'G £50'6} 8/0A084/7 jBJOL
WYHO0Yd 4S - IvIN 6169651 $ 951'082'C $ ($) 1500 Juedionied joN
[1]Re74
1ea) sseg 00¢'185 00v'186 $ ($) 19Bpng wieiboud je30).
0102/94/8 0 aweN weibold
0102/7/G [0} awey Jasodoid
UOISIaA 1SO) PapIoAY anjep juasalgd [RUIWON Arewining weaboid

ndino




WV 65:82L0Z/91L/L G j0 ¢ obed LOA SL0Z-€L0274S 3V

L9€°} 218" gi02
yeL'T €202 S102
yEL'Z 216" vioe
1881 90§ €102
- - 404
- - 1102
, - - 0102
(o) (M)
go4-08(Q [enuuy 18N Nead ides-Anp 18N
Jeak yoea jo (ND Uip) Jejuim Jo (30 pIg) pwins ayy ul suoonpal Jusisisiad

Jons) aINSEaW By) Je sweubold 9uae pue Seb [ejo] 0] PaSeq PaJRIoJe SISO LIWP. pue [aAs)-wesbaid spnjouj ,

- - - - - - - wesAs

- - - - - - - - gl

- - - - - - - - el

- - - - - - - - 4}

- - - - - - - - 1L

- - - - - - - - 12

- - - - - - - - a¢e
9e6'v59'L 8L9'¢ yeL'T £20'C 185'190'2 y6L'L89 6v€'208'¢e 0sY'L82'LL Ve
9E6'759'L 8.9'¢ ¥EL'T £20'C 185190 ¥61°/89 6V£'298'EE AT 1ejol

($) .Siyousg MY pasajug Jasn (M) dNd (M) sunay L suuayL U 19N B[oAdRYT UAM 1N [enuuy
19N 8[0A08)] DY 994-08p 18N ead 1deg-AINr 1N | 18N 8joAos)] 19N fenuuy .
{0z0z ubnoJy; pajieisuf sansealy |1y} auoz sjewid Aq sjoedui 3N

[9nd] aunseaw ay) je swesbosd oujosje pue seb 1pjo) 0] peseq Pajesojje S)SO0 UILP. pue faAs)-weiboid epnjou) ,
G69°/£8 8.9’ - 809'¢C 6161 - - 89/'008°LE 952'009'01 payoadsun Jo su0
we'llg - 9zt 0L 186'190°2 p61°289 185°190'2 ¥61°289 Bunesi Jo1epm
- - - - 11BN J0H Dlisawoq
- - - - - - - - duing [0og
- - - - - - - - sdwing
- - - - - - - - S19Z9814
- - - - - - - - uonesabujey
- - - - B - - - 10882014 POO4
- - - - - - - - Iy passaidwo)
- - - - - - - - $89001d
- - - - - - - - SI0I0N
- - - - - - - - Bunybiieq
- - - - - - - - Bunybi Jousixz
- - - - - ’ - - - Bunybry Jouauy
- - - - - - - - uoneUBA
- - - - - - - - Suiea aoedg
- - - - - - - - Buyoo) soedg
- - - - - - - - liys Buipjing
- - - - - - - - juswdinbg soyo
- - - - - - - - aouelddy Jayi0

- - - - - - - - 1aysemysiq

- - - - - - - - . Bunoo)

= . - - - - - - STIUOAIB| T JBWINSUOD

- - - - - - - - JOYSBAA SBUIOID

- - - - - - - - Jel1Q soU0}0
WYHO0Ud dS - 3vi 61661 $ 961'082'C $ (8)3s05 juedionied 1oN
0102
lea), aseg 00v'185 00+'185 $ ($) 396png weibo.d |10y
0102/91/8 ) 0 swen weiboig
0L02/v/S 0 aweN Jasodosd
UOISIBA 180D P3PIOAY anjeA juasalyg {eUIWWION ?_mEE:w Em‘_mo‘_m

nding



WV 66:82102/9}/L

WYYD0YHd 4S - IvN
0102

Jea ) oseq

0102/94/8

0LoZYIS

UOISIBA 1507 PaploAy

8512
851'L
8S1°'L

Suuayy,
18N Ajuop

68€'S8
G8€'s8
G8e's8

UM 18N AlLiuop

G jo  abeg

() Aead ©
dON ALiuop 18N

N0O1 o Say anoy

ani Aluluop

OO0~ == ANNNMOMMT Tt
R R iR R R R i

TETANNNOOOTITTOONVDNOOONNMNNMNOROOD

Japenp

LOA"6102-€402” 487 avIN

gl-aunp
ci-keiy
gl-udy
£h-Uote
cl-Aerugsy
¢l-AMenuep
Z1-19qwaoaq
Z1-13qUIBAON
4% 26
Z\-1equisydag
Zi-snbny
zi-Ainp
ZL-aunp
21-Aely
Zi-ludy
Zi-yole
Z1-Aenigad
Z\-Asenuep

L L-1aquwanag
| L-19GUWIBAON
11-49G000

L L-1oquisydss
| L-isnBny
Li-Ainp

L }-eunp
11-Aei

L 4-udy
LL-Uyoreiy

1 1-Alenigsy

L L-Aenuep
0l-1aqwaoeg
01-19qWIBAON
01~42Go0
Oi~19quadag
01-1snbny
oL-Ainp
oL-aunp
oL-Aeiy
ol-judy
Ol-yoiey
ol-Aleniga
ol-Aenuep

oLog ‘3lqe ] edw Jo} Jea) isii

syoedwy Ajyuow

ndino

905

X474
0¢02
6102
8102
L102

616'V6G'} $ 9510822
00¥'18S 00185
0
0

$
$

(3)3s00 Juedionied JoN

{$) 396png weiboid jpyol
aweN wesboid
awep Josodosd

an|eA Juasald

[BUIION

Arewung weiBoid




WY 66°8Z102/9}/L

WYHD0Ud 48 - IvIN
oloz

Jeaj aseg

oLoz/ei/g

0L02/v/s

UDISIBN 150D PapIony

LET'ELB
LET'EL8
y26'92y
60216
60€2iS
60EZLS
¥69°'26S
¥69'266
¥69°L66
081°10€"}
081°10€"}
081'10€°}
081°10€°}
08L'L0E"L
6L0°€89
6£0°€89
6.0'€89
6£0'€89
6.0'€89
6.0'€89
6.0'€89
081°10E'}
081°10€°}
081°10€°}
zes'gel’t
zes'sel’t
V69165
60E'21G
60€'21S
60€CLS
¥26°'92y
¥z6°'9ey
vz6'9zy
065'059
065'059
065059
v6'L8Y
[AGYA:1
¥51°982
0LL'0LL
0LL'0LL
0LL'0LL

G jo g abed

indino

LOA 6102-€102" 4S8 aVIN

60L'L [ 8z gl-19qwass(

80L'L 60L'L 8z 91-19qWSAON

y92'L y92'L 114 g1-1840190

L1§'L AL 12 gl-equieidag

116" 116" 1z gl-isnbny

JAX:2 [16°) 2 gL-Anp

0LL'Y 0LL'L 9z gi-aunp

oLL'Y oLL'y 92 9l-Aep

0LL'} oLL'Y 9 gl-judy

veL'Z veL'T o4 9L-yosew

vEL'T veL'e [o74 91-Asenigay

veL'e yeL's [°74 g1-Atenuep

veL'T yeL'2 A Gl-Jaquenag

veL'e yeL'T 44 G1-JaGUISAON

£20'7 £20'C ve §1-19qo10

£20'C £20'2 4 Sl-equaideg

£20'C £20°C £2 gl-snBny

£20'T £20'2 ford Si-AIne

£20'2 £20°C (24 gi-sunp

£20'C €202 44 Gi-fep

£20'C £20'C 22 Gi-udy

yeL'z yEL'T ¥4 G1-yosep

YeL'T yEL'T ¥4 Gi-Asenige

yeL'e yEL'T ¥4 G1-Asenuep

26e'e z6L'T 0z Pl-1aqueoag

2682 z6e'T 0z 1-19qUIDAON

0LL'L 0LL'} oz 11940100

116} L16'L 61 yi-1equividag

L16'L L16'L 6 y1-snbny

L16'L L1561 61 yi-Anp

v9Z'l $92'L 8l yl-aunp

yozZ'L y92'L 8L ri-fe

y9Z'1 ¥92't 8l i-judy

1981 198} i 71-yosely

19€'L 19¢) L pi-Aenigad

29¢'L 29¢°'L Ly pi-Asenuep

520t GZ0'L 9l ¢1-Jaquisoaq

§20'L 5201 gt €4-JaquIBnoN

8GL 8. gl £1-1890}00

908 908 o1 gi-1equeideg

905 905 -3 gi-snbny

905 905 [} ei-Ainp

6L6'76G"L $ 9510822 $ (313500 Juedionied JoN

00Y'185 00v'186 $ ($) 396png wesboud fejoL
0 awepN weabouyg
0 awey Jasodoid

anjep Juasald [RUILION Asewiung wesboid



Wd ¥S:2L2Loe/8LL

G40 | abed GL0Z-€L0Z SWYHDOUdTIV aviN
- - - - - 6102
- - - - - 810¢
- - - - - L102
- - - - - 9102
- - - - - §102
€261 989'6 ¥8£' 8£6'y 86Y'81 102
8261 989'6 ¥8€'Z 8e6'y 861'8L €102
- - - - - zoz
) R . - - 1102
. - - - - 0102
SUONONPaY 910Ad3YI
S51'0L 15%'9 685°1 Z62'¢ FAx Al enuuy [ejo)
= = = = - 0202
- - - - - 6102
- - - - - 810z
- - - - - 1102
- - - - - 910z
- - - - - §L02
LL0'S 622 G6. 9v9'L 991'9 ¥102
‘ainseall ayy o} £20'G 622'c S6. 9vo'L 991’9 €10z
UOlONPas UOISSIWS [Bnuue ay) - - - - - z10z
sauw} ‘Jeak auy ui pajuswsdu - - - - - 1102
SHUN ayY) ase suononpal |enuue - - - - - 0102
] (sq1) XON | (uopzoo | (Gapor-id | (sql) XON | (suo) 20D | suononpay fenuuy
| SUOI]ONpPaYy Ses) SUoIIdNPayY d1308j3 ]
SUORINPaY SUOISSHUY
(89p8°1) $ 860 $ €8T $ | ZSLPEL'T (wrauyg) Wig
8v9.L'0 ¢ 860 $ 220 $ | 2siveL'z (wayy$) ovd
1840 $ 860 $ 6v0 $ | 25LPEL'T (uuayys) ouL
(€812°0) $ BSLL0 $ ZPeeo $ 968'25€'TY (Um/$) Wi
96v0°0 $ 85110 $ 9900 $ 968'Z6E'2Y (umis$) ovd
26200 $ 65110 $ 20600 $ 968'26€'H ( umdi$) odL
AdN sjyeuag 1500 SUUBYL UM
180D - Jijoueg mm:_>mw pajunodsIq

{020z ybnosyy pajieysul sainseap jy) 1youag pue 1S0) pazijsaa

‘[enue 80j0BId PIRPUBIS 8U) UM JUSISISUOD AdLS J0U SI NG ‘SIHaUSq D31 SUI UIM JUB]SISUOD 9q 0) S I 'S}SOO {BJUSLLUOIAUR BpN[DUl SIeUSq DYd Z.
{enue 8oj0BI4 PIBPUBIS 8Y) Ul SB JS00 B SB LBy} Jayie) sjyousq aajebau se pejeal) aie saseasu 1500 Aiddns Aue asneoaq uonewixoldde ue si ogey /g L.

. S0 G1g'g8L'c1L$) WN ¥05'€60'$ 6L1'0L6'7$ 861'681'0¢ ($) Wi weaboid
Z' b [2%4 zze'iel'es VN 705'€60'2$ 8L1016'v$ Lee'zie'e ($) Ovd wesboid
La L 912'0eL'e$ WN $0G'€60'2$ 6L1'0L6'V$ L9V'€L8'Y ($) O¥1 wesboig
S3ION oney o/d AdN | seaguoouj sen o83 | 100
1800 - Jiouag | sjyauag 1

Aw._&:OQ anjep jussalg w_u>uwt|: SSAUdANIBYF 150D
- - - - - - - 0Z02-21.02
2e0'0 02e's ze6'e eiv'iIe'e $08'€01'L 200'91L'69 $E£€'606'12 9L0Z-€102
- - - - - - - ZL0Z-0L02

MY PasRILT JasN (M) %d (M) dd 1dag-Ine 1aN swayl suuay UMY 19N B10A0B)1T UMY 18N fenuuy

gqo4-09 18N 1ON w_o>omu_‘_ JON fenuuy
syoeduy] wetboid
Odd - 33 - TV - 3YN 901'109'L $ 200682 $ ($) 1500 Juedionied jaN
010z

lea) aseg 9e'zLTe S0Z'GL0'Y $ ($)126png weiboid |p301
010Z/91/8 0 swepn weaboid
0L021/S 0 aweN Jasodoid
UOISISA 1500 papioay anjep jussald [euiwoN Arewwing wesboid

inding



Wd ¥S:Z2LZL0Z/91L/L

G Jo Z abed

1026107 SINVHOONJ TV IV

(0zoz ybnoJys pajieisul sainseay 11y) saliobajed asn pua oNd9 Aq spoedw(ieN]

Jand) anseaw 8y Je sweibold oupase pue Seb [ej0] 0} PESEG POJRIO)E SIS00 UILIPE pue [aAs-weibosd epnpu ,

- paypadsdn pue 1BYiQ

- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - 0
- - - - - - - - WHNLINDI-NOY
- - - - - - - - IVINLSNANI
- - - - - - - - WIOHANNOD
- - - - - - - - HononIsuo) MaN~ say
912'0e1'Z 2€0'9 02e's ze6'c eiv'iig'e $08'¢0L'L Z00'9LL'G9 PEE'S06'12 [eljuspisay
- - - - - - - - S3HNON
- - - - - - - - 3
91Z'0EL'T 2€0'9 02¢g's ZE6'E ELpLie'e ¥08'€04'L 200'91L'69 PEE'G06' L2 1ejoL
($) .siouag MY passjuzy Jasn [FY3)] (M) suuay} suuay L UAAY 1ON kol UMY I8N [enuuy
1ON 8jpAoay DYl g94-%a(1 18N Yead 1dag-Ainr 1aN | 18N 8okoay] 19N lenuuy
{0z0z ybnoiy) pajjeisu| sainsealy [Iy) 103085 Aq s3oedw) 1aN
- z€0'9 0ZE'S ZE6'E SV LLE'S ¥08'€0L'L 200'942°69 YEE'G06' L2 {ej0)
- - - - - - - - 0202
- - - - - - - - 6102
(099'2) - - - - - - - 8102
(099'2) - - - - - - - L102
- - - - - - - - 9102
599 - - - - - - - G102
099z 2z910'e 099'2 906'L 90L'G59°L 206158 100'868'2¢ 199'266'01 ¥10Z
$66'L zT9L0'e 099'2 996'L 904'659'L 206'15 100'858'2¢ 199'266'01 €107
- - - - - - - - zLoz
- - - - - - - - Loz
- - - - - - - - 0L0Z
(M%) dON [enuy 1N AR pasajug Jasn (M) (M) suuay | suuayL UM 19N appAoajt] UAAY 19N jenuuy
984-08Q 18N Aead ideg-Ainr 1aN 19N 8foAoaji 18N [enuuy
suolefiesul jenuue j2j03 U0 paseq suonionpay
SOv'0e 2/E'61 89/t G/8'6 G66'98 EEXCETRITTN
- - - - - 0202
OHd - 33 -1 - IV 901'109'L $ 200'682°¢ $ ($)3s00 Juedidnied JoN
ooz
Jea aseg L9e'z2L2'e S0Z'GL0'Y $ ($)396png weiboid jejoy
0102/91/8 0 . aweN wesboiyg
0L0Z/Y/S 0 atuep tasodoid

UCISIaN 1800 POPIOAY

an|eA Juaseid

nding

[eUIWION

Aewwing weibotd



Wd $$:Z1LZL0Z/9L/L G jo ¢ abed GL0Z-€L0Z SWVHOOHCTIV IviN

- - z10Z
- - 110z
- - 010z
(M) (M)
g94-09( |enuuy 18N yead jdag-Ainf JeN
Jeak 4oea Jo (D Uiy) Ja3uIM 10 (1D pig) J8WILINS aY) Ul SUCHONPal JUBISISIad

‘1ans] aunsesiu ay) Je swesboud ouposfe pue seb [ejo) 0] peseq pejeas)e SJSoo uiwpe pue jasal-weloid apnpuy ,

- - - - - - - - EES

- - - - - - - - gl

- - - - - - - - €l

- - - - - - - - zL

- - - - - - - - 48

- - - - - - - - ¥

- - - - - - - - ge
912'0eL'Z 280’9 02¢€'s ze6'e eLyLie'e 08'€04'L Z00'9LL'SQ $E€'606°'L2 ve
912'0el'e 2€0'9 0zg's ZE6'E [ ¥08'€0LL 200'914'69 $EE'G06'LS 1ejoL

($) .Siousg MY pasaju Jasn (M) id (M) suuay| suuayy U 18N 910A0a)1] UMY 18N [enuuy
1N 212408y DYl g94-09p 10N yead 1des-Ainr 18N | 18N 8joAoay 18N [enuuy

({0z0z ybnoiy) pajelsuj saunsesy 1]y) suoz areun)d Aq syoedwiisN

‘Jens] ainseaw o) Je sweibold ou08}e pue Seb (8]0} 0] PASEY PAJEOCIE SJSO0 UILP. pue jars-welboid spnoul
G8.L'9.6 2e0'e - LLL'S G9.'c - - 685'¥0b'29 0£5'108'0Z payioadsun o 18RO
LEP'est'L - €02 194 CIPLIEE $08'€0L’L eipLie'e $08'E0L’L Bunesy 1o)ep
- - - - - - JajEAA 10H dnsawo(]
- - - - - - - - dwnd 004
- - - - - - - - sdwng
- M - - - - - - $19Z9914
- - - - - - - - uopelabujey
- - - - - - - - 10SS3001d PO~
- - - - - - - - iy pessaidwo)
- - - - - - - - $58001d
- - - - - - - - SI0)01N
- - - - - - - - Bunybifeq
- - - - - - - - Bunybry Jousxg
- - - i - - - - BunyBi Jouaiu;
- - - - - - - - uonejjusp
- - - - - - - - Bunesy aoedg
- - - - - - - - Buljoon asedg
N - - - - - - - l18ys Bupiing
- - - - - - - - jusawdinbg aoo
- - - - - - - - aoueddy Ja30

- - - - - - - - Jsysemysic

. . . - - - - - Bupioo)

- - - - - - - - S2IU0HI3|T JPUWNSUCD

- - - - - - - - JOUSBAA SBUI0ID

- - - - - - - - 1l seuiolD
91Z'0E}'e 2€0'9 | 0ZE'S 2E6°C S LLE'S ¥08'€0L'L 200°912'69 PEE'S06'L2 1ej0)

(8) ,siyeueg M paselug Jasn (M) Ad (1Y) suusy L suayL UMY 19N Bppkoal UMY 18N [enuuy
19N 31pAoay] DY L ged-0aQieN  Xeadideg-AnrieN | JeN ejphoay 18N [enuuy
O¥d - 33 - TV - v 904'109'L $ 200'682°C $ ($) 3s00 juedionied joN
. 010z

lea\ eseg 198'222°¢ S0Z'SLO'Y $ ($)196png weiboid ejoy
01L0zZ/9LI8 0 swen weibotd
0L0ZIvIS ‘ 0 aweN Jasodoid
UOISIaA 1S00 Poaploay 3aNjeA Jussaid JeUlUON P_aEE:w Emumo‘_&

Inding



Wd ¥5°212102/91/L

10¥d -3 - TV - YW
oLoz

Jea\ aseq

0Loz/8l/8

0Loe/v/s

UOISIAA 1500 papioay

sty
18N Auow

UMY 19N Auo

G jo ¥ abed

dON Alyiuon 1aN

S1L0Z-€10Z7 SWYHDOHd TV 3y

- €l g4-Aeniga
- el ¢i-Aenuep

- Zi Zi-equiadag
- 2L Z L -IoQUIBAON
- Zl Z1~8qo0

- L Zi-1squisideg
- L Z1snbny

- 1 Zi-Ainp

- ol Zi-aunp

- ot Zi-few

- [o]3 Zi-udy
Zi-yosepn
Zi-Aenigay
Zi-Aenuep

L L-1eqwsdaqg
1 1-I9GWIDAON
1 4-48G0120

| i-laquiaydes
L L-snbny
Li-Anp
}1-aunp
bi-Rew

L L-fudy
LL-usie

1 L -Aerugag

| | -Aenuer
0}-1oquasag
Q1-J18QUIBAON
01-18qoR0
Ql-1equwaldeg
0l-isnbny
OL-AIng
ol-sunp
oi-Repw
0}-udy
01-yosein
0i-Aenigad
oi-Aenuep

f
TEEANNNDONELTNDODOCOONNNSEDODRONN®

NO.L Jo Bay inoH Jspend

BAL Ajuuow
0L0¢ :ajqe | yoedwy Jo) Jee A iS4

syoeduy] AjLuon

- £86 2102
0992 6¥6'7 9102
0Z€'s ze6'e e 1er4
0ze's 6¥6'C 102
0992 £86 €102

901°109°L $

19€'2L2'€

700'682'C $ {($) 1500 Juedidnied 1aN
S0Z'SL0'v $ ($) 196png weiboid jeyoL
0 aweN weiboiy
0 sweN Jesodoig

Ban[eA Juasald

ndino

|eUIUON Asewiwung weiboag



Wd ¥5:212102/9V/L

0Hd -33 -1V - 3YN
o0Loe

Jea ) aseg

010Z/94/8

010Z/P/G

UOISIaA 1800 PAPIOAY

991'92G'L
991'946'1
100'0€8
100'966
100'966
100966
100294t
100°29}'L
100°'294'L
G98'126'2
698'125'C
698'126C
G98'126'C
698'1262
100'82€°}
100'82€"L
L00'gze’L
L00'gze’L
100'82€"1
100'82€"}
100'82€"}
6981267
698'125°2
698°125'C
2€9'902'7
2€9'902'2
100'291'L
100'966
100'966
100°966
100'0€8
100°0€8
100°0€8
T€6°09Z°)
2€6'092°)
2€6°092'L
669'GY6
669'G¥6
000'86¥
000'2€€

G Jo g afied

ndino

SL0Z-€L0Z SWYHDOUdTIV IvIN
gzZe'e gze'e 8z gL-12qWs0sq
gze'e gzZe'e 8z 91-18qWanoN
1S¥'2 15%'2 :74 91-1990120
6162 6v6'2 2 9i-1equisidag
6v6'2 6v6'2 12 gi-snbny
6v6'2 6v6'2 YA gi-AInp
ovv'e ovr'e 9z gL-sunp
ovv'e ovv'e 9z gl-Aepy
oyv'e oyv'e 9z 9l-judy
0Ze's 0ze's ot 9l-usiepy
0Ze's 02¢'s 74 gL-Aienige
02e's 0zZE'S 14 gl-fenuer
0ze's 0ze's ¥Z Gl-1equisda(
0ze's 0ze's ¥2 GLIBqUIBAON
TE6'E ze6'e ¥z G1-184010
ze6'e ze6'e ord Sl-Jaqueidag
ze6'e ze6'e ford GL-snbny
2e6'e ze6'e o4 gL-Anp
ze6'e 2e6'e 44 gl-aunp
ze6'e 2e6'e 44 gi-Aep
zes's ze6'e 44 GL-udy
0ze's 0ze's 1z Gi-yoep
0Ze's 0ze's 1z GL-Alenige
0ze's 0z¢e's 12 gi-Aenuer
§659'v §59'y 0z yi-19qWwasag
§69'v 669'v 0z y1-1oquianoN
ovr'e obr'e 0e y1-1840100
6v6'C 6v6'2 6l yL-1equeideg
6v6'2 6v6'2 6L y1-snbny
6v6'C 66'C 6 yi-Ainp
1ot ara 15%'2 8 yi-eunp
ieiara 15%'2 8 pi-Ae
15%'C 15%'2 81 pi-udy
099°2 099°2 I yi-usien
0992 089'C L1 yi-Aenigady
099'2 0992 A% yi-Aenuer
666’1 G66'L 9t ¢l-laquadse
G66') S66'L 9l £1-19qUIBAON
Piv') iyl 9 £1-1940100
£86 £86 1 gl-equsides
£86 £86 gl ¢1-snbny
£86 £86 Gl gi-Aing
114 114 4 gL-aunp
L6¥ 16¥ ¥l cl-hey
6% L6¥ ¥l gl-judy

- - €l cl-usep
901°109'L $ 200'682'C $ (8) 3509 Wedioed j1oN
19€°2L2'€ S0Z'GL0'Y $ ($)196png weiboud [ero1
0 sweN weiboiyg
0 suieN tasodoidg

anjeA Juasald

{eUIWON

Aretiwing wesbosd



MEA Demand Reduction

sub-Program MEA - Projected Demand Reduction

Baslc Assumptiony GrougsTypes of Home
(basod on swerage monihiy home anedgy bl ')
SI0EmIn  SI0-SI00TIN  *S300mh
Househaids 87,000 | 43,500 28230 18.270
50% 25% 1%
A DemardMHYT  Enectricity (WY B398 3418 g.a74 12832
Chas (ThermaHHNT) 612 450 B850 773
Total Domanafr  Eleciricity (kihiyr) BEA 45T 660 | 148596000 171431020 204480640
Gas [TharmsT) 53,256,050 19 5TE 000 16,359,500 17,281,583

{some demand reduction allacated o BayREMN.
Impact of appliance, eic. retrofits retained,

Electricity” (kWh]  Elimingie By Behavioural Chanpas B 200 1,100 2200  impact of HVAC, insulate, eic. retrofits slocatsd 1o BayREN]
Eliminate By Efficiency Ratrofits 645 476 Tid 952 reduced 15%
Eliminate By Solar Genaralion 1,680 1] 2100 5 100
Sum: Electricity Red'n PoriHHIYy 1308 (5] 3514 B5a
Gas' [Tharma) Eliminale By Behavioural Changes ™ 50 100 120
Elimirste By Efficiancy Retrchits 10 0 [ 45 noduced BE%
Sum; Gas Redn PorlHHMr 5] L] 100 3
Totad Demand Reduction Pojential, Mann
Electricity Reduced by Bahavior (K1 76,547 000 B70O000 | 27.753.000 | 40,184,000
Eleciricay {(kih) ITRSRH0DS0 | 26405000  SB.T50.220 150,764,040
Gas Reduced by Bahavior (KWH) 5,600, 400 2175000 | 2523000 | 2.182.400
Gas (Thamms) 1. rege 2175000 2,523 000 3,000,980
19,65 1158 20.0%
2004 250% 70 0

200,100 | TETREG | SEET 160
B7B338 2530060 21108068

0.5% 1.6% 5.0%.
0025 | 72536 | 306,938
50,025 72538 424,335
% of iptel demand 1.0% 03% 0.4% 2.5%
Carbon Redn {ibs)  From Elesneity 145154216 | 15408744 51745115 79,000,357 052 Bk
From Gas IO3E24040 | ZOPMB050 33604288  4DTSATIZ 1345 aThem
290070,256 | 44550794  Bogoaara 119,755,088
Expecied Peak Reduction jaf snd 2014}
Paak Redn PollHH  Behawar (BW) 06 o1 04 [i¥] 000004
Efficimncy (k) 0.2 o1 LB 02 000020
Selar (kW) 1.8 o0 1.0 i3 0 00046
Peak Demand Redn Bahanar (MW 23 b1 03 1.8
Effcsancy (MW o7 o1 0.1 0.5
Solar (MW 57 0] 0.7 60
Total MW (T3] [¥] K] )
‘Based on 2010 Sonoma County study

'meb&mrﬂn In g way (hat has an sconcemically positig Duloomas Tof the SonBumar
Bouron: PlanelEcosystoms Analysis

F43 PM, THE2012 PianelEcosysiems - Projected Energy Demand Reduction - MEA - 071612 xls



MAE ENERGY EFFICIENCY PROGRAMS

SMALL BUSINESS

AND

MULTIFAMILY

ASSUMPTIONS AND CALCULATIONS USED IN E3

LIST OF TABLES

TABLE 1: TOTAL ENERGY USAGE IN MARIN COUNTY AND CITY OF RICHMOND - 2010

TABLE 2: CONTRA COSTA COUNTY NAICS CODES AND NUMBER OF BUSINESS, CENSUS 2009
TABLE 3: MARIN COUNTY NAICS CODES AND NUMBER OF BUSINESS, CENSUS 2009

TABLE 4: CITY OF RICHMOND 2010 CENSUS DATA

TABLE 5: NON-DEER ENERGY MEASURES SAVINGS CALCULATIONS AND ASSUMPTIONS

TABLE 6: TYPICAL OPERATING COSTS OF ELECTRIC HOUSEHOLD APPLIANCES

TABLE 7: ACTUAL SMALL BUSINESS AND MULTIFAMILY UNITS COUNT (MARIN COUNTY AND CITY

OF RICHMOND)
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TABLE 6: Typical Operating Costs of Electric Household Appliances

Appliance Typical Estimated Estimated Cost Per
Wattage Hours Monthly | Month@0.078

Air Conditioner {12,000 BTU) 1500 200 300 $23.40
Air Conditioner (36,000 BTU) 4500 200 900 70.2
Auto Engine Heater 600 40 24 1.87
Battery Charger (Car) 150 15 2.3 0.18
Blender 385 2 0.8 0.06
Bug Zapper 40 300 12 0.94
CD, Tape, Radio, Receiver System 250 60 15 1.17
Clock 3 730 2.2 0.17
Clothes Dryer 5000 17 85 6.63
Coffee Maker (Auto Drip) 1165 4 4.7 0.37
Compactor 400 10 4 0.31
Computer (With Monitor and Printer) 365 75 27.4 2.14
Convection Oven 1500 8 12 0.94
Curling Iron 1500 5 7.2 0.56
Dehumidifier (20 Pints, Summer) 450 360 162 12.64
Dishwasher (Dry Cycle) 1200 25 30 2.34
Dishwasher (Wash Cycle) 200 25 5 0.39
Disposal 420 60 25.2 1.97
Electric Blanket 175 180 31.5 2.46
Electric Heat (Baseboard, Furnace, Heat Pump) Call Cornhusker Power for a heating estimate.
Fan (Attic) 400 71 28.4 2.22
Fan {Ceiling) 80 150 12 0.94
Freezer (Automatic Defrost 15 cu. ft.) 440 334 147 11.47
Freezer (Manual Defrost, 15 cu. ft.) 350 292 102.2 7.97
Fry Pan 1200 10 12 0.94
Garage Door Opener 350 3 1.1 0.09
Hair Dryer (Hand Held) 1000 10 10 0.78
Heat Lamp 250 5 13 0.1
Heat Tape (30ft., Winter) 180 720 129.6 10.11
Heater {Auto Engine, Winter) 1000 180 180 14.04
Heater (Portable) 1500 40 60 4.68
Heating System (Warm Air Fan} 312 288 89.9 7.01
Humidifier (Winter) 177 230 40.7 3.17
Iron 1000 5 5 0.39
Jacuzzi (Maintain Temperature, 2 Person) 1500 93 139.5 10.88
Lighting (incandescent) 75 100 7.5 0.59
Lighting (Fluorescent) 40 100 4 0.31
Lighting (Compact Fluorescent) 18 100 1.8 0.14
Lighting {Outdoor Floor) 120 90 10.8 0.84
Microwave Oven 1500 11 16.5 1.29
Mixer, Hand 100 10 1 0.08
Motor {1 HP) 1000 20 20 1.56
Power Tools {Circular Saw) 1800 1 1.8 0.14
Radio 71 101 7.2 0.56
Range (Oven) 2660 8 21.3 1.66
Range (Self Cleaning Cycle) 2500 3 7.5 0.59
Refrigerator/Freezer (Frostfree,17.5cu.ft.) 450 333 149.9 11.69
Satellite Dish (Includes Receiver) 360 183 65.9 5.14
Sump Pump (1/2 HP) 500 20 10 0.78
Television {Color, Solid State) 200 183 36.6 2.85
Toaster 1400 3 4.2 0.33
Vacuum Cleaner 1560 6 9.4 0.73
VCR/DVD 21 12 2.5 0.02
Waffle Iron 1200 4 4.8 0.37
Washer 512 17 8.7 0.68
Waterbed Heater (Queen Size) 375 256 96 7.49
Water Heater (Quick Recovery) 4500 89 400.5 31.24
Water Pump (1/2 HP) 460 41 18.9 1.47
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Executive Summary

Energy use in multifamily buildings can be reduced
substantially, with many cost-effective upgrades
achieving savings of 15-30% in buildings with five
or more residential units. At 2010 national average
energy prices, the full expansion of these efficiency
upgrade programs would translate into annual
utility bill cost savings of almost $3.4 hillion for
the multifamily sector, nationwide,

Multifamily building owners are among the
first to feel the squeeze of rising energy prices,
As energy bills rise, upward pressure is put on
rents, financial institutions become increasingly
concerned abour risk to their loan portfolios,
and tenants continue to demand comfortable
homes. Energy efficiency upgrades provide a
solution by improving the bottom line for mul-
tifamily building owners, decreasing pressure on
rents, decreasing financial risk and improving
tenant comfort. Consequently, building owners
nationwide are looking for ways to improve the
efficiency of their buildings.

Building owners may have difficulty finding tech-
nical assistance, financing, or qualified contractors
to upgrade their buildings. Building owners often
need financial incentives to adopt new technologies
or equipment with higher up-front costs, Despite
this, studies have documented that affordable
housing, often mulufamily, receives a dispropor-
tionately small share of available energy efficiency
funding. Our analysis confirms that states vary
widely in their commitment of utility energy effi-
ciency program resources 1o multifamily housing,

Public utilities represent a vast, largely untapped
opportunity for engagement and leveraging of
resources for improved energy efficiency. But
historically, utility business models and regula-
tion discouraged energy efficiency. Consequently,
public policy intervention is needed to make
strong engagement in energy efficiency compat-
ible with utility business models.

4

Utility business models vary dramatically, and
utilities are regulated primarily at the state level,
with each state taking a different approach to the
utiliies’ business and energy efficiency. These
circumstances dictate current energy efficiency
investment and the appropriate policy interven-
tion to encourage utilities to partmer for effective
and comprehensive multfamily energy efficiency
retrofit programs. As one example of the local
details that can affect multfamily programs,
some states classify multifamily housing as resi-
dential, some classify it as commercial, and some
stares have no consistent elassification. As a result,
it may be unclear whether multifamily housing
qualifies a specific energy efficiency program, or
any program at all.

Consequently, ro align otility incentives with
the multifamily industry’s needs, building own-
ers and other housing industry players must
become partners with utilines, engaging with
them directly and in local and state reguala-
tory proceedings. No single strategy will work
nationwide, but by joining existing efforts at the
state and local levels, housing industry players
can work with utilities to increase and improve
the use of uulity energy efficiency investments
in multfamily housing.

This paper outlines the opportunity and strategies
for the multfamily housing sector to engage elec-
tric and naroral gas uilities® in order to expand
resources available for energy efficiency rewrofits
and improve the use of these investments. Every
stare holds opportuniries to improve the energy effi-
ciency of our buildings. And our analysis shows that
some states, particularly the District of Columbia,
Florida, Illinois, and “Texas, are pardcularly fer-
tile ground for improving energy efficiency policy
toward multifamily buildings. We also provide case

* Water utifices and piojpone gas and headng oil prosders aiy
alway o uerani stemiul part e in cnorgy q;rl|'u LT =
Vlomwevaer, thear [nminess modeds and regulatony oversgght Jiffer
significantly froen the eleorioine amd ratiral ge milustrics

Clonmsepuensly, they aro oty 1o serpe of chis g



studies of numerous successful programs to illus-
trate the range of approaches that can be used by
utilities to improve the energy efficiency of mulri-
Family buildings.

Partnering with Utilities on Energy
Efficiency: The Opportunity

Utilities are major players in the energy effi-
ciency arena, having contributed $4.3 billion o
electric and natural gas efficiency programs in
2009, and an expected $7.5-12 hillion annually
by 2020." While investments are becoming more
widespread, almost 80% of utilities’ contribution
occurred in just 10 states as recently as 2008,
Regardless of the concentration, this investment
is substantial even when compared to the federal
government’s contribution through the American
Recovery and Reinvestment Act of 2009, which
made a one-time investment of approximately
$17 billion in energy efficiency.

Utility efficiency programs for multifamily build-
ings vary significantly and range from simple
incentives to use energy efficient light bulbs and
reduce hot water consumption to comprehen-
sive energy efficiency improvement programs
that combine energy audits, contractor selection
and oversight, financing from multple sources,
and post-retrofit review of actual energy savings.
These comprehensive programs combine building
envelope, HVAC, systems, and maintenance and
operations improvements and, over the long run,
garmer the greatest savings per dollar. But utilities
only have incentive to participate in these programs
where they see opportunities for financial benefit
or are subject to government mandates. Even then,
successful program delivery requires buy-in from
this important and powerful stakeholder.

In 2005, U.S. energy bills in multifamily build-
ings* totalled approximately $18.03 billion.
Of this energy 42% was used to heat and cool

* Iy this repor, oulilumily I:'il.rllﬂllll.!.'.*i are dhefined us havipz
fve o inore dnis. ek whene norel
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buildings while the remainder was used for light-
ing, water heating, refrigeration, appliances, and
other equipment such as pumps and elevators.*
These mulufamily building expenditures have
continued to increase as residential energy expen-
ditures increased by 10.6% berween 2005 and
20097 Forrunately, much can be done to reduce
this use and associated costs. As shown in the
case studies throughout this paper, many owners
have reduced their energy use and energy hills by
20% or more, improving cash flow and profits
and freeing up money to pay for other building
improvements,

Homes where low to moderate families live can
benefit from energy efficiency as well, Some of
this housing is subsidized by the government, but
most of it consists of privately owned buildings.
Studies have documented that affordable housing,
often multifamily, receives a disproportonately
small share of available energy efficiency fund-
ing." A study by Charlie Harak of the National
Consumer Law Center describes the issues con-
fronting affordable housing and the tremendous
cost burden that outdated and inefficient units
and buildings present to the federal government
and residents alike. Harak estimates thar HUD
spends upwards of $5 billion on energy costs for
public housing and “privately owned housing
where the owner or tenant receives rental assis-
tance from HUD." However, in 2007, HUD anly
shaved */3 of 1% off of that bill with energy effi-
ciency." Despite the need for greater efficiency
in these properties, they also get a disproportion-
ately small share of utility incentive dollars in
some states. While the affordable housing market
(and policies to increase energy efficiency in that
market, differs from the rest of the multifamily
sector) it contributes to the substantial poténtial
for savings from energy efficiency.

When scaled to the community and national
levels, raking advantage of the available effi-
ciency opportunities can yield very large savings.

B
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Low Income Renovation: Pearl Brook Apartments, Lunenburg,
Massachusetts

The Pearl Brook apartment complex in Lunenberg SSCEGETTREHT TG TR
is a 48-unit residential complex for income-
eligible people over the age of 60 and disabled
citizens. As part of a major renovation project

in 2010 that included significant heating system
retrofits, the Leominster Housing Authority, as
development project manager for the Lunenburg
Housing Autherity, teamed up with the local
elactric and natural gas utility, Unitil, to explore # 46 13-cubic foot ENERGY STAR refrigerators
what energy efficiency services and rebates for a lifetime savings of over §129,000.

were available to further augment their project.
The Mass Save Low-Income Multifamily Energy
Retrofit Program conducted a full energy assessment of the complex, and found a host of energy and
cost-saving opportunities to add value and comfort to residents’ units. Recommendations included
replacement ofold light fixtures with ENERGY STAR fixtures, insulation in the attic and basement, and
air sealing throughout the building to prevent energy loss. The project received energy efficiency
services valued at over $43,000 from Unitil and is estimated to save an additional 3,157 therms a year
as a result of the improvements, which in turn will provide approximately $133,487 in lifetime savings:

Unitil also delivered 46 13-cubic foot ENERGY STAR refrigerators valued at $12,000 on December 21,
just days before Christmas. The residents received quieter, more efficient refrigerators to replace the
older, energy-hog models in their units, The Housing Authorty will now save an estimated additional
45,448 kilowatt-hours annually, for a lifetime savings of over $129,000.

# The project received energy efficiency
services valued at over 543,000 fram Unitil
and is estimated to save an additional
3,157 therms a year as a result of the

improvements, which in turn will provide
approximately $133 487 in lifetime savings.

Aside from enjoying a new fridge, residents in the complex were pleased about the idea of cutting
down on energy usage, saving money, and reducing pollution. “Anything that helps the environment,
I'm for,” Barbara Berry, a seven-year Pearl Brook resident; told the Fitchburg Sentinel and Enterprise.
“We have to leave something for our grandchildren.”

