
INTRODUCTION

rne pyqoy of the paper is to illusuatc how profiles of participants and nonparticipan6 canprovidc information uscful for detennining the effcctiveness of Residcntiat con'scration
Service (Rcs) progrung To this en4 the author seeks to illustrate:

l' How (RCS) progranr cvaluations, whose scopc is determined by rescarch design
methods" can bc uscful in (a) identi$ing issues, suocesq and p,ro-blems in the RCS
progxalns' and (b) formulating economic energy demand models based on
informuion gathered through theprogram evaluation.

2' As an example, the analysis of the denrographic, attitudinal, and housing and energy
system characteristics of RCS participana and nonparticipants is shown-to be usefulin understanding some of the faitors that contributc to residcntial energy
conservation behavior (e-8. (a) requcsting an RCS audit and (b) implementing or not
implernenting conserrration nrcasures arE rooommended). ' I

3' How the RCS panicipant and nonparticipant profiles can be useful in identifying
problems and issues in the design oi nCs irograms and in the way the prcgrarns are
being implerncntcd. In kceping with th; gJid"lin"s set by mi spoirson of this
conference, the emphasis in this paper .riU Ue on the conceptual framework,
methodology, and empirical resultsiather than on the policy impiications.

I T: opinions expressed by the author are hcrs and do not reflect thc policies or views of the
Public Service Commission of the Disrict of Columbia.

AN EVALUATION OF RESIDENTIAL CONSEN,VATION SERVICE
PROGRAMS IN THE DISTRICT OF COLUMBIA

Phylicia A. Faunflemy, phd

Dircctor, Office of Economics
Ptrbtic sen'ice commission of rhe District of corumbiar

450 Fifth Sh€et, Northwest Washington, D.C. 20001

243



An evaluation of RCS progams can:be cmdrrctcd on three levels: 1) ouucach effectiveness;
(2) educational effectiveness; and (3) enersy oonsumption impacts, This paper is devoted to
an analysis of both the outreach and cducational effectivencss of the RCS programs
undcrtaken by the Poomac Electric Power Coryany (PEPCO) and the Washingron 6as Ught
Company (WGL) in the District of Columbia nr. SuUoOtr Madur's papeiexamines rhe
energy consumption impacts of these programs. Therefore, the two papers are
complementary because the extent o which the audits affect energy consumption depends,
among other things, on the extent to which prticipans implemeat any of the conservation
mcasurcs that arc recommended.

Pcrtinent qucstions undcr outreach effectiveness arc:

l. Who is bcing rcached by the programs and why?

2. Who is rrct being rcachedand why?

Th:* two questions can be examined by exploring the determinanrs or factors which lead
rcsidcntial houscholds to rcquest an RCS audit.

The effectivencss of RCS audits in convincing panicipants to implement conservation
measuresis the subjea of the educational effectiveness. My analysis ihows,that factors and
critcria additional to those involved in rcquesting anaudit are important.

Bcfore prescnting thc results,of 6e analyses, let me provide some background, information
on the RCS programs and the underlying evaluuion Conceptual framework.

BACKGROUND

RCS audits have been pr,ovidcd in the Districtof Columbia by PEPCO since 1978 and by
WGL sine Ocobcr, 1984. Togetherthey hane perfomredapproximarcly 14,(m audits over
this period In the last trro years, 1985 and 1986, they pcriormea neariy 6,300 audits with
PEPCO accounting for70 percent of dre total and WGl-perfoming thercmainder. (See Table
1 for more detailed infurrnation.) Depending on how the eligible population is defined, in the
two ycars, the two prcgrams rcached approximately three percent of the D.C. residential
population or approxirnately four percent of PEPCO's and WGL s residential customers.
Most of the penetration is among owners - the program reached approximately five pcrccnr
of potential owncr occupied units and approximatcly six percent of pEFCO's and WGL's
residential customers who own their homes. [n contrait, ouueach to renters has becn
negligible,less than one percent.

In Formal Case No. 743, Orrder N o.7617 (dated July 16, 1982) and as amended in Or:der No.
7738 (dated Febnrary 15, 1983), the District of Columbia Public Service C;ommission
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established a set of goals, evaluation criteria, and reporting requirements for the RCS programs
in its jurisdiction. The evaruation goars were as folrows:

l' A reduction in the costs of energy to all classes of customers through installation of
energy conservation measures by residential customers;

2. Reduction in the growth in demand for energy by the residential class; and

3' Maximum participation practicable by low income residential customen.

