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ABSTRACT

This paper presents a nove goproach to implementing energy  efficiency in
Cdiforniads multifamily sector — a traditiondly “underserved” market segment for
energy efficiency programs — through centrdized or negotiated procurement  of
new and emeging effident ENERGY STAR® lighting and appliances  The
goproech, which  rdies on reeching the multifamily ssgment through
locd/regiond  apatment associdions, is beng  implemented  through  market
tranformation programs a Southern Cdifornia Edison (SCE) and Pecific Gas &
Electric (PG&E), the two largest utilitiesin Cdifornia

The objective is to pemanently change the lighting and appliance purchasing
behavior of multfamily ownersoperators, as wdl as their tenants, and to
eventudly expand the procurement program to incdude other underserved
resdentiad buyers groups such as senior communities  Given the success to date,
we suggest that other utilities or maket trandformation organizations, consder
adopting, or testing out, our multifamily market transformation program design.

INTRODUCTION

Multifamily (MF) households account for a dgnificant portion of the United
Saes resdentid sector. Approximady 27% o U.S. households resde, as
renters, in MF properties (>2 units) with 2/3 of these renter households residing in
properties having more than 5 rental units (U.S. Bureau of Census March 1997).

MF renters are reaively mobile with more than 1/3 reocating in any given year
(Goodmen 1999).  Furthermore, the mgority of immigrant households reside in
MF properties.  In Cdifornia, for example, 14% of dl gpatment resdents have
moved into the country during the past 10 years (Goodman 1999). In addition, the
median awnud income of MF households is less then that of homeowners
(Goodmen 1999). Findly, the median energy use for a MF unit is dgnificantly
less then thet for a Sngle-family house (Energy Information Agency 1997).

MF propaties are unique in that two different types of energy customers ae
representedys  ownersloperaiors and tenants.  Both types of customers are usudly
located on the same property and within the same building. Ownersoperators and
tenants are usualy assgned different dectric and ges taiffs. Many utilities assgn
commercid tariffs to ownerdoperators and have then tried to implement standard
commercid energy efficiency programs but with little success.

Also, ownersoperators typicdly purchase some equipment for which they have
little responghility for paying the energy hill. For example, ownerdoperaiors



typicdly purchese refrigeraiors, disweshers, wal/window ar conditioners, and
lighting fixtures for goatment units but, typicdly, do not pay the gpartment
dectric bills  This creates sgnificantly different incentives for ownersoperators
and tenants to purchase energy-efficient equipment.

Teken together, the above characterisics are the primary ressons why energy
efficency progrars that have been desgned for sngle-family households and
gndl commercid businesses have not proven successful in MF properties. Thus,
the term “undersarved” is used to chaacterize the date of energy efficiency
program design and effectiveness rdaive to the MF sector.

The task now facing U.S. uitlities is to desgn and implement effective energy
effidency programs for MF propeties and, in addition, to trandorm the MF
markets for the end-use measures targeted. Because the MF sector has been
higoricaly underserved, this is a formidable chdlenge indeed. The effort reguires
combining the approprite, and in ome cases new, technologies with nove
implementation approaches.

PNNL MULTIFAMILY TECHNOLOGY RESEARCH

Ressarch a the Pacific Northwest Nationd Laboratory (PNNL), related to
transforming the MF sector, has focused on both new and emerging technologies
coupled with a novd and innovaive implementaion approach. The MF
technologies consdeed to dae ae lighting, refrigaraiors — dishwashers,
wdliindow ar conditioners and coinoperated clothes washers.  The primary
technology focus has been to devdop screw-base subcompact fluorescent lamps
(sub-CFLs), and fidd verification of efficient refrigerator ad coin-operated
clothes washer cost and performance.

Ub-CFLs

CFLs have been avalable for well over a decade. Electric utilities have spent
millions of ddlars subddizing the manufecture, didribution, and purchese of
CFLs. However, the acceptance and use of this technology in the resdentid
sector is abysmd. The mogt recent U.S. Depatment of Energy resdentid lighting
survey finds that less than 50% of U.S. households are aware of the technology,
less than 9% of the households use the technology, and, incredibly, “less than 1%
of all lights used 15 minutes or more per day are compact fluorescent” (Energy
Information Adminigtration September 1996).

PNNL determined that the primary bariers to accepting this technology were 1)
fird cog and 2) length. CFLs were too expensve and too long to fit into many
fixtures In response to these problems, PNNL st a god in 1997 to partner with
menufecturers to bring to market, a scren-base CFL that was no more than 5
inches long, $5 in price, and eguivdent in light output to a 100W incandescent
bulb. These gods ae dose to being achieved with the avalability of a 15W lamp
that is 456 inches in length, with a ddivered cogt of less than $5 in lots of one
thousand.