Soterve: Massiachusetts Energy Efficiency Advisory Conncil and Massachusetts Department of Energy Resources



For example, if the energy savings from Energy
Savers, a multifamily building energy efficiency
retrofit program that has improved over 7,500
units in the Chicago area since 2007, is aggre-
gated to all 854,000 multifamily units in Chicago,
it would reduce energy bills by approximately
$269 million each year.*

In addition, we can estimate the potential impact
of applying quality multifamily energy efficiency
programs to every multifamily building in the
country. At the national level, and with 2010
national average residential energy prices, energy
efficiency improvements of 15% for electricity
and 30% for natural gas in all multifamily build-
ings would create annual utility bill savings of
approximately $2.03 billion on electricity and

* O average, Eneigy Savers sdves 650 KWh and 240 therns
per bnit snnually. "This is o 12% sviogs from the national
average electrivity use in o muldfamily onic and just under
3% savings from the setual natural gas comsumpton for

the improved buildings, At average Chicago energy prices,
utility bills are reduced by §75 for elecuricing and 5240 for
natural gas annually per unit,

FIGURE 1
ANNUAL SAVINGS BY STATE WITH 15% ELECTRIC AND 30% NATURAL GAS EFFICIENCY IMPROVEMENT
IN MULTIFAMILY BUILDINGS

Engaging as Pariners in Energy Efficlency, © CNT Energy & ACEEE

$1.34 billion on natural gas." Thus, the potendal
for energy efficiency savings from enrolling the
entire multifamily sector in a quality program is
over $3 .4 billion. Even if we adjust these figures by
removing the 25.52% of U.S, buildings built after
1990, the potential for energy efficiency savings is
immense. These savings levels are consistent with
savings reached by quality muldfamily energy
efficiency programs, including those found in the
multifamily energy efficiency programs discussed
below in Case Studies of Effective Programs and
Partnerships. This level of savings is also consis-
tent with a 2007 report surveying energy efficiency
oppoertunities in multfamily housing. Figure 1
shows the savings potential for each state based on
the number of housing units in buildings of five
or more units and the national average electricity
and natural gas consumption per unit of multifam-
ily housing.

Public utilities represent an enormous opportu-
nity for engagement and leveraging of resources
for improved energy efficiency. Utlities have

“oe
HIGHEST POTENTIAL SAVINGS TO
LOWEST POTENTIAL SAVINGS

B 255405 GWh and 18:30 million therms
. 136-264.9 GWh and 5-17.9 million therms
[ 50-134.9 GWh and 4-8.9 million therms
|:| lzss than B0 GYWh and 4 million thamms

I Greater than 445 GWh and 30 willion therms
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NYSERDA Energy Smart Multifamily Performance Program: 135 Broadway,
Saranac Lake, NY

The beautiful, well-preserved buildings

of Saranac Lake offer timeless charm.
Unfartunately, that often comes with a negative
side effect: energy inefficiency. The building at
135 Broadway was a perfect example of this
predicament. The 90-plus-year-old building
offered its first-floor commereial tenant and the
occupantsof its 13 residential units a classic
downtown space in which to live and work. But the
building was drafty and relied on dated, inefficient
equipment. Its enargy consumption soared during
icy. North Country wintars, driving utility bills up
along with it.

* Taday, the building saves its owners and
occupants a combined total of 56,495 each
year. Expected total savings durning the

life of the improvements are $41,913, and
the project will have paid for itself in jusl

under seven years.

With energy costs continuing to rise, TSB
Development, LLC, the owner of the building,
decided to make some changes. With

implementation of the recommended improvements i
complete, 135 Broadway serves as proof that .
an older building can reduce its energy use and

operating expenses, increase comfort, improve
safety for occupants, and stay affordable—all while
maintaining its classic charm.

With incentives and support from NYSERDA's Multifamily Performance Frogram and logistical
assistance from an MPP Partner, TSB complated a full selection of energy efficiency impravements.
The company replaced an aging boiler, adding new temperature controls. It swapped inefficient
windows and appliances with better-performing models, upgraded lighting, added a new domestic hot
water heating system, and installed carbon monoxide and smoke detectors.

The improved 135 Broadway was a groundbreaking success. It achieved energy savings of 27%, and
was the first MPP project to earn New York's Energy $mart label and plaque. Since its renovation, 135
Broadway has been a key inspiration for the dozens of projects that have followed in its footsteps.
Taday, the building saves its owners and occupants a combined total of $6,495 each year. Expected
total savings during the life of the improvements are $41,913, and the project will have paid for itself in
just under seven years.

Sownee: Michael Colgrove, NYSERDA
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“ Energy efficiency improvements of 15%
for electricity and 30% for natural gas in all
multifamily buildings would create annual utlity bill savings
of approximately $2.03 billion on electricity and
$1.34 billion on natural gas.”

longstanding, energy—centered relationships with
building owners, as well as unique access to cus-
tomer usage data that can be used to design and
target effective, comprehensive energy efficiency
retrofit programs. But because utility incentives
regarding energy efficiency vary dramatically, no
single policy will encourage them to partner for
cffective efficiency programs. Instead, building
owners must engage utilities based on each utility’s
regulatory circumstances and the local markets to
align utility incentives with effective, comprehen-
sive energy efficiency retrofit programs.

To achieve the greatest benefit from energy
efficiency, building owners and uwtilities must
work together ro jointly fund comprehensive
multifamily efficiency improvement programs
in ways that meet building owners’ needs.
Building owners must find ways for utilities to
share data with program delivery providers so
that these providers can assess energy costs, pri-
oritize buildings for improvement, and secure
financing. Regulators, legislators, and building
owners must work to align uotility incentives
with comprehensive efficiency improvement
programs and responsible data sharing.

Aligning Utility Business Models
and Energy Efficiency: Policy
Intervention Required

UTILITY AND REGULATOR MOTIVATIONS

There are four major types of electric and natural
gas utilities, each with their own unique business
model: (1) publicly owned urilities, (2) rural electric

cooperatives, (3) investor-owned utilities (IOUs),
and (4) competitive electric and natural gas provid-
ers, Each of these types of utilities is discussed in
more dewil in Appendix B: Types of Utilities and
Their Investments in Energy Efficiency. Absent
intervening public policy that encourages effi-
ciency, each utility type faces different financial
incentives and regulatory and legal requirements
regarding energy efficiency.

Historically, the main business of electric and nat-
ural gas utilities was to sell electricity or natural
gas, and energy efficiency directly contradicted
this business model. Public policy has altered this
situation, often with the support and leadership
of forward-thinking utilities, by mandating util-
ity participation in energy efficiency programs or
providing an incentive to do so. But even today,
energy efficiency affects utility financial goals in
varying ways.

When seeking to obtain utility and regulator
support for investments in multifamily building
retrofits, it is important to understand the issues
that motivate and constrain  decision-making.
Multifamily buildings tend to be concentrated in
metropolitan areas and the vast majority of metro-
politan areas are served by investor-owned utilities.
Mechanisms to align utility financial incentives
with multifamily energy efficiency are discussed
in the next section, “The Multifamily Housing
Industry and Energy Ffficicney in the States.”

Utlies also care about promoting a smong
economy in their service territory, as their sales
depend in part on the local economy, and unlike
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some companies, utilities cannot move to the
Sun Belt or overseas. Many utilities, for example,
partner with local economic development agen-
cies to promote their regions, include economic
development information on their websites, and
employ economic development staff o assist
potential customers." Thus, vdlities may be
responsive to arguments that multifamily ree-
rofits can strengthen neighborhoods and local
£CONDIMIES.

In addition, as regulated monopolies, urilities care
about the opinions of their regularors. Regulators
in turn are elected or appointed by povernors and
care about protecting public health and safery
while also keeping energy bills in check. Energy
cfficiency addresses these issues by reducing emis-
sions from power plants, reducing the need for
expensive new power plants, and, in some cases,
allowing old, dirty power plants (often locared
in urban areas) to be retired* Energy efficiency
also reduces energy bills by lowering energy
consumption and typically slows, but does not
eliminate, rate increases since, as shown in Figure
2, energy-efficiency 1s less expensive than build-
ing new power plants.

* For exainple, Pacific Cias & ecirie ised enprgy elficiency
ik prart of bes straregy to petlee thie Mlunters Potne Pyaver Plim
in San Francisoeo.,

HGURE 2

UTILITY REGULATION

Electric and natural gas udlides are regulated
primarily at the state level, but there is also some
regulation at the federal and local levels. In addi-
tion, electric utilities may participate in regional
wholesale electric markets, Each of these levels
of regulation effects utility incentives and energy
efficiency investments. This section will briefly
describe the mechanisms that federal, regional,
state, and local entities vse to regulate utilities.
Each of these mechanisms provides an opportunity
for housing industry stakeholders to increase and
improve utlity energy efficiency investments.
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State Regulation
State regulatory commissions implement state
electricity and natural gas-related laws, and typi-
cally consist of three to five elected or appointed
commissioners and a multidisciplinary staff of
attorneys, judges, economists, accountants, and
engineers, Each state commissions authority
differs according to its authorizing statute and
willingness to interprer that stature for efficiency.
Some commissions are cautious in their interpre-
tation, rarely taking steps that are not explicit in
legislation, while others interpret broader public
interest obligations as giving authority to regulate
more widely."" Most state regulatory commissions:
* determine utility rates;
* approve comprehensive generation resource
plans;
* authorize (or reject) merger proposals;
* approve the entry of competitive suppliers
into the state's market: and
* approve cost recovery for utility investments,
including encrgy efficiency programs.

The National Association of Regulated Utility
Commissioners (WARUC) is also an excellent
forum for the sharing of ideas among commis-
sioners, although it has no regulatory authority
itself. NARUCYS Committee on Cansumer Affairs
has recently adopted a resolution supporting fair
expenditure of energy efficiency funds in all cus-
tomer sectors, and pays particular attention to
the needs of multifamily housing." The National
Association of State Utility Consumer Advocates
(NASUCA) has adopted a similar resolution."

Regulatory commissions enact most [OU and
competitive provider regulation and invite
stakeholder input. Legislatures are also active
in creating utility laws around energy cfficiency.
State legislators shape regulation by specify-
ing state regulatory commissions’ duties and
the state’s industry structure. In addition, most
major energy efficiency portfolio standards and
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public benefits funds result from stare legislation.
Because the governing boards of rural electric
cooperatives and publicly owned volities are, at
least in theory, directly answerable to their cus-
tomers and residents, these utilities are less often
subject to state regulation.

Faderal Regulation

The Federal Energy Regulatory Commission
(FERC) does not have authority to regulate the in-
state operations of electric and natural gas vtilities.
Consequently, it does not have jurisdiction over
utility energy cfficiency programs, The commis-
sion, however, has stated its policy to encourage
energy efficiency and price-related programs that
encourage energy efficiency.'® As such, the FERC
has ordered that regional electric transmission
planning processes take all types of resources,
including energy efficiency, into account.'”

Local Regulation

The relationship between local governments and
1OUs, rural electric cooperatives, and, to a lesser
extent, competitive energy suppliers is governed
by a patchwork of informal relationships and for-
mal contractual agreements. These may include
franchise agreements and municipal aggregation
statutes, These agreements may present oppor-
tunities to negotiate increased energy efficiency
program cooperation and resources.

Utilities are often subject to franchise agreements
with municipalities or other governments within
their territory. These long-term agreements often
include compensation for work on public streers;
requirements for the construction and location
of utility facilides, tree-trimming authority, and
a mechanism for the municipality w buy urlity
assers, if desired.'”

A 2010 US. EPA swdy reviewing electric-
ity and natural gas franchise agreements from
55 Midwestern municipalities found that, with
the exception of Ann Arbor, Michigan, no fran-
chise agreement “offered any recogniton of

In
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the importance of, nor mandates for, energy
efficiency, renewable portfolio standards, green-
house gas emission reductions, or the decoupling
of energy sales from utility revenues.”"”

Some restructured states allow municipalities
to choose competitive electric and natural gas
providers for their residents through municipal
aggregation statutes,”” The threat of losing (or
graining) so many residental customers at once
may motivate [OUs and competitive providers
to negotiate increased energy efficiency to satsfy
municipalities, residents, and businesses.

Regional Regulation

In some parts of the country, regional grid opera-
tors, also known as independent system operators,
control the electric grid and regional whaole-
sale electric markets, They determine when, and
which, power plants place electricity on the grid
and ensure that it flows where needed. They also

FIGURE 3

plan ansmission infrastructure. Where there is
no wholesale market, uvrilities manage the trans-
mission grid themselves,”!

Wholesale markets in areas with significant
transmission constraints have an incentive to
encourage energy efficiency as a way of allevi-
ating these constraints, which result in higher
elecrricity prices. Transmission constraints can
occur where electricity demand growth has
outpaced the building of new electric trans-
mission lines, where geologic features make it
difficult to site new lines, or where new electric
generation resources, such as wind farms, have
filled the capacity of existing transmission lines.
These constraints may affect a single town or
county, or can cover large areas, such as the wind
generating regions of the Dakoras and West
Texas, Regional wholesale markets that choose
to encourage energy efficiency may do so by
including energy efficiency in their transmission

ROLES OF GOVERNMENT AND REGIONAL GRID OPERATORS IN ENERGY EFFICIENCY
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planning processes and allowing energy effi-
ciency resources to bid into capacity market
avctions” However, each system operates inde-
pendently, and so their planning processes vary
significantly from region to region.

Utility Circumstances Dictate
Energy Efficiency Investment in
Multifamily Housing

The U.S. electric and natural gas utility indus-
tries are heavily regulated, decentralized, and
complex. Consequently, no single strategy for
aligning utility and building owner incentives will
work nationwide. Even policies that are appro-
priate nationwide must be applied ar the local or
state levels because of the industries’ regulatory
structures. This section outlines the types of legal
rules that govern utility energy efficiency pro-
grams. Each of these rules create opportunities
for efficiency and barriers that can be over-
come, if improved upon by engaged and active
stakeholders.

Two types of statutory regimes promote utility
energy efficiency programs in the states. First,
energy efficiency portfolio standards (EEPS) and
public benefits funds (PBF) set targets for cffi-
ciency savings and program funding by utilities.
An EEPS is a state law or regulation that requires
utilities to institute energy efficiency programs
that save a specified amount of energy. Similarly,
PBFs require utilities to collect funding from
customers that must be used for encrgy cfficiency
programs, often administered by a third party.
Second, procurement processes require utilities
to plan or pay for efficiency programs.

The details of these laws have a profound effect
on ualities’ willingness to collaborate on robust
energy efficiency programs. In addition, rules gov-
erning the use of customer-energy use data play an
important role in the ability of advanced efficiency
providers to design and implement comprehensive
energy efficiency retrofit programs.
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ENERGY EFFICIENCY PORTFOLID STANDARDS AND
PUBLIC BENEFITS FUNDS

EEPS and PBFs have been the strongest drivers
of utlity energy efficiency investments in the past
decade. EEPS have been adopted in 26 states™ and
PBFs add several more. In addition, quite a few
states have requirements for Integrated Resource
Planning (IRP), sometimes called Least-Cost
Planning, thasometimes drives significant utlity
efficiency investments. In 2009, EEPS and PBFs
spurred ualites to invest more than $4.3 billion in
electric and natural gas efficiency programs nation-
wide. EEPS, PBFs, and TRPs are not, hawever,
without their limimtens, If improperly config-
ured, their terms can encourage vtilities to invest
in cheap, short-term programs that result in lower
overall savings than would be achieved by maore
comprehensive programs. This section describes
typical EEPS and PBF terms and their effect on
energy efficiency programs. The next section,
The Multifamily Housing Industry and Energy
Efficiency Efforts in the States, contains strategics
for aligning these terms with utility incentives to
promote energy efficiency.

Energy Savings and Funding Targets

EEPS energy savings targets are most often
expressed as a percentage of previous years' elec-
tricity or natural gas sales. This target usually starts
ar a low level and ramps up over time, often up
to 1-2% of annual sales, In contrast, PBFs include
targers for efficiency program funding. Without
additional safeguards, funding targets can provide
incentives for spending without ensuring signifi-
cant energy savings.

Cost-Benefit Tests

EEPS and PBFs typically require the application of
cost-benefit tests to ensure that energy efficiency
programs are cost effective. Cost-benefit tests can
be applied across the entire portfolio of energy
efficiency programs, across individual programs
(such as a multifamily retrofit pragram), or across
the smaller efficiency measures that make up each

13
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FIGLAE 4

RULES THAT GUIDE UTILITY ENERGY EFFICIENCY INVESTMENT™

program (such as the installation of compact flue-
rescent light bulbs (CFLs) as part of a multifamily
retrofit program). The application of cost-benefit
tests plays a significant role in determining utl-
ity incentives, Cost-benefit tests are designed and
implemented in many different ways, significantly
impacting the type of program that can be consid-
ered in each state.

Cost Recovery and Financial Incentives

Every EEPS and PBF provides a method for
utilivies to recover the cost of energy efficiency
programs. However, some regulators also employ
financial incenuves that allow udlitics to earn a
return on efficiency investments, share proven sav-
ings with customers, or obtain a bonus payment
for exceeding performance targets. States that
use these types of incentives tend to exceed the
national average energy savings.™

14

. Procurement Process

Eneigy Efficiency Partfolio Standad o
Pubdlic Renafits Fund

Spending Caps

lllinois, Michigan, North Carolina, and
Pennsylvania cap utility spending on energy effi-
ciency programs, In these states, regulators may
excuse utilities who meet the spending cap from
their obligation to meet savings targets.”” While
these caps are typically intended as a consumer
protection measure, they ignore the fact thar, if
the utility does not implement energy efficiency,
it must buy or generate electricity, which is often
more expensive than energy efficiency, as shown in
Figure 2. Thus, in addition to reducing the avail-
ahility of ¢fhciency programs, the cost caps may
actually increase customer utility bills.

Administration

Under an EEPS, udliies may be allowed to
administer energy efficiency programs themselves
or may be required to hire or pay for an indépen-
dent, third-party administrator. In Vermont, for



example, every utility program is administered by
a single administrator chosen by the Public Service
Board. Unlike an EEPS, PBFs are most often
administered by a non-utility program administra-
tor or state agency. Unfortunately, funds housed at
government agencies may be vulnerable to raids by
state government officials in tmes of budget crists.
Connecticut, the District of Columbia, and New
Jersey have approved plans to raid energy effi-
ciency funds in recent years.™

Measuring Savings

Compliance with an EEPS is measured by indepen-
dent evaluators. However, evaluation criteria vary
by utility, by state, and aver time. Consequently,
utilities that plan their programs before evaluation
criteria are settled or when criteria are changing
face the risk that their programs will miss their
EEPS savings targets when they are implemented,
triggering financial or other penaldes. Utilites in
this situation may hesitate to undertake new, maore
complex types of efficiency programs such as com-
prehensive building efficiency retrofits.

PROCUREMENT PROCESSES

The second type of statutory regime used by
states to promote energy efficiency is the procure-
ment process. California, Connecticut, Delaware,
Maine, Massachuserts, Rhode [sland, Vermont,
and Washington have adopred a process, called a
“loading order,” to guide their regulatory decisions
regarding energy.”® In California, the order priori-
tizes energy efficiency, requiring California urilities
to “optimize all strategies for increasing conserva-
tion and energy efficiency” before they procure
electricity or natural gas from other sources.”
To implement this policy, the California Energy
Commission estimates the maximum achievahble
savings from energy cfficiency programs. The
California Public Service Commission uses these
savings to set energy savings goals and determine
the funding required to meer them. California's
utiliies then submit efficiency plans that meet
these goals,"
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Many vertically integrated states undergo inte-
grated resource planning processes to estimate
future electricity demand and plan for the power
plants or other resources needed to meet that
demand ar the lowest cost. However, few of these
states have explicitly prioritized energy efficiency
or put that prioritization into practice.

Ilinois® system for making energy resource deci-
sions is unique and requires a state agency, the
Illinois Power Agency, to buy electricity for its
10Us. Unfortunately, the agency’s requests for
regulatory approval to purchase verifiable energy
efficiency savings in lieu of energy have been
denied. Efforts are underway to pass legislation
to clarify the agency’s authonity,

DATA-SHARING RULES

In addition to EEPS, PBFs, and procurement
processes that encourage energy efficiency, states
also create rules to govern the use of customer
energy use data. These rules play an important
role in the ability of advanced efficiency providers
to design and implement comprehensive energy
efficiency programs.

Sophisticated energy efficiency providers
can use customer-specific energy use data
to design, target, and continuously improve
advanced energy efficiency programs. Utilities,
which have a responsibility to protect costomer
information, are loath to share data for fear
of backlash from privacy groups and worries
abont losing compertitive advantages in restruc-
tured markets. Unfortunately, few states have
addressed these barriers to comprehensive
energy efficiency retrofit programs in any coor-
dinated way.

One common method of protecting customer
data, removing or hiding addresses and account
numbers, can make the data unusable for some
efficiency-related purposes. This “scrubbed” dara
does not allow efficiency providers o idenufy
homes most in need of efficiency upgrades or to

15
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compare homes with groups of nearby homes or
homes with similar building type.

California’s Public Utilities Code allows energy
efficiency providers to aceess customer energy
use data to implement their programs, if the util-
ity and efficiency program delivery provider have
a contract requiring reasonable security proce-
dures and practices.” While the law ensures that
customer-identifying information can be used for
successful program implementation, it requires
the utility to hide customer addresses when the
information is being used to design new programs
by parties that are not contracted with utilides.”

In Vermont, the Public Service Board oversees
the states energy efficiency programs, which
are administered by a non-utlity administrator.
The Public Service Boards contract with the
third-party administrator provides for sharing of
customer-specific data berween the energy effi-
ciency administrator and the state’s utilivies, and
it requires the administrator to put privacy safe-
guards in place.™

In addition, building owners may not have access
to tenant energy use data in a format that allows
them to use whole-building labelling programs
such as Energy Star. Where dara is available, it is
often in a form that is time consuming and expen-
sive for building owners to manage at scale. A few
utilities are working with commercial building
owners to facilitate the provision of tenant data,
ComEd, in northern Illinois, is a leading provider
of free automated benchmarking services for its
customers, According to the Institute for Marker
Transformation, ComEd’s program has “resulted
in the benchmarking of thousands of commercial
buildings in Chicago in just a few years.™"

ON-BILL FINANCE

Currently, 14 states have atilities that offer on-
kill finance programs to their customers, and
more are considering such programs. On-bill
finance programs allow wtility customers to

1é

choose and install energy efficiency measures,
often from a list of approved measures, and
repay the cost of those measures over time
through an additional charge on their utility bill.
The programs can be structured to appeal to
tesidennal, commercial, or industrial customers,
and to apply to multifamily common areas and
individual tenant units. While this paper does
not address the derails of these programs, inter-
ested readers should consult On-Bill Financing
for Energy Efficiency lmprovensents: A Review of
Current Program Challenges, Opportunities, and
Best Practices,a December 2011 Research Report
by the American Council for an Energy Efficient
Eeonomy (ACEEE).

COMMON UTILITY ENERGY EFFICIENCY PROGRAMS
Utlity efficiency portfolios include programs for
residential, commercial, and industrial customers,
Utilivies that are new 1o energy efliciency typically
include a heavy dose of residential and commercial
lighting programs, which are inexpensive, simple
to administer, and achieve significant savings.

In the residental séctor, udlities often include
lighting and appliance rebates, weatheriza-
tion programs and so-called “direct install”
programs. Weatherization programs seek to
improve insulation, heating and cooling sys-
tems and reduce leaks of conditioned air to the
outside. They can range from rebates for attic
insulation to comprehensive retrofit programs
in which many opportunities to reduce energy
use are examined and a comprehensive package
of efficiency improvements are assembled and
financed. Direct install programs involve a home
visit to install energy eFheiency products, which
typically include CFLs, basic weather-stripping,
and faucer aerators to reduce hot water use. The
better direct install programs also seek to sign
owners up for an energy audit and feed custom-
ers into comprehensive programs.

While lighting and appliance rebates are inex-
pensive and easy to administer, their savings are



not as significant or long lasting as those of com-

prehensive energy efficiency retrofit programs.

Consequently, EEPS and PBF policies must be
carefully crafted to encourage comprehensive
efficiency programs.

ROLE OF MULTIFAMILY BUILDINGS IN ENERGY
EFFICIENCY PROGRAMS

Multifamily building residents and owners are
generally eligible for lighting and appliance pro-
grams. And multifamily buildings may be eligible
for weatherization programs that are primarily
designed to serve single-family homes. Some utili-
ties have special programs targeting the unique
needs of muldfamily buildings and devote signifi-
cant resources to this sector:

To provide a snapshot of program accomplish-
ments and multifamily programs’ status within
overall residendal energy efficiency spending, we
reviewed six established statewide multifamily
program portfolios. Residential energy efficiency
programs in most states can be categorized into
three broad categories: multifamily (typically
buildings with five or more units, but sometimes
extended to buildings of two or more units),
single-family (one unit homes, sometimes includ-
ing duplexes or other small buildings with more
than one unit), and cross-cutting (residential effi-
ciency improvements that apply to all housing
rypes such as appliances, lighting, heating and air
conditioning), Table I provides a summary of the
multifamily energy efficiency program budgets
for Arizona’; California¥’, Colorado™®, Ulinois®,
Massachusetts," and New York, ¥

A comparison of multifamily efficiency program
budgets in these states and the actual distribution
of housing units shows that while multfam-
ily programs are funded in keeping with their
portion of housing in leading states (California,
Massachusetts, and New York), they are relatively
underfunded in the other states reviewed. These
other states (Arizona, Colorado, and Illinois) are
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more typical of multifamily program status in the
majority of U.S. states, with the important caveat
that many states have no multfamily programs
at all. In each leading state, the portion of the
combined single-family and multifamily budgets
(disregarding cross-cutting funds available to both
residential building types, which creates a more
accurate comparison) allocated to muldfamily
programs falls somewhere between the portion of
housing units in buildings of two or more units
and the portion in buildings of five or more units.
By this measure, Massachusetts has the largest
commitment to multifamily programs with 33%
of its combined budget set aside for muldfamily
while 19.9% of its units are in buildings of five or
more units. California, Massachusetts, and New
York also allocate budgets large enough to reach a
significant number of multifamily units: program
funding per unit of multifamily housing in these
leading states range from $8.96 to $58.63.

Arizona, Colorado, and Illinois have much poarer
performance relative to these metrics. In Arizona,
where 15.9% of housing units are in buildings of
five units or more, only 0.12% of the combined
multifamily and single family budget is devoted
to multifamily units (these 2010 funds were used
to plan a multifamily program expected to expand
in the future). In Colorado 5% of the combined
budget is allocated to multfamily, while five
or more unit buildings provide nearly 20% of
homes in the state. Illinois looks better, but this
is mostly because the majority of its residential
program budget is allocated to cross-cutting
programs rather than housing-type-specific pro-
grams (multifamily programs represent 5.2% of
the total residential budget, much lower than in
the leading states). The state only provides $3.05
to multifamily programs for every multifamily
unit in the state. Still, this is much better than
Arizona or Colorado, which provide $0.03 and
$1.14 respectively.
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The Multifamily Housing Industry
and Energy Efficiency Efforts in the
States

Because of the utility industry’s complexity, no
single strategy for aligning vulity and building
owner incentives will work nationwide, Instead,
multifamily housing stakeholders should join
existing efforts to increase and improve the use of
utility energy efficiency investments in the states,
Building owners can identify their local urilities’
circumstances and the appropriate strategies to
align utility incentives with energy efficiency.
Then, they must find an opportunity to put these
strategies into play. This section identifies states
that are most likely to benefit from improved
multifamily energy efficiency policies, common
forums in which to engage utilities, and strategies
to align wtility incentives with building owner
needs. In addivion, Appendix C introduces the
non-utility parties who most frequently partici-
pate in state regulatory proceedings about energy
cfficiency.

REGIONS THAT WOULD BENEFIT FROM IMPROVED
ENERGY EFFICIENCY POLICY

Opportunities o0 see significant savings from
multifamily energy efficiency programs are not dis-
tributed evenly across the Unired States, and are
determined by three factors: the size of the mulu-
family building market, the portion of multifamily
building energy that comes from utilities, and exst-
ing cnergy efficiency policies, We applied these
factors to create the map (Figure 5) which ident-
fies states with a large share of multifamily housing
units and utlity-provided energy, where improve-
ments in utlity energy efficdency policy would
significantly improve the statels energy efficiency
resources, States identified as “THigh Multifamily”
have more than 110% of the national average of
multifamily units and utlity-provided energy, and
“Low Multifamily” states have less than 9%0% of the
national average of these factors. We further used
ACEEES 2010 State Energy Efficiency Scorecard
ratings for state energy efficiency policies w identfy
states with room for policy improvement. The states
that would benefit most from improved energy effi-
ciency policy toward multifamily buildings include
the District of Columbia, Florida, Mlinais, and



Texas. More information on these factors is locared
in Appendix F.

FORUMS FOR ENGAGING UTILITIES

Some utilities may simply be unaware of the sav-
ings created by comprehensive multifamily retrofit
programs or of vendors who can administer these
programs. Consequently, to increase the resources
available to multifamily building owners for energy
efficiency projects, a first step should be to engage
the utility outside of any regulatory or legisla-
tive proceeding. While these proceedings provide
unique opportunities, a more informal meeting
can help assess the company’ concerns regarding
efficiency, confirm their circumstances, and find
common ground. The recognition that multifamily
buildings cut across the residential and commer-
cial markets and therefore may not be adequately
served by programs geared toward either sector, is
often an important starting point for discussions.
If issues remain after informal discussions, it may

FIGURE 5
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be useful to engage further in these more formal
proceedings.

Discretionary Regulatory Actions

In jurisdicdons where state regulatory commis-
sions oversee utility efficiency programs or have
authority to mandate efficiency programs and
their terms, they have an opportunity to do the
following: '

* Require that utilities participate in compre-
hensive energy efficiency retrofic programs
for multifamily housing.

* Ensure that comprehensive energy efficiency
retrofit programs are funded appropriately.

¢ Insist on the use of cost-benefit tests that
encourage comprehensive energy efficiency
retrofit programs.

* Remove spending caps that encourage urili-
ties to prioritize cheap, easy programs that
do not create the greater long-run savings of
comprehensive programs.

STATES THAT WOULD BENEFIT MOST FROM IMPROVED MULTIFAMILY ENERGY EFFICIENCY POLICY.

*np

Bl Low Muhifemity, Good Palicy
. foerage Multifamily, Good Policy
B High Muttitamily, Good Policy

. High Mudtifamily, Roarm for Policy improvament
I Average Multifamily, Room for Policy Impeovement
. Low Muktifamily, Room for Policy Improvemant
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Most regulatory commissions allow  public
comment. In addition, full parucipation as an
intervener to a contested regulatory proceeding
allows a party 1o testify before a judge and negoti-
ate for its interests in sertlement talks, Procedural
rules vary by state, but the regulatory commission
or an experienced utilides attorney can provide
derails of how best to participate,

Utility Rate Cases

State regulatory commissions determine util-
ity rates for [QOUs and, sometimes, municipal
utilities and rural electric cooperatives, In these
proceedings, the regulator typically has authority
to apportion the recovery of utility costs amaong
customer sectors and usage levels,

Rate cases may be an appropriate time to advo-
cate for mechanisms that allow utilities to earn
financial rewards for effective energy efficiency
programs. Rate cases are usually contested, trial-
like proceedings that require an attorney and
expert witnesses, Nevertheless, they may pro-
vide an excellent opportunity to align utility and
building owner incentives.

Merger Approval Cases

State regulatory commissions must approve util-
ity mergers. Approval proceedings provide utilities
and other interested partes a chance to negotiate
for energy efficiency programs, funding, and other
resources. Parties may also agree to put a portion
of the estimated savings from post-merger con-
solidated operations into a revolving loan fund
or other mechanism to help finance efficiency
improvements,

Franchise Agreement Negotiations

Franchise agreements are the result of negotia-
tions between utilities and municipalities. These
agreements are long-term, sometimes up to 50
years in length, but when they are renewed, they
present an opportunity to negotiate for funding or
other resources for energy efficiency for municipal

residents and businesses. Building owners who are

)

interested in franchise agreements should contact
their municipal officials to express their concern
and inquire about the ability to renegotiate these
contracts.

Legislation

Legislated EEPS and PBFs have been extremely
successful at increasing the resources available for
multifamily residential energy efficiency. However,
policymakers must take care to configure these
policies to avoid the perverse incentives described
in the previous section. Building owners who are
interested in these policies may be able w align
with the utilities or environmental and consumer
advocates 1w support improved policies in their
state legislatures.

National Leadership

Naronal leadership can point the way for states
to remove barriers to effective partmerships. The
following are possible directions for action by
federal agenties or national organizations such
as the National Association of Regulatory Utility
Commissioners (NARUC):

* Provide guidelines for allocating credit
toward energy efficiency requirements to
utilities that participate in jointly funded
programs,

¢ Develop data-sharing agreements to be used
by utilities and efficiency providers, and
identify a third-party neutral data aggregator
that can combine data from multiple utilities.

* Provide guidance to states that are estab-
Iishing' evaluation criteria, to help assure
certainty over time and consistency across
jurisdictions.

In recent years, Congress has considered, but not
passed; a nationwide energy efficiency portfolio
standard. Such a standard would set energy effi-
ciency savings targers in each state. In the past,
this standard has been included in bills to create
a comprehensive system of regulating climate
pollutants. Those bills have not, however, been



successful, and the U.S. Senate’s Committee on
Energy and Nawral Resources solicited com-
ment from interested parties in April 2011 on a
separate Clean Energy Standard.* To date, that
standard has not been defined in legislation.
Nationwide EEPS targets would boost effi-
ciency in states without existing EEPS or PBFs.
However, policymakers should take care to ensure
thar a nationwide standard does not undermine
states with aggressive existing standards (e.g.,
permit states to exceed the federal standard) and
avoid perverse incentives for utlities subject to

the target.

STRATEGIES TO ALIGN UTILITY INCENTIVES WITH
BUILDING-OWNER NEEDS

Utility incentives regarding energy efficiency vary
dramatically by the type of utility, its regulators and
stakeholders, and the rules that apply in each state.
There is no single policy that will encourage utili-
ties to collaborate for effective programs. Instead,
building owners, interested finance organizations,
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and housing advocates can identify their utlitys
circumstances and work to align utility incentives
with effective, comprehensive energy efficiency
retrofit programs.

Comprehensive programs thar install mulei-
ple, long-lasting energy efficiency measures o
save both electricity and natural gas are, in the
long run, most beneficial to building owners.
Unfortunately, utility incentives and the details
of state energy efficiency policies do not always
encourage, and sometmes discourage, these types
of programs, The following provides a guide to
general patterns of incentives and strategies to
align them with building owner needs.

Utility Risk Aversion and Compliance Focus

Heavily regulated utilities have a strong compli-
ance culture. While this culture helps ensure that
utilities abide by energy efficiency mandates, italso
dampens interest in exceeding existing mandares.
Without a profit incentive, any extra efficiency

B increased Rat of Retum
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is seen as “using up” the efficiency resource, thus
reducing the utility’s ability to meet mandates in
furure years, Historically, technological change has
consistently made addidonal efficiency gains pos-
sible, but utility risk aversion prevents use of this
past trend to plan for the furure.

To encourage utilines to exceed mandates, 18
states allow them to earn a rate of return on
cnergy cfficiency spending, earn performance
bonuses, or share savings with customers. States
that use these types of incentives tend to exceed
the national average energy savings."

Incentives to Oppose Non-Utility Efficiency
Programs and Regional Coordination Efforts

Similarly, utlites may see non-utility efficiency
programs as exhausting the efficiency resource
and making it more difficult for them to meet
efficiency mandates. Utilities may also oppose
regional or statewide coordination efforts if that
coordination supports non-utility programs.
Creating comprehensive programs, however,
often requires linking utility programs with other
public sector resources.

To encourage utilities to collaborate in efficiency
programs that are funded by non-uulity sources
and to support regional coordination, states should
ensure that unlity participation in these initiatives
gains the utility credit toward its government-
mandated savings targets, Attributing crédit for
all program savings to the utility will fully align
utility incentives with effective, well-coordinated
programs. California, Florida, Massachusetts,
Michigan, Minnesota, and North Carolina apply
this full-atiribution rule to American Recovery
and Reinvestment Act-funded projects thar
involve utilities.*

Shikting Regulatory Requirements Discourage
Comprehensive Programs

Shifting regulatory criteria are seen as risky by
utilities intent on meeting mandated energy sav-
ings targets. This uncertainty encourages use of

22

cheaper, shortér-term efficiency programs, which
result in lower energy savings in the end.

To encourage utilities to invest in compre-
hensive energy efficiency retrofit programs,
states must create cermainty around regula-
tory criteria over time. They must also create
certainty that, if programs are designed under
one set of criteria, their savings will be judged
based on those criteria after the program is
implemented.

Program Evaluation Details Can Discourage
Multi-Fuel Programs

Where electric and natural gas EEPS are not well
coordinated or where evaluators only allow the
utility to count savings from its own fuel toward
its efficiency goals, utilities may not undertake
programs thar save hoth fuels. In this instance,
a utility may avoid programs that promote insu-
lation, for example, in a home with natural gas
heating and electric air conditioning.

To encourage utlities to invest in comprehensive,
multi-fuel programs, states should encourage sep-
arate but geographically overlapping eleéctric and
natural gas utilities to collaborate on programs.
States must ensure that their evaluation criteria
fairly apportion savings from these programs to
the utilites.

Program Evaluation Datails Can Discourage
the Use of Financial Leverage

Unlities focus their resources on measures that
allow them o meet their energy savings targets.
However, when utilities contribute to a program
that leverages funds from muluple sources, they
may only receive credit for savings propartional
to their contribution to the larger funding pool.
In some cases, where evaluation criteria require
a direct connection between savings and the
dollars contributed, they may receive credit for
even less savings. Consequently, these utilities
have little incentive to make the maximum use
of financial leverage in their programs.



‘1o encourage utilities to invest in comprehensive
energy efficiency retrofit programs that leverage
funds from multiple sources, evaluation criteria
should allow udilities to fully or at least partially
count savings from funds that they help leverage,

Cost-Benelit Tests May Discourage
Comprehansive Programs

Palicymakers generally require that utility energy
efficiency programs pass a cost-benefit test. The
details of these cost-benefit tests can influence util-
itics’ flexibility in meeting savings targets and the
kinds of efficiency programs that they offer. These
cost-benefit tests may be applied at the portfolio,
program, or measure level. At the portfolio level,
the test is applied to all of the energy efficiency
programs offered by the utility collectively. Ar the
measure level, the test may be applied to each ele-
ment of a program. For example, a home retrofit
program may include elements such as air sealing,
low-flow faucet installatons, and insuladon.

LEVEL OF EVALUATION

EXAMPLE

Evaluation of adl residential programs
Partlolio of Programs offerad by the ity
Buvaliation of a single program such
Individal Programs ag s comprehensive retrolit program
" Evalustion of specific anargy eff-
o ciency maasures such ag insulation

If cost-benefit tests are applied to the urlity’s
entire energy efficiency program portfolio, the
utility may offset less cost-effective programs
with more cost-effective programs. This allows a
utility to implement experimental yet promising
programs that may not be sufficiently success-
ful in their early years 1o pass a cost-benefit rest
at the program level. Similarly, applying a cost-
benehir rest at the program rather than measure
level facilitates comprehensive energy efficiency
retrofit programs by allowing the udlity 1o insrall
every possible energy efficiency measure in one
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visit to the home or business. This increases sav-
ings and decreases program costs,

Furthérmore, the details of cost-benefit tests can
have a large impact on comprehensive programs,
Two cost-benefit tests are commonly used: the
utility-cost test and the total resource cost test,
The utility-cost test looks at the cast of a program
to the unlity and compares this to the benefits of
generating less power. The benefits of generat-
ing less power are based on the amount sales are
reduced, and the marginal cost savings of gen-
erating one less kWh of electricity or delivering
one less cubic foot of natural gas (marginal costs
tend to be less than rates since some of the costs
included in rates are fived, and some variable). A
well-designed comprehensive program will gen-
erally pass the utility-cost test.*

The total resource cost (TRC) includes not
just utility costs and benefits, but also costs and
benefits to program participants. So, if building
owners help pay for improvements, the money
they spend is included under costs, Energy saving
benefits are still valued ar the marginal cost to the
wtility. In addition, other benefits, if any, should be
included. Examples of other benefits can include
reduced bad debt, because when energy hills are
lower, non-payment tends to decrease and the
value of non-energy benefits to owners and ten-
ants such as improved comfort, safety, or higher
resale value,” These other benefits ean be quanti-
fied but this is not casy to do™ Comprehensive
energy efficiency rewrofit programs may have
difficulty passing the TRC test unless efforts
are made 1o quantify some of these non-energy
benefits.”

o encourage utilities to invest in comprehen-
sive and forward-looking programs, states should
provide flexibility in their cost-benefit tests for
pilot programs and should primarily apply cost-
benefit tests at the program and not the measure
level. Such rests should either consider all costs
and benefits, or should be calculated from just

a
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the utility perspective. In addition, to help utili-
ties meet cost-benefir tests while still engaging in
necessary program marketing and regional coor-
dination efforts, states should leverage non-utility
funding to pay for these shared expenses wher-
ever possible.