These three goals can be regrouped as follows:

l. Outreach effectiveness of the RCS programs (item 3)

2. Energy consumption impacts, present and future (item 2)

3. Utility company impacts (item l).

The evaluation criteria set by the commission are as follows (sequence changed):

l ' Prroportion of potential participation in the program, measured in terms of the numberof customen of varying income levels who aJtually took part in the program

2' Extent of actual energy savings to customers due to implementation of audits,
recommendations

3' Proportion of the potential penetration by the program, measured in kilowatt hours
and therm sales

4' cost effectiveness (i.e., whether there arc net savings due to avoided costs to theutilities)

These four criteria are directly related to the three goals. criterion number I is related to theoutrcach effectiveness of the. RCS programs. criterion number 2 pertains to the energyconsumption impacts. Criteria nu.-b"ti 3 and 4 relate to the impacis of the programs onPEPCO and WGL, and, hence, other ratepayers.

Finally' PEPCo and wGL were required to file four types of reports as indicated below:

l' Annual reporT.profiling RCS participants (or a statistically valid *sample) and astatistically valid sample of nonparticipants
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Energy avoidance studies which compare the energy consumption (prc and one year
post audit) of RCS participants to nonparticipants over the same period

Q'uantification of the evaluation criteria stated above after two years of operations

4. Annual statements on program costs.

Information for the above stated rcports was collected by PEPCO and WGL at two different
times. First, at the time of the audit, information was obtained from many participants on
demographic charactcristics, housing and energy characteristics, how theyiearned of the
program and cxisting conservation measurrs. Postaudit telephone surve ys of RCS participants
were conducted between 2 months and about one year after audits were iompleted. (It appears
that RCS participants should be given at least one yetu for implementation before reliable
implementation rates can be ascertained). Ttre focus during the postaudit surveys was on
demographic information and implementation rates for eactrconservation measure that had
bcen recommended. RCS panicipants were also asked why they did and did not implement
conservation measurcs.

At the same time the postaudit telephone suweys of RCS participants occurred, telephone
surveys were conducted of samples of nonparticipants. Nonparticipants were asked questions
regarding their demographic profile, the extent to which they t ere familiar wittr itre RCS
programs and, if so, why they had never asked for an audit, and implementation rates for the
same set of conservation measures over the same period of time as were asked of the RCS
participants. Somc RCS nonparticipants were also asked why they did or did not implernent
conscrvation measures. Howiver, an inadequate amount of information was collectedon both
the housing and energy system characteristics of nonparticipants. Also inadequat€ information
was collccted on the extent to which nonparticipants had already implemented conservation
options.

Table 2 summarizes the data sets that werc compiled by both PEPCO and WGL in response
to the Commission's orrders. The data bases thai are starred (*) are also the ones which werc
utilized by Commission Staff in the evaluation of the RCS programs. The figures contained
in this pap€,r are based on an analysis of PEPCO's 1986 aata sit and WGL's 1985 and 1986
data ses. The three data sets are of comparable size.

The Office of Economics of the District of Columbia Public Service Commission, through
contracts with the Center for Applied Research on Urban Policy (CARUP) at the University
of the District of Columbia (UDC) and both utilities, was able io obtain the audit input and

*The Commission required the sample
confidence interval.

3.

slzes
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Postaudit survey data tapes from PEPCO and wGL, have them installed on a mainframecomputerat uDc, andthen access themeitheron the pr.ir"roruDc, from the commissionOffice, m from our computeni at home. D_r. Subodh'M;rh;;: econometrician and consultantto commission staff, perfornted all of the sAs progmmming. u, 
"lro "onducted 

the difliculttaskofmerging the informationobtainedatthe tirJortnr.uiits witrr tneinformation obtainedsubsequently during postaudit telephone surveys in order to compare prcaudit and postauditbehavior. Together we renamed and recpded rnost of the rnor" ,t 
"n 

g00 variables in the datasets in order to evaluate pEpco's and wGL,s p-gru-, oi. 
"onrirrcnt 

basis.

UDC's computer center had two features yhr*.y_". especially useful. First, the compurersystem is set up for modem connection at the 2a00 baudial. ru." of 1200 baud modemsproved to be entirely too slow, and thus was not practicable.) Second, the university,scomputer system is set up for full rather than half dupl;;;r*
EVALUATION CONCEPTUAL FRAMEWORK

The evaluation of the Rcs programs was aimed at addressing four basic questions as follows:

l' who is being reached by the RCS progrirms and how do they compar. rononparticipants?

2' why are the programs reaching some househords and not others?

3' To what extent have the programs been effective in getting households to implementconseryation measures and why?

4' what has been the impactof the programs on the energy consumption of participantsas compar€d to nonparticipants?

This paper addresses ques.tions I through 3 and Dr. Mathur's paper addresses question 4.Questions I and 2 are indicatoo oa d;;rtreach effectiveness of the RCS programs andquestions 3 and'4 are indicators of the effectivenerr 
"irr,. 

programs in educating participantsand on their energy consumption.