Refrigerators

PNNL has been involved in deploying and monitoring exiding and new, high
efficiency refrigerator sock in the New York City Housng Authority (NYCHA)
multifamily public housng dnce 1996. PNNL desgned and implemented a
durdble gx-sensor metering protocol to collect detaled time-series daa on
ambient and compartment temperatures, compartment door-opening activities and
power ussge. Meeing and demogrgphic data were, dso, collected and andyzed
for the same representative sample of gpatments.  Annud savings from ingdling
the highly efficient refrigerators were dSgnificant, averaging nearly 550 kWh
savings per refrigerator (Pratt September 1998), making these refrigerators highly
cos-effective. These findings led PNNL daff to condude that the efficient
refrigeraiors being ingdled by NYCHA were excdlent candidaes to use in
market transformation promation programs.

Clothes Washers

PNNL recently completed field verification of the peformance and cost of high
effidency, family-sze dothes washers in a militay barracks (Parker 2000). Six
conventional washers were compared with 6 new high-performance washers from
eech of 4 manufacturers. Each of the 30 washers was metered in reaHtime for hot
water use and temperature, cold-water use and temperature, machine energy use,
and the number of cycles completed.

The totd average waer savings of the high-performance washers, compared to the
conventiond washers, was 38,780 gdlons'year/mechine. The machine energy
savings was 140 kWhiyear/machine and the hot water energy savings was 8.1x1CP
Btuyear/mechine.  These findings led PNNL researchers to conclude tha the
high-peformance cothes washers are an excdlent technology to promote through
avaiety of market transformation programs.

MULTIFAMILY MARKET TRANSFORMATION PROGRAM DESIGN
California Multifamily Characteritics

We were asked by SCE and PG&E to asigt them in designing and implementing
new gpproaches to transform the makets for MF dectric enduse eguipment.
Collectively SCE and PG&E sarve more than 8 million households over 2 million
of which arein MF properties (ADM Associates 2000).

Tenat dectric bills ae rdaivdy smdl, averaging $30-$40 per month (Currie
1998). Owner/opearator bills for MF property common areas average about $100
per month for propeties with 2 or more units and $125 per month for properties
have 5 or more agpatment units. Given that ownersoperators purchase the
dectricity usng equipment for which they pay the hill, that ther dectric bill is
gonificantly higher than tenant hbills and that they purchese much of the
dectricity usng equipment for which the tenant pays the bill, we concluded that



the owner/operator must be the fird and primary focus for our market
transformation (MT) effort.

Focusng fird on the owner/operator has additiond advantages. For properties
having 5 or more units, the owner/operaior usudly has a permanent presence in
the form of an ondte manager, and this person is dmost dways avalable. Thus
the cost to contact and interact with the owner/operator is much less than with
tenants.  Also, ownerdopearaors have an edablished and mantaned line of
communication to the tenants. If a successful MT program could be implemented
with a dgnificat percentage of forwardthinking ownersoperators, this group
may be able to be incentivized as de facto agents for the utility in assding with,
and promoting, MT activities for the tenants. The fird critical dep is a successful
MT program with owners/operators.

Buyer Attitudes

An effective MT program desgn should account for the purchadng attitudes of
the tageted buyers snce we ae dtempting to pemanently change ther
purchasing behavior. We relied on survey daa we collected a trade shows, as
wel a published data, to hdp in this regad (ADM Associges 2000, Opinion
Dynamics Corporation 2000, Currie 1998.)

From the surveys referenced above the following buyer atitudes regarding
gopliance and lighting purchases, were identified and were criticd in designing
our program.
- Low firg codt isthe overwheming purchase criterion.

Direct toll-free or internet-based purchase is only a short-term  (trid)

option.

Mantenance of traditiond purchase and didribution channds is citicdly

important.

Significance of ENERGY STAR labd is not understood.

Appliance is purchased when an exiing agppliance fals, there is little on

gte warehousing of pare gppliance inventory.

Apatment asociaions, of which many owners and operators ae

members, are the most credible sources of informetion.

It was cdear tha an effective MT progran should mesh wedl with how MF
ownerdoperators like to conduct busness and that working with gpartment
assodiaions would be important.

Program Design Elements

Given our findings above, we concdluded thet the most cos-€effective gpproach to
reaching MF owners'operators and, ultimately, tenantsisto develop a
collaborative working relaionship with gpartment associations and lighting and
gppliance manufacturers. Our gpproach is shown in Figure 1.



tifamily Program

Fgure 1. Multifamily Market Trandformation Program Design

Our program dedgn is intended to cod-effectively reech MF ownerSoperators

while building cedible and sudandble product and information  ddivery

channeds. We have had success following the steps described below and beieve

they can be implemented by other utiliies The key dements of the program

desgnae
- Build formd relaionship with apartment assodiations

Build rdationship with gppliance manufacturers

Identify specific low firs-cost ENERGY STAR appliance or lighting

Work daosdly with product supply councils

Negotiate lowest possiblefirst cost

Promote purchase of specific appliance or lamp through digtributor.