EEPS Spending Caps Discourage
Comprehensive Programs

Spending caps that are set too low may limit energy
efficiency savings by preventing utilities from
meeting savings targets, While policymakers may
intend these caps to ensure economical programs,
in fact, they may raise customer bills by limiting
efficiency programs, which are less expensive than
buying energy.

ldeally, states should support expenditures on
any energy efficiency program thar results in sav-
ings that cost less than an equivalent amount of
energy. Strategies like California’s loading order,
or a well-administered integrated resource plan-
ning process, can ensure that a state is procuring
as much efficiency as possible when its total cost
is cheaper than the total cost of generating and
delivering the energy it replaces. Alternatively,
states with spending caps should review them
periodically and ensure that they do not prevent
utilities from procuring an optimal amount of
energy efficiency savings.

Annuol Savings Caps Discourage
Comprehensive Programs

When utilides must meet annual savings targets
and budgets are constrained, they have an incentive
to choose measures with a high first-year savings,
even when another measure may result in greater
long-term savings at lower cost.

To encourage utilities to provide programs that
save the most energy over the long terim and at
the lowest total cost, states should allow utili-
ties who exceed their targets in one year to apply

the excess savings to subsequent years' savings
targets, These “banking” provisions allow for
smoother program implementation, especially in
the early years of utility programs. An alternative
solution is to allow the utility ro meet multyear
targets, for example, requiring compliance on a
three-year timeframe,*

Providing a Strong Business Case for Liility
Investments in Enargy Efficiancy

As previously discussed, some utilities’ revenue is

dependent on selling more units of energy, ereating

a disincentive to engage in effective energy effi-

ciency programs. To address this problem, many

utilities and energy efficiency advocates are sup-
porting a “three-legged stool” approach to remove
the disincentives and instead provide incentives for
utility investments in energy efficiency. The three

“legs of the stool” are:

1. Cost recovery for approved utility energy
efficiency programs. Once the programs are
approved by a stave utility commission, the
direct cost of the programs are incorporated
into rates.

2, “Decouple” utility revenues from sales. Under
traditional urility regulation, rate cases estab-
lish a revenue requirement and then divide
it by expected sales to derermine average
rates. If sales are higher than expected (due,
for example, to programs to build a utilitys
load), the wrility receives extra revenue, if sales
are lower than expected (due, for example, to
energy efficiency), the utility loses revenue.
Several different mechanisims have been used
by states to address this problem.”!

3. Provide positive financial incentives, Utility
shareholders earn a rate of return on their
power plant and distribution infrastructure
investments, contributing to profits, A similar
profit-making opportunity should be offered
for energy efficiency programs. Three main
mechanisms have been used by states:



a. Shared savings mechanisms ealeulate the
net ratepayer benefits of utility energy
efficiency programs (savings minus costs)
and provide a small share of these benefits
(typically around 10%) to sharehold-
ers. Ratepayers keep the rest. This is the
most common approach as it is easier to
understand, although the details of the
calculations can be complicated.

b. Performance incentives provide specific
goals for utilities to meet and an incentive
payment if they meet it. For example, the
goal might be to reduce annual electric-
ity use by 50 million kWh through utility
energy efficiency programs offered in a
calendar year, and if the goal is met, the
shareholders are paid §5 million out of
rates. This approach requires more analy-
sis up-front to set goals and incentives, but
is easier to implement after the goals and
incentives are set.

¢.  Rate of return mechanisms provide
utilities with a return on their energy
efficiency investments, just as they earn a
return on their capital investments. This
approach is rarely used, as utilities and
financial analysts prefer that this approach
be used only for hard assets, such as power
plants that utilities own, and not for soft
assets, such as investments in energy effi-
ciency measures that customers own.

For more information on these approaches and
how well they have worked, see Hayes et al,
20117
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Data Privacy Conceams Prevent Sharing Data
Needed for Comprehensive Programs

Utilities are justifiably concerned about the secu-
rity of their customers’ energy-use data, However,
access to this data is critical to the design and
implementation of the most cost-effective energy
efficiency programs.

To assure customer privacy and dara security,
while allowing data access in order to design,
improve, and target comprehensive energy effi-
ciency retrofit programs, states should develop
comprehensive systems, such as a neutral data
aggregator, who can combine data from multiple
utilities and other sources, such as tax assessor
building characteristic databases, while assuring
the data’s privacy and security. At a minimum,
states should creare consistent dara-sharing
agreements for use by utilives, efficiency pro-
gram designers and implementers, and research
institutions. Alternatively, the federal govern-
ment could create a neutral data aggregator for
this purpose, based on the model presented in the
Home Mortgage Disclosure Act (HMDA), which
requires lending institutions to maintain mort-
gage loan information in a central registry. An
HMDA-like system could allow energy-use data
to be merged with address-identified tax assessor
data for meaningful comparisons between homes
by area or building type, while still ensuring the
data’s security and customer privacy. While a
utility-data solution need not follow the HMDA
template closely, its existente as a solution to data
sharing concerns for sensitive mortgage data indi-
cates that a solution to the utility data problem
can be found. Data-sharing is a solveable problem
that can have significant impact on  promoting

efficiency goals.
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Case Studies of Effective Programs
and Partnerships

Successful multifamily energy efficiency pro-
grams share several common themes, At their
most basic level, multifamily efficiency programs
provide technical assistance to help building own-
ers assess their building’s needs and financing and
financial incentives to assist in implementing the
recommended improvements. However, the best
programs also integrate electric and natural gas
efficiency measures, even when those fuels are
provided by different utilities; provide standard-
ized processes; assist building owners in finding
qualified contractors to make the improvements;
and oversee the quality of that work. In short,
the best multifamily energy efficieney programs
make it easy for building owners to squeeze the
most efficiency from their buildings. Below, are
five outstanding multifamily energy efficiency
programs run by, or in partership with, electric
and natural gas utlities.

ENERGY SAVERS

Since 2008, the Energy Savers program has
offered a one-stop shop that helps multifam-
ily building owners in Chicago improve energy
efficiency and reduce operating costs in their
buildings. Energy Savers evaluates each building
and helps owners identify the most cost-effective
energy efficiency improvements for their build-
ing. Then they work with the building owner
assemble Jow-cost financing to implement the
recommendations. The Energy Savers construc-
tion manager assists owners in choosing and
supervising qualified contractors, and energy
analysts review annual energy bills to create per-
formance reports and guide the team in tuning

up buildings that do not perform as anticipated.
A typical participating nltifamily owner with a
3-story, 24-unit masonry structure with 24,000
feer of heated space saves nearly $10,000 per year
in energy costs, with a payback time of just over
five years. From 2008 to 2011, Energy Savers
upgraded over 7,500 units,

The program is a project of CN'T Energy and the
Community Investment Corporation. Other proj-
ect partners include The John D. and Catherine
T. MacArthur Foundation, the Chicagoland
Natural Gas Savings Program, the Chicago
Metropolitan Agency for Planning, the City of
Chicago, Enterprise Community Partners, Grand
Victoria Foundation, the Illinois Department
of Commerce and Economic Opportunity (1L
DCEO), the Office of the Illinois Attorney
General, Peoples Gas, PNC Bank, Polk Bros.
Foundaton, and the Urban Land Institute.

The program’s low-cost loans, with interest rates
that are half of marker rate, are provided by the
Community Investment Corporation, using
a fund esmblished by several project partners.
In addition, the program helps building own-
ers take advantage of incentives and grants for
energy efficiency measures provided by local
utilities, the IL DCEQ, and the Illinois Attorney
General’s office. Funds provided by local vtilities
and the IL DCEO are generated by the llinois
EEPS, and have varied substantially over ume.
Utilities and the program administrators have
worked together to address data sharing, savings
auributions toward EEPS wargets, and other pro-

mmatic issues, and are currently working to
establish the ualities’ ability to claim EEPS credit
from regional coordinaton effors.”



EFFICIENCY VERMONT

Efficiency Vermont is a statewide energy
efficiency utility, operated by a nonprofit cor-
poration under a twelve-year franchise-like
order of appointment from the Vermont Public
Service Board.™ Efficiency Vermont implements
all energy efficiency programs for Vermont’s
utilities, except for the Burlington Electric
Department. An energy efficiency charge on
customers’ electric bills funds most of the pro-
grams.” Efficiency Vermont is notable for two
reasons: its structure avoids many of the util-
ity disincentives discussed in this paper, and it
leverages outside funding to create comprehen-
sive, whole-home efficiency programs wherever
possible. The scarcity of outside funds, however,
creates a major challenge for the program and
limits its ability to do comprehensive work.

Efficiency Vermonts structure avoids the per-
verse incentives that can occur with improperly
configured EEPS or PBFs in several ways:

¢ The funding mechanism assures consistent
funding, even if utilities have a financial
incentive to prefer other investments,
Separating the efficiency provider and the
utility avoids disincentives to efficiency at
utilities whose revenues depend on sales.
Separating the efficiency provider and the
utility even compares favorably to utilities
whose revenues do not depend on sales,
by ensuring that programs are provided
by a company whose care competency is
efficiency.
A performance-based compensation struc-
ture ensures that the efficiency provider
seeks the maximum available efficiency
savings, instead of mere compliance with a
savings target,

&
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* The order of appointment includes a mecha-
nism to ensure that customer energy usage
data is shared by the utilities, stored and
handled in a safe and secure manner, and
used only for energy efficiency purposes.

» A three-year performance period, and a

twelve-year order of appointment, gives

Efficiency Vermont flexibility to fund more

comprehensive programs with Jonger-term

savings and to move funds from programs
that do not deliver savings as expected.

Oversight by the Vermont Public Service

Board assures utilities that these mechanisms

are carefully developed and reduces utility

risk.

W

Most Vermonters heat their homes with fuel
oil, propane, or wood. Because these fuels are
unregulated, they do not fall under the Efficiency
Vermont funding mechanism. Consequently, while
Vermont’s clectric efficiency programs are robust,
it faces a major challenge in funding efficiency
for non-utility fuels. To address this problem,
Efficiency Vermont leverages outside funds, such
as revenues gained from the Regional Greenhouse
Gas Initiative and New England ISO% Forward
Capacity Market, to fund the heating fuel portions
of these programs. This revenue is insufficient
w meet the state’s needs. Efficiency Vermont is
pursuing a number of other policy options t
encourage private capital to enter this market and
help them save energy for Vermont residents and
businesses.’® However, Vermont has not yet cre-
ated a funding mechanism for unregulated fuel
efficiency that is comparable to its regulated fuel
efficiency programs.

Pd
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CALIFORNIA STATEWIDE MULTIFAMILY ENERGY
EFFICIENCY REBATE PROGRAM’

The California Statewide Multifamily hncrgy
Efficiency Rebate Program (MEERP) is a col-
laboration among California’s four major IOUs:
Pacific Gas and Electric Company, San Diego
Gas and Electric Company, Southern California
Gas Company, and Southern California Edison,
Together, they promote energy efficiency and
provide equipment rebates to owners and tenants
of multifamily properties of five or more units,
and residential apartment buildings, condomin-
inm complexes, and mobile home parks with two
or more units. The program began in 2002 and
each IOU administers the program in its own ser-
vice territory.

The California IOUs have been very active
in administering and promoting the program,
and thus have developed substantial relation-
ships within the multifamily market sector. The
Multifamily Sratewide Team meets on a regu-
lar basis to discuss program issues, coordinate
energy efficiency messaging, and ensure consis-
tency in program delivery throughout the state.
Because of these regular meetings, the majosity of
improvements recommended by program evalua-
tions have been implemented.

MEERP encourages the installation of qualifying
energy-efficient products in tenant units and in
common areas. The program offers multifamily
property owners rebates up to $1,500 for energy
efficiency products and improvements, including
ENERGY STAR?® intetior and exterior hard-
wired fixtures and other permanently installed
energy-efficient equipment and products.

Rebate offerings for measures associated with
apartment dwelling units include: interior and
exterior hardwired fixtures; T8 lincar ﬂuor:.scx.nts
ceiling fans; CFLs; clothes washers; dishwashers;
water heaters; natural gas central furnaces; and,

attic and wall insulation. Rebate offerings for
common areas include: LED exit signs, occu-
pancy sensors, photocells, high-performance
dual-paned windows, central water heaters, and
boilers and boiler contraols.

MEERP has achieved significant energy sav-
ings throughout its history. The program was
renewed for the 2010 to 2012 planning period
and has continued to achieve significant energy
savings. In the 2004-05 and 2006 program years,
for which we have data from all the implementing
utilities, the program improved energy efficiency
in over 410,000 housing units resulting in annual
savings of over 141 million kWh of electricity and
nearly 6 million therms of natural gas. Although
we only have updated program results for 2007
to 2010 from PG&E and Southern California
Gas, it is clear that their implementation of the
program continues to get significant par nupmon
and energy savings each year.

The program overcomes the split-incentive bar-
rier by providing incentives to property owners
to invest in the installation of energy-efficient
measures inside the tenant dwellings. Through
the program’s design and utlities’ influence on
market actors, the bulk of product installation has
occurred in individually metered tenant dwelling
untts.
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NATIONAL GRID'S ENERGYWISE, MULTI FAMILY
RETROFIT, AND HOME ENERGY SOLUTIONS™

In 1992, National Grid first oftered its Multifamily
Retmrofit Program in Massachusetts. The pro-
gram has since expanded to Rhode Island, New
Hampshire, and New York; been extended to
natural gas customers; and seen several name
changes. But it remains an energy efficiency
success, achieving significant penetration of the
multifamily market in New England, and show-
ing high customer satisfaction.

The program serves public housing authori-
ries, low-income, and market-rate mulafamily
facilities. Eligible structures include multifam-
ily buildings with five or more units, as well as
single family customers in Rhode Island and New
Hampshire. In New York, the program serves
customers in multifamily buildings with between
five and fifty units.

The program is funded through a state legis-
lated system benefit charge and had a budget of
$15.9 million in 2010, The program is delivered
by independent energy service providers selected
through a compettive bidding process. Work
completed by the program’s energy service provid-
ers and their subcontractors must meet standards
set by the Building Performance Institute. The
program is marketed through direct contact with
interested customers and homeowners, property
owners' associatons, bill inserts, customer news-
letters, National Grids website, home shows,
and direct mail, National Grid often coordinates
directly with public housing authorities and large
volume property owners. Customers prioritize
their facilities in terms of greatest need, ensuring
that high energy-use facilities are served first.

At the initial site visit, customers receive a com-
prehensive energy assessment that includes,
where appropriate, an evaluation of efficient
lighting opportunities, diagnostic air leakage

———

tests, duct leakage, heat pump testing, insulation
levels, water heating equipment, and refrigerator
efficiency, Customers receive energy education
and the installation of low cost measures such as
ENERGY STAR® light bulbs, hot warer measures,
and air sealing for electrically heated buildings at
no direct cost. All reasonable measures—building
envelope, mechanical equipment and systems and
controls, lighting and appliances—are screened
for cost-effectiveness in multifamily facilities.
Major measures, such as lighting fixture, ther-
mostat, and insulation upgrades; air sealing; and
replacement of inefficient refrigerators are put
out to competitive bid for facilives with more
than twenty units, In some cases, improvements
may be implemented by related National Grid
programs.

The following table tracks savings since 1998,
In thar time, the electric program has delivered
more than 189,000 MWH savings to more than
242,000 customers. In 2010, a natural gas pro-
gram was started in Massachusetts and New York,
serving over 5,000 households and saving more
than 553,000 therms in its first year.

NATIOMAL GRID NEW ENGLAND AND NEW YORK
MULTIFAMILY PROGRAMS




NEW YORK STATE ENERGY RESEARCH AND
DEVELDPMENT AUTHORITY (NYSERDA} MULTIFAMILY
PERFORMANCE PROGRAM

The Multfamily Performance Program was
created to  consolidate NYSERDAS varied
multifamily program offerings into one com-
prehensive program that would offer New York
State’s diverse muldfamily marker a user-friendly
single point of entry to obtain both financial and
technical assistance. The program serves both
existing buildings and new construction projects
and provides a standardized process for all proj-
ects. It also has incentive schedules that enable
owners and developers to understand what level
of incentives they are eligible to receive hefore
applying to the program. The program relies
on a market-based approach to technical service
provision that allows owners and developers to
choose their own energy service provider from a
pre-approved group of energy consultants,

The initial version of NYSERDAs Multifamily
Performance Program was launched in May
2007. The program was suspended temporarily
from July 2009 unuil fall 2010 while the program
was redesigned to meet the requirements of new
funding sources. The current version of the pro-
gram was launched in September 2010.

The Multifamily Performance Program chal-
lenges participants to reduce their energy usage
by 15% (formerly 20% in the initial version
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of the program). In order to achieve this goal,
building owners and developers choose from a
group of pre-approved energy service providers
that lead them through the process of perform-
ing a comprehensive energy audit, developing an
Energy Reduction Plan, implementing that plan,
and ensuring that energy conservation measures
are properly installed,

Any residential building with 5 or more units that
pays the state’s systems benefits surcharge on their
bill is eligible to participate, Projects that wish to
receive affordable housing level incentives must
supply adequate documentation of affordability.

The program is based on the idea that each project
is different and gives project participants the flex-
ibility to develop their own strategy for achieving
the program’ 15% reduction target. The Energy
Reduction Plan that the participant works with
their energy service provider to evaluate a com-
prehensive suite of energy conservation measures
and determine which of those measures are the
most cost-effective and practical 1o implement
in each particular project. The program’ only
requirement is that the scope of work must meet
NYSERDAS cost-effectiveness standards and that
measure evaluation follows the program’s rigor-
ous technical standards.

The performance of the existing buildings com-
ponent of the program from 2007 to 2011 is
summarized in the table below:

NYSERDA MULTIFAMILY PERFORMANCE PROGRAM (MAY 2007 TO JULY 2011)

PARTICIPATING

ELECTRICITY

FUEL 5AVINGS  5A)

PROGRAM COMPONENT LMITS CAVINGS [KWH)| |MBABTL SE

Mhshifamity Perforrasce Prograem totsl T V12609 2080% 1982210 22.69%
MPF - Enangy Raduction Pan [ERR) Only ; i&.mi’. 53 5B 535 2556% 16474 5055%
MPP - ERP and Conssruction Phssa ' 570% 118,097,484 15.70% ) 345,738 1811%

Notes: (1) Numbers listed a5 Energy Reduction Plan Oaly are those that have identificd as porential savings theough the
fIFGETRI ERP anud Coneiructios Phase numbers sre for Dose naesnees dist have been installed, (2) Dhata on pverajoe percentge
-.:'].'-'J.I'I-'__'-_\ [i'q;.llr |":I\.f_-|int are [r. ) | |I1.'hl .|.||_-,|.I|_1|||L' Il.b!:l I"mm o |:r|_'.l1:l| r'iLi||:||j._|a|| i u1ﬂ|.|1|||ljuj| il iF-'IﬁIL'iF.I.FIli -:uifs._
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Appendix B: Types of Utilities
and Their Investments in Energy
Efficiency

There are four major types of electric and natural
gas utilities, each with their own unique finan-
cial incentive structure. Each is discussed below.
While each type of utility is important, it should
be noted that investor-owned utilities provide
the majority of the U.S. electricity, particularly in
urban areas with higher concentrations of multi-
family housing.”

TYPE OF ELECTRIG
ETILITY

Fublicly Dwind

REGUILATORY
OVEREMGHT

Epoperaten Varies by Stalw

et Dwmed Stetn Ovarpaght
Compatitie Vintizs by Stais
PUBLICLY OWNED UTILITIES

Publicly owned utilities include municipal utilities
and utilities owned by states, special public util-
ity districts, and joint municipal agencies. Public
electric udlines serve 45 million customers, pro-
vide approximately 15% of electricity consumed
in the Unired States, and are governed by elected
boards or appointed boards that are accounrable
to elecred officials,™

Energy efficiency investments by publicly owned
utilities vary widely. Several municipal utili-
ties such as the Sacramento Municipal Utilities
District and Austin Energy are at the forefront
of imnovatve cfficicncy programming, largely
because of local interest in climate and environ-
mental goals, On the other hand, many publicly
owned utilides have litde financial or political
impetus, and no regulatory or statutory require-
ment, to invest in energy efficiency.

Some publicly owned electric utilities have
invested heavily in energy efficiency as a way
to delay expensive power plant investmemts.”

However, many are small and have little insu-
tutional capacity to design and implement
efficiency programs. In  addition, publicly
owned electric utilities may buy their electric-
ity through long-term contracts with existing
power plants. Utilides with inexpensive con-
tracts have little incentive to institute efficiency
programs, because savings from efficiency will
be correspondingly low.

Natural gas udilities have faced declining energy
sales over the past few decades, but must stll
recover the fixed costs of extensive underground
mains, Consequently, natural gas utilities are
under intense pressure to restructure rates so that
their revenues are not wholly dependent on sales.
Pending achievement of this goal, even munici-
pally run utilities have incentives to keep natural
gas sales high so they can cover their costs.”
Electric utilities also face this incentive, though to
a lesser extent because electricity use is increasing.

ELECTRIC CODPERATIVES

Electric cooperatives are customer-owned utili-
ties, often governed by a customer-elected board.
They provide 10 percent of U.S. electricity.”
These caoperatives’ incentives around energy
efficiency are similar 1o the incentives of small
publicly owned utilities. Like publicly owned
utilities, electric cooperatives’ interest in energy
efficicncy often mirrors the interests of its cus-
tomers. While many electric cooperatives have
litde institutional capacity to design and imple-
ment their own custom-efficiency programs, the
MNational Rural Electric Cooperative Association
and state associations have helped overcome this
harrier by developing energy efficiency programs
that meet cooperatves’ implementation con-
straints. In addition, electric cooperatives often
buy their electricity through long-term contracts
with existing power plants.



INVESTOR-OWNED UTILITIES

Investor-owned wtilities include the major corpo-
rate providers of electricity and natural gas. They
face different market conditons and regulatory
regimes in each state, In addition, many 10Us
serve hoth natural gas and electricity customers.

Several well-known utility holding companies,
such as Duke Power and American Electric
Power, own utilities in several states. These sub-
sidiary utilities may be similar and have common
beliefs about the value and implementation of
energy cfficiency. However, each utlity’s effi-
ciency programs reflect the unique regulatory
circumstances it encounters within each state.

Electric IOUs

[OUs provide 66 percent of U.S. electricity and

fall into two categories: vertically integrated 10Us
in traditionally regulated states, and the so-called
“wires only” IOUs in states that have been restruc-
tured,* Vertically integrated vrilities earn revenues
by generating electricity and transporting it to cus-
tomers or other utilities, while restructured utilities,
who do not own power plants, earn revenues only
from transmitting electricity to customers.

Vertically Integrated States

Traditional regulation governs all aspects of the
relationship between a vertically integrated electric
utility and its customers. Historically, all electric
10Us were organized as vertically integrated unli-
ties and regulated by states to manage their natural
monopoly power. Vertically integrated utilities
perform four functions: (1) generate electricity at
their own power plants, (2) sell generated elec-
tricity to retail customers and other utilides, (3)
purchase electricity for distribution 1o retail cus-
tomers, and (4) distribute electricity to retail and
urility customers. However, regulators decide how
the unlity recovers its costs and its rate of return.
Regulators may structure utility rates using per-
unit fees, flar rates, or a combination of the two.
Thus, a vertically integrared utility’s incentives
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regarding energy efficiency largely depend on
whether it generates more revenue through the
sale or the transmission of electricity.

Aligning a vertically integrated utility’s incentives
with robust energy efficiency programs requires
government efficiency mandates that make effi-
ciency programs more attractive than electricity
sales. Alternarively, regulators or legislators may
create financial incentives to make efficicncy more
profitable than electricity sales, while retaining
significant benefits for customers. In rare cases
where a unlity enjoys higher profit from selling
electricity to other utilities than to its own retail
customers, the utility may willingly undertake
energy efficiency programs to allow it to sell more
surplus electricity to other unlities, In addition, a
utility may undertake energy efficiency programs
to minimize the purchase of electricity ar times
when prices are extremely high.

In addition, vertically integrated utilities may see
energy efficiency as a useful cost-saving device.
If a vertically integrated utlity is facing an
imminent need for more power supply or trans-
mission system improvements, it may choose to
forego building a power plant or making expen-
sive system upgrades through improved energy
efficiency.”

Restructured Stares

In the late 1990s, new power plant technology
changed the economics of electricity generation,
persuading 15 states and the District of Columbia
to restructure their electric industries, deregulating
power plants while retaining regulated transmis-
sion and distribution urilities. Another seven states
began restructuring, but then suspended it after
the California energy crisis,

In restructured states, the local udlity that pro-
vides eleciricity o multifamily housing does
not own power plants. Thus, electric utilities in
restructured states perform one function: buy-
ing electricity on the wholesale markets and

i
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distributing it to retail customers. The restruc-
tured utlity’s incentives regarding energy
efficiency largely depend on its ability to generate
revenue independent of transmitting more units
of electricity.

As with vertically integrated utilities, aligning
a restrucrured utility’s incentives with robust
energy efficiency programs requires government
efficiency mandates or financial incentives that
make efficiency more profitable than electricity
sales. Restructured utilities’ incentives to imple-
ment stringent energy efficiency programs vary
with the method of cost recovery allowed for
these programs, and with the level of separation
between the transmission and distribution utility
and its parent, if that parent company owns power

FIGURE 7
ELECTRICITY RESTRUCTURING IN THE STATES®

plants. Utilities that receive financial incentives,
over and above their costs, for example, have
greater incentives to provide robust energy effi-
ciency programs. However, a utility that is closely
aligned with a parent company that holds power
plants may have little incentive to provide robust
energy efficiency savings, as doing so would
reduce the market for its parent’s plants’ output.

Some restructured 10Us view energy efficiency
programs as a way 1o connect with and provide
service to their retail customers. Many of these
utilities have historically been monopoly utilities
with little customer contact, and energy efficiency
programs help them reengage the customer.

FIGURE B
NATURAL GAS COMPETITION IN THE STATES®
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MNatural Gas

Natural gas utilities also exhibit a patchwork
of state restructuring, which causes their
incentives regarding energy efficiency to vary
widely.

Nencompetitive States

In 29 states, customers can purchase natural gas
only from their waditionally regulated udility.
Natural gas utilities in noncompetitive states are
regulated much like electric urilities in vertically
integrated states, and they perform two func-
tons: (1) sell natural gas to retail customers, and
{2) distribute the natural gas 1o their customers'
homes and businesses, As with vertically integrared
electric utilities, a natural gas udlity’s incentives
regarding energy efficiency depend on whether
efficiency reduces its overall revenue,

Like electric utilides in vertically integrated
states, natural gas udlities require government
miandates or a financial incentive to align with
energy efficiency. As previously discussed, natu-
ral gas utilities have experienced declining energy
sales, creating intense pressure to restructure
rates so that revenues are not wholly dependent
on sales, Until a natural gas utility achieves this
goal, it has strong incentives to keep sales high.™

Comipetitive States

Twenty-one states and the District of Columbia
allow customers to choose their natural gas sup-
plier—a process called “rerail choice™—at least as
a pilot program, In 10 of these states, a majority
of natural gas customers have access 1o competi-
tive suppliers. Unlike with electric restructuring,
natural gas utilities in competitive states retain
both functions: selling natural gas 1o customers
and distributing natural gas to customers’ homes
and businesses,

As with narural gas uvtilides in noncompetitive
states, aligning utlity incentives with robust
energy efficiency programs requires either gov-

ermment  efficiency mandates or 2 financial
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incentive to make efficiency more profitable
than sales. As with electric utilities in restruc-
tured states, the incentives of natural gas utilities
in competitive states regarding the adopdon and
implementation of stringent energy efficiency
programs vary with method of cost recovery
allowed for these programs, and with the level of
separation between the utility and its parent com-
pany or affiliates, if the parent company owns a
competitive natural gas supplier.

Like electric IOUs in restrucnured states, natural
gas 1OUs in competitive states view energy effi-
ciency programs as a way to reengage and provide
service to retail customers.

COMPETITIVE ELECTRIC AND NATURAL GAS
PROVIDERS

All restructured and competitive states allow
customers to buy electricity or natural gas from
competitive suppliers, who are regulated, but not
as heavily as vrilities. These companies buy elec-
tricity and natural gas and then contract with the
utility to deliver thar energy over its distribution
network. In areas where competitive suppliers
have made significant inroads into the residential
marker, they may see the provision of energy effi-
ciency programs as a way to distinguish themselves
from the utlity and other comperitive praviders.
Energy cfficiency portfolio standards have not
been applied to competitive suppliers in the US,
but have been applied to competitive suppliers in
Europe,™
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Appendix C: Participants in State
Regulatory Proceedings

ATTORNEYS GENERAL AND CONSUMER ADVDCATES
Attarneys general and consumer advocates are
often the most active stakeholders in the regula-
tory and legislative processes surrounding electric
and natural gas utilides, Some states have dedi-
cited state agencies that serve as the state’ utility
ratepayer advocate. These agencies’ resources vary
considerably and may be subject to political and
budgetary pressure.

A few states, including California, [llinois,
Oregon, and Wisconsin, have active nonprofit
utility ratepaver consumer advocates.”” These
groups also vary in their resources, but their
grassroots narure may give them disproportion-
ate influence. In addition, their funding is often
free of political influence, coming from private
sources and court-cost reimbursement statutes.

Attorneys general and consumer advocates col-
laborate through the National Associaton of
State Utlity Consumer Advocates (NASUCA,
www.nasuci.org), which meets regularly to dis-
cuss issues of importance to members and to adopt
non-binding resolutions that guide the advo-
cacy activities and programs of its members and
NASUCA staff. NASUCA’ organizational struc-
ture includes an electricity committes, a natural
gas committee, and a consumer protection com-
mittee, among others. The consumer protection
committee has passed a resolution, subsequently
adopted by NASUCAS membership, urging an
equitable expenditure of energy efficiency funds
on affordable multifamily housing units.”™

ENVIRDNMENTAL ADVOCATES

In many states, environmental advocates are just
beginning to make their presence felt at the regu-
latory agencies, as energy issues become a more
important part of the environmental protection
agenda. These advocates hire experienced regula-
tory attorneys and expert witnesses, and they are
becoming an important force in utility regulation,
particularly around energy efficiency and renew-
able energy.

INDUSTRIAL CONSUMER GROUPS

Industrial customers often band together to rep-
resent their interests before state commissions,
legislatures, the Federal Energy Regulatory
Commission (FERC), and regional wholesale mar-
ket governance hoards. While supporting energy
efficiency in principle, these groups often work
to exempt the industrial sector from utlity-pro-
vided energy efficiency programs. Typically, they
argue that the sector already dedicates significant
resources to achieving energy efficiency and so
should not be required to pay for additional energy
efficiency programs,

HOUSING AND COMMERCIAL REAL ESTATE GROUPS
Housing and commercial real estate industry
engagement of utilities around energy efficiency
varies, At the federal level, and in several large
cides, including New York and Boston, large
community development corporations, housing
developers, large rental apartment owners, and
commercial building owners may engage around
energy efficiency efforts. In other areas, however,
these groups may interact around licle beyond
weatherization initiatives,” Participation by rental
building owners also depends on whether the
owner or the renter pays utility bills.



Appendix D: NARUC Resolution

Resolution Supporting Fair Expenditure of Energy
Efficiency Funds in All Custorner Sectors

WHEREAS, Nawral gas and electric compa-
nies, along with other energy efficiency program
administrators, expended more than $5 billion on
energy efficiency programs in 2009, as estimated
by the Consortium for Energy Efficiency; and

WHEREAS, Some States, in cooperation with
their udlities, have already committed o sub-
stantially increasing their energy  efficiency
expenditures, with some States planning to double
or triple those expenditures in the near future; and

WHEREAS, Energy efficiency progrants for
owners of, or tenants living in, multifamily afford-
able housing have in the past not always been
well-designed for easy access; and

WHEREAS, It is important for all consumers o
benefir from energy efficiency programs includ-
ing low=income households, the elderly, those
living on fixed incomes, and owners and tenants
in multifamily affordable housing; and

WHEREAS, Multfamily affordable hous-
ing, including housing assisted by the federal
Department of Housing and Urban Development
and state housing finance agencies, or receiv-
ing assistance via the Low-Income Housing Tax
Credit, provides critically needed housing for
some of the poorest families in America; and

WHEREAS, This same multifimily affordable
housing stock is, on average, older than the entire
U.S. housing stock; contains older appliances;
and is generally less energy efficient than other
housing; and WHEREAS, Energy efficiency pro-
grams result in more affordable utility services for
lowincome consumers in multifamily buildings
and, therefore, reduce the number of customers
disconnected for non-payment; and

WHEREAS, Utility companies could achieve sig-
nificant cost-effective energy savings by investing
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more of their energy efficiency programs funds in
affordable multifamily housing, while also help-
ing to preserve that energy costs are as affordable
for the tenants; now, therefare be it

RESOLVED, That the Board of Directors of
the National Association of Regulatory Utility
Commissioners, convened at its 2011 Summer
Commirnee Meetings in Los Angeles, California,
finds that utiliies and other program admin-
istrators which expend energy efficiency funds
collected via utility bills should consider spending
a fair share of those funds in each of the customer
sectors served, including, but not limited to, the
affordable, multifamily housing sector; and be it
further

RESOLVED, That utlities and other energy
efficiency program administrators that deliver
energy efficiency programs to affordable mulu-
family buildings should consider ensuring that
such programs improve awareness of energy costs
and the importance of energy efficiency among
tenants and owners in rental properties, reason-
ably meet the needs of those owners and tenants,
and offer the opportunity for “one-stop shop-
ping"—that is, offer the owner of multifamily
housing a simple, single point of entry to apply
for utlity-funded energy efficiency services, cven
if the owner’s property includes a mix of individ-
ual {tenant-paid) meters and master meters, and/
or a mix of building size and types (e.g., low-rise,
high-rise, duplex, townhouse); and be it further

RESOLVED, That public vtility commissions, in
proceedings in which udility expenditures onenergy
efficiency are being raised, should use their discre-
tion when appropriate to investigate theextent to
which the company’s energy efficiency programs
are fairly serving all customersectors, including but
not limited to the affordable multifamily sector.

aponsare] by the Commmitiees on Enerpgy Resoorces amil the
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Appendix E: NASUCA Resolution

NATIONAL ASSOCIATION OF STATE UTILITY
CONSUMER ADVOCATES

RESOLUTION 2011-14

URGING AN EQUITABLE EXPENDITURE OF ENERGY
EFFICIENCY

FUNDS DN AFFORDABLE MULTIFAMILY HOUSING
UNITS

Whereas, natural gas and electric companies,
along with other energy efficiency program
administrators, expended more than 85 billion on
energy efficiency programs in 2009, as estimated
by the Consortium for Energy Efficiency;* and

Whereas, many states have already committed to
substantially increasing their energy efficiency
expenditures over the next one to three years,
with some states planning to double or triple
those expenditures berween 2009 and 2012; and

Whereas, energy efficiency programs have in the
past not always been well-designed for easy access
by owners of, or tenants living in, multifamily
affordable housing; and

Whereas, multifamily affordable housing, espe-
cially housing assisted by the federal Department
of Housing and Urban Development and state
housing finance agencies, or receiving assistance
via the Low-Income Housing Tax Credit, pro-
vides critically needed housing for some of the
poorest families in America; and

= Movis, M., R Ehlrulge, anid | Keouk, “The Sute ol
the Elheency Prosgrm In |||~r|}' lhnlgm.n Fapenditires,
il |Hl|r.||,|'h- T £ insnetiin for § ned Eiticiency
(Narch 2000 svailable ot Db/ dwwwinse Laorpdliber
Statsell Elad i re e gl

Whereas, this same muldfamily affordable hous-
ing stock is, on average, older than the entire U.S.
housing stock; contains alder appliances; and is
generally less energy efficient than other housing;

and

Whereas, energy efficiency programs and weath-
erization should result in more affordable utility
services for low-income consumers in multifam-
ily buildings and, therefore, reduce the number
of customers disconnected for nonpayment; and

Whereas, utility companies could achieve sig-
nificant cost-effective energy savings by investing
more of their energy efficiency programs funds in
affordable multifamily housing, while also help-
ing to preserve that housing as affordable for the
tenants;

Now, therefore, be it resolved, that NASUCA
supports the following principles regarding the
expenditure of energy efficiency funding:

1. That urilities and other program administra-
tors that expend energy efficiency funds collected
via utility bills should spend an equitable share
of their available emergy efficiency funds on
cost-cffective energy efficiency programs for the
affordable, multifamily housing sector, giving just
and due consideration to (a) the percentage of
sales (kWh, therms, or ccf, as applicable) to mul-
tifamily buildings in the utility’s service territory,
in comparison to total sales, and (h) the percent-
age of any systems benefit charge, or other energy
efficiency charge, that is collected from owners
or tenants in affordable muldfamily houvsing, in
comparison to the toral collected through the
systems benefit charge, or other energy efficiency
charge;

2. That utilities and other energy efficiency pro-
gram administrators should specifically design
cost-cffective energy efficiency programs 1o
improve awareness of energy costs in rental



facilities, meet the needs of the owners and ten-
ants of affordable multifamily housing, and offer
the opportunity for “one-stop shopping;™*

3. That such specifically designed programs
should address these obstacles: (a) that affordable
multifamily housing buildings often have a mix of
master (owner-paid) and individual meters, which
may result in the owner and tenants having to
make multiple applications and/or apply to both
“commercial” and “residential” programs, rather
than being able to make a single application;
(b) that a particular multifamily property may
include a mix of building types, such as low-rise
townhouse buildings and high-rise towers, which
may result in the owner having to submit mul-
tiple applications and/or speak to different staff
and departments at the utility company; and (c)
that a utility may have existing programs that are
well-designed for residential properties contain-
ing 1 to 4 units, and 1o commercial buildings and
properties, but not have any program for larger
residential buildings;

4. "T'hat utilities and other energy efficiency pro-
gram administrators will hest succeed in equitably
meeting the energy efficiency needs of affordable
multifamily housing by working in collabora-
tion with a broad group of representative of the
owners and tenants of that housing, including
representatives from agencies that administer
state and federal programs in support of afford-
able multifamily housing;
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5. That public utility commissions, in utility pro-
ceedings in which utility expenditures on energy
efficiency are or could be raised as an issue, should
investigate the extent to which the company in
question is expending an equitable portion of its
energy cfficiency budget on cost-effective energ
efficiency programs for the affordable multifam-
ily housing sector and making reasonable efforts
to overcome any existing barriers to the par-
ticipation by owners and tenants of affordable
multifamily housing in the company’s energy effi-
ciency programs;

Be it further resolved, that NASUCA authorizes
its Executive Committee to develop specific posi-
tions and take appropriate actions consistent
with the terms of this resolution. The Executive
Committee shall advise the membership of any
proposed action prior to taking action if pos-
sible. In any event the Executive Committee shall
notify the membership of any action pursuant to
this resolution.

Submitted by Constmer Protection Coniznittee
Approved Fune 28, 2011
San Antonio, Texas
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Appendix F: Potential to Increase
Resources for Energy Efficiency by
Improving State Policy

Opportunities for a state to save energy with
multifamily energy efficiency programs are deter-
mined by three factors: the size of the multfamily
building market, the portion of multifamily build-
ing energy that comes from utilities, and existing
energy cfficiency policies. In Figure 5, we uscd
data on these variables to identify states with a
large share of multifamily housing units and util-
ity fuels and where improvements in utility energy
cfficiency policy would significantly improve the
available energy efficiency resources.

To determine which states would most benefit
from improved energy efficiency policy, we must
consider each state’s absolute and relative energy
efficiency opportumity, as represented by mul-
tifamily housings proportion of all residential
units. While the current level of energy efficiency
in these buildings varies geographically, the vast
majority of multifimily buildings in every state
would benefit from cost-effective energy effi-
ciency measures. In the absence of detailed state
level energy consumption data for the mult-
family sector, the number of multfamily unirs
is a sufficient high-level indicator of energy sav-
ings potential. Data from the 2005-% American
Community Survey indicates thar, natonally,
buildings of five or more units represent over
17% of total residental units, while build-
ings of two or more units provide nearly 26%.
Multifamily buildings of five or more units repre-
sent aver 20% of units in California, the District
of Columbia, Florida, Hawaii, [llinois, Maryland,
Nevada, and New York.