For evaluation purposes, 
!'cS programs should be viewed within the broader conrext of thedeterminants of residential energy J"mrrp,irn. Chart I provides an illustration. It identifieseight factors' internal to the .JJia"rii"i iiousehold unit, which influence the househord,senergy consumption. These factors are:

l. Homeownership status (owners versus renters)

2. Demographic characteristics
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3. Housing characteristics

4. Energy system characteristics

5. Attitudes, priority given to conservation and awareness of energy prices

6. Existing conservation measures or lack thereof

7. Evaluation of the RCS audir by the household

8. Implementation rates for additional measures based on the audit.

As the chart also shows, there are additional factors, external to the household unit, which
may influence its energy consumption. They are:

l. Building codes and their enforcemenr

2. Level payment plans

3. Submetering laws.

Moreover, there are external factors which influence a residential customer'sdecision whether
or not to implement additional conservation measures. They include:

l. Availability and cost of conservarion options

2. Availability and cost of contractors and persons to install the options

3. Availability of external sources of funds and incentive programs.

METHODOLOGY

The eight factors internal to the residential household unit are measured by the following
variables:

1. Homeownership Status
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2.

a. percent of households who own

b. percent of households who rent

Demographic Characteri stic s

a. median household annual income or income class

b. median mortgage or rental costs (annual or monthly)

c. median educational levels

d. median family size

e. percent of households with children

f. percentofhouseholds with persons aged 65 and over

g. median age

h. percent employed full-time

i. percentretired

j. percent unemployed

Housing Charactsristics

a. rnost prevalent type of house - detached, townhouse, or apartment

b. median size measured by area square foot or number of heated rooms

c. median age of house or year built

Energy Systems Characteristics

a. heating systems

i. percentage of households using gas, electricity or oil for heating

ii. median annual heating costs

iii. median age or year purchased

b. water heating systems

i. percent gas or electric

ii. median sizc measured by capacity

c. cooling systems

i. percent of households which have air conditioning

ii. percent of households which have central air conditioning

3.

4.
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iii. median size

iv. median annual cooling costs

v. median age or year built

5. Attitudes and Awareness

a. why requestcd an audit

b. percent who know prices of electricity or gas

c' pupose of audits a1d priority given to conservation in comparison to
time constraints and comfort goals

d. how learned ofaudit

6' The information required for item 6 is the lack of existing conservation measur3s
and recommendation rates for each conservation measure recommended during
audits' The rpcommendations ar€ sorted into four cost categories (no expenditure,
low cost of ress than $100, medium cost of $lm-$10m, ,ia nigt 

"or, 
i;igrr"*,

than $1000) based on the actual reported costs of implemenution by RCS
participants.

7. Implementationrates

a' Number of times each option is implemented divided by the number of times
it was recommcnded (first definition)

b. Numbero{$mesgach option was impremented divided by rhe number
of households in the sampte (second definition)

8. Evaluation of the RCS programs by the customers

a. Rcasons why they implemented options

b. Reasons why they did not implement options

c. Usefulness of audits

The second definition of implementation rates is necessary when comparisons arr made
between panicipants and nonpanicipants because there is no measure of recommendation
rarcs for nonParticipants in the-PEPCb samples. PEFco did not ask nonparticipants wherher
or not they had implemented each measure prior o the 12 month period queried in the survey.
To understand why conservation measures are or are not implemented, it is necessary to trace
the connection betwecn the basis or criteria used to recommend conservation measures and
the implcnrentation rates. To this end, the following comparisons were made:
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1' The lack of existing conseryation measurcs with the recommendation rates

2' Recommendation rates with thc implementation rates for each conscrvation measurr.For this analysis, implenrntation rates are measured based on the first definition.
Theaboveinformation wascalculated by commission staffat three levels: l. forparticipantsand for nonparticipants sepiuately in the,samples; 2. fo. o,riers and r€nters, separatcly; and3' for owners for each of four inclme classes and for rcnters for each of four income classes.

Unfortunatcly' PEPCO and wGL did not usc the same income class definitions, therefore thcanalysis by income class had to ue unaertat.n ,"p*.*iy-#r.t utility. Thc four incomeclasses forPEpCO are as follows:

1. under $15,000

2. $15,000 -$24,W

3. $25,000_$4g,ggg

' 4. $50,000andover

The four income classes forWGL are:

l. under $15,000

2. $15,000-$24,W

3. $25,000-$3g,ggg

4. $40,000 and over.

SUMMARY PROFILES

t.

A higher proportion:{Tcs participants (l)g homeowners, (2) have higher incomes, (3)are more educared, (4) have-children *a isl *" v"rrgr.'irr* nonp*icipants. overal,
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almost all of RCS participants are homeowners (94 percent), they have a median income of
$35'000-$40,000, they are college graduates, they have no childrin, they are between 35 and
49 years old, and they are employed full-time.

In comparison, a substantially lower share of nonpafticipants are homeowners (62 percent).
Their median income is $25,000, they have some college education but have not graduated,
they also have no children, and they are older (the majority are 50-64 years of age;.