Build Relationship with Apartment Associations

It is cudd to build formd working reaionships with the gpatment associations.
We have purchasad memberships in associdions on behdf of the utiliies we are
working with. We have had severd medtings with association officers to explain
our objectives and to jointly map out a drategy. The collaboraion resulted in the
utilities promoating the MT program & assoddion trade shows, atending monthly
asociaion meetings, purchasng advetisng space in - asodiation journds, and
publishing technicd atides in asocdion journds that explan the benefits of
BENERGY STAR lighting and gppliances.



Build Rdationships With Appliance Manufacturers

It is important to develop and maintain rdaionships with gppliance manufacturers
a the natond, regiond, and locd levds ~ We provided our contacts with
edimates of the market potentid for the gppliances and screw-base CFLS that are
MT technology targets of this program. We met with severd manufeciurers to
emphagze the importance of promoting gpecific BENERGY STAR  gppliances
having the lowest posshble firg cos. Findly, it is criticd to secure manufacturer
support prior to atempting to negotiate prices with digributors.  This is because
manufacturers may choose to dructure specid prices for didributors to pursue the
MF maket, and they will likdy need to consider the impact on ther loca
retalers.

I dentify Specific Low Firs-Cost ENERGY STAR Appliance or Lighting

The importance of having the lowest possble firsd cos ENERGY STAR gopliance
cannot be overstated. MF ownersoperators are extremely sendtive to first cos—
more S0 than another other market segment we have ever dedt with. The primary
reeson is the “gplit incentive’ issue For refrigerators, dishwashers, and
wadl/iwindow AC, the MF ownerdoperators buy the gppliance but do not pay for
the electicity to operate the gppliance.  As such, the owner/operaior will amost
adways buy the lowest cod, religble appliance avalable We have obsarved, for
example, that just a few dollars difference on the cost of a refrigerator can shift
the outcome between many sdesand dmost no sdes.

Work Closdy with Product Supply Councils

All gpartment asocidions have “product supply councils’ comprised of members
who ae focused on providing goods and savices to other members of the
asocidion; i.e, MF ownersloperators.  Included in the product supply council are
lighting and gppliance didributors  The didributors spesk a luncheons, atend
monthly mestings, advertise in the associdion journd, and purchase booth space
a trade shows. It is critica that digtributors are chosen from the product supply
coundils to recaive gpartment association support for the M T program.

Negotiate L owest Possible First Cost

Once the digributor(s) has been identified, one or more meetings are required to
arive a the carryout price. It is important to describe the extent of advertising
and promotiona activity thet the utility will engage in to promote both the specific
gopliance and the didributor as the place to purchese it.  Furthermore, the
digributor and manufacturer should be presented with an andyss showing the
gze of expected annud sdes and the increesed “foot traffic’ that the utility
promation will generate.  With this gpproach, we have been able to reach carryout
prices on sdected ENERGY STAR appliances that are only 2 - 5% dbove the price
that manufacturers charged the didributors — without any utility buy-down or
incentives.



Promote Pur chase of Specific Appliance or Lamp Through Distributor

After the “ded” is gdructured, the utility needs to aggressvely follow through on
its end of the bargain to promote the specific gopliance or lighting product. The
promotion  indudes seved complementary  adfivities Thee indude
advetisements, flyers, and technicd aticdles placed in gpatment associdion
monthly journds and/or maled to associgion members  Fndly, the utility should
purchase booth space a asocidion trade shows and promote the utility’s
ENERGY STAR programn and the specific appliances and lighting products in the
program.  This includes handing out flyers sample products, and contets or
drawingsfor BNERGY STAR gppliance giveaways

RESULTS

We currently are promoting severd ENERGY STAR products for SCE and PG&E;

10 ub-CFLs, 3 refrigerators, and one dishwasher. In addition, we are evauding
3 different brands of high-paformance coin-operated clothes washers.  We
initidly worked directly with 5 gpatment associdions representing over 10,000
ownergoperators and over 100,000 tenants and are expanding our efforts to work
with an additiond 14 associaions represanting nearly 30,000 ownersoperdtors
and over 250,000 tenants.

QUb-CFLs

We ae promoting ENERGY STAR sub-CFLs (http:/Aww.pnl.govicfl) with both
SCE and PG&E. There are over one million incandescent lighting sockets in MF
exterior and common aess sarved by SCE and PG&E (ADM Associates 2000).
Thee lamps are on & least 12 hours per day and with eectricity cods of 10-12
centskWh, sub-CFL s are extremey cost-effective for the owner/operator.