The number of multfamily units heating with
utility-provided natural gas or electricity indicates
how much of the sector derives its energy from
utilities. In some states, particularly in the north-
east U.S,, a large portion of the residential market
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heats with non-utility fuels such as fuel oil, In most
states, these nonutility fuels are not eligible for
energy efficiency programs, unlike electricity and
natural gas, which are regulated and eligible for
the programs. Because data on heating fuel is not
available for the muldfamily sector specifically,
we substituted data for the residential sector as
a whole, from the 2005-9 American Community
Survey. In the U.S. nearly 84% of occupied hous-
ing units are heaved with natoral gas or electricity
from a utility. States with less than 60% of homes
heated by a utility fuel are Alaska, Connecticur,
Hawaii, Maine, Massachusetts, New Hampshire,
Rhode Island, and Vermont.

Combining these two factors with a measurement
of policy effectiveness allows us to determine
which states have policies that, if improved, would
significantly increase energy efficiency resources
in a state. The Udlity and Public Benefits
Program and Policy chapter of the ACEEE 2010
State Energy Efficiency Scorecard measures
institutional support for energy efficiency pro-
grams on 3 20 point scale.” States with higher
scores spend more on energy efficiency, achieve
higher savings, and have policies in place that
contribute to long-term energy-efficiency invest-
ments by utilities. The overall score includes
points for 2009 electricity efficiency program
budgets (5 points), 2008 electricity efficiency
program energy savings (5 points), 2009 natural
gas efficiency program budgets (3 points), energy
efficiency targets (energy efficiency portfolio
standards) (4 points), and utility incentives and
removal of disincentives (3 points). The rop five
scoring states in 2010 in descending order were
Vermont (19.5 points), California (18.3), Rhode
Island (16), Massachuserts (15.5), and Minnesota
(15). The arithmetic mean for the scores of all ifty
states is 6.52. Figure 5 summarizes our findings.
More information on specific policies in effect in
each state is available from ACEEE’ 2010 State
Energy Efficiency Scorecard and the Darabase of
State Incentives for Renewables and Efficiency.™
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MULTIFAMILY HOUSING UNITS, HEATING FUEL TYPES, AND AN ENERGY EFFICIENCY POLICY RATING
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Executive Summary

his reper is designed primarily tor local government policy makers. It is
one component of a joint project between the cities of Berkeley, Oakland,

and Emenyville aimed ot developing effective sirategies to increase energy
efficiency in our communities’ multifamily properties, including apartment build-
ings, cooperatives, and condos. The project, called Building Energy Efficiency
Solutions [BEES), seeks fo develop local solutions to the formidable bariers ten-
onts and building owners face when trying to fower their energy and water
consumption and reduce their utility bills. Solutions to address these barriers must
not only be designed 1o increase energy efficiency, but must also be consistent
with our communities’ existing commitments fo diversity and to providing healthy,
affordable housing for residents.

Commoen bariers lo increasing energy efficiency in exisling multifamily buildings include:
W Misaligned incentives between property owner and tenant VWhen units are
individually metered, the building owner has no direct financial incentive to

make investments in inunit energy upgrades. When a building is master
metered, tenants have no direct finoncial incentive to conserve energy.

W High initial costs. Many property owners do not have access to the
upfront capital needed o invest in energy upgrades. '

W High tronsaction costs. Propery owners often feel overwhelmed by the process of
identfying relevant upgrade cpportunities and maiching incentive programs.

B Uncerfain refum on investment. A range of variables affect the actual
energy and money savings realized from o properly owner's investment
in energy efficiency. Many property owners lack access to technical
assistance services that can help them to identify cost effective energy
efficiency strategies and 1o calculate the payback.

W limited knowledge and mofivation. Property and owners and tenants often
have limited knowledge of the potential benefits and process of making
energy improvements, and limited motivation for engaging in this work.

While govermment and uiility effors 1o reduce energy use in exisfing muliifamily buildings
remain relafively limiled compared to rescurces aimed ot the singlefamily residential and
commercial sectors, there are a growing number of govemment agencies and utilifies
across the country that are leveraging ratepayer dollars, onedime stimulus funds, and ofher
rescurces with private seclor investment fo remove bariers lo energy efficiency in existing
mulfifamily buildings. The ulimate goal is susiained fransformation in how the market func
fions, so that energy efficiency is businessasusual amongst mulifomily propery owners,
propery managers, ond fenants.

A fundamental takeawoy from interviews with policy mokers and multifamily
property owners and managers thot informed the study for this report is that
achieving market transformation requires policy mechanisms that enable prop-
erty owners to realize an economic returmn on investments in energy efficiency. Put

- Increasing Energy Efficiency in Existing Multifamily Buildings



another way, unless energyrelated capilal invesiments result in increased rev-
enues of increased property value/equity, there is limited economic rafionale for
a multifamily building owner to make such an invesiment, Increased revenues
con come in several forms, including:

B Increased building sale valuafion
WM Cost savings due fo reduced energy use

W less tenant lumover and the associoled fransaction costs and interrup-
tions in rent payments
W Higher renis
This repart cutlines o range of policy mechonisms local and siale governments and ufiities
are employing fo achieve market iansformation in existing mulifamily buildings:
W Mandafory improvement and disclosure requirements designed to cap-
lure o boseline level of energy savings across a community’s existing

multifamily building stock and to make energy efficiency an explicit com-
ponent of a building or units value

B Rebates o lower the cost of energy upgrades and to help property own-

ers go beyond the minimum

W Ffinancing programs fo minimize the upfront cost of energy upgrades
and o amertize cosls over fime

W Toxbosed incentives lo encourage privale investment in energy efficiency
W Sralegies that help calculale benefits and align incentives for the affordable
mulifamily housing sector, with polential relevonce fo rent conirolled housing
B Tools for removing the split incentive barier by increasing the capacity

of properly owners to make energy improvements and recoup their costs

in @ manner that enables appropriate, equitable sharing of costs and
benefits between owners and tenants

B Streaomlined technical assistance designed io minimize property owners’
ransaction costs associated with identifying upgrade opportunities and
motching incenfives and financing

Warkforce development tailored fo the existing muliifamily building context
Marketing, outreach, and education programs used to connect multifam-

ity stakeholders with the services ovailable 1o them and 1o encourage the
behavior changes necessary to achieve increased energy efficiency

The infent of this report is to identify these policy mechanisms and 1o derive

lessons learned that may inform mullifamily energy efficiency policy design in the
cifies of Berkeley, Cakland, Emeryville, and beyond. These lessons will be con-
sidered in developing policy recommendations in later phases of the BEES project.

The twoyear BEES project is funded by California utility customers and adminis-
lered by Pacific Gos and Electic Company (PG&E) under the auspices of the
California Public Utilities Commission,

An Overview of Challenges, Opporiunties, and Policy Tools .



Figure 1:
Housing Stock By

Number Of Dwelling
Units

Single family 24 units 59 units 1019 units 20+ wts
Dhwelling units .

Source: U.S. Census Bureau, 2009
American Communily Survey

Section 1: Infroduction

limate change represents a present and profound challenge for cities. .

Rising temperatures affect the availability of natural resources on which

our communities depend, result in intensified heat waves, exacerbate
local air pollution, and increase the incidence of large wildfires.'! These and
other consequences of our changing climate, along with other profound
challenges such as rising energy and water costs and o sputtering global economy,
demand urgent action.

An important but often overlooked arena for addressing each of these challenges is
the existing mulfifamily building sector, which accounts for opproximately 25% of
U.S. households, onethird of California households, and collectively over 50% of
households in the cifies of Berkeley, Oakland, and Emeryville.? Existing multifamily
housing represents opproximately 9-15% of communitywide greenhouse gas
emissions in these three communifies.”

According lo national, stale-
level and local studies the
potential for increased energy
savings and reduced green-

house gas emissions in exist

W Berkeley ing mullifamily buildings is vast
VEmeryvile  ond lorgely uniapped.® For ex:
W Oakland ample, a report on muliifom:
ity energy efficiency potential

prepared by the Benningfield

Group estimates thal the LS.
could achieve electricity savings equivalent fo the annual oulput of 20 coal plants
and natural gas savings equivalent 1o the residential, commercial and industrial natu-
ral gas usage in Califomia, Oregon, and Washington.® Capturing energy savings
in this sector not only helps address the global threat of climate change, but also
results in local benefits, such as increased comfort and energy alfordability for ten-
anis, job opportunities for energy service providers, and lower operoting cosls and
atfractive retums on investment for building owners.

' See hitp:/ /cotadapt.org/ tor localized dota on the impacts of climate change on Califomia cities.
* LS. Census Bureou, 200% Americon Communily Survey.
* Cities of Berkeley, Oakland and Emeryville. “BEES mullitamily market chorocterization study: Oaokland, Berkeley, & Emenyville.”

Sep. 2011.
4 See the following reparis:

Benninglield Group, Inc. "U.S. multifomily energy efficiancy potential by 2020" The Energy Foundation, 27 Oct. 2009; Multifamily
Subcommities of the California Home Energy Retrofit Coordinating Commiltee.

“Impraving Califomia's multifamily buildings: Opportunilies ond recommendations for green retrofit & rehob programs.” 8 Ape
2011; Cities of Berkeley, Oakland and Emeryville.

*BEES Mutiifomily market characierization siudy: Ockland, Berkeley, & Emenyville.” Sep. 2011,

5 Estimated reduction equivalent does not include natural gos usoge of power plans,
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Despite the significant potential for energy savings ond the associated benefits
for communities, multiple, persistent barriers exist that slow the adoption of
energy upgrades in existing multifamily buildings. As is discussed in greater
detail later, barriers include:

B Misaligned incentives between property owner and tenant. When units are
individually metered, the building owner has no direct financial incentive io
make investments in in-unit energy upgrades. When a building is master
metered, fenants have no direct financial incenfive fo conserve energy.

W High initial costs. Many properly owners do not have access fo the
upfront capilal needed to invest in energy upgrades.

W High tronsaction costs. Property owners often feel overwhelmed by the
process of identifying relevant upgrade opportunities and matching
incentive programs.

B Uncerfain retum on investment. A range of variables affect the actual
energy and money savings realized from a propery owner's investment
in energy efficiency. Many property owners lack access to technical
assisiance services that can help them fo identify cos! effective energy
efficiency strategies and fo calculate the payback.

B limited knowledge mofivation. Property and owners and tenants ofien hove
limited knowledge of the potential benefits and process of making energy
improvements, and limited mofivation for engaging in this work.

It is perhaps in port because of these and other formidable barriers that, when
compared 1o the singlefamily housing secior, there is historically o dearth of
government and ufility policies and programs focused specifically on increasing
energy efficiency in existing multifamily buildings. And given the fundamental
differences between the singlefomily and multifamily sectors, simply applying
single-family programs to multifomily buildings will not achieve the sector's en-
ergy-saving potential. As stated in a 2011 report by the Multifamily Subcommit
tee of the California Home Energy Refrofit Coordinating Commiftee (MF HERCC) ®
"The opportunifies and challenges unique to the multifomily sector can only be
met if there are welldesigned and well-coordinated programs and policies that
address this sector’s specific infrostructure.

Indeed, even within the multifamily sector there is significant variability in build-
ing types, configurations, and ownership structures. Multifomily buildings include

lowrrise buildings, highise mixed use buildings, and small multifamily properfies

* Convened by the U.S. EPA Region 9, the Home Energy Retrofit Coordinating Commitiee Is o collaboralive of ulilifies, government
agericies, bullding experts and others working logelher 1o develop consistent recommendations and standards for statewide home
eneigy retrofit programe, The Mullifamily Subcommittes [MF HERCC] formed to address the unigue neads of the multitamily and
offordable housing seciors. The MF HERCC is chaired by StopWaste.omg.

7 Multifamily Subcommities of the Califormia Home Enesgy Retrofit Coordinating Comminee. “improving Calitornia’s mubifamily buildings:
Cpportunities and rcommendations for green refiofit & rehab programs.” 8 Apc 2011,
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Figure 2:  convered from a singletfamily home to opariments, omong others. Each of these
Multifamily building types, plus factors like whether the units are affordoble vs. morket rate,
occupancy b‘f owned vs. rented, or individually vs. mastermelered for utiliies affect the potential for
el energy efficiency improvements ond the strategies and policies through which that
United States P potential would be achieved. For policy makers and program providers, undersiand-
ing these factors and their potential impoct on energy consumption is important
because it enables policy and program design that focuses on the mast sirategic
energy-saving opportunifies and, therefore, the best use of program resources.

For example, programs targeting multifamily buildings can gain economies of scole
by serving mulfiple units in one fransaction. Further, because of their shared walls,
units in mulfifamily buildings have less exposure to weather and, hence, less heating
and cooling is lost to the exterior. This factor affects energy usage pattems as well os
energy-saving opportunities. less energy savings will come from building envelope
and heating, venfilation and air condifioning [HVAC) efficiency measures and more
will come from increased efficiency in water heating and appliances. Parficularly in
areas such os the nohern California coast where air condilioning is not wide-
spread, and in scenarics where central water heating systems are present, the larg-
est opportunily for saving energy in mullifomily buildings is increasing the efficiency
poon of the water heating system.® Improving the efficiency of the boiler or water heater,
Source: S, Consos Burec, 2000 1nsulating the hot water distribution system, refrofitiing water fixtures, and adjusting
Amesican Community Suvey  confrols represent compelling, costeffective energysaving opportunities.

Reriiers

Another crifical factor in policy and program design is the impact on decision-

Figure 3:  making of whether a given unit is owner vs. renteroccupied. Close to Q0% of

Avercge household  singlefamily homes nationwide are owneroccupied, while nearly @0% of multi-
income by family households are renters (see Figure 2).°

geography and Generally, renters have significantly lower incomes than homeowners. In fact,
GWHETShiP across the U.S. renter household incomes are on average roughly half those of

lxﬁ & owner households [see Figure

E b . 3).'% Neorly onefourth of
I3 $70,000 renter households experience
Eg $60,000 severe housing cost burdens
$50,000 [more than 50% of pre-tax
m household income is spent on
$20,000 housing costs, i.e., rent and
£10,000 utilities], compared with op-

i

proximately one in eight
homeowners, "

Source: U5, Census Bureow, 2009 Geography
American Communily Survey

# Mulifarmily Subcommittee of the Califoria Home Energy Retrofit Coordinating Committee. "Impioving California’s multifamily buidings:
Cipportunities and recommendations for green retiolil & rehab programs.” 8 Apx 2011,

® LS. Census Bureou, 2009 Ameiican Community Survey.

1% |kid.

' Jaint Center for Housifig Studies of Harvard University, "The siate of the nation’s housing 2010.* 14 Jun, 2010.
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At the same fime, renters have considerably less control over the energy effi
ciency of their homes. In the most common fenant/landlord scenario, where
lenants are paying their own energy bills, the building owner has no direct
economic incentive to invest in making the unit more energy efficient because he
or she will not realize an adequate return on that invesiment. In this scenario,
even if energy prices increase, o landlord may continue to supply the tenant with
lower cost, inefficient appliances. Likewise, the tenant has litle incenfive and
often litle means to invest in a unit that he or she does not own.

This “split incentive” between building owner and tenant is, ot least in par, e
reason why rented units often realize less of their energysaving potential. Research
points to evidence thot renters are significantly less likely to have energy efficient
appliances and that renfal units are less welkinsulated. '#

The fact that renters are less able ank

Figure 4:

Energy expenditure
as a proportion of
monthly income

to affect the energy efficiency of i .
their homes is roubling given that 4 30M
low-income households spend h"
more of their monthly income on E _
energy, compared lo the average ‘% ok
U.S. household. As Figure 4 illus- g
frates, while energy expenditures - ‘IH
as a percent of monthly income is L
a relatively low four percent for O
the average U.S. household, this Motk ~— SO of - AR liwincons hotssholdsy  Average hdusencis.

expendilure increases 1o 20% for '
households at the federal policy level and to nearly 40% for households ot or below
50% of the federal poverty level (see Figure 4).

For policy makers, understanding and addressing this disparity is not only an
opportunity to improve the mullifomily building stock, but alse an opportunity to
relieve some of the pressure rising energy costs place on individuals and families
in our communities.

Another factor of parficular relevance 1o policymakers in a small group of LS. cities,
including the cities of Berkeley and Ookland, is rent control. Rent control is a policy
designed to mainiain effordable housing and preserve community diversity by stobi-
lizing rents. I does so by limiting the amount that landlords can increase the rent fo an
allowable annual adjusiment rate. The annual adjustiment rate is cusiomarily a for
mula based on the consumer price index |CPl). Most forms of rent contral, including
in Berkeley and Oakland, are vacancy deconirol, meaning that rents are not regu-
loted when a fenant leaves. For example, the annual allowable renl increase for
Oakland in 2010 was 2.7%. A tenant of a rent controlled unit therefore would anly
have @ maximum annual increase of 2.7% for the durafion of their tenancy in that

Souree: Mulifamily Subcommirtes of
the Californio Home Energy Retiofit
Coardinating Commities. “Impraving
Colifornia’s Multifemily Buildings:
Opportunities and Recommen-dalions
for Green Retrofit & Rehob
Frograms.” 8 Apr. 2011

'* Dovis, lucos W. "Evoluoting the slow odoption of energy efficient investments: Are renters less likely 10 hove energy sificien:

appliances?” Jun, 2010,
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unit. However, once o tenont vacates an apariment, the landlerd is then able to
odijust the rent fo market rafe. The new market rate rent is then re-controlled per the
annual allowable adjustment until the unit lums over once again. In the relafively few
U.S. cities where some torm of rent control exists, energy policy makers will need to
have a dialogue with rent conirel policy expers and local property owners of rent
controlled units to better understand the effect rent confrol has on propery owners'
investment in building upgrades.

Purpose and Backgrounao
of this Report

Figure 5:  The Siate of California and local governments all acioss the siate have set ag-
Greenhouse gas ~ gressive torgels for reducing emissions that cause global warming (see Figure 5).

emission  To say that achieving the targeted reductions in greenhouse gas [GHG) emissions
reduction targets  will be difficultis an understatement. | requites an unprecedented allhandsondeck
approach that includes
examining the GHG re-
duction potential, and op-

tions for achieving that por

lenfiol, in every sacior of

Berkeley Oakland Emenyville society. The purpose of

e e ' this report is fo highlight
33 beow 2000 kel by 2020 36% below 2005 lemls B 2020"  25% below 2004 leels by 2020 and derive lessons from
mmm%"?m Bnbﬁ'ﬂﬁ 2003 Jeveit by 2030% a range of exising pol-

: cies and programs

*Opklands 2050 emissions reducton togel was recommended by Cily Council, buf nof formally odopied H-nroughcur the US. and

beyond designed to capture energy savings, reduce GHG emissions, and achieve
other community benefits in one sector in particular: existing mullifamily bulldings.

This report is designed primarily for local government policy makers. Itis one compe
nent of a joint project between the cifies of Berkeley, Oakland, and Emeryville aimed
at developing effective stategies to increase energy efficiency in our communifies'
apartment buildings, cooperatives, and condos. The project, called Building Energy
Efficiency Solutions [BEES), seeks to develop local solutions 1o the bariers tenants
and building owners face when irying to lower their energy consumption, with par-
ticular emphasis on the problem of misaligned incentives between tenants and build-
ing owners. BEES is infended to help advance muliifamily energy policy not anly in
Berkeley, Cakland, and Emeryville, but also in cilies across the skate and country tha
are grappling with similar challenges.

The hweyear BEES project is funded by California ufility customers and adminis-
tered by Pocific Gos and Electric Company [PG&E) under the auspices of the
California Public Utilities Commission.
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The BEES project includes several main steps toward the ultimate goal of recom-
mending local strategies to make it easier for building owners and tenants fo
save energy and money,

1. Derive lessons from existing efforts and research {the focus of this report):
Existing efforts by local governments, researchers, ond policy experts in
several stales and couniries provide lessons learned that have implica-
tions for any entity waorking fo improve energy efficiency in the existing
multifamily sector. This component of the BEES project included literaiure
review, o nafional survey of local government praciitioners (see survey
summary in Appendix] and dozens of interviews with leading experts in
the field,

2. Analyze barriers, opportunities, and energy saving potential (the subject of a
subsequent report): BEES project pariners conducted an analysis of the mul-
titamily morket in the cities of Berkeley, Oakland, and Emeryville that esti-
mates the scale of existing multifamily buildings’ energy-saving potential and
examines common practices and barriers among local building owners, prop-
erty managers, and lenants,

3. Gather input from multifamily siakeholders and pilot @ range of potential
program solutions: Build on the two reports highlighted above and addr
tional input from mullifomily stokeholders by developing and pilofing draft
program recommendations designed to help achieve the local multifomily
seclor’s energy-soving potential,

4. Bosed on projec! research, pilots, and stakeholder and community input,
develop a range of tormal policy options for community and City Council
consideration: City leadership and other community members will have the
opportunity to weigh the pros and cons of a range of policy and program
opfions and to provide direction regarding which set of options fo pursue.

The four steps that make up the BEES project sef the slage for each of the three
partner cifies to further develop and launch thoughtful, effective mulfifamily

energy policy.

Energy Efficiency:
Our Biggest, Lowest Cost Resource

Energy efficiency opportunities in existing buildings are a tremendous, comparo-
tively low-cost resource. If Saudi Arabio represents abundant energy resources,
then the U.S. building stock represents the Saudi Arabia of energy efficiency. A
2009 report by McKinsey & Company eslimates that, although there are signifi-
cant barriers that must be overcome, the polential exists for the U.S. economy to
reduce annual non-ransportation energy consumption by opproximately 23%
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(2.1 quadrillion BTUs)'® by 2020, which would eliminate over $1.2 frillion in

: wasted energy costs. This reduction in waosted energy would result in a signifi
F_' er Capia  cqnt reduction in GHG emissions — the equivalent of taking the enfire U.S. fleet
Eie{:h‘i‘:"\" of passenger vehicles and light tucks off the rond.™ It would also result in im-

consumption  proved building comfort and in job opportunities that cannot be outsourced.

Figure &:

14,000 The State of California is recognized glo-
2,000 bally s a leader on energy efficiency.
Since the 1970s, per capila eleciricity
consumpfion in California has remained
flot, while increasing 60% in the rest of
the country (see Figure &).'°
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While some of Califoria’s success at flat
fening per capita eleciricity use con be ex-
= . ined by a shift in the slate’s econo
a significant porfion of the sucecess is also
Source: EIA, US Census, Colifomio  due to the stote’s mbust energy efficiency standards for new construction. Achieving
o aRm S aggressive state and local GHG reduction largets requires not only confinually
raichefing up standards for new construction, but also unlocking the energy efficiency
potential of exisfing buildings, the majorily of which were built prior to Califomia’s
Building Efficiency Standards were enacted. The policy and program infrastructure
for increasing energy efficiency in exisling buildings is comparatively less robust, but
many govemment and ulility entifies recognize this realify, and opportunities ore
emerging fo shift o higher leve! of focus to saving energy in exisfing buildings.

In 2006, the state adopted AB 32, the Global Waming Solutions Act, which caps
Califemia’s GHG emissions at 1990 levels by 2020, The Scoping Plan, designed
lo achieve that target, identifies energy efficiency in existing residential and commer
ciol buildings as the single most imporiant activity to reduce GHG emissions in the
electricity and natural gos seciors. In 2008, the Califomia Public Utilities Commis-
sion (CPUC) released its California long Term Energy Efficiency Strategic Plan, which
provides a roadmop for the efficiency gains targeted in the AB 32 Scoping Plan. The
Stralegic Plan also encourages deep, wholehome approaches to energy efficiency
in existing structures through mechanisms such as comprehensive energy assessments,
rebates, and financing opfions.

kWH of electricity consumplion per capita
58 ¢

1972

In 2009, unprecedented levels of funding for energy efficiency begon to flow.
Under the tederal American Recovery and Reinvestment Act [ARRA), the LS.
Department of Energy [DOE) authorized over $12 billion to be owarded to
states and locol govemmenis to implement strotegies that stimulate demand for

"*McKinsey & Company estimates that 35% of the onnual 9.1 quadrillion BTUs of energy that could be reduced in existing buildings
could be achieved in the residential sector

14 MeKinsey & Company. “Unlocking energy efficiency in the U.S. Economy.” Jul. 2009.

15 ElA, US Census, C{:Ifﬁmic Energy Commission 2009,
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energy upgrades and the jobs they create. In May 2009, Califomia was owarded
$226 million in ARRA Siate Energy Program funds, plus an oddiiional $49.6
million in Energy Efficiency and Conservation Block Grant (EECBG) funds. Local
governments across the U.S, and the state, including the cities of Berkeley, Oak-
land, and Emenyville, were collectively awarded millions of dollars in local ARRA
EECBG funds os well. Eadier in 2009, the CPUC approved o threeyear $3.1
billion budget for the state’s investorowned utilities ratepayerfunded energy effi-
ciency programs, a 42% increase over the previous threeyear cycle,

These funds represent not only an opportunity to achieve direct, shorterm ben-
efits such as energy and cost savings and new jobs, but also an unparalleled
boost to public and privafe sector experience in implementing energy efficiency
programs for existing buildings, including programs designed specifically for the
existing multifamily building stock.

Targeting Market Transformation in the
Existing Multifamily Building Sector

While govemment and utility efforts to reduce energy use in existing multifamily
buildings remain relatively limited compared to resources aimed at the single-
family residential and commercial sectors, there are a growing number of gov-
ernment agencies and ufilities across the country that are leveraging ratepayer
dollars, one-ime stimulus funds, and other resources with private seclor invest
ment fo remove barriers to energy elficiency in existing multifamily buildings. The
gool of these efforts is not only reduced energy use ond the associoted green-
house gos emissions, Increasing energy efficiency in the multifamily building
stock is also an essenfial component of communities’ existing commitment o
provide comforiable, healhy, affordable housing for residents.

Increasing energy efficiency on a large scale in existing multifamily buildings
requires ransforming how the market functions, so that energy efficiency and the
benefits it provides are seen as businessas-usual amongst multifamily property
owners, property managers, and tenants. A fundamental takeaway from inter
views with policy makers and multifamily propery owners and managers that
informed the study for this report is that achieving market transformation requires
policy mechanisms that enable property owners fo realize an economic return
on investments in energy efficiency. Put ancther way, unless energy-related capi-
tal investments result in increased revenues or increased property value/equity,
there is limiled economic rationale for @ muliifamily building owner fo make such
on investment. Increased revenues can come in several forms, including:

B Increased building sole valuation;

B Cost savings due to reduced energy use;
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B Lless tenant turnover and the ossociated fransaction costs and inferuptions in
rent payments; and/or

B Higher rents.

This report oullines a range of policy mechanisms local and state govern-
ments and utilities are employing 1o achieve market transformation in exisfing
multifamily buildings:

B Moandatory improvement and disclosure requirements designed fo cap-
lure o baseline level of energy savings ocross o communily’s exisfing
multifamily building stock and to make energy efficiency an explicit com-
ponent of o building or unit’s value

B Rebatesto lower the cost of energy upgrades and fo help property own-
ers go beyond the minimum

B Financing programs to minimize the uplront cost of energy upgrades
and fo amortize cosls over lime

B Tox-based incentives to encourage private investment in energy efficiency

W Stategies thot help calculote benefits and align incentives for the offord-
able multifamily housing sectorwith potential relevance to rent controlled
housing

B Tools for removing the split incentive barrier by increasing the capacity
of property owners to make energy improvements and recoup their costs
in a manner that ensures appropriate, equitable sharing of costs and
benefits between owners and tenants

B Streamlined technical assistance designed to minimize property owners'
ransaction costs associated with identifying upgrade opporunities and
maiching incentives and financing

Workforce development lailored to the exisfing muliifamily building context

B Markeling, outreach, and education progroms used fo connect multifam-
ily stakeholders with the services availoble to them and to encourage the
behavior changes necessary Io achieve incrensed energy efficiency

The intent of the report is to identify these policy mechanisms ond 1o derive
lessons leamed that may inform multifomily energy elficiency policy design in the
cities of Berkeley, Oakland, Emeryville, and beyond. These lessons will be con-

sidered in developing policy recommendations in later phases of the BEES project.

Each of the identified policy mechanisms is explained in more delail, including pro-
viding program examples and key considerations for policy makers, in Section 3.
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Section 2:
Overview of Opportunities & Barriers

everal foctors point fo significant potential for energy savings in existing
multifamily buildings.

Opportunities

Building vintage

Sixty percent of the nation’s multifamily building stock was consiructed prior to
1980. 1% In Berkeley, Oakland, and Emeryville, collectively 53% of existing mul
tifamily units were built prior to California’s firstinthenation building energy effi-
ciency standards were enacted in 1978, o total of opproximately 119,000
units.'” California’s building energy efficiency siandords have raicheted up over

lime, adding energy efficiency measures 1008
and construction practices as building 90% -
science improves and technologies ad- B0%
vance. Many older buildings have yet 70% -

Figure /7:
Housing stock by
vintage and

geography

W Pre 1979
+ 1980-2000°

to benefit from these advances. So, itis E 0% - W Post 2001
safe fo assert that a vast amount of cost 50% -

effective upgrades are possible in the : 40% -

existing multifomily building stock.'® g ;: 1

Centralized systems 10% -

Multitamily buildings, especially large 0% -+ = :

ones, often have centrol domestic hotwaler m Gilifornla  Berkeley  ‘Oakland.  Emenylle

systems and other central systems that are
inherently more cost effective and efficient
lo upgrade than upgrading syslems in individual units. For example, improving the
efficiency of the central water heater and insulating the hot water distribution system
often represent improvements with an aftractive retum on invesiment,

leveraging building management

Many large multifamily properties are operoted and maintoined by professional
building stoff.'® Property and asset management staff may not always be the
decision-maker in large rehabilitation projects which require a developer /owner
fo amass significant omounts of construction copital, but they do tend to have

18 .5, Census Bureau
7 1.5, Census Bureou, 2009 American Community Survey

Source: U5, Census Bureou, 2009
American Commuriity Survesy

" For o more defalled discussion of energy saving polential in exisling mulifamily bulldings see Appendix A in following ciiation:
Mulifarmily Subcommities of the California Home Energy Retrofit Coordinating Committes. “Impioving California’s mulifamily buildings:

Oppottunities and meommendations for green reticfit & rehob progroms.” B Ape 2011.

® Multfomily Subcommitiee of fhe California Home Enesgy Retrofit Coordinofing Committee. “Improving Californio’s multifamily buildings:

Opportunities and recommendations for green refofit & rehab programs.” 8 Apr 2011, p.16.
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responsibility over operational budgets and moke decisions about equipment
replacement, maintenance and work done in units ot time of unit lum-over. Given
the right resources and training, these building professionals can play a critical
role in ensuring sustoined efficiencies postenergy upgrode, enabling energy
upgrades over time and the penetration and spread of energy efficiency proc-
tices throughout the local multitamily housing market. In many cases, o property
management professional who has been trained o spot energy saving opportu-
nities for her clients can put the concepts being discussed here into practice far
more quickly and widely than a single owner who has been trained to spot such
opportunities in her own portfolio.

To be sure, despite the potential for energy savings in existing multifamily build-
ings discussed abave, the barriers and complexifies are also not frivial. Consider

the following:

Barriers

Split incentives

The impact of split financial incentives between landlord and tenant is the most
commenly cited barrier to energy upgrades in rental units. It is indeed a fundamental
market barier. VWhen units are individually metered and therefore fenants pay the
eleciricity and notural gas bills, the building owner is ofien reluctant to invest in
energy improvements that offer no direct financial relurn. As the Benningfield Group
points out ina 2009 report on multifamily energy efficiency potential, “An invesiment
without @ return is not an investmeni — it's a gift. 0 In this scenario, research suggests
that a building owner’s decisionmaking regarding purchase of inunit oppliances
and other systems will be influenced primarily by firstcost considerations as opposed
to future cost savings associated with more efficient equipment. Individual mefering in
multifamily buildings is by far the most common praciice. The federal Public Utilities
Regulatory Policy Act of 1978 required new apariment buildings fo be individually
metered for eleciricity. In Berkeley and Emenyville, approximately 90% of muliifamily
units are individually mefered for electricity, while approximately 62% of units are
individually metered for electricity in Oakland. The percentage of units individually
metered for natural gas is opproximately 65% in Berkeley, 20% in Emeryville, and
36% in Oakland.?!

The split incentive also offects energy consumption in master metered buildings,
i.e., where the landlord is paying fhe energy bills. In this scenario, it is the
tenants who receive no price signal that would mofivale energy conservation.
For instance, research suggests that these tenants in master metered buildings set

# Benninghield Group Inc. “Addendum report: U.5. Mulifamily housing stock energy efficiency potential.” 10 Jun, 2010. p.12.
I Metering configuralion estimates were mode based on data fiom PGAE on the number of residential occount holders in each city.
These data were compared 1o housing stock dota 1o derive an estimate for the number of individuglly and mastermetered unifs.
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their thermostats higher in cold months and are less likely to fum it down when
the unit is unoccupied.®

Market fragmentafion

The muliifomily market is exceedingly diverse in several meaningful ways. First, the
building stock itself is diverse, which makes onesizefitsall policies, programs and
services ineffectual. The physical configuration of a building, e.g., lowsise vs. high-
rise vs. mixeduse, presence or absence of central systems, and other configurations,
affects the types of building systems present as well as the technical protocols and
codes and standards that are applied.” Second, landlords also differ greatly de-
pending on the size of their holdings, their access to capital, their investment fime
horizon, their sophistication in terms of building system know-how and access fo
technical planning and installation assistance, and ofher variobles. These foctors
affect uptake in energy services and must be considered at the point of program
design. Third, there is much diversity among fenants, perhaps most importantly in
terms of length of tenancy. Unils rented by student tenants typically fend fo tum over
every few years or more, for example, while an older single adult or young family
might stay for a decade or more. These factors, along with others such as whether
the units are affordable vs. market rate, owned vs. rented, or individually vs. master
metered for utiliies affect the potential for energy efficiency improvements and the
stategies by which that potentiol would be achieved.

High transaction costs

Several property owners interviewed for this project found the process of identi-
fying relevant incentive programs overwhelming to the point that they do not
bother to pursue services available fo them. For these individuals, the cost of
obtaining the right information, deciphering program requirements, securing fi-
noncing, and finding the right contractors often cutweighs the potential benefils
associated with energy savings. Further, it is difficult for property owners fo even
know what the energy savings and associated cost/benefit from a given set of
energy upgrodes will be. Add to this the polential disruption to tenants caused
by the retrofit, and it is eosy to see how transaction costs are a major barrier 1o
energy efficiency impravements in multifomily buildings.

Initial costs

Property owners have o bevy of competing demands on their pocketbook. Even in
scenarios where an initial invesiment in o given energy measure would ultimately
provide an atiractive retum down the road, they may not have access fo the upfront
capital needed. This barrer is likely magnified for “mom and pop” property owners
with small holdings that do not have access 1o larger, orgariizational esources. But

2 Maruejols, lucie & Young, Denise. "Split incentives ond energy efficiency in canadion multifamily dwellings.” Dec. 2010, p.2;
levinson, Artk & Miemann, Scait *Energy use by opariment tenants when landlords pay for uiliies”. Feb. 2003. p.3.

2 Multifamily Subcommitiee of the Califamia Home Enengy Retratit Cmdl'naﬂr'g Coemmites. "linproving Califernio’s muliifomily buldings:
Opporiunities and recommendations for green retrolit & rehab pogroms.”™ 8 Apr. 2011, p. 13,

i Fufles, Merrion. "Enabling investments in enargy effictency: A study of programs thet eliminate first cost bc:lmﬂrs for the residentiol
sactor.” Aug. 2008, p. 10.

An Overview of Challenges, Opportunties, ana Policy Teols .



for property owners large and small, lack of steamlined access fo afiractive
rebates plus financing that can help spread the costs out over time as energy cost
savings are realized is o significan barrier,

Uncertain refurn on invesiment

A range of variables affect the actual energy and meney savings realized from
a properly awner's investment in energy efficiency. While some energy upgrades
in existing multifamily buildings can yield positive reiums in as litle as 1-2 years,
others can take much longer. Many property owners lack access to fechnical
assistance services that can help them identify cost effective energy efficiency
strategies and calculate the payback. Furthermore, although there is research
that concludes that invesiments in energy efficiency add 1o a building’s market
value, property owners may sfill be wary.

These and other bariers, especially when taken fogether, help to explain why
comparatively less attention and energy efficiency services have been dedi-
cated fo the existing multifamily sector, Fewer complexities stand in the way of
capluring energy savings in owneroccupied singlefomily homes. That being
said, there are a range of existing policies and programs, many of which are
just emerging and made possible by one-time federal ARRA funds, designed to
address the borriers and seize the opportunities oullined above. Policy makers
grappling with how fo increase existing multifamily sector energy efficiency can
benefit from the contribution to the collective knowledge base that these existing
efforis moke.
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Section 3:
Overview of Policy Tools

and Example Programs

his section reviews several existing policies and programs that can be used

in efforts to reduce energy consumption in existing multifamily buildings.

This selection should not be viewed as a comprehensive list of successhul
inifiatives, but rather o sampling of progroms that have been identitied to illus-
frate the types of palicy mechanisms that can be utilized to remove barriers to
energy savings in this sector. Information about each of the highlighted initiatives
was gathered through literature review as well as interviews with researchers
and program implementers.

Clearly, achieving morket transformation in the existing muliifomily building sector
requires a mulifaceled approach. If requires an approach that enables landlords fo
realize an economic benefit from invesiments in energy efficiency and that leverages
the transactional nature of operafing a multifamily building. Transactions occur, for
example; when an oppliance or other equipment is being replaced, when a unit
lurns over, or when a building undergoes a major remodel. Each of these “figger
events” can serve as an eniry point for engaging property owners in energy upgrade
programs.2* Program outreach can be designed fo recognize these eniry points, and
the energy service programs themselves can be designed to address the barriers
highlighted in the previous secfion,

Below are highlights of exisling policy mechanisms [and associated sample pro-
grams] designed 1o creale energy savings in existing mullifamily buildings. This
Phase 1 report serves to oulline the landscape of potential strategies, and does
not include recommendations regarding which stralegies should be pursued.
Such recommendations will be considered in fulure phases of the BEES project.
Considerations for policy mokers are included for each of the strategies below fo
foster reflection on key issues should future action be taken in any of these areas.

Mandatory Improvement
& Disclosure Requirements

Robust energy codes for new construction exist af the federal and stote govern
ment levels. These codes are critical for maximizing energy efficiency at the time
of construction, but the majority of the U.S. housing stock, including existing

= Multifomily Subcommitiee of the California Home Energy Retolit Cooedinafing Commitiee. “Imiproving Colifornio’s multifamily buildings:
Opportunities and recommendafions for green retofit & rehab progroms.” 8 Ape 2011, p.18
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multifamily buildings, was constructed before energy codes for new construction
existed. Achieving state and local GHG reduction targets os well other policy
priorities requires unlocking the vast energy efficiency potential in existing build-
ings, including residential properties.

A growing number of local governments are employing minimum requirements
as a means of spurring market ransformotion in the existing multifamily building
stock. These policies are typically riggered by a transaction such as the point of
sale, lease, or remodel of the building or housing unit, but can also be required
on a fixed schedule set by regulation. The policies take two general forms or o
hybrid of each:

W Mandatory improvements require that energy and water saving upgrades
be completed. The specific improvements may be prescribed by regulo-
fion or may be flexible as long s an overall energy efficiency level (or
improvement) is reached.

Mandatory improvement ordinances can be effective because they cir-
cumvent market barriers such os the split incentive that often stand in the
way of landlords and tenants making voluntary investments in basic,
costeffective energy and water-saving measures. These ordinances es-
sentiolly set o minimum standard for building energy efficiency. Mando-
lory improvements “level the playing field” for existing building owners.
More extensive and expensive levels of energy efficiency can be cap-
tured through the provision of incentives, financing, outreach and educa-
fion, and other policy fools discussed in more detail loter in this report.

B Mandotory disclosure of building energy data includes the public disclo-
sure of historic energy use or calculated energy rafings for a building or
housing unit. The specific details of disclosure and the extent of data
collection and analysis needed to gather the disclosed data vary greatly
in existing regulafions.

Mandotory disclosure ordinances are a morket transtormation strategy
becouse they help make the energy efficiency of a given building or unit
transparent and an explicit component of its value. Property owners then
have the potential to market and leverage the energy efficiency of their
buildings to become more competitive in the rental and building sale
market. likewise, energy dalo disclosure also helps prospective tenants
ond buyers to compare the relative energy efficiency of their housing/
building options. Because disclosure has the pofential fo drive demand,
for more efficient buildings, rewarding those who invest in efficiency
upgrades, it is olso used as a voluntary strategy in many regions, par-
ficularly within the United States. Disclosure is @ morket transformation
sirategy that can be supported by policies that raise the profile of build-
ing energy dota.
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* Burlington Electric Depatment, “Burlington Electric Dapmmm Public Pewer sinca 1905 [Onlina].
, Avoilable: hitps:/ /www. burlinglenelectric. mmftc hp@pid=37&name=ea_codes.