As shown in Table 3, there is not much variation in the demographic profiles of RCS
participantsand nonparticipans among the three data sets. The WGLdatasets forparticipants
have somewhat higher proportions of owners and lower percentages of housiholds with
childrcn than does PEPCO's 1986 participant data set. PEPCO's nonparticipant data ser has
asomewhatlowermedianincome than theWGLdata sets; otherwise thedemographic profiles
of the data sets are nearly identical.

The demographic profiles provide some insight into why relatively high income and
well-educated homeownen with no children and between 35-49 years of age requested audits.
The relatively high income provides the financial basis for implementing measures the
household deems worthwhile. The homeownership status is an added incentive to invest in
conservation rrcasutEs. Finally, the 35-49 age $oup was the principal home purchase group
during the inflationary periods of the 1970s and high housing priceJa*ing ttrl tggOs. Ttrui,
this age group, with possibly high mortgages, has an incentive to minimizi its energy costs.

Although low income households comprise a small percentage of the RCS panicipants
(approximately rwelve percent), nearly half of the low income households includes persons
aged 65 and over. Senior citizens, facing a possible diminution of income and longer hours
at home, are also likely candidates for home energy audits.

The housing characteristics of RCS participants also enhance the likelihood they would
request an audit. The majority of RCS panicipants live in single family, detached houses
which arc at least 2,000 square feet and were built before 1940. Detached houses have more
exposed walls; large houses may be more vulnerable to heat loss if conservation measures do
not exist, and older houses are more likely to lack insulation and other conservation measures
which were not installed when they were built.

Finally, the characteristics of the heating and cooling s!,stems of RCS participants provide
some insight into why RCS panicipants requested audits. In the District of Columbia, over
80 percent of ttre residential households uso gas for heating and hot water heating. Most RCS
participants and nonparticipants use gas for heating hot water hearing. The majority of RCS
participants have furnaces which are over ten years old, annual heating iortt ure
approximately $1,001-$1,5fi) and annual cooling costs are $301-$400. ,The majority of
participants also have air conditioning and almost half of these have central air conditioning.
Half of the air conditioned units of participants are 7-8 years old. Although we do not have
comparable information on nonparticipants, existing information ruggests more RCS
participants have air conditioning and particularly central air conditioning than
nonparticipants.
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Responses by RCS participants (after the audit) and nonparticipants ro questions on rhe
purposes of audits provide some insight into the relative priority they give !o energy audis.
Both participants and nonparticipants were asked the extent to which they agreed that the
purposes of audits wer€ to (l) save energy, (2) increase comfort, (3) savi rnon"y, and (4)
increase the resale value of the home. Two conclusions are evident from the iniormation
contained in Table 4. The first is the fact that the percentage of parricipants which agrees that
each item is a purpose of the audits is higher for participants than for nonparticipans. This
result suggests the audits may have had some positive influence in participants' attiiudes about
the audit. Second, in both cases, saving money is ranked lasi by both participans and
nonparticipants. In contrast, comfort ranks high; first among nonparticipants and second
among participants. If nonpanicipants expect audits to address comfort questions first, then
this could be a barrier to their participation in the program. Dr. Mathur discusses this issue
in more detail in his paper.

Information on the extent to which participants (preaudit) and nonpar.ticipants lacked
conservation measutes is contained in Table 5. It is difficult to analyze pdpCO'i and WGL's
data on the lack of existing conservation measures because the information is not always
comparable. PEPCO has obtained more information on pailicipants than has WGL but the
measurEment criteria for the two sources appear to be different hcause the companies asked
differentquestions. Moreover, PEPCOdid not obtain similarinformation fornonpafiicipants.
WGL collected information on nonparticipants which could be used as a proxy. For example,
WGL asked nonparticipants if they had not implemented a measure in the last twelve months,
was it because they had already done it or because it was not applicable. The figures for WGL
are derived on the basis of these data.

With these caveats in mind, the data suggest a majority of D.C. households lack many
conservation measures prior to having an audit. One might conclude from this information
that there is a sizeable potential among D.C. residentiul curtorners for implementing
conservation measurEs.

Table 6 summarizes recommendation-rates for RCS participants in the pEpCO 1986 and
WGL 1985 and 1986 data sets for each conservation measure. In most cases, pEpCO's
recommendation rates are higher than WGL's rates. This result is consistent with the
relatively higher lack of existing measures for PEPCO's RCS participanrs than for WGL's,
where data exist on both sources. But, more imponantly, the question arises, given similar
demographic profiles and housing and energy systems characteriitic among the th'ree samples,
why is there such a disparity in recommendation rates? The answer could lie in different
criteria used by the companies in recommending measures. It is an issue, therefore, that
warrants further investigation.