The mgor activity iswith PG&E. We are purchasing 10,000 sub-CFLs outright
for giveaway to condition the market. PG& E will then “buy down” the sub-CFLs
by $3 per bulb on direct purchase from the suppliers by owners/operators until a
maximum of 100,000 bulbs have been sold. At that time, our MT sub-CFL
activity will be folded into the satewide CdiforniaENERGY STARrdail lighting
program.

Refrigerators

We are promoting 3 ENERGY STAR refrigerators, dl of which are at least 30%
more efficient than the curret U.S. government sandard. Owners/operators own
over 1 million gandard refrigerators across the two Cdifornia utilities  We were
not able to document any owne/operaior purchases of ENERGY STAR
refrigeretors prior to implementing our program with SCE. In our initid program
with 5 asociations we have been promoting a 15 ff refrigerator.  Distributors
report sdes to us and ther data indicate that this refrigerator is now capturing over
25% of sdes to ownersloperators. A key reason is that we were able to negotiate
a price that was competitive with other standard 15 ft modds



We have not been as successful with an 185 ft® modd. In 6 months of promoation,
there were no reported sdes because our negotiated price, which is only 2.5%
above the ddributor cog, is dill over $50 above other sandard modds of smilar
sze.

In July 2000, Cdiforniaimplemented a $100 rebate for dl refrigerators thet are &
least 30% more efficient than the federad standard. At that time owners/operators
began purchasing the 185 ft refrigerator.

Dishwashers

We edimate that MF ownerdoperaiors, served by PG&E and SCE, own a least
15 million gandard dishwashers (ADM Asociaes 2000) with roughly 200,000
being replaced annudly. We recently initiated a promotion of an ENERGY STAR
dishwasher program for SCE's ownerdopeaors.  The digributor is sdling the
dishwasher a a very compitive price and a a 6% markup over his cost. Ealy
indications are that this promation will result in many saes.

Coin-operated Clothes Washers

There are agpproximaidy 200,000 standard coin-operated clothes washers owned
by ownersoperators across the two utiliies (ADM Asociaes 2000). We ae
initigting a fidd veificaion and MT program in a MF senior dtizen community
tha has more than 1000 coin-operated clothes washers. We will first meter the
exiging washer dock to determine a basdine and then subgitute 4 high
performance washers from each of 3 different manufacturers to demondrate the
peformance and monetary savings.  Induded in the fidd veificaion will be
survey data from consumers on the acceptability of the high-performance washers.
Next, we will promote the reaults through the news and TV media in the
community. Fndly, we will disssminate the results to our network of apartment
asodations via aticdes in the assoddion journds and presentations a  monthly
meetings.  We will then negotiate with one or more of the manufacturers and their
digributors for very low promotion prices and we will joinly advertise with the
digributors and promote the washers.

SUMMARY & CONCLUSIONS

The primary objective of our efforts has been to permanently change the purchase
behavior of MF ownesoperators for appliances and lighting — and to do o
without reying upon direct utility financid incentives such as rebates  We have
devised a cog-effective gpproach that utilizes forma working rdaionships with
goatment asocidions and equipment manufecturers. Findly, we have achieved
some successes — measured as ggnificant andlor firg time sdes of ENERGY
STAR gppliances to ownersoperators who have never before purchased energy
eficient equipment. We have, dso, delemined that ownerSoperators are
exceptiondly sendtive to fird cost. In some cases, prices negotigted with
manufacturers and digributors may not be low enough to induce sdles  In these



ingtances, direct finartid incentives are required if the target market segment is
going to be penetrated.

Our program has been in exisence for about two years. Much of that time has
been spent desgning and testing our approach of reeching ownersoperaiors
through the gpartment asocidions We bdieve that we have demondrated the
vaue and cog-effectiveness of this paradigm — that this gpproach can permanently
impact the purchasng behavior of ownersoperators — and the concept can now be
trandared to other utilities and MT organizetions  However, the chdlenge
remains to reech the tenants.

In cdendar year 2000, we plan to test gpproaches for reaching the tenants. Our
curent plan is to begin working with some of the more foward thinking
ownersoperators we have encountered. We have idess on how to hdp them
promote specific ENERGY STAR gppliances and these include fliers targeted for
tenants, free workshops, and a fully metered “green apatment building”
demondration to show the monetary savings that ae produced by purchasng
energy and water efficient equipment.

ENDNOTES

! Portions of this research are funded by California Utility Customers and
administered by Southern Cdlifornia Edison and Pecific Gas & Electric, under the
auspices of the Cdifornia Public Utilities Commission.

O ENERGY STAR isaregistered trademark of the U.S. Environmenta Protection
Agency that has been licensed to the U.S. Department of Energy.
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