7 City of Bnri:aiey “RECO Infmmamn- City of Ber a{q.r CA LlDfﬂina]
Available: hitp:/ /www.ci berkeley.co.us/ContenDisplay.aspxid= 1 6030.
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# Boulder County, "Climote Smart loon Frogrom.” [Cnline]. Availoble: hitp://climatesmorfloanpragram.org/index. himl.
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residential unifs per year, the overwhelming majority of which are singletamily homes. Muliifam-

ily buildings are often owned by tiusts and therefore are sold or transterred far less frequently than
smgle-fﬂmlly homes: The point of sale frigger therefore has limited reach in Berkefs'fﬁ existing
multifamily: building sector. In addition, friggers at the point of lease are harder to verily and
‘enforce because those ransactions ore ypically conducted without o third pary like o realty:
‘agent er morigage broker. ' ' :

W Consider performancebased rafﬁer than prescriptive requirements. The Berkeley and. Burlington man-
datory impiovement ordinances curently reauire a prescrptive list of energy and water- saving mecr
sures, while Boulders SmartRegs offers a pedoimancebased compliance mechanism. Ewhe!ey s
considering amending’ s RECO fo require a performance assessment of the bu.n[ding or unif thal
reveals customized energysaving opportunifies. Especially in the context of the diverse mulfifarily:
building stock, o customized, auditbased approach should be considered.

W Esiablish an effective system for tracking compliance ond ouicomes. Ta streamline and encour-
«age compliance and aid in fracking the effectiveness of the policy @ clear system of tracking
land enforcement] of mandaiary improvements should be esfablished.

Mandatory Disclosure of Building Energy Data

Policy summary and program examples

A variety of local governmentis, stafes, and countries have adopted ordinances requiring building owners
lo disclose building energy dota. Ordinances thot mandate the public disclosure of energy data are
designed to offect the rental and building sale market by making energy efficiency and energy costs an
explicit, visible component of @ unit or building's value. By making information on energy consumption
and ifs associated costs availoble for prospective tenants and buyers, these factors then have the poten-
tial 1o transform markets by influencing decision-making.

Exisiing ordinances differ in the type of building energy data that they require for disclosure: and whether
the frigger for the disclosure is at a fransaction peint (sale or lease] or on o fixed schedule. As the
examples cited in this report illusirate, the use of energy data disclosure sirategies can also be employed
as a voluntary market ransformation sirategy. In addifion, at least ane municipality has linked disclosure
and improvement by requiring improvements in buildings with poor energy performance as revealed
through mandatony disclosure.

There is a range of energy information and assessments that may be required as port of exisfing mandatory disclasure
‘ordinances. Individual regulations will dictate the specific delails of the building energy datarthat is required and how
itis collected and assessed. In general, one of fwo types of energy rating systems [or a combination of the two) is used
fo generote information on the enemy performance of a building lor uni:

B Operational rafings are one type of assessment that can be vsed lo estimate the energy use of a
building. "Operalional” ratings use actual energy consumption over a given peried fo calculale
its rafing. In its simplest form, historic utility bills alone may be mandated for disclosure: In more
sophisticated models, operational ratings will be normalized to remove some occupancy and weather
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impacts and lo provide a benchmark that can be used as the basis of comparison. Operational
rafings are the cheapest and simplest to collect and calculate, but also the most influenced by indr
vidual eccupant behavior. Because individual behavier varies this information moy of may not be
predictive of fulure energy use or costs,

B Assef ratings model the energy efficiency of o building by Inputiing the building’s physical character-
istics, typically based on findings during an energy oudit, under stondardized weather and occur
pancy conditions. Rafings that combine operational and asset assessments ore the most expensive fo
generate, but also provide the most robust resulfs.

The cutput of @ building energy rating system can be communicated or disployed in a variely of ways, as the
following examples will demonstrate; Operational rofings are often used 1o benchmork the assessed property
against other similar properies. Current regulation in the U.S. which mandates disclosure of building energy
data requires uility records or operational rotings.

Voluntary programs in the U.S. and mandatory regulations in other countries require “energy labels* to
brand and broadcast the results of building energy ratings, patticularly those based on asset ratings.
These energy labels are similar to miles per gallon stickers on new cars and can provide standardized
information such as a dwelling unit's expected energy use, @ measure of how that energy use compares
to other similar homes, an indication of the GHG emissions associated with the energy use, and the
potential to reduce eriergy consumption and GHG emissions.

Policy makers should be aware of the range of energy rating focls in the context of analyzing or developing
mandatory o voluntary} energy data disclosure ordinances. Each of the assessment opfions hos relative
advaniages and costs. The program examples below are included to fllustrate some existing energy data
disclosure ordinances that are applicable to the multifamily building secior.

The Sfate of Maine adopted an Act Regarding Energy Efficiency Standards for Residentiol Rental Proper-
ties in 2006 requiring that historical energy consumption dota be disclosed at a multifamily residential
unit’s point of lease.™ The law also requires landlords fo provide potential renters with an Energy Effi
ciency Disclosure Form that lists aspects of the property that affect energy consumption, such as level of
insulation and types of appliances. The form indicates minimum efficiency standards for each aspect of
the building. The law: requires that the form be posted in a prominent place in the apartment when the unit
is being shown as well as presented fo the tenant pricr to signing the lease or paying an initial deposit
for the: rent.

The purpose of Maine's law is to provide potential renters with an understanding of how: much energy a
property uses prior fo deciding whether or not 1o rent the property. The law is intended to result in
improved energy efficiency over time as landlords and tenants become more knowledgeable about
sources of wasted energy and energy upgrade cpporunities.

Rether than developing their own equivalent of an Energy Efficiency Disclosure Form, the City of Seattle
relied on the U.S. EPA's ENERGY STAR Portfolio Manager Tool when creating their regulation. Passed in
2010, Seattle's Energy Disclosure and Benchmarking Ordinance was designed to help Seattle meet its

#* State of Maine, “Enengy Efficiency Disclosure Form for Rentol Units in Maine: Foct Sheet.” [Online].
Available: hiip://www moine gov/mpuc, online/ forms/ FactSheelPDF pdf
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goal of achieving a 20% improvement in the energy performance of existing buildings by 2020.% The
ordinance established energy performance measurement standards and reporting requirements for non-
residential buildings of at least 10,000 square feet and multifamily buildings with five or more dwelling
units, Building ewners are required to benchmark the energy performance of their buildings using the
L.S. EPAs ENERGY STAR Porffolio Manager, a free online energy management tool that fracks the
energy and water consumption of a building or building pertfolio.

Benchmarking information is an
example of an operational rat
ing [see box at right). The
benchmarking infermation must

Energy ratings for a building (er unit] can be “operational” ratings,
“asset” ratings, or o blend of the two:

B Opertional ratings are based on actual energy consump-

be disclosed to any prospective
tenant, buyer, or lender involved
in providing financing for the
building. The benchmarking in-
formotion must alse be reported
to the: city government; mulli-
family properties are required
lo provide the City with a
benchmarking repor! every
three years beginning April
2012. The benchmarking re-
ports will help inform city gov-
ernment efforts to target incen-
fives and other programs fo
where the energy saving po-
fential is greatest.

The municipal utility in Seattle,
Seatfle City Light, is losked with
working with building owners
and managers io provide them
with the energy data they need
fo comply with the ordinance.
In addition, ecch tenant lo-
cated in an affected building
must provide any data that
cannot otherwise be acquired
by the building owner and that
is needed 1o comply with the
ordinance. Failure fo provide
the requested infomation fo the

fion over a specific time period and are iypically normalized
io minimize weather and occupant impacts. An operational
rafing reflects a combination of the: physical systems of o

building and how they are cperated. Typically used in the:

noresidential sector, operational ratings may have limited
applicability to future occupants if operational behaviers such
as thermostat settings, lighting and shower use, and plug
loads {computers, televisions, etc.| vary diamatically. How:

ever, there may be a case for operational ratings in the multt

family secior because the occupants are more fuid and enr
ergy use is averaged over fhe number of units, making it less
specific to the behavior of a single occupant.

Asset rafings are based on an energy audit of the fixed char-

acterisfics (or assefs| of o home including its windows, walls,

rocf, heating equipment, ducts, and heating and cooling squip
ment, The applicable climate, based on the building loce-
fion, is alse inputied info the modeling software. A stondard

set of operaling parameters [such as the thermostat setfings

and plug loads) are used to defermine fhe energy efficiency
of the building features, rather than the specific habits of the
currenteccupants, An asset raling standardizes many assump-
ftions fo' remove behavioral faciors and moke it easier to conr
pare one hame fo ancthier. However, the cost of the audit
and modeling moy be high ond the modeled energy use

‘may not actually reflect actual energy use.

Blended operational /asset ratings use operational dato
to normalize or corect the asset rafing provided by o com-
puter simulation model and moy be the most valuable, but
also the most expensive.

W City of Seotle, "City Green Building — Energy Benchmarking & Disclosure; Overview.” [Onling].
Avallable: hitg: / Swww seattle. gov/ dpd/ GreenBuilding/ OurProgrom/EnergyBenchmarking Disclosure /Overview,/
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building owner within 30 doys can result in penalties. Also, if the building owner does not comply with
the ordinonce the City may issue a citotion and associated fee of $150 ($500 for repeat viclations) to
the building owner. Approximately @,000 buildings will be subject fo the energy information disclosure
requirements.

Alang with Seattle, both Washington DC and New York City have enacted ordinances that mandate the
measurement and disclosure of energy use for applicable multifamily buildings based on cperational
ratings. While several regions of the U.S. require disclosure of operational ratings, it is primarily areas
outside of the U.5. that utilize asset rafings generated from energy audits. Other countries have man-
daofed the use of asset rafings to generate infermation, including energy labels, which must be disclosed
on multifamily properties and other residential properties..

Within the U.S. the disclosure of building infermation based on asset ratings has primarily been through
voluntary home energy label programs developed by nonprfit organizations and the Federal governmen,
including the Energy Smart Home Scale (E-Scale], ENERGY STAR progratns like ENERGY STAR for Homes,
and the new Home Energy Score HES). Of these programs, the HES is parficulorly interesting becouse it is
designed specifically for existing homes. Although currently being piloted an single family homes, the HES will
be expanding to the mulifamily homes as well. In addition, the Siate of Calitornia is aclively working to
implement a disclosure program based on an asset rating that will impact the muliitamily building sector

The California Energy Commission is currently working fo fully odopt the Califomia Home Energy Rating
System |CA HERS| Program for residential buildings as mandated by the Public Resources Code Section [PRC)
25942 %' This current Phase Il is working to extend the CA HERS program fo cover whole-house home energy
afings of existing [and newly constructed) homes including labeling procedures “that will meet the needs of
home buyers, homeowners, renfers, the real esiate indusiry, and morgage lenders with an interest in home
energy rafings’ (PRC 25942). In addition fo creating home energy labels, CA HERS Phase |l is working fo
explicitly include rater fraining and evaluation of multifamily buildings.

Quiside the US., countries within Europe and the government of Austalia have laws mandafing the
disclosure of bmldlng energy use based on asset ratings generated by energy audits and displayed on
standardized energy labels. The energy labels that are generated by this process are typically required
at the time of construction, sale, or lease.

In the United Kingdom all residential buildings, including multifamily, are required to have an energy
audit to model the energy consumption for that unit or building. The energy assessor uses standardized
assessment procedures for new and existing homes and has standard assumpfions to proportion the
efficiency of centralized heating systems across units in multifamily buildings. The energy assessor pro-
vides the output of the energy assessment and modeled energy consumption [on a per square meter
basis| in a standordized report and on a set energy label called an Energy Performance Certificate
|EPC).%? The cosi and responsibility of obtaining an EPC falls on the current owner af the time a building
is constructed, sold, or rented. An EPC is valid for 10 years.

¥ Califomia Energy Commission, "Home Energy Raling System Program [HERS],” [Online].
Avallable: hitp: /' www.enetgy.ca.gov,/HERS/ .

1 Direcigov, UK, "Energy Pesformance Cerificates: Direcigov — Home and community” [Online]. Available: hitp://
www.direct. gov.uk/en/HomeAndCommunity /BuyingAndSellingYourHome,/ Energyperformancecertificates/index. htm.
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The unit er building’s energy efficiency is illusirated on an A through G scale on the EPC, with an A being very
efficient, The EPC alsa includes the potential energy use for the building or unit if energy saving meosures were
1o be underfaken.

A similar asset rating system is in use in the northwestern part of the U.S., although the disclosure of its
findings is currently voluntary rather than mandated by existing regulation. The Energy Performance
Score [EPS) was developed by Earth Advantage Institute with funding from the Energy Trust of Oregon
and used in the Siates of Washingion and Oregon for new and existing homes.* EPS methadology was
lested with a pilot program on 300 existing homes in 2008 and launched in 2010 as o veluntary
program in Cregon and Washington for new and existing homes. In October 2010 the DOE provided
funding to also pilot EPS programs in parfs- of Massachuselts, Virginia, and Alabama. In addifion, the
Energy Trust of Oregon has implemented a 2011 EPS Pilob which involves a visual irhome assessment
and a comparisori of various modeling tools.

An EPS requires @ home energy audit, conducted by a Building Performance Institute (BPI) auditor with
online EPS certification. The auditor collects information on the ways energy lelectricity, natural gas,
propane, and heating oil) is used in the hame while accounting for the home's sizs, location, and assets.
Standardized assumptions on eccupaney, occupant behavior, and regional weather are used fo deter-
mine normal energy use for the home. The resulting EPS label includes estimated energy consumption
from all sources [converied and reported as kWh/yr|, potential consumption after upgrades and corm-
parisons fo the state average and target all on a relative seale. In addition, the EPS includes present and
pofential carbon emissions (tons/yr| along with comparisans; also placed on a graphic scale. Along
with the audit and scorecard, EPS includes a recommendation report on potenfial energy upgrades
based on cost effectiveness.

As seen obove, there are a variety of ordinances that mandate either the disclosure of building energy
information or energy efficiency improvements. Increasingly, there are opporiunities for these separate
ordinances to work handinhand. Specifically the disclosure of building energy information can inform
and determine what type of improvement, if any, will be most effective.

One example of this "hybrid" type of mandatery ordinance is the Austin, TX, Energy Consenvation Audit
and Disclosure (ECAD) Oidinance.* The ECAD was approved by City Council in 2008 and amend:
ments adopted in 2011 specifically impacted the requirements in multifamily properties [apartment or
condominium buildings with five or more units}. An owner of a multifamily property thot receives electric-
ity from the municipal ufility, Austin Energy, must hire a certified ECAD auditor to conduct an energy audit
of the building in the calendar year the building tums 10 years old {or by June 201 | if older).

The ECAD auditor checks about 10% of each type of floor plan in each building and pressure tests the
duct system, identifies windows with at least an hour of direct sunlight each day, and inspects attic
insulation. The resulting energy audit report must be posted ot the multitamily property, provided fo
current and prospeciive fenants, and submitied to Ausfin Energy for entry info their database.

7 Energy Pertormance Score, "EPS Audit.” [Online]. Available: hitp:/ /S www energy-performonce:score.com/
“ Agstin Energy, "About the Enengy Conservation Audit and Disclosure (ECAD| Ordinance.” [Online]. Available: hitp://
www, oustinenargy. com,//aboul®% 20us/ environmenlal %2 Qinitiatives, ordinance/ index. him, [Accessed: 04-0ct-201 1].

An Overview of Challenges, Opporiunties, and Policy Tools .



Austin Energy will notify any mulfifamily. property cwner whase energy oudit reveals that their property uses
more than 150% of the average energy use per square foot of the mullifamily properties in the Austin Energy
service area. At the fime of the notice, these owners must disclose fo current and potential tenonis that their
eleciric bills will be higher than if they lived ina more energy efficient comparable propey. In oddition, within
18 months of receiving the nofice, the propery owner must make energy upgrades that reduce the energy use
of the building by 20%. Preliminary esfimates suggest that about 50 of the almost 1,000 apariment complexes
in Ausfin will have energy use above 150% of the average.

Mandatory disclosure erdinonce considerations for policy makers
Below is @ selection of issues that should be considered in the course of faking any action in this pelicy area:

Mandatory disclosure ordinances can negate some of the effect of the split incenfive barier by
making energy efficiency improvements a transparent, explicit part of o building or unif's value, This
added value has the potential o be fianslated into an economic benefit for the property owner.

Consider the direct relationship belween cost and accuracy of generating an energy rating. Cpera-
lional rafings are cheaper and easier to generate, but can be problematic when tenants are individu-
ally metered both because of the influence of individual behavier and privacy issues restricting access
to fenants ulifity data. Asset ratings fypically require an energy audit which can be expensive, particu-
larly in @ large, complex multifamily building. Because an asset rating is based on energy modeling
rather than aclual consumption, its accuracy may also be imperfect. Cost, accuracy, and application
considerations are critical in selecling an energy rating system to support mandatory disclosure.

Involve the local utility .Frc:m the beginning. The utility will be a critical pariner in enabling building
owners 1o eosily occess energy consumption data in o form that meets ordinance requirements.
Many local gevemments that enact disclosure requirements based on operational rafings have
municipally-owned utilities and therefare may hove more control over and access fo ufility data
compared to local governments where municipal utilities do not exist.

Develop a standard, easy to follow energy reporting procedure for building owners and fenants.
The process for reporting data and knowing which dala to report must be easy to follow for
building owners and, when necessary, tenants. Consider aligning reporting requiremients with
the outputs of existing tools, such as ENERGY STAR Portfolio Manager, which enable automatic
‘data uploads from the ufility.

Consider the Irigger for initial and ongoing compliance. Define an appropriate trigger for initial
energy disclosure as well as for renewing compliance after a defined peried of fime.

Involve Realtors and other stakeholders from the beginning. Realiors will have specific concerns
that the local govemment must understand and may have insights into the mandatory reporting of
building energy data. Their understanding and premetion of building energy data within the real
estate community will be essential to achieving the desired market ransformation goals.

Support markef ransformation. Promote the value ond desirabilify of a highly rated building. Facilitate
the communicalion of energy ratings by listing them with publichmaintained property infor mation and
by making sure they ore readily accessible. In order to have the greatest impact on the market, @
disclosure policy should be mandatory, widespread, and strictly enforced.



Cash Rebates to help property
owners go beyond the minimum

Rebates are used by all levels of govemment and ufilities to lower the cost of
minimum requirements and 1o stimulate demand for upgrades that go beyond the
minimum that is required. This policy mechanism is designed fo help address the
initial cost barrier discussed obove. Lowering the initial cost of a given upgrade,
in combinafion with affractive financing, streamlined technical assistance and
other services and policies discussed in this report, can help a project achieve
financial feasibility.

Broadly, there are a couple types of rebate programs designed fo stimulate
demand for energy upgrades in existing multifamily buildings:

W Prescriptive rebates are commonly offered by utilifies throughout the LS. and am
designed lo provide an incentive for specific energysaving devices.

W Pedormance-based rebates require that certain levels of energy efficiency
improvement be met in order fo qualify for the incentive,

Prescriptive Rebates

Policy summary and program examples )

Rebates for the installation of specific energy efficiency devices in existing buildings, known as prescrip-
tive rebates, are commonly offered by utilities and also by some gevernmental organizations throughout
the United States. These programs are relalively easy to administer, are typically available on a first
come, firstserve policy, and can complement ofher energy efficiency programs.

For uilities, offering rebates for spamﬁc energysaving devices to lower peak energy demand and long term
energy use is o more costeffective and environmentally beneficial option than adding additional energy-
production capacily. Uity energy efficiency rebate and incentive programs are typically financed through
ullity ratepayer fees. For local, state, and federal governments, prescripfive rebates can be an effective tool for
helping residents and businesses lower energy consumplion and associated cosfs.

The Colifornia Statewide Mullifamily Energy Efficiency Rebate Program (MFEERF) is one of the few
programs in the nation that tailors @ pertion of its rebate offerings to the existing multifamily sector.?

MFEERP is administered by the state’s four investorowned utilifies (|CUs]. Guidelines and incentive levels are
established by the Califomia Public Utilities Commission, which regulates the iOUs: MFEERP offers prescribed
rebates on a range of lighting, appliance, and building envelope energy efficiency improvements to exisiing
mulfifamily buildings with wo or more dwelling units in the IOU service areas.

MFEERP rebates are available for inunit measures as well as for common areas. Example in-unit mea-
sures for which there is @ rebate include lighting, ceiling fans, dishwoshers, and more. Exa _rnple commaon

B 'CA Sotewide Multitamily Rebate Program [MFEERF).” [Oriline].
Availoble: hitp: / Swww.eebestpractices.com/ pdl/SummanyProfileRepart_R52_PDF
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area rebates include those for central water heaters, LED exit signs, occupancy sensors, and clothes
washers. Tens of thausands of customers have faken advaniage of MFEERP rebates since the pogram's
inception in 200Z.

In conjunction with rolepayer-funded programs administered by PG&E, the City and County of San
Francisco is using $2.1 million in onetime ARRA funds fo launch the San Francisca Boiler Systems
Incentive Program.*® The program provides rebates designed to increase installation of more modem,
energy efficient boilers in multifamily properfies. Many multifamily properties in San Francisco siill use
old, inefficient boilers, some of which dote back to the 19205 and 1930s. These boilers can be @
headache for property owners because they are prone 1o breaking down and consume copious amounts
of energy. But the cost of replacing them is high, so many remain on line. Recognizing this problem, the
city dedicated a portion of ifs ARRA funds to providing generous cash rebates specifically for beilers.
Rebates cover approximately 30-40% of project cost. The program is expecled to result in significant
energy sovings — approximately 400,000 therms — and reduce GHG emissions by over 2, 100 metric
tons annually. The bailer replacement program is run in conjunction with the Energy Watch program,
which is overseen by PGAE and provides rebates for lighting and HVAC systems,

Another example of an effective prescripfive rebale program is the Con Edison Mullifamily Energy
Efficiency Program in New: York.* The program targets small fo mid-sized multifamily. buildings. It in-
cludes a free walkthrough survey that identifies potential upgrades to building systems. Each upgrade
has an associated rebate. The owner can choose what vpgrades to act on and then move forward with
bringing in a privale contractor 1o do the work. Once the upgrades are installed, Con Edison pedorms
quality conirol by ensuring that equipment was installed correctly and is serving its intended purpose. The
program works fast. Importantly, it also interfaces with federal Weatherization Assistance Program [VWAP]
funding so that Con Edison and WAP funds can be used together to offset the cost of the improvements.

In addition to providing rebates for buildingwide measures, the Con Edison program provides free inunit
energy and watersaving devices, such as CFls, power strips, and faucet aerators. Tenants also have access
o rebates for additional measures; including ENERGY STAR air condifioners and energy efficient refrigerators.

Prescriptive rebate considerations for policy makers
Below is o selection of issues that should be considered in the course of taking any action in this policy area:

B Develop and/or promote rebates for both building owners and fenants. Although building own-
ers hold much of the decision-making authority re'!r;j_ted fo upgrading building systems and major
oppliances, tenants can play a rele by choosing energy efficient electronic equipment and minor
appliances such as microwaves. The Con Edison Multifamily Energy Efficiency Program is one of
several programs that provide services designed for both tenanis and building owners,

W FPrescripfive rebates are most effective when part of an integrated sirategy or package. Given
that @ range of barriers need to be addressed in order to make it easier and economically

% City ot San Froncisco, "sfenvironment.org: our city's programs: Energy: Energy Efficiency: Boiler Systems Incentive Program.*
[Online]. Availoble: hitp:/ /www.stenvironment.omg,/oul_progroms/interests. himi2ssi=184i=14&ii=267 .

" Can Edison, MY, "Con Edison: Energy Efficiency — Muli-Family Residences Can Sove by Upgrading to HighEfficiency
Equipment.” [Online]. Available: hip:/ /www.coned.com//energyetticiency//residential_mullifomily asp
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feasible: ‘Fcﬂr muhiﬁ:;mihr building owners fo invest in energy efficiency, successiul programs will
include not only rebates, but also other services such as streamlined fechnical assistance, low-
cost financing, and morketing and recognition,
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3# Mulifamily Subcomminies of the Californic Home Energy Retrfit Coordinaling Commitiee. *Improving Califomia’s mulifamily bulldings.
Opportunities and recommendations lor green refoft & rehab progroms.” 8 Apt 2011, p.36.

% Sacramento Municipal Utility District, “Making multkfamily buildings enewgy efficient | Home Perormance Progrom | SMUD."
[Online]. Avoiloble: hitp:/ /hpp.smud. org/ mulli-fomily-progrom.
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4 Energy Upgrade Califomia, “Energy Upgrode Califomia | Reduce Energy Use. Sove Maney. Create Jobs." [Online].
Available: hiips:/ /eneigyupgradeca.org/overview.
41 CINT Energy, "Energy Savers CNT Energy.” [Online). Avoilable: htp:/ /www.cnienergy.org/buildings//energysavers/
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Financing to minimize upfront costs

and amortize costs over time

Loan progroms provided by the government, utlities, or other privatesector lenders
provide financing that can help muliifamily propery owners overcome the inifial cost
barrier by spreading oul, or amortizing, the cost of an upgrade over time.

Many multifamily property owners are experienced at employing o range of
financing mechanisms and sources to conduct necessary building rehabilitation
and refrofits. Financing designed to enable energy upgrades in multifamily build-
ings must complement traditional finoncing sources property owners use fo con-
duct other common retrofits, such as seismic improvements, rocf replacement,
installation of new building systems, and more.* It is important for policy makers
and program odministrators to recognize these events as entry points for making
energy upgrades part of the retrofit scope.

As well as traditional sources of financing such as bank loans, other forms of
special financing exist that are specifically designed to enable energy upgrades:

W Onbill financing has the potential to help address the split incentive
barrier by enabling building owners and fenants fo invest in building:
wide and inunit energy upgrades without any upfront cost. On-bill fi-
nancing is paid back over time through a line Tlem on the utility bill.

B FProperiy assessed clean energy financing (PACE] also enables property owners
1o make energy upgrades with no upfiont cost. PACE financing is poid back
through @ line ilem on the building owner’s propery tax bill

41 Muliifamily Subcommitiee of the California Home Energy Retofit Coordinating Commites. “Impreving Califernia’s mulifamily bulldings:

Opportunities and mecommendations for green retfir & rehob progrome.” 8 Apr 2011. p.15.
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Another financing option we explored as part of our research is Energy Service
Companies, commonly known as ESCOs. An ESCO is o private business that
provides comprehensive energy services for a given building or set of buildings,

usually in the municipal or large commerciol context, and is paid for those ser-
vices by the dollar savings achieved through efficiency gains. ESCOs may as-
sume the risk that the upgrade project will save on estimated amount of energy,

but this is an important stipulation that must be clearly arficulated in the contract,

ESCOs have had limited application in the existing mullifamily building sector,

but examples do exist and the model would seem to hold potential. Although not

explored in detail in this report, the cities of Cakland, Berkeley, and Emenyville
will include this model in considerations moving ferward.

4 *Efficlency Konsas: Home." [Online]. Available: hitp:/ /www.efficiencykansos.com/.
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PACE can offer several benefits for property owners. Cne major benefit is the ability of participating
property owners fo achieve energy upgrades at lile upfront cost and fo amortize the repayment over a
longer peried (20 years| compared to many conventional financing programs. The long repayment
period is designed fo enable the poyments to closely match the energy savings associoted with the
financed improvement. Because the repayment is also fied fo the property as opposed fo the property
‘owner, current owners can invest in energy upgrades today knowing thal repayment would be frons-
ferred to @ new owner if he/she decides to sell the property in the future.

PACE was first propased by the City of Berkeley in 2007. Several other PACE programs subsequently emerged
throughout the U.S., but due to federal regulatory issues related io PACE liens being senicr to the morigage,

residential PACE program development is suspended as of fhis wriling. Despite suspension of development of
new residential PACE programs, there are sfill a handhul of acive residential PACE programs as well s some
local governments aclively developing or administering commercial PACE financing.

One such program is the ClimateSmart loan Program in Boulder County, CO This program is one of a
handful of PACE programs that was active before the Federal Housing Finance Agency (FHFA| effectively
placed o moraiorium on such programs in July 2010, ClimateSmart offered one round of commercial PACE
loans in fall 2010, but the residentiol CllmateSmart loan progrom was suspended.

ClimateSmart for the residential sector began accepiing applications in 2009. Phase 1 of the residential
program financed approximately $9.8 million in energy refrofits. Eligible improvements included air
sedling, insulation; lighting retrctits, reflective roofs, londscaping [e.g., plenting frees on south side of
house|, solar hot water systems, solar photovoliaic systems, and wood/pellet stoves, among ofhiers. The
program was designed to take applications before the county issued bonds to finance the improvements.
The first application petiod in April 2009 closed with 393 applications for over $7.5 million in financ-
ing. The county then issued a bond fo cover this amount.

According fo @ 2011 analysis of ClimateSmart by the U.S. Depariment of Energy*® residential
ClimateSmart pregram spending in Boulder County confributed to 85 shortterm jobs, more than $5
millien in eamings, and almest $14 millian in economic activity within the county. Reduced energy use
from the upgrades saved paticipanis approximately $125,000 during the first year, Phase 1 program
costs fotaled about $13 million, which means that shortterm in-county benefits alone exceeded the initial
investment in the program,

Businesses and multifamily properties were eligible for Boulder County's commercial ClimateSmart loans.
Of the approximately $1.5 million in loans originated in September/October 2010, approximately
$57,600 in loans were for energy upgrades in multifamily properties. Six multifamily properies partici
pated, five of which reploced windows and one of which upgraded a furnoce.

PACE financing considerations for palicy makers
Below is a selection of issues that should be considered in the course of taking any.action in this policy area:

# Boulder County, "Climate Smart; Loan Program.” [Online]. Available: hiip:// climatesmanloanprogram.arg/index himl,
4 Goldberg, Marshall and Cliburn, Jill K. & Coughlin, Jason. "Econamic impacts from the Boulder County, Colorade, ClimateSman
loan program: Using propery-assessed clean energy financing,” 2010
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W PACE financing con address multiple major barriers fo investment in energy efficiency in existing
multifamily buildings. It can reduce the "high initial cost” barrier by eliminating or greatly minimizing
upfront costs of making energy improvements. |t can also make ongoing loan repayments easier by
enabling the payments to closely maich the energy savings achieved through the upgrade.

W Pime the pump with rebates and aiher services. like other forms of financing, PACE financing
will be more attractive to multifamily. property owners if rebotes exist to lower the cost of the
energy upgrades and o lower the loan amount.

B Parner with confraclors to market the program. Centractors will leverage PACE and ofher incen-
fives to enlist clients.

B Caplure and repor! outcomes. Given that PACE is a relalively new strategy that is sfill being
lested, effectively tracking and reporting outcomes and case studies will not only assist with
infernal project management and planning but will also benefit other local govemments consid-
ering FACE as an opfion.

W PACE financing has been applied in existing multifamily buildings. Six multifamily. properties
parficipated in the first round of Boulder County's ClimateSmart loan program. Other PACE
programs have also served mullifomily property owners too.

B The future of PACE is uncertain, but is worth monitoring. There are cumently four active commer-
cial PACE programs. There are several more commereial PACE programs fhat are in the design
or planning stage.4®

Tax-based incentives fo encourage
energy eHIciency Investments

Tax incenfives, both income ond property-bosed, can be used to encourage
private invesiment in energy efficiency. Tax incentives are ullimately designed 1o
reduce total project costs by reducing the amount of taxes owed by the con-
sumer. Tax incentives can come in the form of o fox credit, which directly reduces
the amount of income taxes or property taxes due by the credit amount; or in the
form of o tox deduction, which reduces a consumer’s taxable income and, there-
fore, the faxes that are due. Ideally, reduced govemment tax revenue due fo the
provision of tax incentives is offset by odditional 1ox revenue gained from jeb
creation spurred by increased invesiment in energy upgrades.

In addition fo income tax credit and deduclions cppertunities, lecal governments
might also elect to reduce property taxes as a means of offering incentives to
building owners that do energy efficiency or renewable energy projects. At a
minimum, locol and siate governments should take care to make sure that such
projects will not subject the building owner io addilional property taxes.

“ Renewnble Funding, lowrence Barkeley National Laboratary, Clinton Climate Initiative. "Palicy brish: Property ossessed clean
energy finoncing: Update en commercial progroms.” Mar. 201 1.
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Current tax incenfives for energy efficiency improvements thal impact the
multifamily sector are available ot all levels of govemment:

B federal tax incentives for energy efficiency tend 1o be short in duration
and, like the Residential Energy Efficiency Tax Credil, may be modified
during their tenure. The Low Income Housing Tax Credit is an enduring
Federal fax incentive that can include energy efficiency and hos been
used extensively in the creation of affordable multifamily housing.

W State fax incentives include limits to income tax liability for projects
that advance energy efficiency in buildings including multifamily
housing developments.

B local fax incentives use property tax credits or abatement fo encour-
age development or redevelopment that is energy efficient.

Federal fax incentives

Policy summary and program examples

Federal fox incentives, available nafionwide, can help remove bariers io energy upgrades. Targeted a
property owners or developers, there are current Federal tax deductions and fax credits ‘available 1o the:
mulfitamily building sector.. In addifion, there are also Federal fax incentives to support the installation of
renewable energy systems, including geothermal heat pumps, small wind turbines, solor energy systems, and
fuel cells, which may apply to selected fhultrfamﬂy units or buildings. However, the applicability of the muliifam-
ily sector is difficult 1o determine and is worked ino legislation designed 1o apply 1o either a commercial
building owner or a homeowner, Therefore, assistance at the local level may be needed 1o help identify and.
fully utilize the available Federal incentives.

The Energy Efficient Commercial Buildings Deduction was initially established as part of the Energy
Policy Act of 2005, has been extended several times, and currently expires of the end of 20134
Owners of new or exisfing: commercial buildings are eligible for tax deductions from $0.30:$1.80. per
square foot for instolling energy efficiency measures such s improvements in interior lighting, building
envelope, HVAC, or hot water systems thaf meet specific energy reduction largets. Ahhcnugh not immedi
ately obvicus, multifamily high rise buildings (with four or more habitable stories) are a fype of commer-
cial bulldmg eligible for the tax deductions allowed by his regulation.

Specific fax incenfives also exist to encourage development of energy efficient, afferdable rental housing
for low-income: households. The low Income Housing Tax Credit (IHTC| program provides the private
market with an incentive to invest in offordable rental housing, Federal housing tax credits are awarded
to nonprofit affordable housing developers of qualified projects.** Nor-profit developers then sell these
credifs fo investors to raise capital for their projects, which reduces the debt that the developer would
otherwise have fo borrow. Because the debt is lower o tox credit property can in turn offer lower, more
afferdable rents, .

4 *Commercial Building Tax Deduction Coalition.” [Dnlln&] Availoble: hitp:/ /www.elficientbuildings.org/
“8 .S, Department of Housing and Liban Development, “lowIncome Housing Tax Credits | HUD USER. * [Online]
Awvailable: hitp://huduserorg/ portal /datasets Mibic, himl
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Investors receive a dollarfor-dollar credit against their Federal tax liability each year over a peried
of 10 years: The amount of the annual credit is based on the amount invested in the affordable
housing. This federal tax credit pragram is administered ond allocated at the statelevel. As of the
Housing and Economic Recovery Act of 2008, Federal code requires that the energy efficiency of
a project must be one of the considerations in o state's priority and allocation of. UHTC. In New
Jersey and other states, for example, affordable housing developers competing for the IHTC must
build to the ENERGY STAR for Homes qualification and can earn peinis by including various clean
energy measures in the devebpmenl_

State tax incentives

Policy summary and program examples
In additien o Federal income lox incenfives, and fhe siale prograrms fo administer UHTC funds, some stales have
created programs that limit fax liabiliy for projects that advance enexgy efficiency in bui Hlngs mch.pdmg rnUlTlft:mlf}‘

housing developments.

The State of Oregon sperates the longest running, and perhaps most innovative, tax incentive program
in the U.S. designed fo increase investment in clean energy. The Oregon Business Energy Tax Credit
(BETC| was adopled in 1979 and is operated by the Oregon Department of Energy4® Qualifying
business owners, including rental property owners, con deduct 35% of eligible energy efficiency and
renewable energy project costs from their state income tox liability, up to @ maximum of $10 million. The
tax credit is based on the incremental difference in cost between the existing equipment and fhe new,
mare efficient equipment. New equipment must be of least 10% more efficient than existing equipment;
lighting retrofits must be ot least 25% more efficient. ™ '

The BETC includes an innovative Feulure that enables the owner of an ‘energy project ta transfer the tox
credit to ancther entity in: e;ﬂchcm_ge fora lumprsum: payment. h|’rhc:ugh the lumprsum payment, which is
set by the Oregon Deparfment of Energy, is lowsr than the tax credit value, it can still be affractive for
businesses or property owners who would rather have the payment in advance of the tax refund.

In addition, several states, including New Mexico and Oregen, have created legislation that grants corperate
of pafsonul income fox credits for buildings that are built or renovated lo strict energy siandards. Funds for the
State of Maryland's program are currently exhausted, but did include muliifamily bmldmga with af least 12
units @5 one lype of eligible project.

local tax incentives

Po|icy summary. and pregram e;.-:ump!es

At the local level; communifies may cheose to offer property tax incentives fo encourage development,
redevelopment or relrofits that are energy efficient.

** Oregon Deponment of Energy, "ODOE: Information for Businesses Business Energy Tox Credits.” [Online],
Available: hip://www.onegan.govy/ENERGY /CONS/BUS,/BETC shiml.

0 Asio Pacific Partnership on Clean Development and Climote, Renewable Energy & Energy Efficiency Partnership, Allionce to Save
Ene?gy, American Councll on Renewable Energ:.r 'Cornpendqurn ol bast practices; Shr::rlng local and stote successes in anangy
efficiency and renewable energy from the United States.” Apr. 2010, p.64.
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Howard Counly, Maryland, for example, offers several types of property fox credits to encourage
energy efficiency and green building practices.5! The County's offerings include both a High Perfor-
mance Building Tax Credit and o Green Building Tox Credit for buildings thot receive the U.S. Green
Building Councils Leadership in Energy and Environmental Design [LEED)] Silver certification or above. In
addition, the Energy Device Conservation Credif is available to homeowners that install new healing,
hot water or eleciric generation systems using @ renewable energy source like solar or gecthermal.

The City of Cincinneti; Ohic currently ofters property tox abatement for new: LEED eonsiruction of 1-3 unit
residential buildings, including condominiums, for 100% for 15 years up to $546,400).*7 In addition,
renovated [EED residentiol buildings can qualify for a 10+ear tox abatement on the improvements..

Federal, state, and local fax incentive considerations for pollcy makers
Consider the items below: in the course of taking any aclion in this policy area:

B Assisiance is needed fo identify improvements eligible for fax incentives. Determining whether
mulfifamily bulldings are eligible for existing Federal, state, and local fax incentives is often not
trivial, particularly as incentives are altered over time. local outreach and assistance to multifarm-
ity bm!dlrtg owners and residents should include regulorly updated ideniification of applicable
. mcenhves

W Consider opportunifies o tailor incentives o the multifamily secior. There are few tax incentives ihat are
failored 1o the multifamily sector. As national efforts to capture energy savings in mulifamily buldings
evolve, finding oppartunities fo provide stategic fax incenfives to mulfifamily building cwners may
hold potential.

Strategies for affordable housing
and with potential relevance to rent

controlled housing

Each of the policy tools outlined in this report is relevant to the affordable multifamily
housing sector. The purpose cf this section is to highlight specific tools currently in use
only in the existing multifamily aftordable housing [i.e., govemmentowned or subsi
dized) sector. The tools identified below are tailored 1o this sector's unique complexi-
fies, but are also relevant, in concept, fo the rent controlled market.

Note that altheugh there are many imporiant efforts underway lo better align and
siieamline energy services, incentives, and workféree training in the multifamily

1 Howard County, Maryland, "Howard County — Real Property Tax Information.” [Onling],
Available: hitp:/ /countyothawardmd.us/Departments.aspx@lDe 1 46 5#anch? 1 808.

% City of Cincinnati, “City of Cincinnati — LEEC-CRA Green Commarciol Tax Abatement.” [Online].
Available: hitp:/ /www.cincinnatioh.gov/cdop/ pages/- 1 6940/
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affordable housing sector, the scope of this report does not include o compre-
hensive review of existing efforts.

One policy mechanism used by the Tax Credit Allocation Commitiee™ [TCAC) in
Calitornia to remove barriers to energy efficiency in the affordable housing sector is
the California Utility Allowonce Calculator (CUAC) 5 The CUAC is designed fo
make utility allowances affecting tenonts” rents more accurately reflect the e energy
costs in o given building. 35 We highlight the CUAC for ifs potentiol fo help develop-
ers of affordable muliifomily housing recoup investments in energy efficiency in their
buildings while improving occupant comfort ot the some fime. VWe also highlight the
CUAC for its potential relevance in concept, not in current practice, to rent controlled
and norrrent controlled morket rate housing.

Currently, the CUAC is intended for use in new affordable housing constuction
or substantial rehabilitafion projects receiving low Income Housing Tax Credits
and that include energy efficiency improvements beyond those required by the
2008 California Building Energy Efficiency Standards’® and/or ansite solar
pholovoltaic systems.