Tables 7, 8, and 9 presentjmplenoe$aEontaEson each conservation measure for which there
is an expenditure by RCS participants and nonparticipants. The implemenration rates in Table
7 are in accordance with the first definition (the number of times a measure is implemented
divided by the number of times it is recommended). The implementation rates in Table 8 are
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based on the second definition (the number of times a measure is implemented divided by the
numberof households in the sample). The list of measures in Table 8 is the sarne as in Table
7' Table 9 presents the implementation rates for conservation measurcs that do not require an
expenditure of funds for implemenmtion. Daa on these nonexpenditure measunes are
available only from the pEFCO data ser

Six points are noteworthy regarding these ables. First, in most cases, although demographic
11{!*ing charactcristics are similar among all three data scts, implemenution rates for
PEPTCO's RCS panicipants arc higher thur thelmplementation rarcs fm WGL,s participants,
whethcrmeasuredbythefintorseconddefinitions. Second,implementationratesforWGL,s
nonparticipants arc higher than for PEPCO's nonparricipants. Third, in PEFCO" o-pf",panicipants have' in- mgt-Tses, higher implementation rates than nonpanicipants, but the
rEverse is truc in both of WGL,s samples.

Fourth, in all three data sets, implemenation rates are highest for such low cost items as
caulking and weatherstripping and the medium cost storri windows and doors measures.
They are lowest for the high priced items (replacing heating systems and air conditioners) butalso many low cost items (such as automatic pilots, ct&[ tnerrnostats and duct or pipc
insulation).

Fifth, on thc basis of the PEPCo data on "no expenditurc" measures, the audits.were somewhat
successful in getting people to take action. It appears that only professionally auditedparticipants (as opposed to households with do-it-yourserr.raitrl set their thermostats backduring thc wintcr morc so afer the audits than before. Howevcr, a higher proportion of bothprofessionally audited and do it yourself audited households set uact ttreir trrermostats at night
t* $a nonparticipants. The practice of setting up thermosrars at night during rhe summer
also increased among househoids who had proiessional audits. FinaIIy, a majority of RCSparticipants kept their water hearcr thennostars on medium or high bcfore the audit. Although
more RCS participants lowered their water heater rcrp"rutor" settings after the audit than
bcforc, a surallerproportion did so than nonparticip-,r, si*tt, overall, implementation ratesfor participants averagtg tl petcent by tht tinidefinition and 12 percent by the seconddefinition' The average implementation rate for nonparticipanl was 16 percent by the second
definition.

Thesc results raisc rwo questions: First, why are implementation rarcs for the WGL program
higherfornonparticrp."ntt than forpanicipants when the reverse is true forthe pEpco study,given the fact that both sample groups appear to be similar in their demographic and housing
characrcristics? Seco. nd, why G impraircnation rates so low among D.c. households when
a sizeable potential for energy consjrvation appears to exist?

The're are three possible sourices of answers to these questions (l) RCS program design, (2)
9e w.ay the programs 1e bcing implemented, and (3) consumer prcfercnces.Further
investigation is warranted in each of tf,or" areas.

Some insights may b gained by analyzing the reasons participants gave for implementing
and not implementing conservation measures. Table l0 summarizes the resuls for
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participants and nonparticipurts in the PEPCo and wGL data sets (the wGL data sets are
merged into one).

The three top reasons forimplementing measures provided by participants and nonparticipants
are similar; to save money, for comfort, and to or" 

"nogy 
1or insutarc). Saving money is

clearly a necessary motivation 
!9,r 

implementing conserv":tion rnrru,*s althougtiit was the
lowest ranked purpose of an audit (a possible pri*v aeterminant for requesting an audit).

}ltry leading rcasons for not implementing conservation measurcs are also similar in thePEPco and wGL data scts but theirrelative rinking is ditrerenr The most frequently cited
answer.by WCL participans and nonparticipants ias "no necd for thc measures,, and theproponiol of respondents giving this answCr was slightly higher for panicipants than fornonparticipants. "Ilck of cost-effectiveness" or.r tf,. r""oia bading answer by wGLparticipants These responscs suggestWGl has not been effectivc in coniincing participants
of the cost-effectiveness of its recommendations or conseryation rneasures in general.

The threetop rcsponscs in the PEPCO survey of participans only on this issue werc: no
Toney (46 pcrcent); no need (10 percent); and no time (r0 pcrcentj. (No moncy had ranked
third among wcl. panicipants and second among nonp.rLip-sl. It is unclear whether
these responses mean there is a lack of availabilit! or ousiae n nas or that the rcspondens
1'€ lot sufficiently convinced of the cost effectiveness of the measures to commit their own
funds, much less borrow funds.

2. Owner Versus,Benter hrfilcs

It has alrready been ihown that the RCS programs of PEPCo and wGL have rcached primarily
owner-@cupied households. The penetration rate for renter households is negligibie. Thus,
it islseful oanalyze the ownerversusrcnerprofilesof RCS participantsand nonparticipants
for insights ino why therc is an owner bias in the programs.'The owner/rental distinction isimportant becausc, in thc District of Columbi", orrriO percent of the low income live in
rental units.

Table I I summarizes the demog!-Ol';" n*Ot"., housing characteristics and energy systems
grlc-[nanicipantan{lgnpanicipantoilnen and renters. The basic patterns rr"i'i*iurro,
both PEPco's and wGL's data sets. The fottowing conclusions arc evident:

t. The median income of owners is higher than renters for both participants and
nonparticipants.

Both participant and nonpanicipant ownerc have mo,re education than their r'nter
counterparts.
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3. Both participant and nonparticipant owners tend to be older than participant and
nonparticipant renters. However, participant owners are younger than the
nonparticipant owners and participant renters are younger than nonpanicipant
renters.

4. In most cases, a larger proportion of owners than renters have children or retired
members of the household.

Although the information on housing characteristics is more limited than on demographic
characteristics (see Table ll), there is evidence that the housing characteristics of owners
favor their interest in RCS audits. Owners appear to have larger and older houses than r€nters.
Most owners have single family, detached houses while most renters live in apartments or
townhouses.

Heating and air conditioning sysrcms of owners make them likely candidates for audits as
compared to renters. Although the vast majority of both use gasior heating and hot water
heating and have air conditioning, owners' heating and cooling-cosqs are higher than renters'
heating and cooling units (possibly related to the differences in housing characteristics). Both
owners and renters have relatively old heating and air conditioning units; the heating units
are even older than the air conditioning units. Owners are also more likely to have air
conditioning, including central air conditioning, than renrers.

The key differcnce in attitudes about audits appears to be between participants and
nonparticipants as well as owners and renters. (SeC faUb 12) "Saving energy" wai the most
prevalent response of both participant owners and renters. In contrasfnonparticipant owners
cited resale value most often. Nonparticipant renters cited "comfofi."

It appcars from Table l3 that owners and renters have similar needs for energy audits and the
implcmcntation of conservation measures based on the proportion of households which lack
facllqonservation measure as per the PEPCO 1986 RCb data set. (Comparable information
is not available from WGL's data sets.) However, it should also be poinrcd out that the sample
sizeof renters is relatively small (ranging from l9-31) compared to the sample size of owners
(rangtng between l7l-241). Thus, the figures for the ."ntin are not as reliable.

The PEPCO data on rccommendation rates (see Table 14) show participant owners, in most
9as€s' have higherrecommendation rates than participant renters, but the reverse is true in the
WGL data sets. However, the WGL renter data sets are roo small (only six in the 1985 data
set and l5 in the 1986 data set) to yield reliable results. Therefore, participant owner versus
r€nter comparisons of recommendation rates are highly dubious.

Although the same sample size problem exists for thejmplemegEliaggtes of participant
rienters' by both definitions, nonparticipant owners have higher implementation rates than
nonparticipant renters. (See Tables li and 16.) In this latter caJe, the sample sizes of

t

A
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nonparticipant renters are substantially larger (ranging from between I I 8 and 200 households)
than for participant rentes.

The.PEPCo audits appear to be successful in getting both panicipant owners and renters to
spt thermostats back at night in the winter and-seirhcrmostats.lDln the summer but owners
do so more so than rentels (see Table 17). The .uaitr r".rr t.ss successful in convincing
participant owners and re nters to lower their water heater settings although some improvement
occurred among owners.

Reasnns for imnlicating conservation measures are similar for participant and nonparticipant
owners and renters saving money, comfort, and saving energy (see riute lg). However, the
reasons given for not implementing measures differ uetrr"en the two groups. owners cite
lack of money' need and cost effectiveness. In contrast, renters cite their rental status as the
overwhelming barrier.

s.

As is evident from the goals and evaluation criteria set by the District of Columbia public
Service Commission, reaching low income households is one of the three major goJs of the
RCS program' It is thus ysgful to analyze the profiles of low income versus high income RCSparticipants and nonpartigiqants and by owners and renters for insights into ffiis irtu". ei ireminder, low income is defined as households having incomes unoJr $li,000:-Hrgh in"o."
is defined as $50,000+ in the pEpco sample; in the ivcl samptes it is $40,000+.

The denpgraphic orofiles of low and high income households in the three data sets is
contained in Table 19. 

.The 
information is frovided in four categories ( I ) participant owners,

(2) participantrenters, (3) nonparticipantowners and (4) nonpartlcipanirinters. iespite these
breakdowns, the patterns are the same in almost all categories. To summarize:

l' Low income households have less education than high income households.

2' Low income households have smaller family sizes (except for nonparticipant renters
where the reverse is true).

3' The median age of low income respondents is higher than for high income
respondents (data are available for the pEpco data seionly).

A lower.percentage of low income households have children than do high income
households (except nonparticipant renters where the reverse is true).