Utility allowances are provided by public housing authorities to cover the cost of
qualified tenanis’ energy utilities in public housing and U.S. Department of Hous-
ing and Urban Development [HUD}-assisted housing. The public housing authori-
fies” utility allowance colculotion is an estimale based on exisling housing stock
and other variables. This estimate often does not reflect energy efficiency gains
|ond ossocioled lower energy costs] made in new or upgraded construction.
This can have the effect of creating a disincentive for offordable housing devel-
opers 1o invest in energy efficiency.

Public housing authorities and TCAC cap the housing burden of the tenants they
serve fo 30% of adjusied gross income [AGI). The housing burden includes reni
plus an estimate of utility costs. If, for example, a tenant’s AGI is $800 per
month, the housing burden (rent plus ufilities) would be capped at $240. [f the
ulility allowance is $40 per month, then rent fo the building owner is effectively
$200. If, bosed on property-specific knowledge of utility cost savings from en-
ergy upgrades calculoted by the CUAC, the utility allowance is decreased to
$25 per monih, then the rent fo the building owner increases 1o $215, The exira
$15/monih to the building owner helps to offset the cost of his/her investment in
the energy upgrades or other capital improvements that benefit the tenant,

A crifical component of the example above is the property-specific knowledge of
uility cost savings from an energy upgrade. This estimate is conducted through a

# The Collfomia Tax Credit Allocation Commitiee [TCAC) odministers the federal and state low [ncome Housing Tax Credit
Programs. Find mor information on TCAC here: hitpr/ S treosuter.co.gov/clonc/

“ Gao Solar California, “California Utility Allowonce Caleulator [CUAC] for the MNaw Solar Homes Pornership.” [Onling],
Available: hip:/ /wew gosolarcolifornio. arg/olfordable /cuac/index. ghp.

¥ The ulility allowance Is the amoun! afferdable housing lenonts are expecied to pay eoch month for uiilities, os o portion of the
HUD maximum allowable “housing burden” [tafal amaunt residents are expected 1o pay for combined rent and utifities).

* For afordoble housing projects done in 2009 the opplicable siofe Building Energy Efficiency Standards is the 2005 version,
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software model used by qualified professionals approved by the State of
California to caleulate projectspecific utility allowances. The accuracy of
the estimate is critical as it affects the utility ollowance provided 1o the in-
come-qualified tenant. The professional using CUAC musi verify that a given
project is actually more energy efficient than the defaull. Specific energy
upgrade measures must be closely verified by a third party through visual
inspection, review of manufacturer specifications for installed oppliances,
and other forms of diligence.

Property-specific knowledge of utility cost savings from an energy upgrade is
a criical component of the CUAC; that is olso the componenit of this focl that
is potentially conceptually relevant to rent controlled and non-rent conirolled
market rate existing multifamily buildings. I, for example, an owner of a rent
controlled, individuolly metered multifomily property conducts an energy
upgrade to his/her building that reduces tenants' ufility bills, and the impact
of the energy upgrade on the tenants’ utility bills can be reliably quaniified
and verified by a third party, then the potential also exists that the cosls and
benefits of the energy upgrade can be equitably shared between owner and
tenant. Such o mechanism would squarely address the split incentive barrier,
This concept will be considered in developing policy recommendations in
later phases of the BEES project.

A tool related 1o the CUAC, the Energy Efficiency-Based Ulility Allowance
(EEBUA), is also designed fo help affordable housing developers achieve a
payback for investment in energy efficiency. Unlike the CUAC, the EEBUA
does not provide o property-specific calculation of the utility cost savings
from energy upgrades. Instead the EEBUA is established by a given public
housing authority for any building within the housing authority’s jurisdiction
that achieves a certain minimum level of energy efficiency. The EEBUA level
represents the average energy savings of projects within the housing authority’s
jurisdiction that achieve a minimum verifiable level of efficiency.

Finally, in addition fo the tools identified above, also under consideration in
the cities of Berkeley, Oakland, and Emeryville are additional strategies to
create incentives for increased energy efficiency for poperty owners that
have tenants with Section 8 vouchers.

CUAC and EEBUA considerations for policy makers
Below is a selection of issues that should be considered in the course of
taking any action in this policy area:

B The CUAC and the EEBUA have the potential lo help create an
incentive for affordable housing property owners fo invest in energy
upgrades. These tools can enable property owners to recoup some

* For o detoiled discussion of ulility allowance options see: Enterprise Green Communities. “Utility allowance options tor invesimerits
in energy efficiency: Resource quide.” May 201 1.
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of their investment in energy upgrades. Such investments make housing
units healthier and more comfortable for tenants.

W The CUAC currently only applies fo new affordable housing construction
receiving lowdncome Housing Tax Credits. Applying the CUAC 1o existing
canshuction is a polential next step, but verifying energy improvements would
be more complicated in this context.

B TCAC employs a sophisticated process for conducting verification of
accurate energy madeling as well as verification of installation of energy
efficiency improvements that would result in energy and utility cost
savings. Any city or county public housing authorily or other entity
proposing 1o rely on the CUAC will need to have a mechanism for
ensuring the same level of quality control.

Tools for removing
the split incentive barrier

Split financiol incentives between multifamily building owners and tenants are
commonly cited as o barrier to making energy upgrodes, especially where units
are individually metered for energy use as is commonly the case in the East Bay.
Building owners are often reluctant to invest in energy improvements tha! reduce
energy costs for tenants but offer no direct financial return for the owner. In
buildings without individual meters where owners pay utility costs, tenants like-
wise receive no direct financial incentive to conserve energy. It may be possible
to accelerate the implemeniation of energy efficiency upgrades if tools can be
developed fo direcily remove the split incentive barrier,

Tools could be designed lo remove the split incentive barrier by increasing the capac
ity of property owners to make energy improvements and recoup their costs in o
manner that pays for the improvements made while ensuring appropriate sharing of
costs and benefits between owners and tenants and protections of both parties le.g.,
owners cannot impose addifional payments upon renfers ol a rote greater than
energy cost savings realized by renfers|. Assuming accurate and transparent projec:
fions can be derived for energy improvement project implementation costs, energy
savings and cost savings, it may be possible 1o enable repayment by either party 1o
the implementing party through a variety of mechanisms. It would be necessory fo
meet cost profection and other needs of both owners and tenants, and to enable
appropriate sharing of the net benefits created through energy efficiency.

Despite being o potentially significont strategy, few examples of model actions
in this aren have been identified in use in other jurisdictions.

Tools to remove the split incentive barrier could potentially fake several forms,
including:
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B Development of legally vetted model lease language that property own-
ers would be encouraged o incorporate info their lease agreements
designed lo enable energy improvements to be made under specified
condifions with o clear process for identifying costs and benefits to both
parties and a structure for enabling costs to be recouped in an appropri-
ale manner;

B Adoption of policy changes if needed to enable such lease language 1o
be incorporated; and,

B Development of technical lools for projecting cost savings associated
with certain energy improvemenis to existing multifamily buildings to help
all parties establish o ceiling on potential repayment obligations passed
on lo tenants [e.g., enhanced version of the CUAC).

Several organizations [e.g., Building Owners and Managers Association] have de-
veloped model green lease language for ownertenant relationships in the commer-
cial sector that may have application in the multifamily residential sector as well.

Streamlined technical assistance

Policy summary and program examples

Streamlined technical assistance can significantly advance efforts to engage
rru._l|lif-::|m'||':.‘|r properfy owners in conducting energy and green upgrades in their
building and in toking odvantage of programs and services designed fo help
them do so. Effective technical assistance includes the following components:

B Preliminary design assistance and scoping for individual energy upgrade
projects

M Independent evaluation of energy upgrade opportunities in a building or
portfolio of buildings, including input on pricritization, integration with
ossal management plans and clear communication of costs and ben-
elits, such os retum on investment

B Toilored identification of and connection fo rebates, financing, tax incen-
fives and other services that will lower the cost and otherwise make
energy upgrades economically feasible for a building owner

B Assistance identifying contractors and other energy services professionals as
nec&&sur':.r

M Assistance with ongoing meniforing of building peformance postenergy
oudit and upgrade

It is important that such assistance be coordinated and easy to access for prop-
erty owners, Feedback from property owners and managers gathered for this
report pointed to the need for o “onestop shop” or single point of contact that
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would reduce the fransaction costs and stress associated with developing a
praject scope and securing the necessary incentives.

The two program examples highlighted below exemplify the start o finish, streamlined
technical assisiance that can mifigate ransaction costs for muliifamily propery owners:

B Energy Upgrade Califomia is a program designed to provide incentives
and customized guidance to mulfifamily property owners fo help identify
deep energy savings at the lowest possible cost.

W Smart lights is a successtul San Francisco Bay Area-based program that
functions as an independent ane-stop-shop for lighting and refrigeration
upgrades in small businesses.* The streamlined, integrated nature of the
program provides lessons for muliifamily energy programs.

Energy Upgrade Californio is ulfimately envisioned 1o serve as a streamlined
energy efficiency upgrode resource for Califomia residents. At the current fime,
the resources ovailoble through Energy Upgrade California are limited to single-
family residents, except for selected markets.

For example, the Energy Upgrade California in Alomeda County program s
using funding from the U.S. DOE Better Buildings Program to provide mulfifamily
building owners a free consuliation with a green building expert to help establish
upgrade goals for a building or portfolio. This customized guidance helps build-
ing owners access additional resources and maximize the energy and other
green benefits, including water savings, of the upgrades while minimizing cost.
As part of Energy Upgrade Californio in Alameda County, existing multifamily
buildings are also eligible to receive rebates for the third-party green building
cerfification GreenPoint Roted. The cerfification provides recogrifion and mar-
keting benefits for green upgrades.

Efforts are also under way to develop an anline “Navigation Tool” that effectively
provides the streamlined technicol assistance offered by Energy Upgrode Califomia
in Alameda County. StopWiaste.Org, in parnership with Heschong Mahone Group,
Incorporated [HMG, is developing the logic model and promoting the tocl to poten-
tial users. Renewable Funding is responsible for programming the tool and infegrat
ing it with the siate’s Energy Upgrade California web portal.

Users of the Navigation Tool will input basic property data, including building
localions, vintoges, and ulllity billing data, in addition to anficipated building
rehabilitation projects [or goals) and available funding. For each building, users
will add detail on each building component and system, such as the type, age,
and efficiency of the boiler.

The Navigation Toal’s output will include upgrade opportunities and recommenda-
tions based on the extensiveness of the upgrade approach. A cusiomized list of

** Community Energy Services Corporation, “CESC - Community Energy Services Corporation — Smart lights,” [Onling].
Available: hitp:/ S wew ebenangy.ong/smartlights/ .
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available upgrade incentive programs, maiched to the identified upgrade opportuni-
ties, will also be created for the user. The tool will help the user in ranking the priority
of the potenfial projects and buildings within the portiolio. In customizing the poter
fial poal of programs 1o those that are applicable based on the building characteris
fics and the owner's rehabilitation pricrifies, the Navigational Tool reduces adminis-
trative costs and barriers for the building owner. The Novigaiional Teol also encour-
ages the maximum leveraging {and layering) of programs and rescurces. Rather than
forcing an "all or nothing” approach, the Navigational Toal is designed o inspire
action through customized recommendaiions.

The Navigation Tool will ulimately be housed on the Energy Upgrade California
website. A log-in will allow tor repeated visits fo update information and check
in on the priorifized list of porttolio properties and their corresponding incentive
program recommendations. A relaled project, the Tracking Tool, will integrate
with the Navigation Teol and allow managers of mulfifamily buildings to monitor
their buildings and upgrades over fime.

The technical assistance being provided through Energy Upgrade Calitomia has
many of the same components that make the Smart Lights Program an effeciive
service for small businesses and mullifamily property owners in the East Bay of
the San Francisco Bay Area, Administered by the Community Energy Services
Corporation [CESC|, Smart lights offers small businesses and common areas of
multifamily buildings free starttofinish technical assistance and instant rebates o
reduce the cost of upgrades such as comprehensive lighting refrofits and refrig-
eration tune-ups. The Smart lights service includes:

W An independent, single point of contact for the client

B A free noobligation energy efficiency assessment

B Clear, upfront communication of a project’s cost/benefit analysis
|

Instant rebates that typically range from 50%-70% of total project costs
and up to 0% in some instances

B low-cost equipment through negetiated volume pricing with qualified
installation contractors

B Free slarHofinish project management and quolity control

B Rebates paid directly o confracior fo help defray the client’s cutﬁf—pocket
and transaction costs

B Refenals fo other energyefficiency programs as needed

At the time of this writing, CESC is also pilofing an integrated oudit that identifies
improvement opportunities beyond lighting and refrigeration upgrades.

In Berkeley alone Smart Lights provided high quality energy-efficient lighting and
refrigeration improvements 1o 25% of the approximately 3,500 Berkeley
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businesses between 2002 and summer 201 1. As of August 2011, onnual sav-
ings on energy bills across all Berkeley businesses served by Smart Lights exceed
$1 million. The corresponding energy saved annually across all projects is ap-
proximately 6.4 million KWh.

The Smart Lights program is funded by California ratepayers through PG&E under
the auspices aof the California Public Utilities Commission.

Streamlined technical assistance considerations

for policy makers

Below is an issue that should be considered in the course of taking any action in
this policy area:

B Mulifamily propery owners desire streamlined, startofinish, onestop-
shop technical assistance thot is independent of a profit molive. The
current energy program landscape is confusing and daunting for mult-
fomily stakeholders. This causes missed opportunifies for eneray upgrades.
Programs like Smart Lights and Energy Upgrade California can provide
valuable lessons for how to design an effective technical assisiance pack-
age that improves access to other existing programs and services.

Workforce development

As discussed in this report, exisiing mulfifomily buildings are diverse in several
ways and include complexifies and barriers that do not exist in singlefamily
homes. The vintage and physical configuration of @ mulfifamily building affects
the types of building systems present as well as the fechnical protocols and
applicable codes and standards. As such, the multitomily sector requires pro-
grams and services designed specifically for multifamily buildings. It follows that
the energy professionals doing the wark must also participate in speciolized
fraining geared toward the multifamily context.

Inits 2011 report, the Califomia Home Energy Retrofit Coordinating Commities
[HERCC) recommends targeting specialized training at four types of professionals
that have imporiont roles in capluring energy savings in multifamily buildings:**

B Fnergy raters/verifiers: Training for these professionals should ensure
lhat they are wellversed in energy progrom and incentive requirements
and have the experlise 1o evaluate and recommend energy-soving op-
portunities in multifamily buildings and verify the quality of completed
upgrades. The HERCC supported the development of a multifamily-spe-
cific training curriculum for raters,/verifiers.

* Mullitamily Subcammines of the California Home Energy Reiwofit Coordinating Commitiee, "Improving Califormias multifamily buildings:
Oppartinities and meommendations for green retofit & rehob programs.” 8 Apr 2011. p.29.
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W Building operators: Training should be designed to empower building op-
erators o susioin energy savings over time and fo help educate tenants
about a building's green features and residentoriented rebates and services.

W Central water healing contractors: Given the significant potential for energy
savings associated with improving water heating systems in multifamily
buildings, the HERCC recommends targeted training for the profession-
als that work on such systems.

W Energy analysis; Training for these individuals includes instruction in the
use of software tools necessary to model energy baseline and energy
reduction opportunifies.

Importantly, the HERCC also recommends that professional qualifications and
rainings required for various energy programs offered throughout the siate should
be coordinated so trained workers can work across programs while limiting the
amount of separate frainings and cerlifications required of them. %

As multifamily-specific Iraining programs emerge and evolve throughout Califor-
nia and the U.S., we cite here one innovative training program example that
exemplifies the HERCC's recommendation above regarding empowering build-
ing operators maximize energy efficiency in their buildings.

Bosed in New York City, the Green Supers Program is a cooperative effort
between the city, property managers, superintendenis, and SEIU local 328),
the largest privote sector union in the state.®! During the course of five weeks,
building superintendents and resident managers are frained on how to oper-
ate their buildings in o woy that maximizes energy and water efficiency and
minimizes ufility bills. The 40-hour training covers everything from building
science bosics, to oplimizing heating and cooling systems, 1o monitoring
indoor air quality. Concepts like green cleaning and pest control are also
covered, ond electives are offered on topics ranging from green roofs, to
renewable energy, lo woter reuse.

The class is a mix of classroom learning and hands-on training. Upon completion
of written and field tests each parficipant is awarded green building certifica-
fions from the Building Peformance Institute and the Urban Green Council,

local 328 Is a key pariner in helping to tecruit participants for the training. The union
has contact information for it members, which makes marketing the program fo them
relatively easy. Contributing fo the success of the program has alse been property
management companies’ support for having their employees participate in the train-
ing. Management companies have been approving employees’ requests to enroll

% Multifomily Subcommities of the Califomia Home Energy Refrefit Coordinating Commitiee. Improving Califormia’s multifomily buildings:
Oppotunities ond recommendations for green retrofit & rehab programs.” 8 Apr, 2011. p.29.

811,000 Green Building Superintendents - Our Plan for a Greener New York City.* [Orline].
Avallable; hitp:/ /www, 1000supers.com/about php

- Increasing Energy Efficiency in Existing Multifamily Buildings



in the 40-hour course and many have alse provided building space in which
students learn practical field applications.

The Green Supers Program is funded by the U.S. Depariment of Labor and
administered by the Thomos Shortman Fund.

Workforce development considerations for policy makers
Below is a selection of issues that should be considered in the course of taking any
action in this policy area:

B Building energy professionals need speciolized Iraining designed spe-
cifically for mulfifamily buildings.

B Professional qualifications and trainings required for various multifamily
energy programs funded by utilities and government should be coordi-
nated so trained workers can work across programs while limiting the
amount of separale frainings and cerfifications requir&d.

W Building cperaters, superintendents and other building staff are a key
audience that requires training and support in order to maximize and
sustain the benefits of energy upgrades. The Green Supers Program ef-
fectively empowers these stakeholders to better understand their build-
ings and the systems, appliances, and producis within.

Marketing, outreach and education

Multifamily property and owners and tenants often have limited knowledge of
the potential benefits and process of making energy improvements, and limited
motivation for engaging in this work. Property owners lack access lo resources
that can illustrate the scale of energy (ond money) saving potential in their build-
ings. Even for properly owners seeking lo increase energy efficiency in their
buildings, the prospect of identifying appropriate impravements and the energy
programs and services that support gefting those improvements done can be
overwhelming and frustrating. Marketing, outreach and education efforts can
help to foster interest in energy efficiency and to address this frustrafion by rais-
ing owareness of existing services relevant to the existing multifamily sector and
demystifying the process of toking advantage of them.

Collectively, markefing, outreach and education con connect multifamily stake-
holders with the services available o them and 1o encourage the behavior changes
necessary fo achieve reduced energy use ond the associated emissions. For the
purposes of this report, marketing, outreach and education activities are grouped
infa three broad categories:

W Targeled oureach achivifies identify the key audience ond fop into frusted ond
existing networks. Target audiences for the mulifamily sector are ofien confractors,
property owners, managess, building operalions stoff, and tenans.
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B Marketing and engagement raises owareness and creates demand for o
program. Marketing can be used lo molivate or provide publicity os posifive
reinforcement o those who paricipate in energy efficiency programs.

B Consumer education teaches tenants and building owners and manag:
ers about maximizing energy performance and minimizing energy use.
Technology can assist in educating consumers about energy consumgpr
tion through mechanisms such as smart bills or smart meters.

Targeted outreach

Policy summary and program examples

Quireach to key siakeholders in the development phase of o project can create support for new pro-
grams or policies: Once a program s ready to launch, outreach is vital to'increasing parlicipation. local
energy efficiency contraclors and other industry partners can be key allies in targeted outreach efforts. i
Is in the best inferest of contractors fo be engaged and infermed regarding available incentive programs
as such programs can be a selling point for their services. Some outreach programs ufilize contractors as
the primary point of contact for both identifying energy upgrade opportunities and in educating owners
on applicable rebates and incentives.

Propery owners can be another key larget audience for oulreach efforts, as they are the: uimate decision-

makers regarding major capital invesiments. Local property owner associations that represent property owner

interests and often have regular meetings and newslefiers can be a valuable outreach avenue. Reaching

property ownefs and managers in the early stages of a building retrofit project, before decisions about

scope and the associated financing are made, is eritical.

Other audiences of importance include building operators and managers. Many. multifamily buildings

have professional building operation staff persons who communicate with: building owners regarding

lorge purchasing decisions, and who are also in charge of building system maintenance, fenant relo-
fions, and other matters. These individuals are the fronfline for all building related matters and therefore:
need appropriate fraining for how IG.idEﬁﬁiy and sustain enargy’ efficiency opportunities. They can be

equipped fo inform tenants and building owners about incentives that are available o them. Highlighted

in the previous section, the Green Supers program in New York City works effectively through the local

union fo frain onsite building managers on the impartance of energy efficiency and how o operate and

mainiain a green apariment building.

Although tenants are nof empowered to make many of fhe decisions required to ochieve deep energy savings:
in @ mulfifamily rental building, they ae nonetheless an important audience for oulreach and education.

Collectively, their preferences regarding unit comfort and energy efficiency can affect the market over fime by

nudging landlords toward mere invesiment in energy upgrades. Furiher, fenants o often empowered to make

some basic in-unit upgrades, such as appliance and lighting upgrades and weatherization,

In' Berkeley, Rising Sun Energy Center operotes a program called California Youth Energy Services
(CYES] that is available to homeowners and tenants alike.*? Rising Sun hires youth ages 15-22 and trains

# “Rising Sun Energy Center: Califomia Youth Energy Services.” [Online]. Available: hitg:/ /wwwirisingsunenergy.org/content /cyes, him!
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them fo conduet basis energy and woter use assessments and fo install free energy and watersaving
devices such as CFLs, clotheslines, and faucet serators. The CYES leams also provide personalized
recommendations for further savings and associaled incentives. The program is funded by uility rafepayer
dollars. It is @ free service and is one of the few energy service programs that specifically targets renfers.

Marketing and engagement

Policy summary and pregram examples

Marketing, through broadcost media, peerio-peer messaging or even competition, can increase
participation and give validity fo an energy efficiency program or service. Marketing is also used io
showease program cufcomes and recognize the work of landlords who demonstrate leadership in
energy efficiency.

Weatherize DC, for exarple, is chieving resuls in the singlefamily energy r'e't'raﬁt market by using @
combination of highlevel media marketing and house meefings where neighbors share their experiences
in making energy upgrades.? Also targefing neighborhood relafionships is Energy Smackdowsn, an
energy efficiency competition that pits neighborhoods against one another to see which group can save
the most energy.t* Energy Smackdown also piloted o reality television program fo motivate and chat
lenge the home audience fo save energy and water and reduce waste.

Markefing a. building’s green features when it is available for rent or sale helps educate buyers and
fenants about key green atfributes or potenticl energy savings. Green cerfification, thiough a third-party
organization like LEED or GreenPoint Rated, can give validity o these claims and potentially influence
buyer and tenant decisionmaking. The markeiobility of green building cerification, or other green fear
fures, is grenrhr ‘enhanced if fied into the real estate Mulhp!e listing Senvice (MLS) or standard rental
isfing: A rental or forsale listing service that adds additional fields o identify green features including the
energy efficiency of the home recognizes building owners for creating high performance homes. Pork
land successfully incorporated green criteria into the Portland Regional Mulliple Listing Service [Portland
RMLS) in 2007.4% The additional fields included a green certification field and drop down menus of
green fealures, such as ENERGY STAR appliances, recycled content for materials, and solar A training
program for real estate professionals was concurrently offered fo standardize terms and educate agents
on how to market green features 1o homebuyers.

& The DC Projeds, "Weathetize D.C." [Onling]. Available: hitp:/ Swwwoweatherizede ong/
& BrainShilt Foundation, Inc., "Enegy Smackdown.” [Online]. Available: hitp://www energysmackdown .com)’
 "RAMLS .comTM Regional Mulliple Listing Service — Home.” [Online]. Available: hitp:/ Swwwe mls.com/RCZ2/ UL/ Home.asp
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* California Enegy Commission, "Home Energy Rafing System Program [HERS).* [Online]. Aveilable: hpr:/ /wwwienergy.co. gov/HERS/,
“ Positive Energy Written Testimony submitied to PA PUC on 11/14/2008 see Docket No. M-0061884
/ /www.puc slote. pa.us, ic/ pdf/EnBancDSR/ TimyPET 1 1908 pdf
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Conclusion

Copluring energy savings in existing multifomily buildings is an important but
often overlooked arena for reducing global warming emissions, increasing en-
ergy affordability, and creating jobs. Our review of the research, plus interviews
with economists and building experts working in the multifamily context, not anly
illustrated the significant energy-saving potential in this sector, but also the need
to caplure that potential in our communities.

But while the potential is cleor, the barriers to achieving it are not triviol. These
include split financial incentives between landlords and tenants, a highly diverse
and fragmented market for which onesizefitsall strategies will not work, and
high transaction costs that stand in the way of engaging property owners in
energy upgrade efforts.

Several governments in the .S, and beyond are employing innovative policy
mechanisms lo address these barriers, In doing so they are contributing solutions
not only for the benefil of their own communities, but also for the benefit of other
policy makers grappling with the same challenge. This report benefited from
these onhe-ground actions and s designed 1o inform fulure action, not only in
Berkeley, Oakland and Emeryville, but for a broader audience as well.

Clearly, achieving market transformation in existing multifamily buildings requires
a multi-pronged approoch. A combination of minimum standards and require-
ments; incenfives thal enable going beyond the minimum required; and out
reach, technical assistance and other strategies that remove barriers to access:
ing the resources and services that are available are needed. This report is not
meant to serve as a comprehensive review of all such programs and policies,
but, rather, o selection of efforts that help illustrate the types of policy mechanisms
that are available. '

Our review of existing efforts is the first slep in an effort by the cities of Berkeley,
Oakland, and Emenyville to develop enhanced local sirategies to increase energy
efficiency, improve occupant comfort and safely, and lower the energy cost burden
in our communities’ apartment buildings, cooperatives, and condos. A companion
to this report includes an analysis of the energy-saving potential of the local multifam:
iy building stock. Using these two reports as a foundation, the next steps for the BEES
project are to develop, gather communily input on, and pilot potential siralegies for
implementation in our communifies.
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Appendix
Multifamily Energy Efficiency Survey

Purpose and methodology

In March 2011, the cities of Berkeley, Oakland, and Emeryville, CA con-
ducted a Multifamily Energy Efficiency Survey of local governments across
the U.5. to glean best practices and identify commonly faced hurdles. The
survey was a first step in our research. Survey responses helped the three
cities o begin to understand the multifamily energy efficiency policy land-
scape. This report, Increasing Energy Efficiency in Existing Multifamily Build-
ings: An Overview of Challenges, Opportunities & Policy Tools, benefited
from the survey responses summarized below as well os literature review
and interviews with leading experts in the field.

The survey conlained @ questions and was adminisiered online using Survey
Meonkey. The survey received 100 responses; the number of complete sur-
vey responses totaled 51 [n=51). It was distributed 1o over 2,000 recipi-
ents, mainly through existing local government networks and membership
organizations, including:

B Green Cities California

B CLEl - local Governments for Sustainability
B league of California Cities

B local Government Commission

B Urban Sustainability Directors Network

For more information about the survey please contact Timothy Bumoughs,
City of Berkeley Climate Action Coordinator, af thuroughs@cityofberkeley.info.
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Response Summary:
@1: What is your role at the local govemment for which you werké (n=100)

Role of survey respondents
10.0%

20% B Lecal governiment staft
So% Comtractor/ Consultant
W Elactad officil
W Other (plasse specify)

(2: For which local govemment do you work or consult? (n=95)

The majority of responses came from communifies in Califomia. Because
most of the survey responses come from Calitornia, and because the
ciies of Berkeley, Oaklond, ond Emenyville are also in California, the
focus of the report is weighted toward Californiabased palicy. That said,
we did receive a handful or survey responses from East Coast and Mid-
west communifies and we believe thal the report findings are relevant to cities across  Geogrophic distribution of survey
the L.5. FELOONSES,

(3: Please indicate programs or efforts that are currently offered, or are being
considered, lo increase energy and/or water efficiency in your community's
multifamily buildings. These efforts may be offered by your local government or
another organization such as a utility. (n=56)

The top three programs/efforts that _ Programs for energy/water efficiency
are currently offered are: ]

== L balb L

,%,{,;7/ 727 u* /

B local building ordinances

with energy efficiency f‘/’/’ (f‘ B vy dvalalie
requiremenis » [ PR —
-l'l-ﬂ'l—q—-ln-l L

B ‘Weatherization/income
qualified programs

Al ot —
vpwEadINEER
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The top three programs/efforts that are being considered are:
B Multitamily green cerification or green labeling programs
W Education and outreach to tenants and building owners

B Financing assistance fo building owners for energy efficiency measures

Q4. Please provide a brief description for each of the existing or anticipated pro-
grams you indicated on the previous question. If possible, provide a link to more
program information.

w Beriers {0 snery stfcioncy Rebates for purchase of energy efficient
appliances, and onbill financing for larger
expenses like solar, incorporating energy
into rental safety inspections and audits at
ime-ofsale were some of the existing or
anficipated programs that are being offered
ot considered, We highlight specific pro-
grams and discuss the broader mechanisms
these represent in this report.

Q5. Based on your experience, please rate the following barriers fo energy
efficiency in multifomily buildings. [n=51)

Funding sources for multi-family energy/water efficency Responses indicate that building
owners’ access lo capital, split
incentives, and lack of incen-
tives/ assisiance available from

the local govemment or utility
are important barriers. These

w l--. B o
= in the body of this report.
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Q6. What are the funding sources for multifomily energy/water efficiency pro-
grams in your communily? Please check all that apply. (n=53]

Over 90% of the respondents

io this question checked utili- E { Effectivencss 3t eriabling energy efficlency
fies as @ funding source for en- i W l

ergy efficiency programs, Fed-  } ﬁ

eral stimulus and siatelevel ! :

agencies are menlioned by .

approximately 40% of respon- f

dents. A highlevel discussion //// /
of funding for energy eﬁicieruq.- /

efforis in existing multifamily /
buildings is discussed in Sec-

tion 1 of the report, with par
ficular emphasis on funding for
multifamily energy elficiency programs in California.

Q7. Based on your experience, please rate the following on their effectiveness
at enabling energy efficiency in mullifamily buildings. (n=50)

Weatherization/ income-qualified programs, local building ordinances with en-
ergy efficiency requirements, rebates for capital improvements or energy audits,
ond financing assistance to building owners for energy efficiency measures are
all perceived to be very effective at enabling energy efficiency in existing multi-
family buildings. These and other strategies are explained further in the body of
the report, Section 3.

Q8. If you are aware of particularly effective programs or resources for encour
aging energy and/or water efficiency in multifomily buildings in other communi-
lies, please share [provide links if possible). [n=11]

Responses received are integrated into the main reporf,

Q9. In addition to energy or waler efficiency programs, does your community
have other programs direcied towards multifamily buildings (for example, occu
pant health and safety programs or requirements, seismic retrofit program, efc. 2
If so, please provide o brief description of each, [n=21)

Recycling and solid waste management programs for multifamily buildings were
mentioned often. Other mentions included smoking ban ordinances o protect
health in multifamily buildings, and hazardous material remediation.
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When viewed at the macroeconomic level, even
substantial energy price increases may not entail
significant firm-level impacts because energy costs
are a relatively small proportion of total overall pro-
duction costs. However, energy expenditures are a
much higher percentage of total input costs in certain
industry sectors. and small entities often face unigue
challenges that affect their ability to absorb price
increases.

To add to the state of knowledge on small entity
impacts of energy price increases, this report com-
piles available information to (1) characterize the
potential impact of energy price increases on small
entities in individual industry sectors: and (2) iden-
tify whether, and to what extent, small entities face
higher energy prices by major economic sector. The
study results indicate that small entities in the manu-
facturing and commercial sectors have the greatest
exposure to energy price rises.

Overall Findings

An analysis of sector-level energy price information
indicates that small entities in the manufacturing and
construction sectors pay higher prices for most, but
not all, fuels. These price disparities are most pro-
nounced for electricity and natural gas, with electric-
ity in the manufacturing sector responsible for the
greatest price differential. The smallest size estab-
lishment category (under 50 employees) pays 35
percent more for electricity than the sector average,
while the largest establishment category (1.000 or
more emplovees) pavs 17 percent less than the sector
average. Therefore, small manufacturing sector enti-
ties that use substantial ambunts of electricity face a
significant competitive disadvantage.

Highlights

The analysis found significant price differentials
between what the smallest and largest entities paid
for energy in the commercial and manufacturing
sectors. Small businesses in the commercial sector
faced a 30 percent price differential for electricity
and a 20 percent price differential for natural gas. In
the manufacturing sector, small businesses faced a
28 percent price differential for distillate fuel oil, a
27 percent price differential for natural gas, and a 14
percent price differential for coal.

Discussion

Of the 17 manufacturing sector industries for which
2002 data were available, small entities in 10 of
these sectors spent considerably more on energy
than larger entities when measured on the basis of
expenditures per value of industry shipments. Three
manufacturing sector industries had energy costs

per dollar of output that were more than double
those incurred by larger entities (food manufactur-
ing; leather and allied products manufacturing; and
computer and electronic product manufacturing).
Profitability data further illustrate the challenges that
small entities face from price increases in energy and
other production inputs—13 of the 19 manufactur-
ing sector industries with available profit data have
profit margins that are lower for small entities than
their larger counterparts.

Similarly, small entities have higher energy expen-
ditures per dollar of sales than larger entities in 26
of the 31 commercial sector industries studied. The
median commercial sector industry has a small entity
energy cost per sales ratio that is 2.7 times the ratio

This report was developed under a contract with the Small Business Administration, Office of Advocacy, and contains information
and analysis that was reviewed and edited by officialz of the Office of Advocacy, However, the final conciusions of the report do not

necessarily refiect the views of the Office of Advocacy.



of large entities. General merchandise stores; food
and beverage stores: and couriers and messengers
are three of the commercial sector industries with the
highest small entity energy cost per sales ratios rela-
tive to those of their larger counterparts. The couriers
and messengers industry is particularly affected; its
small entity energy expenditures add up to more than
10 percent of total small entity sales. As with manu-
facturing industries, a majority of commercial sector
industries have lower small entity baseline profit
margins than their larger industry counterparts.

Although the results for other economic sectors
(agriculture, mining. construction, electric genera-
tion) show a more equal distribution of small and
large entity baseline profit margins and energy
expenditures per unit of output, all but the electric
generation sector has one or more individual indus-
tries for which available data suggest that energy
price increases are expected to result in greater
impacts on small entities than large entities.!

This study highlights some of the unique
challenges that confront small entities when energy
prices rise, and identifies the economic sectors and
specific industries in which small entities are most
vulnerable to such price increases. Given continuing
energy price trends, it is reasonable to assume that
more and more small firms will see their competitive
positions weakened, leading to impacts on capital
availability and profitability, and the potential for
small business closures.

Scope and Methodology

The researchers used publicly available data on
energy costs from the Economic Census conducted
by the 1.5, Bureau of the Census in the Department
of Commerce, the Department of Energy’s Energy
Information Administration (EIA), and the U.S.
Department of Agriculture. All surveys measured
expenditures by firms of various sizes on an array

of energy goods, including fuels and electricity. The
EIA surveys included considerably greater detail, but
only covered the manufacturing, commercial, and
electricity generation industries. Further data on firm
size and revenues were taken from the Economic
Census of 2002, Firm size, revenue, and energy use

| Data do ot suggest thal small entities in the Electric Generalion see-
tor face disproportionale energy price impacts—ithe likely cause for this
phenomenon is the relative [ack of competition in this sector (e.g., most
jurisdichions grant monopolies o elecinicity providers, with retail elec-
tricity rates generally requiring the approval of the local public service
commission],

data were synthesized into industry tables and firms
were compared across size categories to ascertain
whether small firms pay proportionately more or less
than their larger counterparts within an industry.
This report was peer reviewed consistent with
the Office of Advocacy’s data quality guidelines.
More information on this process can be obtained by
contacting the director of economic research at advo-
cacy(@sha.gov or (202) 205-6533.
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A. EXECUTIVE SUMMARY

When viewed at the macroeconomic level, even substantial energy price increases may not imply
significant firm-level impacts because energy costs are a relatively small proportion of total
overall production costs. However, energy expenditures are a much higher percentage of total
input costs for many industry sectors, and small entities often face unique challenges that affect
their ability to absorb price increases. This study provides information for understanding the
significance of energy costs to small entities in individual industry sectors, and by extension, the

potential for energy price increases to negatively impact these entities.

A literature review indicated a general lack of information characterizing the significance of
energy prices to small entities; however, the limited information available suggests that rising
energy prices and/or price uncertainty have more significant effects on smaller size firms. In
addition, industry surveys of small entities in the manufacturing and construction sectors indicate
that energy price increases are of growing concern to small businesses, and moreover, past price
increases have had an impact on the earnings and profitability of a significant proportion of

survey respondents.

To add to the state of knowledge on the impacts of energy price increaseé on small entities, the
author compiled available information to (1) characterize each industry’s potential for energy
price increases to impact small entities and (2) identify whether, and to what extent, small
entities face higher energy prices by major economic sector. The results indicate that the
manufacturing and commercial sectors have the greatest potential for small entity energy price
impacts. Of the 17 manufacturing sector industries for which 2002 data were available, small
entities in 10 industries spent considerably more on energy than larger entities when measured on
the basis of expenditures per value of industry shipments. In three manufacturing sector
industries, the energy costs per dollar of output for small firms were more than double those
incurred by larger entities (food manufacturing; leather and allied products manufacturing; and
computer and electronic product manufacturing). Profitability data further illustrate the

challenges that small entities face from energy (and other production input) price increases: 13 of
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the 19 manufacturing sector industries with available profit data have lower profit margins

among small entities than among their larger counterparts.

Similarly, small entities have higher energy expenditures per dollar of sales than larger entities
for 26 of the 31 commercial sector industries studied. The median commercial sector industry
ha; a small entity energy cost per sales ratio that is 2.7 times the ratio for large entities. General
merchandise stores; food and beverage stores; and couriers and messengers are three of the
commercial sector industries with the highest small entity energy cost per sales ratios relative to
those of their larger counterparts. The couriers and messengers industry is particularly
noteworthy in that small entity energy costs are more than 10 percent of the value of total small
entity sales. As with manufacturing industries, a majority of commercial sector industries have

lower small entity baseline profit margins than their larger counterparts.

Although the results for other economic sectors (agriculture, mining, construction, electric
generation) show a more even distribution of small and large entity baseline profit margins and
energy expenditures per unit of output, all but the electric generation sector have one or more
individual industries for which available data suggest that energy price increases are expected to

result in greater impacts on small entities than large entities.’

An analysis of sector-level energy price information indicates that small entities in the
manufacturing and construction sectors pay higher prices for most, but not all, fuels. These price
disparities are most pronounced for electricity and natural gas, with electricity in the
manufacturing sector responsible for the greatest price differential; the smallest size
establishment category (under 50 employees) pays 35 percent more than the sector average for
electricity, while the largest category (1,000 or more employees) pays 17 percent less than the
sector average. Therefore, small manufacturing entities that use substantial amounts of
electricity face a significant competitive disadvantage. In addition, significant price differentials

between smallest and largest entities were found in these sectors:

" Data do not suggest that small entities in the electric generation sector face disproportionate energy price impacts.
The likely cause of this phenomenon is the relative lack of competition in this sector (e.g., most jurisdictions grant
monopolies to electricity providers, with retail electricity rates generally requiring the approval of the local public
service commission).
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e 30 percent price differential for electricity used in the commercial sector‘;

e 28 percent price differential for distillate fuel oil used in the manufacturing sector;
e 27 percent price differential for natural gas used in the manufacturing sector;

e 20 percent price differential for natural gas used in the commercial sector; and

e 14 percent price differential for coal used in the manufacturing sector.

This study highlights some of the unique challenges that confront small entities when energy
prices rise, and it identifies the economic sectors and specific industries in which small entities
are most vulnerable to such price increases. Given continuing energy price trends, it is
reasonable to assume that a growing number of small firms will see their competitive positions
weakened, with ramifications for their ability to raise capital and their profitability, as well as the

potential for small business closures.
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B. INTRODUCTION

The purpose of this study was to compile available energy data from federal government and
other sources to characterize the impact of energy costs by industry sector, firm size, and fuel
type.” This study provides key information for understanding the potential for energy cost

increases to negatively affect small entities by industry sector.

When firms are forced to absorb energy price increases, profit margins will be reduced or
potentially eliminated. Given the prevalence of economic globalization, increased energy costs
in the United States can result in domestic plant closures in cases where firms are no longer able
to compete with foreign plants with lower cost structures. More generally, reduced profits may
result in cash flow impacts, which may affect firms’ access to capital for investments, a
particular concern for small firms, which tend to have greater difficulty raising capital than larger
firms. Furthermore, energy cost increases will result in reduced product demand and reduced
revenues to the extent that such costs are passed through to consumers.” For sectors that use
energy both as a fuel and raw material (e.g., plastics), the impact of energy price increases can be

compounded.

When viewed at a broad level, energy costs are a relatively small proportion of total intermediate
-production inputs. Even fairly large energy price increases may not suggest a significant effect
when viewed at this aggregate level. However, energy expenditures are a much higher

percentage of total input costs for certain industry sectors.

To assist in understanding the issue, the author performed a review of the literature on srhall firm
-energy costs and energy price increase impacts. Much of the literature either dates to the energy
crises of the 1970s/early 1980s, or is not specific to small businesses. Many of the most recent
studies rely on data that predates energy price shocks that followed in the aftermath of the Gulf

Coast hurricanes of 2005. There were two different types of relevant studies identified via the

* The author also sought to characterize energy costs by geographic region, but the available data were deemed too
limited to allow such characterization.

* Additional reductions in demand will occur via energy price increases at the consumer level (e.g., gasoline and
residential heating and cooling costs), which strain household energy budgets.

4 Final Report



Characterization and Analysis of Small Business Energy Costs April 2008

literature review: (1) quantitative analysis papers from the academic literature; and (2) reports
summarizing t‘he results of surveys conducted by industry trade associations. While the first
group presents theoretical analyses of energy cost-related concepts (e.g., uncertainty, variable
input costs, and returns to scale) on small firm decision-making, the second group uses survey
data to draw conclusions about the impact of increased energy prices on small businesses.

A synthesis of these different studies leads towards the general concluAsion that, all else being
equal, energy price increases and price uncertainty are of greater concern to small businesses

than large businesses.
1. Review of Academic Literature

Given the paucity of small business energy price impact literature, the focus of the review of
academic literature is necessarily limited to the impact of price increases for general production
inputs. It is reasonable to assume, however, that the results from these studies can be applied to
energy inputs. The following three studies suggest that energy price increases, as well as

increased energy price uncertainty, have larger impacts on smaller size firms.

Neuyen and Lee (2002)

Nguyen and Lee recently assessed the potential disparity in economies of scale between U.S.
manufacturing companies of different sizes. Using 1991 data from the Manufacturing Energy
Consumption Survey (MECS) and the Annual Survey of Manufacturers, Nguyen and Lee found
that there is no statistically significant difference in production efficiency between
establishments of different sizes—that is, small establishments were determined to produce as
much output for a given level of inputs as large establishments (Nguyen and Lee, 2002). Output
in this study was measured as value of shipments, and capital, labor, materials, and energy were

the inputs included in the establishment size production functions.

The study’s applicability to the issue at hand is limited in that: (1) data constraints restricted the
analysis to establishments with at least 20 employees; (2) it did not investigate the potential for

industry-specific economy of scale differences existing within the Manufacturing sector; and (3)
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it solely focused on the manufacturing sector (while the majority of small firms are found in

other industry sectors).

In addition, the study does not state whether the analysis incorporated establishment size energy
price differentials that appear to exist.* If large and small manufacturers pay similar prices for
energy (and/or face similar energy price increases), then the study suggests that increased energy
prices do not differentially impact small manufacturers’ ability to competitively produce goods
because they are no less efficient in converting inputs (of which energy is one) into production.
Given their similar estimated production efficiencies, however, any production input price
disadvantages that smaller manufacturers may experience (including energy costs), would be
expected to place them at a competitive disadvantage relative to their larger counterparts.
[Section D.2 of this report describes data indicating that small manufacturing sector entities pay

-substantially higher prices for electricity, natural gas, and distillate fuel oil than large entities.]

Ghosal and Loungani (2000)

Uncertainty about the price of production inputs such as energy can cause firms to become more
averse to risking investments in capital. Ghosal and Loungani establish a negative investment-
uncertainty relationship among manufacturing firms in the United States (Ghosal and Loungani,
2000), and the ratio is greater for smaller firms. Therefore, increases in the uncertainty of energy
cost inputs are expected to result in less overall capital investment by businesses, with smaller

firms experiencing greater reductions.

Koetse, ef al.. 2006

In a study that yielded a similar result to that of Ghosal and Loungani (2000), Koetse et al.
(2006) further identifies the impact of energy price uncertainty on capital investment. In this

case, the authors studied the impact of perceived wage and energy price uncertainty on capital

* In particular, the paper only describes how energy quantity estimates were developed by establishment size—no
information is provided on how quantities were converted to expenditures (i.e., whether an overall average fuel price
was applied or whether the existence of establishment size category-specific prices was investigated/incorporated).
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investment and investment in energy-saving technologies. They find that “especially for -
investment in energy-saving technologies, there is strong evidence of structural differences
between small and large firms. Specifically, uncertainty appears to have a larger influence on
decision making in small firms than in large firms” (Koetse et al., 2006). They cite the ability of
larger firms to hedge against risk and absorb investments with longer payback periods as key

reasons for the disparity in the investment-uncertainty ratio between small and large firms.

These studies suggest likely capital investment impacts from the large energy price fluctuations
experienced recently, including impacts on investments in energy efficiency improvements.

They further indicate that such impacts are likely to be more pronounced for smaller firms.
2. Review of Industry Literature

The four reports discussed below provide the results of targeted surveys to identify issues of
greatest concern to small firms. The reports generally focus on small firms in a specific sector
(either construction or manufacturing). The surveys indicate that rising energy prices are of
increasing concern to small businesses and that past increases have led to earnings and

profitability impacts for a significant share of respondents.

Associated General Contractors of America

A November 2005 Associated General Contractors (AGC) report focuses on construction sector
costs, including energy costs (AGC, 2005). The report notes that diesel fuel cost increases affect
the construction sector in multiple ways since diesel fuel is used to operate off-road equipment
(e.g., earthmovers and tower cranes), to run motors for construction vehicles (e.g., concrete
mixers, pumpers, and dump trucks), and as fuel for transporting construction material deliveries
and construction debris. The report finds that diesel fuel prices paid by U.S. construction firms

rose by an average of 47 cents per gallon, or 22 percent between 2004 and 2005.

The report also notes that natural gas prices directly affect the cost of a variety of construction

plastics that use natural gas as a feedstock, pointing to a recent increase in the price for polyvinyl
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chloride (PVC) pipe of 20 to 100 percent. Given supply interruptions from the 2005 Gulf Coast
hurricanes, coupled with an explosion at a key plastics factory in Texas and the potential for
weather-related demand increases for natural gas, AGC indicated that other hydrocarbon-based
products such as insulation, roofing materials, and membranes will likely see a near-term price of

increase of 20 to 50 percent.
The report does not delve into how construction businesses are coping with increased diesel fuel
and natural gas costs (nor price uncertainty for other key inputs such as cement and concrete,

steel, gypsum, and wood products).

International Profit Associates’ Small Business Research Board

Early in 2006, the International Profit Associates’ Small Business Research Board performed a
survey of small businesses, with particular emphasis on the construction industry. The survey
asked respondents what the single most important issue was for their small businesses. Twenty-
five percent of Construction industry respondents cited the cost of materials as the most
important issue; 10 perceﬁt of respondents in non-construction businesses cited these costs as
most important. Only 3 percent of small construction businesses cited energy and fuel costs as
the most important issue, while 16 percent of small non-construction businesses identified these

costs as most important.

In a survey conducted in the second quarter of 2007, small businesses across all surveyed
industries listed energy and fuel costs as the third most important issue of concern, while small
Construction and Contracting industry firms listed these costs as the second most important issue
(IPA, 2007).° Although not directly comparable, the results of these two surveys suggest a shift

in attention to energy costs.

> Taxes were considered to be the most important issue by both groups of small business owners.
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National Federation of Independent Businesses

In 2001, the National Federation of Independent Businesses (NFIB) conducted a poll of
approximately 750 small businesses to determine how these firms adjust to price (including
energy price) increases (NFIB, 2006). The survey results indicated the following with respect to

actions taken in response to energy price increases in the first half of 2001:

« Three types of energy — gasoline, electricity, and natural gas — were responsible for
nearly all concerns about energy prices, with most respondents identifying gasoline price
increases as impacting their small businesses;

« The most prevalent way of offsetting increasing energy costs was reducing earnings; 76
percent of small business owners reported adjustment via lower earnings or profits; the
second most frequently taken way of adjusting was energy conservation measures (57
percent); only 29 percent of owners indicated implementing price increases;

. Actions taken to adjust for cost increases were heavily influenced by the size of the
increase and the amount of advance notice the owner had that a price increase was
forthcoming; and -

« About one quarter of respondents indicated that it is likely or highly likely that cost
increases with no notice will force them to borrow to ease the adjustment to the price

increase.

One shortcoming acknowledged by NFIB researchers was that the survey data did not indicate
levels of baseline profitability. Therefore, they were unable to determine whether particular

responses were more likely based on firm financial health.
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National Association of Manufacturers

In a 2001 report, the National Association of Manufacturers (NAM) notes that small and
medium-size manufacturers consumed about 38 percent of all energy used in manufacturing, but
paid approximately 52 percent of the total cost of manufacturing energy (NAM, 2001).° These
data suggest that smaller manufacturing firms face considerably higher energy prices than larger
firms. The report also notes that the energy costs of small- and medium-sized manufacturers

increased by $115 billion in 1999, or 1 percent of total U.S. gross domestic product.

A survey of NAM members indicated that a 58 percent increase in natural gas prices between
1999 and 2000 reduced profits by an average of 13 percent. However, some companies saw
profits reduced by as much as 150 percent. More than half of the businesses surveyed asserted
that an investment tax credit would provide a sufficient incentive for them to upgrade to more
energy efficient boilers, the piece of equipment responsible for the greatest energy use in

manufacturing plants.
C. SUMMARY OF STUDY METHODS AND DATA SOURCES

The author compiled energy data from federal government and other sources to characterize the
impact of energy costs by industry sector, entity size, and fuel type.” Table 1 displays a
summary of the energy expenditure data developed by major sector, including the level of
industry sector detail and specific fuel types for which costs were developed. This table
highlights the data limitations that constrain the ability to develop consistent expenditure data

across all sectors.

¢ For this study, NAM defined small manufacturers as firms that employ 500 or fewer employees, and medium
manufacturers as those employing between 500 and 2,000 employees. '

7 The data analysis may assist future researchers in understanding how energy cost increases affect small entities in
specific industries; and it may help identify key industry sectors for focusing a survey to understand the actions that
they have taken to address past energy price increases, and the challenges associated with potential future price
increases.
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1. Energy Expenditure Data

Detailed economic information is available every five years from the Economic Census
conducted by the U.S. Department of Commerce’s Bureau of the Census. Economic Census
publications provide useful information characterizing energy expenditures for most economic
sectors (e.g., the 2002 Census publication Business Expenses Survey reports the total cost of
materials, and the cost of electricity and fuels for many industry sectors). The last Economic
Census was conducted for 2002 — a year that did not experience unusually high or low energy
prices. Therefore, 2002 Economic Census data should be representative of long-run energy

costs.

For three sectors, detailed energy data were available from the Department of Energy’s Energy

Information Administration (EIA):

e Electric Generation — 2002 data from Form EIA-861 (“Annual Electric Power Industry
Report”) database; Schedule 7 (“Electric Operation and Maintenance Costs™) of Form
EIA-412 (*Annual Electric Industry Financial Report™) database; Form EIA-906 (“Power
Plant Report) database; Form EIA-423 (“Monthly Cost and Quality of Fuels for Electric
Plants Report™) database; and the report Cost and Quality of Fuels for Electric Plants,
2002 and 2003,

e Manufacturing — 2002 Manufacturing Energy Consumption Survey (MECS); and

e Commercial — 2003 Commercial Buildings Energy Consumption Survey (CBECS).
In addition to the above EIA sources and the Economic Census publications, the author also
compiled agriculture sector energy expenditure data from the U.S. Department of Agriculture

(USDA)’s 2005, 2002, and 1997 Census of Agriculture and the USDA’s Farm and Operator

Households database.
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To evaluate the relative impact of energy costs on small entities in these sectors, we used the
above data sources to develop energy costs for specific establishment size categories.® Table 2
reports all of the size categories for which the author estimated energy expenditures, and the size
categories that were aggregated to represent small entities in each major sector.

Appendix A provides further details on the data sources and procedures used to estimate energy

expenditures by sector and size category.
2. Revenue Data

Guidance published by the U.S. Small Business Administration’s Office of Advocacy suggests
that costs as a percentage of total revenues is a metric for evaluating the burden of cost increases
on small entities in relation to the burden for large entities (SBA, 2003). To facilitate calculation
of energy cost-to-revenue percentages, the author compiled revenue data by size category that
match the size categories for which energy expenditure data were developed. These revenue
data were generally compiled from the appropriate sector publication of the 2002 Economic

Census:

e Agriculture — 2002 Census of Agriculture;
e Mining — 2002 Census of Mining;
e Construction — 2002 Census of Construction; and

e Manufacturing — 2002 Census of Manufacturing.

8 Because energy cost impacts are ultimately determined by firms rather than establishments, firm-level energy data
were preferred. However, these data are not generally available. '
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Table 2. Energy Expenditure Estimate Size Categories

Sector

Unit of Measure

Size Categories

Small Size Category

Agriculture

Revenue per
Larm

Less than $100,000
$100,000 to $249,999
$250,000 to $499,999
$500,000 to $999,999
$1 million or more

revenue

Mining

Employees per
Establishment

Oto4

5t09

10 to 19

20 to 49

50 to 99

100 to 249
250 to 499
500 to 999
1,000 to 2,499
2,500 or more

Establishments with less than 500
employees

Construction

Sales or
Receipts per
Establishment

Less than $25,000
$25,000 to $49,999
$50,000 to $99,999
$100,000 to $249,999
$250,000 to $499,999
$500,000 to $999,999

$1 million to $2,499,999
$2,500,000 to $4,999,999
$5 million to $9,999,999
$10 million or more

Establishments with sales or receipts
less than $10 million

Electric
Generation

Each individual utility

[ttilities with net electric generation of 4
million megawatthours or less

Manufacturing

Employees per
establishment

1t04

5t0 9

10t0 19

20toc 49

50 to 99

100 to 249
250 to 499
500 to 999
1,000 to 2,499
2,500 or more

Establishments with less than 500
employees

Commercial

Employees per
establishment

1t04
5t09

10t0 19
20t0 49

50 to 99
100 or more

Establishments with less than 100
employees
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For the commercial sector. revenue data were first compiled from Economic Census data
available from the Bureau of the Census’s AmericanFactFinder weblink.” In cases where
revenue data were reported in the Bureau of Census's 2002 Business Expense Survey with
different values than the Economic Census estimates, the author adjusted the Census values to
match the Business Expense Survey. These adjustments were implemented to ensure
consistency with the energy expenditure data compiled from the Business Expense Survey. (See
Appendix A for details.) For the electric generation sector, the author compiled 2002 revenue
data for each individual utility from EIA’s Annual Electricity Industry Financial Report, based
on the 2002 Form EIA-861 database.

3. Profit Data

The author compiled profitability data (pre-tax profits as a percentage of sales) by North
American Industrial Classification System (NAICS) code and firm size from Risk Management
Association’s online version of Annual Statement Studies (RMA, 2007). These data assist in
identifying sectors for which small entities” baseline profit margins are particularly slim,
indicating the potential for relatively small energy price increases to negatively impact small
firm health. Risk Management Association’s firm size profitability data were available for the
following sales ranges: $0 to $1 million: $1 million to $3 million; $3 million to $5 million; $5
million to $10 million; $10 million to $25 million; and more than $25 million. To develop
NAICS code-level estimates of average profits as a percentage of sales for small and large firms.
the author identified a representative small firm threshold for each major sector. Table 3
identifies this threshold, which was selected to most closely match SBA’s small firm threshold."

Table 3 also repeats the small entity threshold used in compiling small establishment energy

* AmericanFactFinder, which is located at http://factfinder.census.zov/, is a repository for Economic Census data,
including revenue data that appear in the following publications covering the commercial sector; wholesale trade;
retail trade; transportation and warehousing; information; finance and insurance; real estate and rental and leasing;
professional, scientific, and technical services; management of companies and enterprises; administrative and
support and waste management and remediation services; educational services; health care and social assistance;
arts, entertainment, and recreation; accommodation and food services: and other services {except public
administration ),

" The SBA designates small business size standards at the 6-digit NAICS code level. Because revenue and energy
expenditure data by size category were generally not available at this level of detail, the author identified a major
sector-level firm size threshold reflecting the predominant industry size standard within each sector,
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expenditure data as reported in Table 2 above. To estimate average small and large firm
profitability within each NAICS code, the author weighted the pre-tax profit margins for each of

the appropriate firm size categories by the Annual Statement Studies reported sales data for each

size category.
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Characterization and Analysis of Small Business Energy Costs

April 2008

D. RESULTS

The following two sections present the results of the analyses performed in this study—the first

section characterizes energy cost impacts by industry sector, entity size, and fuel type. This is

followed by a section that identifies manufacturing, commercial, and electric generation sector

energy price differentials by establishment size category and fuel type.

1. Energy Expenditure Impacts

Table 4 presents total estimated 2002 small entity energy expenditures by major sector. This

table indicates that more than 85 percent of total small entity energy expenditures occurred in the

commercial and manufacturing sectors.

Table 4. Summary of 2002 Small Entity Energy Expenditures by Major Sector

Estimated Small Entity Share of Total Small
Energy Expenditures Entity Energy
Major Sector NAICS Codes ($million) Expenditures (percent)
Commercial 423 thru (13 52,343 41.0
Manufacturing 311 thru 339 45,129 36.01
Construction 2301thru 230 14,011 11.0
Agriculture 111 thru 112 e rn2
Mining 211 thru 213 5,443 4.3
Electricity Generation 2211 2,412 1.9
SUBTOTAL 127,784 100
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Tables 5 through 10 present the following information for each major sector NAICS code for

which energy expenditure data were available:

e Total small entity energy expenditures (in millions of dollars);

e Small entity energy expenditures as a percentage of small entity revenue;'’

e The ratio of small entity energy expenditures as a percentage of small entity revenue to
large entity energy expenditures as a percentage of large entity revenue;

e Small entity pre-tax profit margin; and

e The ratio of the small entity pre-tax profit margin to the large entity pre-tax profit margin.

Measures 1 and 2 provide direct information for evaluating the significance of energy costs to
small entities in each NAICS code; higher values indicating greater importance within that
industry. Measure 3 evaluates whether energy costs are of greater significance to small entities
than large entities within that NAICS codes; larger values suggest that energy costs
disproportionately impact small entities in that sector (i.e., for a given dollar of revenue, small
entities spent more on energy than large entities). Smaller values for measure 4 indicate that
small entities have lower profit margins, indicating the potential for relatively small energy price
increases to negatively impact small firm health. The final measure (ratio of the small entity pre-
tax profit margin to the large entity pre-tax profit margin) shows whether small entity baseline
profitability is higher or lower than that of large entities. Values below 1.0 suggest that smaller
entities have less ability than larger entities to absorb energy price increases via reductions in

profits.

Tables 11 through 13 identify the sectors in which energy costs are of greatest concern to small
entities. Table 11 lists the ten sectors with the highest total small entity energy costs; Table 12
lists the ten sectors in which small entities have the highest ratios of energy expenditures to
revenue; and Table 13 lists the ten sectors in which energy costs, measured as a percentage of

sector revenue, are of greater significance to small entities than large entities.

""" For the construction sector, percentages are relative to total value of business done; for the manufacturing sector,
percentages are relative to value of shipments; for the commercial sector, percentages are relative to sales.
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Table 14 identifies the five sectors in which small entities appear to be most vulnerable to energy
price increases. These sectors were chosen because they appear the most often in Tables 11-13;
they have low small entity profit margins; and the small entities in these sectors generally have
lower profitability levels than the sector’s large entities (suggesting that small entities in these

sectors have a less ability to absorb energy price increases than large entities).

For the five sectors identified in Table 14, Table 15 reports the percentage of 2002 total small
entity energy expenditures by type of energy.'? This table clearly indicates that the importance
of each energy type is varies by sector. For example, electricity accounted for more than 92
percent of 2002 small entity energy expenditures in the general merchandise stores sector, but
only 3 percent of total energy expenditures in the truck transportation sector. Similarly, natural
gas was responsible for more than one-quarter of the small entity energy expenditures in the
durable goods merchant wholesalers sector, but less than 1 percent of total energy expenditures
in the truck transportation sector. As expected, the two transportation-related priority sectors
identified in Table 15 (truck transportation and couriers and messengers) have the greatest
percentage of total expenditures from motor fuels (96 percent and 83 percent, respectively). Of
the priority sectors, the dairy cattle and milk production sector is unique in that electricity and

motor fuels are responsible for similar percentages of total energy expenditures.

> Because size category-specific motor fuel expenditure data were not available for the couriers and messengers
and truck transportation sectors, Table 15 reports overall sector percentages for these sectors rather than small entity
percentages
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April 2008

Table 11. Top 10 Sectors with the Highest Small Entity Energy Expenditures

Energy Expenditures as
% of Sales

Pre-Tax Profit Margin

Small Entity Small
Energy Entity/

Expenditures | Small Entity | Small Entity/ | Small Large
NAICS Code (million $) (%) Large Entity | Entity (%) | Entity
325 — Chemical Manufacturing 19,439 L 1.2 4.1 0.9
414 — ["ruck [ransportation 15,231 12.3 11.9 3.0 1.0
23— Specialty {'rade Contractors (030 2.1 1.1 4.0 1.0
22 — ["ood Services & Drinking (1414 o0 4.9" 30 19
Places
311 — [Cood Manufacturing 5,044 1.9 2.4 4.1 14
445 - "ood & [leverage Stores 5,5(1" 2.1 53.3 1.0 1.1
32[1— Nonmetallic Mineral Product
Manufacturing 4,504 52 1.2 4.5 0.0
21 — Accommodation 3,200 (1 4.0 2 0.0
2301- Construction of [uildings 3,190 1.0 1.00 4.0 0.9
331 — Primary Metal -
Manufactum% 2,901 3.0 0.3 5.2 1.0

Table 12. Top 10 Sectors with the Highest Small Entity Energy Expenditures as a
Percentage of Sales

Energy Expenditures Pre-Tax Profit
as % of Sales Margin
Small Entity Small Small
Energy Entity/ Small Entity/
Expenditures| Small Large Entity Large
NAICS Code (million §) | Entity (%) Entity (%) Entity
1125 & 1129 — Animal Aquaculture &
[ither Animal Production 395 20.1 13 N/A N/A
1124 — Sheep and Goat [“arming 53 1033 0.0 N/A N/A
1112 — [“egetable and Melon (“arming 201 15.0 0.0 N/A N/A
11193, 1194, & 1199 — Sugarcane, [lay, . 7
& All [ ther Crop [ arming (1o 14.4 0. N/A N/A
11192 — Cotton [‘arming 211 13.5 0.0 N/A N/A
11211 —[ eef Cattle Ranching and 2,001 12.0 0.2 N/A N/A
[farming, including "eedlots
414 — ["ruck Cransportation 15,231 12.3 11.9 3.0 1.0
492 — Couriers and Messengers 1,004 10.10 5019 2.3 1.0
1123 — Poultry and Egg Production 473 10.5 0.0 N/A N/A
1114 — Greenhouse, Nursery, and 1 ‘
[Coriculture Production 293 9.9 0.1 4.0 2.9
Notes: N/A —not available.
26 Final Report




Characterization and Analysis of Small Business Energ

y Costs

April 2008

Table 13. Top 10 Sectors with the Highest Ratio of Small Entity to Large Entity
Energy Expenditures to Sales

Energy Expenditures | Pre-Tax Profit
as % of Sales Margin

Small Entity Small Small

Energy Small Entity/ Small | Entity/

Expenditures | Entity Large | Entity | Large

NAICS Code (million $) (%) Entity (%) Entity
492 — Couriers and Messengers 1,004 10.U0 5019 2.3 1.0
445 — ["ood & [everage Stores 5,601 2.1 53.3 1.0 1.1
452 — General Merchandise Stores 2,514 4.1 42.5 1.3 0.4
22 — [Tospitals 100 4.1 21.3 L4 2.0
414 - [“ruck Cransportation 15,231 12.3 11.9 3.0 1.0

13 — Religious/Grantmaking/Civic/
Professiongal & Similar {7rg. ° 3t 0.4 9.1 mH 11
511 — Publishing Industries (except Internet) " 0.1 [ 5.2 0.9
(22 — "ood Services and Drinking Places 1414 2.0 4.9 3.0 1.2
g4§ - !"'pilding Material & Garden Equipment 1,451 09 40 29 05
upplies Dealers

[21 — Accommodation 3,2[0 [ 4.1 (2 0.13

Table 14. Top 5 Sectors in Which Small Entities Are Most

Vulnerable to

Energy Cost Impacts

Energy Expenditures as
% of Sales Pre-Tax Profit Margin
Small Entity Small
Energy Entity/

Expenditures | Small Entity Large Small |Small Entity/
NAICS Code (million $) (%) Entity Entity (%) | Large Entity
p2 - ouriers and 1,704 10.0 5119 2.3 1.0

essengers

11212 — Dairy Cattle and Milk 32 2 oL 10 0.2
Production
452 — General Merchandise
Stores : 2,514 4.1 42.5 1.3 0.4
423 — Durable Goods O e O
Merchant [ holesalers 2,440 0.3 19 0.3 0.0
414 — [‘ruck {ransportation 15,231 12.3 11.9 3.0 1.0
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Table 15. Total Energy Expenditure Percentages by Fuel Type for Most
Vulnerable Sectors

Small Entity . Percentage of Total Energy Expenditures
Energy Non-Motor Fuels
Expenditures All Motor Natural
NAICS Code (million $) |Electricity | Fuels | Fuels Total Gas Other
492 — Couriers and ;
Messengers(’ 1,004 13.9 [ (3.3 2.1 25 0.4
11212 — Dairy Cattle and Milk R .
Production(’ 32 43.9 5011 45, 10.3 1.3 9.1
452 — General Merchandise : -
Stores 2,514 92.2 [ N/A [ (10 1.1
423 — Durable Goods
Merchant [ holesalers 2,440 (2.4 | 204 N/A 2011 25.11 2.0
1414 — ["ruck Cransportation 15,231 3.1 919 94 0.5 0.5 0.1

[T - due to lack of motor fuel expenditure data by size category, NAICS code 404 and 492 data are estimates
for the total sector rather than for small entities.

I - separate motor fuel expenditure estimates are available for diesel (1(12) and gasoline/gasohol (2(1[).
N/A - not available.

The study results indicate that the manufacturing and commercial sectors have the greatest
potential for small entity energy price impacts. When measured on the basis of expenditures per
value of industry shipments, small entities spent considerably more on energy in 2002 than
larger entities in a majority (10 of 17) of the manufacturing sector industries with available data.
The data reveal three manufacturing sector industries as having energy costs per dollar of output
that are more than double those incurred by larger entities: food manufacturing; leather and allied
products manufacturing; and computer and electronic product manufacturing. Profitability data
further indicate the challenges that small entities face from increases in energy and other
production input prices: 13 of the 19 manufacturing sector industries with available data have

lower baseline profit margins among small entities than large ones.

Similarly, small entities have higher energy expenditures per dollar of sales than larger entities
in 26 of the 31 commercial sector industries studied. The median commercial sector industry has
a small entity energy cost per sales ratio that is 2.7 times the ratio of large entities. General
merchandise stores; food and beverage stores; and couriers and messengers are three of the
commercial sector industries where small entity energy costs per sales ratios are highest relative

to their large entity counterparts. The couriers and messengers industry is particularly
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noteworthy in that small entity energy expenditures amount to more than 10 percent of total
small entity sales. In addition, data indicate that a majority of commercial sector industries

have smaller small entity baseline profit margins than their larger industry counterparts.

Although the results for other economic sectors (agriculture, mining, construction, electric
generation) show a more equal distribution of small and large entity baseline profit margins and
energy expenditures per unit of output, all but the electric generation sector have one or more
individual industries for which available data suggest that energy price increases are expected to

result in greater impacts on small entities than large entities
2. Energy Price Disparities

As noted earlier in the Section B.1 discussion, it appears that the Nguyen and Lee (2002)
analysis did not evaluate the possibility that smaller manufacturing sector establishments may
face higher energy prices than their larger counterparts. This section provides energy price
information by entity size as compiled in this study for the manufacturing, commercial, and

electric generation sectors.

Table 16 displays 2002 energy price information by fuel type and employment size category
from the 2002 Manufacturing Energy Sector Consumption Survey (MECS). Table 17 converts
this information into ratios representing how each employment size category’s energy price
relates to the overall sector average energy price. This table clearly shows small manufacturing
establishments faced higher than average prices in 2002 for electricity, distillate fuel oil, and
natural gas. (Coal prices also appear to be higher than average for most of the smaller

establishment size categories.)
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Table 16. Energy Prices in the Manufacturing Sector by Fuel Type and
Establishment Size Category, 2002

Dollars per Million Btu

Employment Residual Distillate Natural | LPG and

Size Category Electricity Fuel Qil Fuel Qil Gas NGL Coal
Cnder 50 19.11 3.64 7.38 463 5.19 2.15
50-99 17.76 3.62 7.07 4.13 7.07 N/A
100-249 15.51 4.05 6.48 4.1 5.16 1.92
250-499 13.08 3.91 6.43 3.83 6.36 1.77
500-999 12.35 3.51 5.43 3.78 5.75 2.04
1,000 or more 11.72 3.89 5.58 3.6 5.96 1.89

Sector average 14.13 3.78 6.56 3.9 5.84 1.87

Source: E.[1. Pechan based on Manufacturing Energy Sector Consumption Survey.
N/A - not available.
LPG and NGL 1! liquefied petroleum gas and natural gas liquids

Table 17. Comparison of Size Category Price and Average Sector Price in the
Manufacturing Sector, 2002

Ratio of Employment Size Category Price to Average Sector Price
Employment Residual Distillate Natural | LPG and
Size Category Electricity Fuel Oil Fuel Oil Gas NGL Coal
Uinder 50 1.35 0.96 1.13 1.19 0.89 1.15
50-99 1.26 0.96 1.08 1.06 1.21 N/A
100-249 1.10 1.07 0.99 1.05 0.88 1.03
250-499 0.93 1.03 ‘ 0.98 0.98 1.09 0.95
500-999 0.87 0.93 0.83 0.97 0.98 1.09
1000 and (ver 0.83 1.03 0.85 0.92 1.02 1.01

Source: E.[1. Pechan based on Manufacturing Energy Sector Consumgption Survey.
Notes: N/A - not available.
LPG and NGL [ liquefied petroleum gas and natural gas liquids

Table 18 presents energy prices by fuel type and employment size category as computed from
2003 CBECS microdata.”® Table 19 displays this information as ratios of each employment size

category’s average price to the overall commercial sector average price. This table indicates that

" See the Commercial Buildings Energy Consumption Survey (CBECS) microdata section of Appendix A for
discussion of this data set.
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smaller commercial sector entities face higher electricity and natural gas prices than their larger
counterparts, with electricity prices up to 30 percent higher for the smallest entities relative to the

prices paid by the largest entities.

Table 18. Energy Prices by Fuel Type and Establishment Size Category in the
Commercial Sector, 2003

Employment Size Dollars per Million Btu

Category Electricity Fuel Qil Natural Gas
Oto4 32.72 9.94 10.32
5t09 30.00 9.21 11.06
1010 19 27.88 8.79 9.00
20 t0 49 26.78 9.79 8.84
50 to 99 24.53 6.57 8.47
100 or more 23.58 9.80 8.29
Sector average 30.98 9.71 10.04

Source: E.[1. Pechan based on the Commercial {‘uildings Energy Consumption Survey.

Table 19. Comparison of Size Category Price and Average Sector Price in the
Commercial Sector, 2003

Ratio of Employment Size Category Price to
Employment Size Average Sector Price
Category Electricity Fuel Oil Natural Gas
Oto4 1.06 1.02 1.03
5t09 0.97 0.95 1.10
10{0 19 0.90 0.91 0.90
20 to 49 0.86 1.01 0.88
50 to 99 0.79 0.99 0.84
100 or more 0.76 1.07 0.83

Source: E.[. Pechan based on the Commercial [uildings Energy Consumption Survey.
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Tables 20 and 21 present 2002 energy price information for small and large electric generation
sector facilities as developed from EIA data sources.'* These tables indicate that small utilities
in this sector did not generally face energy price disadvantages. (Although a small price
disadvantage existed for coal purchases, average natural gas prices were slightly lower for small

utilities.)

Table 20. Energy Prices by Fuel Type and Size Category in the Electric
Generation Sector, 2002

Cents per Million Btu
Bituminous Subbituminous | Distillate Fuel Natural
Size Category Coal Coal Oil Gas
Small 167.6 119.0 544.3 345.3
Large 146.0 110.6 537.9 384.4
Sector average 146.3 110.7 538.0 383.7

Notes: Small entities are defined as those that generate no more than 4 million megawatt hours of electricity.

Source: E.[1. Pechan based on the [.S. Department of Energy, Energy Information Administration.

Table 21. Comparison of Size Category Price and Average Sector Price in the

Electric Generation Sector, 2002

Ratio of Size Category Price to Average Sector Price
Bituminous Subbituminous | Distillate Fuel Natural
Size Category Coal Coal Oil Gas
Small 1.15 1.07 0.90
Large 1.00 1.00 1.00

Notes: Small entities are defined as those that generate no more than 4 million'megawatt hours of electricity.
Source: E.[J. Pechan based on the [1.S. Department of Energy, Energy Information Administration.

" See the electric generation (NAICS code 2211) section of Appendix A for a discussion of the development of
utility energy prices.
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E. SUMMARY/RECOMMENDATIONS FOR FUTURE RESEARCH

Profit margins will be reduced or even eliminated when firms are forced to absorb energy price
increases. Reduced profits generally result in cash flow impacts, which may in turn affect firms’
access to capital for investments. This is likely to be a particular concern for small firms which

have more difficulty in obtaining necessary capital.

This study identifies the industries and energy types for which energy price increases are likely
to result in the largest small entity impacts. It finds that small energy price impacts are expected
to be most significant in the manufacturing and commercial sectors; the data also indicate that

small entities pay substantially higher prices for the major types of energy used in these sectors.

A suggested area for future research is a survey of representative firms in the sectors that have
been identified as most severely affected by potential energy price increases. Such a study
would seek to determine how firms coped with past energy price increases, what challenges they
see ahead from potential future price increases, and how they would plan to respond to various
hypothetical percentage increases in energy prices. Such information would provide a better
understanding of the unique challenges that small businesses face during times of rising energy

prices.
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APPENDIX. ENERGY EXPENDITURE ESTIMATION PROCEDURES

This appendix provides a detailed discussion of the data sources and methods used to
characterize energy costs by NAICS code. This discussion is organized by major economic
seclor.

Agriculture (NAICS codes 111 - 112)

Unlike the manufacturing and commercial sectors, which tend to use number of employees to
determine small business status. agricultural NAICS codes generally use revenue data.
Therefore, the author computed energy data by revenue size category rather than employee size
category.

Steps

(1) Using data from Table 57 (Summary of Combined Government Payments and Market
Value of Agricultural Products Sold: 2002) from the 2002 Census of Agriculture, the
author computed the proportion of sales by individual revenue category for each reported
agricultural sector (e.g.. “grains, oilseeds, dry beans, and dry peas™ for the $1 million+
revenue category = $5.2 billion / $39.9 billion = (.1304). Before calculating proportions
for the “horses, ponies, mules, burros, and donkeys”™ sector, the author first added the
20035 total sales values for animal aquaculture from the 2005 Census of Agriculture. (The
2002 Census did not report these data.) This was necessary because the next step
requires linking the 2002 Census of Agriculture Table 57 data to Table 59 NAICS code
revenue data, and the Table 59 data is reported for the sum of NAICS code 1129 (horses,
ponies, mules, burros, and donkeys) and NAICS code 1125 (animal aquaculture) rather
than for each individual NAICS code.

(2)  The proportions from step 1 were applied to the total revenue estimates by NAICS code
found in Table 59 of the 2002 Census of Agriculture. Step 2 results in revenue estimates
by agricultural NAICS code for each of 11 revenue size categories.

(3) Compiled NAICS code-level expenditure data representing “total farm production
expenses” and “gasoline, fuels, and oils” from Table 59 of the 2002 Census of
Agriculture.

(4)  Compiled the following data by each of 12 reported farm production specialties
(e.g.. general cash grains) and economic class ($1 million or greater) from the U.S.
Department of Agriculture (USDA)’s “Farm & Operator Households: Structure &
Finance,” (downloaded from http://www.ers.usda.cov/Data/ ARMS/app/Farm.aspx).
which is a compilation of data obtained from the Agricultural Resource Management
Survey (ARMS): (a) number of farms: (b) gross cash income ($); (c) total cash expenses
($); (d) utilities ($): and (e) fuels and oils ($). the income and expenditure values are
reported on a per farm basis.
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Using the data compiled in step 4, calculated production specialty/economic class totals
by multiplying each per farm income/expenditure value by the applicable number of
farms (a).

Summed the income and expenditure category value totals computed in step 5 across
economic class to yield income/expense category totals by production specialty.

Where necessary, the author next summed the production specialty-level income and
expenditure category estimates computed in step 6 to the Census of Agriculture-reported
NAICS code level.

Computed the proportion of total fuels and oils expenditures in each economic class
(e.g., 1 million or greater) as computed in step 5 to total fuels and oils expenditures as
computed in step 6. For example, assuming that total fuels and oils expenditures are
$100 million for the “tobacco, cotton, peanuts” production specialty, and that
expenditures from the $500,000 to $999,999 economic class for this specialty are

$23 million, then $23 million/$100 million = 0.23 would be the proportion for the
$500,000 to $999,999 economic class for the “tobacco, cotton, peanuts” production
specialty.

Computed similar economic class proportions to those in step 8 using the “total cash
expenses” data computed in step 5.

Applied the proportions computed in step 8 to the “gasoline, fuels, and oils” expenditure
totals by NAICS compiled in step 3 to yield estimated expenditures for fuels and oils by
NAICS and each of five economic classes. Also, applied the proportions computed in
step 9 to the “total farm production expenses” totals by NAICS code as computed in step
3. This yielded estimates for total farm expenses by each of 70 Agricultural Census
category/economic class combinations (14 Census categories X 5 economic classes = 70
combinations).

Using the data from step 7, for each Census category/economic class combination,
computed the proportion of “total cash expenses” that are “utilities” expenses. This step
yielded five economic class proportions for each of the fourteen Census of Agriculture
categories.

Applied the proportions from step 11 to the “total farm production expenses” by Census
category/economic class combination as computed in step 10 to yield estimates of
“utilities” expenditures by Census category/economic class combination.

Summed the NAICS code-level revenue estimates for each of eleven revenue size
categories computed in step 2 to match the five economic classes ARMS data first
described in step 4.

Computed the following percentages for each Agricultural Census category and
economic class combination: (a) total farm production expenses as a percentage of total
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revenue; (b) “gasoline, fuels, and oils” expenditures as a percentage of total revenue; and
(c) “utilities” expenditures as a percentage of total revenue. Also, prepared the following
additional values: total electricity expenditures and the proportion of fuels/oils
expenditures by type of fuel/oil.

In addition, the author estimated electricity expenditures by NAICS and economic size class
using the following steps:

(1)  Compiled the following data for each Agricultural sector NAICS code from the 1997
Census of Agriculture (1997 Census data were used because 2002 Census did not report
the necessary data): (a) electricity expenditures ($1,000s); and (b) petroleum products
expenditures ($1,000s).

(2) Computed the ratio of electricity expenditures/petroleum product expenditures for each
NAICS code.

3) Multiplied the ratios computed in step 2 by the gas, fuels, and oils expenditures values by
NAICS code that were compiled earlier from the 2002 Census of Agriculture. This step
yields 2002 estimates of electricity expenditures by NAICS code.

4) Computed proportions by economic size class from the “utilities” expenditure values that
were previously compiled in steps 4 through 6 of the earlier agricultural sector
instructions described above. -

(5) Multiplied the 2002 electricity expenditure estimates by NAICS code from step 3 by the
utilities expenditure proportions from step 4 to yield estimates of electricity expenditures -
by economic class.

Furthermore, the author estimated fuels/oils expenditures by type of fuel/oil using the following
steps:

(1) From the 1997 Census of Agriculture, compiled NAICS-level expenditures for each of
the petroleum product subcategories -- i.e.: (a) gasoline and gasohol; (b) diesel fuel;
(c) natural gas; and (d) LP gas, fuel oil, kerosene, motor oil, grease, etc. and computed
the proportion of total expenditures by subcategory by NAICS code.

- (2) For each NAICS code, multiplied the step 1 proportions by the total petroleum products
expenditures compiled in step 1 of the electricity expenditures calculation steps.
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Mining (NAICS codes 211 - 213)

For 3-digit NAICS code in the mining sector (211, 212, 213), the author:

€]

2)

€)
“)

&)

Compiled the following values by employment size category from the 2002 Census of
Mining: (a) total shipments & receipts for services, and (b) total cost of supplies.