Low income households a1e more likely to have retired persons than high income
households. In fact, nearly half of the low income p*irip*, households are
comprised of senior citizens
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Thc rclatively small family sizes and the abscnce of children among low income participants
rcflecs thc large seniorcitizen composition of the low income panicipant goup.- Moreover,
even greater porcntial to rcach low income senior citizens appears to cxist given the fact,
according to the PEPCO sample, 82 percent of thc low inconre nonparticipant owners had
members of the household who we,re aged 65 or over.

The RCS Prcgrans do not appear, however, to bc reaching low income rcnter households,
an4 Particularly, those which are relatively large and with c[itOren. Reaching this group may
well rcquire resources bcyond the scope of the existing RCS progiams.- Housing
charactcristics of RCS panicipants appear to vary with income. This is not the casc for
nonparticipants. All three data sets show similar patEerns as follows (See Table 20):

l. A majority of low income participant owners live in townhouses; a majority of high
incomc participant owners live in single family, detached housing.

2. A rnajority 9f low income participant rcnrers live in apartments; a majority of high
income panicipant r€ntcrs livc in townhouses.

3. A malrrity of both low and high income nonparticipanr owners live in single family,
detached houses.

4. In the PEPCO data sct, both high and low income nonparticipant renters live in single
family detached housing; in the two WGL data sers, Uottr tow and high income
nonparticipant renters live in apartments.

Information on the age of houses or year they were built is available only for participant
ownenl and renters in PEPCO's set" Both low and high income participant owners live in
housing built before 1940. In comparison, both low anA nigt income participant renters live
in newer housing but built before 1960.

Two measures of the size of the houses were used - the square footage and the number of
heated lt)oms. The square footage data were collected oniy by PEPaO. They show low
income panicipant owners and renters live in smaller housing tiran high incomi owner and
aenter participants. The information on the number of heated rooms is available for
nonparticipants only and was collected by both PEPCO and WGL. In every case, low income
houscholds live in smaller housing than high income households.

In surnnrary, high income participant households live in larger, and detached housing and low
income panicipant households live in smaller apartrnents oi townhouses. Both high and low
incorne participantowners live in relatively old housing compared with high and low income
participant rcnters. Thus, high income participant househoids satisfy m6re criteria for the
likelihood of requesting an audit than dolow income participant households.

258



m! onty heatin&systern characteristics appear to vary with inconr are the agc of the units
ud hcating costs. (SesTablc 21.) Data are availablc for RCS panicipurs onlyin thc PEFCO
data sct- [.ow incornc houscholds have older furnaccs than high income households although
thc majority,of both have units which ilrc motr than ten years old (also possibly relatcdio
their housing characaristics). A majority of both high income participant ownersand rcnrcrs,
rcporred annual heating costs of g I ,0m - $ I ,500. In contrasg low inconr participant owners
had median urnual hcating costs of $501- $1,000 and low income participant r€ntcrs had
mdian annual heating costs of about $3fi),

Table,TL prcscnts theiagli[&.syrEmedata for panicipant and nonparticipant owners and
rcnElr by incomc' class., It provides; somcj supporting. evidcnce-for; why high income
houscholds aocount for ttre majority of RCS participants, Finq, high incomc houscholdsarc
rnorc,likcly to have air conditioning than low incomehouscholds,,; Mo€oy€tr; a larger
proportion of high income houscholds, who havc air conditioning have central air
conditionin&'' Thc majority of low income households who have airlonditioning (both
panicipants and nonparticipants), havc window units,,.The majority oi high income
prticipano havc central air conditioningl Secon{ highincomc trousetroffi$ in nrostcases,
havo older.air corrditioning units. thar low income households;, Thirrd, high inco,rne
participants havc larger annual cooling costs , the medi* $,6s S40 I fl /c1r : cornpared to $30 L
fotlor* incomeparticipant owners and $20I forlow incomeparticipant renteri,

Howhouseholdsviewthepurposesof the audits may bea factorin whetherornot theyrequcst.
an audit Tablc 23 provides the data by income class. It shows low income participanis appcan
to expoct audits to address comfort as the principal issue; higher income houseliolds appear
to put morc emphasis on saving energy firsr In both cases, saving money was mentioned the
least often Thus, failure of the public to recognize the flrnancial savings which could be
associated with conservation may bo a barrier to the expansion of thc p-gra.s-

Nonparticipants' views on the purposc of audits are particularly important for they may
proride clues to why this group has not requested an audit Owners with incomes unde,r
$50,000 cite resalc value most frequently as tt e purpose of an audit; owners with incomes of
$50'fix)+ cite saving energy finr In comparison, hbwever, low income renterc citc comfort
finq midale income rcntenr cite resale valuc most frequently; and high income renters cite
saving energy and comfort

Tablc 24 enables onc to comparc theJacL.af-camffyaliaggea$uct for RCS participant
ownerc and renters by incomc class in PEPTCO's 1986 data set. Thc table reveals that thc iack
of consenation measures is prevalent in all income classes. In rhany cases, the existence of
conservation nEasur€s is no more prcvalent for high income households than for low income
households. This conclusion appears also to be applicable for both owners and renters.
However, the small renter sample sizcs yield unretiaL-ty high percenrages.