Compiled the following values from the 2002 Census of Mining: (a) total cost of
supplies, (b) purchased fuels consumed, and (¢) purchased electricity. Summed the
purchased fuels and purchased electricity values to represent “total energy costs.”

Computed the proportion of total cost of supplies that are total energy costs.
Multiplied the proportions from step 3 by the cost of supplies values by employment size
category as compiled from step 1. The result is estimated total energy cost by 3-digit

NAICS code and employment size category.

Computed the ratios of total energy cost (step 4) to total shipments & receipts for services
(from step 1) for each NAICS code/employment size category.
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Construction (NAICS codes 236 - 238)

For 3—digit NAICS codes in the Construction sector (236, 237, 238):

(1

2

3)

(4)

)

(6)

()

(8)

Compiled the following values by receipts size category from the 2002 Census of
Construction: (a) value of business done, and (b) cost of materials, components, supplies,
and fuels. ‘

Compiled the following values by NAICS code from the 2002 Census of Construction:
(a) cost of materials, components, and supplies, (b) total cost of power/fuels/lube (this
entry does not include cost of on-highway or off-highway fuel), (¢) on-highway fuel, and
(d) off-highway fuel. values for (a) and (b) were summed together to yield values that
match the step 1 receipts size category values reported as “cost of materials, components,
supplies, and fuels.”

Using the data from step 2, compﬁted the proportion of total cost of power/fuels/lube to
total cost of materials, components, supplies and fuels for each NAICS code.

Multiplied the proportions from step 3 by the cost of materials, components, supplies, and
fuels values by employment size category as compiled from step 1. This step estimates
initial total energy cost (excluding on- and off-highway fuel) by 3-digit NAICS code and
receipts size category.

Summed total cost of power/fuels/lube with on-highway fuel and off-highway fuel
expenditures from data compiled in step 2, and computed the ratio of total cost of
power/fuels/lube to the sum of these three values (hereafter referred to as final total
energy cost) for each NAICS code.

Multiplied the ratios from step 5 by the initial total energy cost (excluding on- and off-
highway fuel) by NAICS code and receipts size category computed in step 4 to yield final
total energy cost by NAICS code and receipts size category.

Computed the ratios of final total energy cost (from step 6) to total value of business done
from step 1 for each NAICS code/receipts size category.

Compiled available detailed energy expenditure data from the 2002 Census of
Construction by NAICS code, and computed the proportion of final total energy cost by
NAICS code for the following (note that data are not available to identify potential
energy cost differences by receipts size category): purchased electricity;
natural/manufactured gas; gasoline/diesel from other establishments/companies; on-
highway fuel; and off-highway fuel.
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Eleetric Generation (NAICS code 2211)

The author computed fuel cost estimates for each individual utility with net electricity generation
greater than zero. For public utilities, reflects municipalities, political subdivisions, States, and
Federal entities engaged in the generation of electricity that had at least 150,000 megawatthours
(MWh) of sales to ultimate consumers and/or at least 150,000 MWh of sales for resale for each
of two years prior to 2002. For private utilities, reflects all power plants with a generating
capacity of at least one megawatt.

Public and Private Utilities

For utilities with net generation values >0, compiled utility ownership. net generation, and total
revenues for 2002 from the Energy Information Administration’s Form EIA-861 (*Annual
Electric Power Industry Report™) database for 2002, accessed from
hitp://www.eia.doe.gov/cneaf/electricity/page/eia86] .html.

Public Utilities

(1)  Compiled from Form EIA-412 (*Annual Electric Industry Financial Report™) database,
Schedule 7 (“Electric Operation and Maintenance Costs™), accessed from
http://www eia.doe.gov/cneaf/electricity/page/eiad 12 himl, the following 2002 data: (a)
steam power generation fuel cost, and (b) other power generation fuel cost (did not
compile nuclear fuel cost information for consistency with private utility data, which
does not have this information available).

(2)  For each public utility, summed the steam power generation fuel cost with the other
power generation fuel cost to yield total fuel cost.

(3)  Summed the utility-specific revenue and fuel cost information into two totals: one for
utilities with net generation >0 but no more than 4 million megawatthours (SBA
definition of small entity for NAICS 2211), and one with utilities >4 million
megawatthours. Computed a cost-to-revenue ratio for small utilities and a cost-revenue
for large utilities. [Also, computed cost-to-revenue ratios for each individual public
utility. ]

Private Utilities
(1)  Compiled from Form EIA-906 (“Power Plant Report) database (accessed from

http://www.eia.doe.gov/cneaf/electricity/page/eia906_920.html), monthly and annual fuel
consumption by fuel type for each private utility.

(2)  Compiled from Form EIA-423 (*Monthly Cost and Quality of Fuels for Electric Plants
Report™) monthly fuel cost data for each electric power producer (this form is used to
obtain data for each electric generating plants whose total steam turbine electric
generating capacity and/or combined-cycle generating capacity is 50 or more megawatts.)
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Computed the average annual price by utility for the fuel types reported on Form EIA-
906 by calculating the average as a weighted average of the Form EIA-423 monthly price
values, where the monthly prices are weighted by the Form EIA-423 quantity purchased
in each month. In some cases, there was some judgment necessary to assign Form EIA-
423 fuel types to Form EIA-906 fuel types.

For Form EIA-906 utility/fuel type combinations for which Form EIA-423 price
information was not available, the author developed price estimates. In particular, the

- author defaulted to price information from one of two sources, listed in order of

preference: the June 29, 2006 EIA report “Cost and Quality of Fuels for Electric Plants,
2002 and 2003” or average prices computed from the Form EIA-423 utility specific price
data. When the EIA report was used, the author assigned the average fuel price for the
state in which the utility is located unless state-level price information was not available,
in which case, a regional average price was assigned. If both a state and a regional price
were not available, then the author assigned the national average reported price. In cases
where no price information was available in the EIA report, the author developed and
applied a State-level average price from the Form EIA-423 database information. If the
appropriate State was not available from the Form EIA-423 database, the author
developed and applied a National-level average price computed from the Form EIA-423
database.

Multiplied the annual fuel price information developed in steps (3) and (4) by the annual
fuel consumption estimates compiled in step 1. This step yields fuel costs by utility/fuel

 type.

Summed the utility-specific revenue and fuel cost information into two totals: one for
utilities with net generation >0 but no more than 4 million megawatthours (SBA
definition of small entity for NAICS 2211), and one with utilities >4 million

- megawatthours. Computed a cost-to-revenue ratio for small utilities and a cost-revenue

for large utilities. (Also, computed cost-to-revenue ratios for each individual public
utility.) '

Using the utility-specific cost-to-revenue ratios computed as described above in the Public
Utilities and Private Utilities subsections, the author also computed overall electric generation
sector cost-to-revenue ratios for the following size categories: (a) 4 million megawatthours or
less; and (b) >4 million megawatthours.
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Manufacturing (NAICS codes 311 - 339)

Steps used to characterize Manufacturing sector energy costs for 3—digit NAICS codes in the
Manufacturing sector (311 - 319):

(1)

2

3)

(4)

Compiled data from Table 5 of the 2002 Census of Manufacturers (Census) on the
number of employees, value added, value of shipments, and number of establishments by
employment size category (1 to 4; 5t0 9; 10 to 19; 20 to 49; 50 to 99; 100 to 249; 250 to
499; 500 to 999; 1,000 to 2,499; 2,500 or more; and total) by 3-digit NAICS code.

Compiled NAICS level data from Table 6.4 of 2002 Manufacturing Energy Consumption
Survey (MECS) on total fuel consumption (in Btu) per employee, per dollar of value
added, and per, value of shipments by employment size category (< 50; 50 to 99; 100 to
249; 250 to 499; 500 to 999; 1,000 and above; and total).

Multiplied each of the fuel use estimates from step 2 by the number of employees, value
added, and value of shipments estimates from step 1. Calculated the average of the three
estimates and used as the estimate of total fuel use (in Btu) by each of the employment
size categories listed above in step 1. For NAICS codes where employment data were
withheld, only used the MECS per employee fuel data to estimate fuel consumption (see
discussion below of steps used to estimate withheld data). '

Estimation of Withheld Employment Data: The Census reports “All
Establishments™ totals. For all the missing employment categories except the
2,500+ category, the author multiplied the reported number of establishments by
the midpoint of the employment range (e.g., NAICS 322 for employment category
1 to 4 employees--multiplied 814 establishments by 2.5 employees = 2,035). For
the 2,500+ category, the author used the mid-point associated with the Census’s
“Number of employees flag” (e.g., NAICS code 322 = 7,499.5). Next, the author
subtracted the employment for the employment size categories for which there is
no withheld data from the total employees for the NAICS code. This calculation
yields total employment for the missing categories. This employment value was
then allocated to the missing categories in proportion to the initial employment
estimates calculated from the midpoint procedures noted above.

For example, if total employment for NAICS code 322 was 100,000 and the
employment for all the categories that are not withheld is 90,000, then 10,000
employees are associated with the withheld employment categories. For the 1 to
4 employment category, 0.213435 of the 10,000 employees would be allocated to
this category based on the proportion of employees calculated from the initial
employment estimates from each size category [i.e., 2,035 /(2,035 + 7,499.5)].
This procedure would result in an estimated 2,134.35 employees (10,000 *
0.213435 =2,134.35, rounded = 2,134).

Adjusted the Total fuel consumption estimates computed in step 3 to match the
PURCHASED QUANTITY estimates reported in the first column in MECS Table 7.6.
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This step was accomplished by multiplying the values in step 3 by the NAICS-level ratios
of Table 7.6 “Total Purchased Quantity” values to the NAICS-level sum of total fuel
consumption values calculated in step 3.

Estimated Table 7.6 PURCHASED QUANTITY values for each fuel type in trillion Btu
terms by multiplying the Table 7.6 physical unit-based values by Btu conversion factors.
These Btu conversion factors were as follows: electricity - 0.00342; residual fuel oil -
6.287; distillate fuel oil - 5.825; natural gas - 1.029; LPG and NGL - 3.612; coal - 22.489;
and coke and breeze - 22.3. before applying these factors, first estimated the withheld
Table 7.6 PURCHASED QUANTITY electricity values (i.e., for NAICS codes 311, 322,
331, 335, and 336) by allocating the total electricity withheld across all NAICS (342,114
million kWh) to these five NAICS based on the proportions represented by the First Use
of Energy Net Electricity Btu values reported in MECS Table 1.2.

Computed the proportions of total NAICS-level PURCHASED QUANTITY values for
each fuel type from the Btu-based values computed in step 5. In cases where these values
are reported as * or W or Q, treated as if 0.

Multiplied the values from step 4 by the proportions from step 6 by linking on NAICS
code to estimate NAICS/Fuel Type/Employment Category level fuel PURCHASED
QUANTITY estimates in Btu terms. .

Estimated the dollars spent on each fuel type by NAICS/Fuel Type/Employment
Category using the price per Btu by employment size category data from Table 7.5 in the
2002 MECS.

Using the estimates from step 8, computed proportions by NAICS/fuel type combination
of the $ spent by each Employment Size Category.

Multiplied the proportions from step 9 by the Expenditures for Purchased Energy data in
Table 7.9 by linking the two data sets on NAICS code and fuel type.
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Commercial (NAICS codes 423 - 813)
Economic Census Data

From the various sector specific publications for NAICS codes 42-81 (e.g., Wholesale Trade),
the author compiled from AmericanFactFinder

(http://factfinder.census.gov/servlet/1IBQTable? bm=vé&-ds_name=BE02000101&- lang=en) by
3-digit NAICS code and following employment size categories: All; All operated entire year, 1,
2,30r4,50r6,7109, 10to 14, 15 to 19, 20 to 49, 50 to 99, 100+ employees, and
establishments not operated all year (all but NAICS code 55 have data reported for these
categories), the following data: (1) Number of Establishments; (2) Sales; and (3) Number of
paid employees for pay period including March 12. The author then aggregated/retained these
data for the following employment size categories: a) All operated entire year; b) 0 to 4
employees: ¢) 5-9 employees; d) 10-19 employees; ¢) 20-49 employees; f) 50-99 employees; and
g) 100+ employees.

The author developed energy cost per sales ratios for the NAICS code/employment size
categories where Census data were withheld. The author also compiled from the 2002 Business
Expenses Survey (hitp://www.census.gov/csd/bes/), values by 3-digit NAICS code for:

(1) Sales

(2) Total Operating Expenses

(3) Cost of purchased electricity

(4) Cost of purchased fuels, excluding motor fuels

Next, the author compared the total sales data between the two data sets to ensure they matched
(note that the author did not develop small establishment energy cost information for any NAICS
where sales data were provided in the Census, but not in the BES, nor the one case - NAICS 514,
where we had sales information from BES. but not from Census). To address discrepancies
between sales estimates reported in the 2002 Economic Census and those reported in the 2002
Business Expense Survey (BES), the author adjusted the Census sales estimates to match the
BES estimates since the total expenditure and energy expenditure estimates reflect the values
reported in the BES. The following identifies the reasons for/approaches used to address these
discrepancies.

(a) NAICS codes 423 and 424 - the reason for the large discrepancy is that BES excludes
data from manufacturer sales branches and offices (MSBO), while the Census includes
these data. Therefore, the author applied the ratio of BES total sales to Census total sales
by NAICS code to the Census’s employment size category sales estimates (i.e.. sales for
0 to 4 employees; c) 5-9 employees: d) 10-19 employees; e) 20-49 employees: f) 50-99
employees: and g) 100+ employees).

(b)  With exception of NAICS code 813, all other NAICS codes where sales data are reported
in both the Census and the BES have somewhat higher sales estimates in BES than the
Census. The reason is that the BES includes establishments without payroll, while the
Census does not include these establishments. Again, the author applied the ratio of BES
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total sales to Census total sales by NAICS code to the Census's employment size
category sales estimates to yield sales estimates that match the BES reported values. The
resulting values will be somewhat higher than the Census values.

(c) NAICS code 813 — as a conservative assumption, the author did not make an adjustment
to the Census estimates -- even though, unlike Census, BES includes establishments
without payroll, Census reported sales greater than BES reported sales (there may have
been a revision to estimates that was reflected in one publication, but not the other).

d) All other NAICS codes have sales estimates reported in one publication, but not the
other--in all but one case, values are reported in the Census, but not BES. Thisis
generally because either the BES did not include the NAICS within its scope or the BES
expenditure estimates did not meet the Bureau of Census’s standards. The one exception
is NAICS code 514 -- reason why it is in BES, but not Census is because the NAICS was
substantially changed between 1997 and 2002, and NAICS code 514 is now comprised of
NAICS 51 (partial), 518 (all), and 519 (all). the author did not apply the BES data for
514 to NAICS 516, 518, 519 because it is not an exact match and because these NAICS
have very small energy costs as percentage of total operating expenses (electricity is 0.37
percent of total; purchased fuels is 0.03 percent).

Note that after performing the above, and comparing the results to the total BES sales data
(which should match), there were four NAICS codes that were not matching (492, 622, 623,
624). This is due to there being withheld data at the employment size category level. The author
estimated the sales/establishment for a given employment size category via interpolation or
extrapolation of surrounding values. and multiplied this ratio by the reported number of
establishments in the size category to yield initial estimated sales by withheld category, and then
adjusted these initial estimates to yield values that sum to the total NAICS code sales value.

Commercial Buildings Energy Consumption Survey (CBECS) Microdata

The author compiled detailed data from files 01, 15, and 16 of the 2003 CBECS, which is
available from:

http://fwww.eia.doe.gov/emew/cbecs/checs2003/public_use 2003/cbecs pudata2003.himl.
Because these data provide records that report estimates from a surveyed group of buildings, and
the ADJWTS field contains weighting factors to represent the national number of buildings
associated with each record, the author multiplied the reported data for a given record by the
value in the ADJWTS field (e.g.. national electricity expenditures are obtained by multiplying
the ELEXPS field values by the ADJWTS field values). The individual CBECS files are linked
together using values in the PUBIDS field.

- The author analyzed the CBECS microdata as follows:

(1) The author added two new fields to the File 01 data -- (1) to contain the estimated
number of employees per establishment rounded to the nearest integer; and (2) a flag
field to identify employment size per establishment category. For any values from step 1
that may result in errors because NOCCS field values are 0, the author set the number of
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)

3)

4)

)

(6)

Q)

(®)

employees per establishment to 0. Next, the author entered the following codes to reflect
the values calculated in the first step: 1 =<5 employees/establishment; 2 =5 to 9
employees/establishment; 3 = 10 to 19 employees/establishment; 4 = 20 to 49
employees/establishment; 5 = 50 to 99 employees/establishment; 6 = 100 or more
employees/establishment.

Calculated price per unit of energy by the employment/establishment size categories
noted above. Specifically, calculated from File 15 — ELEXP8/ELBTUS ($ per thousand
Btu of electricity); from File 16 — NGEXP8/NGBTUS ($ per thousand Btu of natural
gas), FKEXP8/FKBTUS ($ per thousand Btu of fuel oil), and DHEXP8/DHBTUS ($ per
thousand Btu of district heat) by employment size category.

Deleted all vacant building records (where the PBAS field equal to ‘01°), and all records
that report “0” in the number of businesses field (NOCCS).

Calculated the proportion of electricity expenditures by employment size category within
each primary business activity (PBA). The author then applied these proportions to the
NAICS-level electricity values compiled from the Business Expenses Survey (linked
PBAs to NAICS codes via the crosswalk table displayed at the end of these steps—using
the PBA identified with an “*” to identify the PBA for each 3-digit NAICS code). The
result is electricity expenditures by NAICS and employment size category.

Calculated the proportion of the sum of (natural gas expenditures + fuel oil expenditures)
by employment size category within each PBA. Multiplied these proportions to the
NAICS code-level cost of purchased fuels, excluding motor fuels data compiled from the
Business Expenses Survey (note that because CBECS excludes coal, LPG, and biomass,
this allocation procedure does not reflect about 5 percent of total commercial sector cost
of purchased non-motor fuels). Result is the cost of non-motor fuels by NAICS code and
employment size category.

Calculated the proportion of the sum of (natural gas expenditures + fuel oil expenditures)
from natural gas expenditures and fuel oil expenditures by PBA. After linking the PBA’s
to NAICS codes, The author multiplied the estimates from step 5 by these proportions to
estimate natural gas expenditures by NAICS code and employment size category, and
fuel oil expenditures by NAICS code and employment size category (note that national
commercial sector fuel oil expenditures are 85.81 percent distillate; 10.14 percent
residual fuel; and 4.04 percent kerosene).

Developed commercial sector energy expenditure estimates by NAICS code and
employment size category, and by NAICS code, fuel type, and employment size
category.

Developed commercial sector energy consumption expenditures per dollar of sales by
NAICS code and employment size category.
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FIVE EASY STEPS TO SAVE ENERGY AND WATER

Install compact fluorascent lamps (CFLs) in your
walk-in refrigerators and kitchen ventilation hoods jand
throughout your restaurant where appropriate).

install a high-efficiency pre-rinse spray valve
in your dishroom and save hundreds of dollars a year!

Fix water leaks immedintely—especially hot
waler leaks: wasted water, sewer, and water heating
costs can add up to hundreds of dollars a year.

Perform walk-in refrigerator maintenance:
check and replace door gaskets; clean evaporator and
condenser coils; check refrigerant charge.

Replace worn-out cooking and refrigeration
gguipmant with ENERGY STAR qualified madels!

Get additional easy to
implement tips at:
http:/lconserve.restaurant.org

Energy efficiency is a sound business practice that improves profitability, reduces greenhouse gas
emissions, and conserves resources. This guide is designed to help your restaurant save energy
and water, protect our Earth, and boost your bottom line.

ENERGY EFFICIENCY AND YOUR RESTAURANT

Restauranis use about 2.5 timas more energy per square foot than
other commercial buildings.

Most commercial kitchen appliances are energy intensive. For
instance, 8 typical electric deep fat fryer uses more than 11,000
kilowatt-hours (k'Wh] of energy per year which could cost you more
than $1,000 in electricity.

As energy costs increase, investing in energy efficiency is the best
way to protect your business against these rising prices.

You can reduce your restaurant’s energy consumption by following
the Cost Saving Tips outlined below and throughout this guide:

B Buy ENERGY STAR gualified appliances. If you're in the markat
for new equipment, think in terms of life-cycle costs, which
include purchase price, annual energy costs, and other long:
term costs associated with the equipment. High-efficiency
appliances could cost more upfront, but significantly lower
utility bills can make up for the price difference. Be sure o ask
your dealer or kitchen designer to supply you with ENERGY
STAR qualified equipment.

B Cutidle time. If you leave your equipment ON when it is not
performing useful work, it costs you money. Implement a
startupishutdown plan to make sure you are using only the
equipment that you need, when you need it.

B Maintain and repair. Leaky walk-in refrigerator gaskets, freezer
doors that do not shut, cooking appliances that have lost their
knobs—all these “energy leaks” add up to money wasted each
month. Don't let everyday wear and tear drive up your energy bills.

Example of the Average Energy
Consumption in a Full-service Restaurant
{British Thermal Units [Brul)

Sanitation
18%
Food
Refrigeration Mg?;d “n
6%

Lighting
13%

®  Cook wisely. Ovens tend to be more efficient than rotisseries:
griddles tend to be more efficient than broilers. Examine your
cooking methods and menu; find ways to rely on your more
energy-efficient appliances to cook for your customers.

B Recalibrate 1o stay efficient. The performance of your kitchen
equipment changes over time. Thermostats and control
systems can fail, fall out of calibration, or be readjusted. Take
the time to do a regular thermostat check on your appliances,
refrigeration, dish machines, and hot water heaters and resel
them to the correct operating temperature.



COOKING APPLIANCES

When replacing old appliances or buying new ones, look beyond
the sticker price. Buying and installing equipment that has earned
the ENERGY STAR could trim hundreds of dollars from your annual
utility bills. In order to realize the most savings from your ENERGY
STAR gualified equipment you must train your staff 1o use energy
wisely by following good operating practices such as those in the
Cost-Saving Tips that follow.

Steamers

Steam cookers provide an effective way to batch-cook food but
generating steam is an energy-intensive process. ENERGY STAR
qualified steamers have a sealed cooking cavity that consumes a

fraction of the energy and water required by traditional open systems.

In many cases the dollar savings are so great that it makes sense lo
replace an existing steamer with an ENERGY STAR qualified one.

Cost-Saving Tips

b Look for the ENERGY STAR
Close the door

Use the timer

Cut idle time

v ¥ v r

Maintain & repair

Good practices can save:
$250 to $350 in annual energy costs for a traditional, electric,
open-system steamer by eliminating an hour of idle time per day.

Buy an ENERGY STAR qualified connectionless
steamer and save:
= 51,000 for water and sewer cosis annually
= 1,100 in gas or electricity annually
igas or electric steamers)
Equating to an average $2,100 total savings
{some restaurants with high commercial sewer costs can
save hundreds of dollars more annually).

Fryers

Energy-efficient fryers that have earned the ENERGY STAR

offer shorter cook times, faster temperature recovery times, and
ultimately higher pound-per-hour production rates through advanced
bumer and heat exchanger designs. Some models also offer an
insulated fry pot, which reduces standby losses, giving the fryer a
lower idle energy rate.

Cost-Saving Tips
¥ Look for the ENERGY STAR

b Cut idle time & turn off back-up
fryers when possible

» Recalibrate

Good practices can save:
$250 annually for a gas fryer by cutting four hours of idle
time per day.

Buy an ENERGY STAR qualified fryer and save:
* 5100 for electricity annually (electric fryer], or

e 5450 for gas annually (gas fryer)

Convection Dvens

Convection ovens are the industry standard due Lo faster cook-
times produced by increased hot air movement inside the oven
cavity. In addition, convection ovens are now eligible for ENERGY

STAR qualification.

Cost-Saving Tips

b Look for the ENERGY STAR

¥ Cutidle time & tum off back
up ovens when possible

b Fully load the oven when
cooking

¥ Replace seals & tighten
hinges

Buy an ENERGY STAR qualified convection oven
and save:
® 5190 for electricity annually {electric oven), or

® 5360 for gas annually (gas oven)



Griddles

Griddles are a versatile piece of equipment and a workhorse
appliance found on most kitchen lines. Variations in efficiency,
production capacity, and temperature uniformity make it important
to choose wisely when shopping for a griddle. Many energy-
efficient griddles can deliver both high production capacity and
excellent temperature uniformity.

Cost-Saving Tips
# Look for the ENERGY STAR
¥ Cul idle time

¥ Recalibrate

Good practices can save:
$250 annually from a gas griddle by cutting three hours of
idle time per day.

Buy an ENERGY STAR qualified griddle and save:
® 5190 for electricity annually lelectric griddie), or
*  £175 for gas annually (gas griddle)

Holding Cahinets

ENERGY STAR hot food holding cabinets typically feature
impraoved insulation, so heat stays in the cabinet and out of the
kitchen. Aninsulated ENERGY STAR holding cabinet uses about
half the energy consumed by an uninsulated cabinet. Other
available features that could potentially save energy include
magnetic door gaskets, auto-door closers, and dutch doors.

Cost-Saving Tips

* Look for the ENERGY STAR
k  Shut off overnight

b Use the timer
k

Replace missing or worn out
control knobs

Good practices can save:
%500 annually by turning off an uninsulated holding cabinat
when the kitchen is closed.

Buy an ENERGY STAR qualified holding cabinet and save:
= 5310 to $8B0 annually for electricity

Combination Ovens

The combination oven is an extremely
versalile cooking platform with the
added bonus of a self-cleaning feature.
Operating & combination oven in “steam’
ar “eombination” mode typically uses
more enery and water than operating
in traditional convection mode. Use

the oven's programming capabilities to
properly control dif ferent cooking mode:
to maximize energy efficiency and cost
savings. Do your homework when buying a combination oven: the
most efficient models will use about half as much energy and water
as the inefficient models.

Good practices can save:
$400 to $800 annually off an electric combination oven by
cutting out two hours of idle time per day.

It ENERGY STAR qualitied models don't exist for the
type of equipment you're looking for don't worry: you
still have options. Ask distributors and manufacturers
for energy use information, and check anline for
equipment reviews. The California commercial food

service incentive program is also & third-party resource
because; like ENERGY STAR, appliances that qualify
must moet designated efficiency standards. The list of
qualifying appliances can be found at: www.fishnick.
com/saveenergy/rebates.




Broilers )

Broilers are true kitchen workherses but their dependability and
simplicity come at a price: searing heat requires a great deal

of energy and broilers have simple, non-thermostatic contrals,
This combination can make the broiler the most enargy intensive
appliance in the kitchen, For example, one gas broiler can use
more energy than six gas fryers. A new generation of broilars
incorporates hetter radiant designs, allowing the broiler to get the
job done while consuming about 25 percent less energy.

Cost-Saving Tips

b Cut preheat tima

b Turn off unneeded sections
*  Reduce idle time
3

Replace missing knohs

Good practices can save:
$B00 annually by cutting oul three hours of idle time per day.

Ranges

The range top is one of the most widely used pieces of equipment

in restaurant kitchens. Ranges are manually controlled and can be
energy guzzlers depending on how you operate them. A potlential
alternative fo traditional range tops are induction ranges; thay are
more expensive but offer very high efficiency, rapid heat up, precise
controls, and low maintenance.

Cost-Saving Tips
b Maintain and adjust burners
b Usealid

¥ Cutidle time

REFRIGERATION SYSTEMS AND ICE MACHINES

Reach-In Refrigerators and Freezers

Compared to standard models, ENERGY STAR qualified commercial
refrigerators and freezers can lead to energy savings of as much

as 30 percent. Glass door refrigerators and freszers can now earn
the ENERGY STAR too! Features that could potentially save enargy
include improved insulation and components such as high-efficiency
compressors and motors.

Cost-Saving Tips
» Look for the ENERGY STAR

¥ Turn off door heaters
when possible

b Clean coils

¥ Set defrost timers

¥ Replace worn gaskels

Buy ENERGY STAR qualified equipment and save:

= 555 for electricity annually (per solid door refrigeratar)
or 570 annually {per glass door refrigerator)

* 4175 for electricity annually [per solid door freezer) or
$325 annually (per glass door freezer)

Walk-in Refrigerators

Walk-in refrigerators are extremely important to any suecessful
restaurant. Improve this equipment’s energy performance with a
few inexpensive upgrades and good practices, such as:

B  Swapping out incandescent light bulbs for low-temparature
ENERGY STAR gualified compact fluorescent tamps (CFLs) can
reduce the lamps” heat output by 75 percent! (Look for the
lowest possible “minimum start temperature” on the CFL boy,
e.0., zero degrees Fahrenheit.)

®  Adding strip curtains and automatic door closers to your walk-
in refrigerator: they are inaxpensive and easy-to-install. Strip
curtaing can cut outside air infiltration by about 75 percent!

E  |[nstalling electronically commutated motors (ECM) on
the evaporator and condenser fans reduces fan energy
consumption by approximately two-thirds.

Cost-Saving Tips

F Allow air circulation =
¥ Inzulate suction linas
i
F Check refrigerant charge
* Repair and realign doors
=

b Clean coils

__



LAMPS AND LIGHTING FIXTURES

In & typical restaurant, lights are usually on for 16 to 20 hours a

day. For many areas in your restaurant, high-efficiency J
ENERGY STAR CFLs and lighting fixtures are your ticket a2
10 savings. -

= [nstall ENERGY STAR qualified fixtures and CFLs in Ty
your dining area and reduce energy consumption and '
heat output by 75 percent.

®  (nstall occupancy sensors in closets, storage rooms, break rooms,
restrooms, and even walk-in refrigerators. Look for sealed, low-
temperature-specific sensors for refrigerated environments.

= [fyour restaurant features linear fluorescent lighting with T12
lamps and magnetic ballasts it is time to upgrade. Switch to
more efficient T8 or T5 lamps with electronic ballasts. Electronic
hallasts typically have faster on-times and do not hum or flicker.
Loak for utility incentives for lighting upgrades in your area.

= Swap your old Open/Closed and EXIT signs with LED
technology for electricity savings up to 80 percent.

B Visit www.enargystar.govilighting for more cost-saving informeation.

lee Machines Annual Savings After Replacing

Commercial ice machines that earn the ENERGY STAR are on Fight Incandexgent Lampe with Eight GFl.a

average 15 percent more energy efficient and 10 percent more it

water efficient than standard models. 8500

B Cutdown on your daytime electricity demand by installing a 4400 Savings
timer and shifting ice production to nighttime off-peak hours. o 330

®  Bigger ice machines are typically more efficient than smaller 8200 |
ones, yet the price difference is usually not very large. Choose ey
wisely and you could get twice the ice capacity at half the -
energy cost per pound of ice. S s o CFL

®  Avoid water-cooled ice machines because of their high

. T . CFL vs. Incandescent Light Bulbs
water cos!, which make them significantly more expensive

If each of the 345,000 restaurants in the United States replaced only one

1o operate. Mofe: water-cooled ice machines do not currently inl:andélu:{:tnl fight bl with a CFL, more 'm"h.; 530 millien pounds rnF C0, emissions
i could be avgided each year (the annual greenhouse gas emissions from more than
qualify for ENERGY STAR. 52,000 passenger vehiches®), and the restaurant industry could save about $42.5
miilkign anmially,

*Source: EPA Greenhouse Gas Equivalencies Calculator: www.epa.govicleanenengy!
Cost-Saving Tips engrgy-resourcesicaleulator himl
» Look for the ENERGY STAR

» Clean the coils

Mercury and CFLs

s |

» Keep the lid closed ' I CFLs contain & very small amount of mercury sealed

¥ Adjust the purge water timer Lh- within the glass tubing (spproximately 4 milligrams),
i By comparison, older thermometers contain about 500

milligrams of mercury—an amount equal to the mercury

T - in 125 CFLs. No mercury is released when the bulbs
Buy an ENERGY STAR qualified ice machine and save: arg intact (not broken) or in use. For more information

® 5130 for electricity annually about recycling and disposing of CFLs visit: www.
e 318 for water annually energystar.govimercury.




HEATING, COOLING AND VENTILATION

Making smart decisions about your restaurant’s heating,
ventilating, and air conditioning (HVAC) system can have a big
effect on your utility bills—and your customers’ comfort,

Heating and Cooling Systems

Heating and cooling systems account for a large portion of your
restaurant’s annual energy use. For many restaurants, heating and
coaling is second anly to food
preparation in terms of annual
energy consumption.

Cost-Saving Tips
b Look for the ENERGY STAR

Energy usa falls by 4 10 6 Clean heat-transfer coils

3
percent for every degree ¥ Replace air filters
that you raise your cooling k Consider an Energy
thermostat setpoinl. Easing Management System
back on central cooling by anly
3°F could trim air conditioning
costs by 12 to 15 percent.
Improve customer comfort
by using an efficient ENERGY STAR qualified ceiling fan to
compensate for the difference in air temperature. Ensure that your
heating and coaling equipment is included in the start-up and shut
down schedule to save even more.

-

Repair broken duct work

P Recommission ECONOMIZErs

Don't forget about the restroom! ENERGY STAR qualified
ventilating fans use 70 percent less energy than standard models.

Buy ENERGY STAR qualified equipment and save:

&  §1.70 per square foot over the lite of the HVAC
aquipment ($4,250 for a 2,500 square fool restaurant;
or $430 annually)

s &15 annually for electricity costs per ceiling fan

= 575 annually for electricity costs for ventilating fans
that are run continuously

According to the Consortium for Energy Efficiency
(CEE), at least 25 percent of all ronftop HVAE units
are oversized, resulting in increased energy costs and

gquipment wear. Properly sized equipment dramatically
clis energy costs, increases the life of the eguipment,
and reduces greenhouse gas emissions.

Kitchen Ventilation

fin unbalanced or poorly designed kitchen exhaust system can
gllow heat and smoke to spill into your kitchen, spelling trouble
both for your restaurant’s air quality and for your utility bills.
Spillage leads to a hot, uncomfortable working environment and
higher energy bills for air-conditioned kitchens.

m  Cut down on spillage by adding inexpensive side panels to hoods.

®  Push each cooking appliance as far back against the wall as
possible to maximize hood overhang and close the air gap
between the appliance and the wall.

®  Install a demand-based exhaust control. It uses sensors to
monitor your cooking and varies the exhaust fan speed to
match your ventilation needs. Demand ventilation controls
could reduce your exhaust system costs by anywhere from 30
1o 50 percent and can be installed on either new equipment ar
retrofitted to existing hoods.

Learning More About Kitchen Ventilation

If you're getting ready to design a new kitchen or renovate an
old one, check out "Improving Commercial Kitchen Ventilation
System Performance,” a two-part kitchen ventilation design
guide written by the experts at PG&E FSTE and available at:
www fishnick com/equipment/ckv/designguides.

Windows

Applying a clear, heat rejecting window film will help cut your
cooling costs while making your dining room more comfortable.
Use only high quality window film installed by a gualified
professional.

Patio Heaters

The best approach 1o saving money with patio heaters is to cut
hack their use—both for hours of operation and for the number of
patio heaters running at any given time. Patio heaters are radiant
devices that heat up quickly so there is no reason to leave them
running if a seating area is temporarily ampty.

Good practices can save:
$530 per heater annually by cutting three hours of use per day



WATER AND WASTE MANAGEMENT

Water Use

Using water more efficiently
preserves water supplies,
saves money, and protects the
environment. By conserving
hot water you trim not one but P Add serators

two bills: one for the water ¥ Install WaterSense labeled
and sewer and another for toilets

the electricity or natural gas
used to heat the watar used
in bathroom faucets, kitchen
sinks, and dishwashers.

Cost-Saving Tips

b Look for the ENERGY STAR
and WalerSense labal

¥ Repair leaks

¥ Reduce sink and tap usage

Similar to the ENERGY STAR, the WaterSense®™
label identifies water-efficient products and
programs. WaterSense is a partnership program
sponsored by EPA and additional information is
available al: www.epa.gov/walersensa.

Good practices can save:
%1000 annually by turning down dipper wells and making
sure they are OFF when the kitchen is closed

$1.000 annually by fixing leaks in sinks, mop-stations, and
dishmachines
Look for WaterSense labeled equipment and use :hlf.'h E"!ﬁ.m“ i sﬂr.ﬂ g )
AT igh-efficiency, or low-flow, pre-rinse spray valve is one of the
WaterSense irrigation partners to landscape your mast cost-affective anargy saving
restaurant: devices available to the foodservice
operator. And it is easy to install! Just
unscrew your ofd spray valve and screw in

Landscaping with WaterSense irrigation partner could save your new, water-efficiant ona, :

Bathroom faucets are 30 percent more water efficiem

you 15 percent compared to average watering bills ) o _
In addition to minimizing hot water consumption,

you can reduce both your water-heating and sewer

expendituras per month. How? Typical spray valves can release
hot water at a rate of three to four gallons of water per minute
{gpml, while common high-efficiency units spray only 1.6 gpm or
less without sacrificing cleaning power!

Buy a 1.6 gpm spray valve and save:

$300 to $350 annually for water, sewer, and natural
gas costs annually (used one hour a day and compared
to 3 gpm sprayer).

Additianal information is svadabda at; www. fishnick. com/equipment sprayvalves.




Dishwashers

From an operational standpoint, dishwashers are one of the

most expensive pieces of equipment in your kitchen. Commercial
dishwashers that have earned the ENERGY STAR are on average 25
percent more energy and water efficient than stendard models.

®  Run fully loaded dish racks through the dish machine. Cutting
wash cycles could save you hundreds of dollars annually.

®  Pay attention to your dishwasher’s pressure gauge—if it's
showing pressure above 25 psi, there is a good chance you are
using much more water than is necessary. Most dishwashers
require only around 20 psi.

®m  [f you have a conveyor-style dishwasher, make sure you are
using it in auto mode, which saves electricity by running the
conveyor motor only when needed.

Cost-Saving Tips
b Look for the ENERGY STAR
¥ Turn off at night

b Replace tarn wash
curtaing

b Repair leaks
b Replace worn spray heads

Buy an ENERGY STAR qualified dishwasher and save:
= 5720 for electricity annually
e 5300 for water annually

Waste Reduction Is Good Business
Waste reduction leads to increased operating
efficiency and cost savings. Decreased solid MSJ"-FE
waste generation reduces collection and

disposal costs just as reducing electricity and ISE
water consumption reduces ulility bills. Waste :
minimization also may reduce your purchasing costs for
restaurant supplies.

Using recycling and composting bins, sustainable take-out
containers, and “green” signage are all excellent ways to announce
and to demonstrate to your customers your efforts to be more
gnvironmentally sustainable and aware.

For help identifying waste reduction opporiunities please visit
wiww.epa.gov/wastewise.

BEGIN THE PROCESS, LEARN MORE AND SAVE!

The best first step is to perform an energy audit on your facility.
Energy service providers (utilities), state energy offices, and
privale sector product and service providers can assist you in
identifying a trained professional to conduct your audit. However,
comprehensive, affordable energy audits are not available
everywhere in the country for commercial food service businesses.

To help address the lack of energy audits in many communities,
ENERGY STAR provides free online tools and information to
achieve energy savings. ENERGY STAR's basic guidance for self-
assessments is part of the Guidelines for Energy Management,
“Step 2: Assass Performance,” at: www.energystar.gov/guidelines,

In addition, ENERGY STAR's Portfolio Manager software is designed
1o help businesses “benchmark” and track energy use, costs, and
preenhouse gas emissions, Portfolio Manager also offers the optien
to track water use and renewable energy credits—allin a password
protected online file. Portfolic Manager users can track multiple
facilities independently or aggregate all the business locations

into one file. Your restaurant can generate a Statement of Energy
Parformance which includes a “weathernormalized” kBtu/ft? energy
use intensity calculation, associated greenhouse gas emissions and
a national average for similar building types. Access to the software
and free online training in use of Portfolio Manager is available at:
www.energystar.govibenchmark.

Once you have identified the areas of potential energy savings,
decide which energy efficiency upgrades you want to install and
what practices to initiate. If your finances and operating schedule
make it impractical to perform all the upgrades at once, you can take
a staged approached and install them as time and money allow.

Remember, having your restaurant manager 100 percent on
board is absolutely key to saving your restaurant money and
protecting the environment! Your best-laid energy-saving plans are
only as good as the staff that is implementing them!



For more information, please consult the following online resources:

ENERGY STAR Commercial Food Service: www.energystar.govicls
ENERGY STAR Restaurants: www.energystar.govirestauranis

ENERGY STAR Portfolio Manager: www.energystar.govibenchmark
PG&E Food Service Technology Center: www. fishnick.com

Mational Restaurant Association Conserve: hitp:/lconserve.restaurant.org
EPA WaterSense: www.epa.goviwatersense

EPA WasteWise: www.apa.goviwasiewise

Find Monetary Incentives

ENERGY STAR CFS Incentive Finder:

go to www.energystar.govicts and click
on “Special Offers” or go to
www.energystar.gov/cfsrebaie  locator
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