JalIe25 pr€sents the recommendation rates for low incomc and high income participants in
both the PEFCO and WGL data sets for each conservation .easure. The sample sizes for



ryntet participants in each income class are too small to provide reliable resuls. Therefore,
the analysis focuscs on low income versus high incom" o*rrrr.

The most significant conclusion from this table is that recommendation rates for low income
houscholds are not always geater than for high income houscholds and dris is evident in all
three daa sets. It further corroborates the fact that the need for home energy audits is
widespread among all income classes. However, it also confirms the need to reach the low
income owner households.

Tables 26.and27 p,esent theimDlcmc&adon-rEs fm low and high income participant and
non participant households for each conservation measur€ and for the pEpCO and WGL datascB The pnncipal result is that, in some instances, low income households have higher
implemcntation ratcs than high income house holds and this oocurs even for some of the more
cxpcnsive ircms. fr9lrrrt Pascfil is evident among nonparticipants but to a lesser extent,
panicularly in the WGL daa scts. (See Table 2g.)

Hov then do the @Ung*g$watiaLtrearues vary by inconp class?
table 29 prescnB the supporting data. At least th*" rbrr*rd*s can be rnade. First, cornfort
is clearfy more important to low.incomc than high income trouseholds and especiily in the
PEPCO data scl secon4 also inthe PEPCO dati'se! saving *on"y, ironicalli, is cited more
lTydt by high income.than low income houscholds. ftrd, in thc wGL 19g6 data sct,
both low incomc and high income rcntcrs cited tax credits most frequcntly as the reason they
implemented conscrrration nreasups. This response must ,"n""t the lack of the mongage
intscst tax deduction fm this group.

Thcre are striking similarities in the responses of low income and high income households to
why thcy did not implenrnt consewation rneasures. Among owners, the leading answers
wue, in.gach sample, "too costry," "no time,,' "don,t ne€d,,, aid "not cost effecti"el': Among
rcntsrs' "tBnting" was the response of the majoriryofSoEh high and lowineorre households.

SUMMARY AND CONCLUSION

P":T fi$ analysis of the profiles of RCS participants and nonparticipants provides a
foundation for addressing the outreach and educational 

"ffoti"rn"ss 
of pEpCO,s and WGL,s

RCS p'rograms. Both programs apperu to be reachini ri"ril* ryp"s of residential households
bascd.on demographig, housing and energy charact&sticr. rfiut is, participants tend o bc
high income, well educatcd, young homeownen with rclatively old housing urd energy
y::_t:' high.heating and cooling costs, and large and detached housing. Alrno-st half of low
mcome participants are seniorcitizens. On the basis of all of these characteristics, the program
appears o be reaching suitable residential households. However, the issues of how to reach
more.of thesc peNons and how to rpach many of the more difficult to reach households such
as thc Entcrs and the low income requires ftrrther investigation.

260



Both PEPCO's and WGL's RCS programs have not been as effective in convincing
participants to implement measurEs that have been recommended, despite an apparent interest
in saving energy and lowering utility bills by participants who voluntarily requested audis.
This is evidenced by the relatively low implementation rates given thc high recommendation
rates. Moreover, implementation rates the for WGL's program participans are even lower
than for nonparticipants.

As a consequence of the weak implementation performance of RCS participants, the RCS
programs of both PEPCO and WGL have clearly not met the objectives set by the
Commission. The next step, therefore, is to examine the morc detailed aspects of the program
designs and the way the programs are being operated in an effort to improve theirchances of
meeting these goals. Additional research on residential conservation behavior is also
warranted.

FUTURE RESEARCH

An analysis of the profiles of participants and nonparticipants is a necessary first step in
evaluating RCS programs. As such, the conclusions from the empirical analysis can serve as
hypotheses which are then subjected to mone stringent economctric and other in depth
analyses. Additionally, thc profiles are useful in identifying issues of program design and
operation which wiurant further investi gation.

Dr. Mathur and I are considering scveral follow-up studies. First, an investigation is already
underway with respect to the issue of why the WGL implementation results are different from
the PEPCO results, given the similarities in the demographic and housing characteristics.
Second, we are considering the formulation of logit or probit econometric models which will
better explain implementation behavior and how it is related to income and other factors.
Third, as Dr. Mathur describes in more detail in his paper, we ar€ planning to examine the
role of comfort and time as well as conservation prcferences in the utility functions of
residential consumen and reformulate demand models taking these factors into consideration.
Finally, I am investigating an auxiliary proposal to improve the outreach to low income
households (80 percent of whom live in rental housing) which will be beneficial both to the
utility companies and the rentpayers. In any event, all of these proposed research projects
first required an understanding of the profiles of RCS participants and nonparticipants in the
District of Columbia.
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