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. ] Introductory Statement
A
The Center for Social Organization of Schools has two primary

objectives: to develop a scientific knowled§e of how schools affect

their students, and to use this knowledge ;o(dégglbp better school
. \ '

practices and organization. s

J

The Center works through three programs to achieve}its objectives,

~ -~

- “ . 1
The Policy Studies in School Desegregation program applies the basic
i

theories of 29c1a1 organizatibn of schoois'to study the internal
) ' conditions of deseg;qé;ted schools, the féasibilitz\of QICernativé
desegregation policies, and the inte;?élation of school desegtegation
with other equity issues such’as housing an& job désegregation. The

Sch‘el Organization pfogram 18 currently concerned with aus‘Drity-control

structures, task structures, reward systems, and peer group processes

- ?

in schools. It has produced a large-scale study of the effects of
open.scﬁools, has‘developed the Teams-Gamés-Tburnament (TGT) inséructional
process for teacﬂing various subjects in elementary and secondary échools,
;nd has produced a computerized system for'schooiJ§<;e attendance
ménito;ing. The School Process and Career eﬁyelopment program is

studying transitions from high school to pégt secqadary 1nstitutions

ﬁd tﬁe role of schooling in the development of care%r_plans and the

. - b \
alization of labor market outcomes. -

-
‘

This study, conducted under a grant from the Energy Research and

% Development Administration, examines the é%fectiveness of group

-

_contingencies in changing individuals’ conservq{ion béhaiior.

1 o | .




Apatract

Two dtudies were conducted to evaluate the effects of a group con-

> -

tingency for electricity conservation on use of electricity. . fn Séﬁdy 1,

- _ resid¥nts of 166 aparCmeng units in 3 towers served as sgqucc;. Thgygrogp'
concingeﬁcy consisted of biweekly payme;!! to'reaidggca 65 the Qalue of the
electricity they saved, as compar;d to pre&icced ua;}based on c?mﬁératureb
in-addition, ;eaiden£ meetings were held in each co?er.. The group con;f.

gencies were initiated in each. tower at three-week intervals in a multipl

baseline design. Results indicated that the p:ogram'broducéd substantial

& )
savings in one towdr (11.2% of temperature-adjusfed bageline), moderate

v : .
savings in another_(a.OZ); and minimal savings in a third .(1.7%). Overall,
the apartments saved 6.2%. Shbjﬁcca in Study 2 were ;e;idéncs of 255 apart-
ment units, aléo in 3 towers. They experienced ‘the same group co&cingeécies
in the same multiple-baseline design, except cﬁa; thqxgrebeived only 50%
;S(Qhe value of their savings. In addition, they recelved a one-time bonus
of $5 for using 10% or more lessé than baéelin;L Eesulgs in Study 2:indi-.
cated savings in all three towers at 9.5%, 4. 7%, gﬁd 8.3% qf‘Paseline;'a

total of 6.9%. Results are discussed in texmp of ‘theoretical and ppaétical

implications. R .
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The energy crisis of 1974-75 created a burgeoning of interest among

-
-

social scientists {n ?nersy conservation. Before the;crilic. imaginatiye
progrsms directed at such e;vironmcntal problomoAas litterIAg (Hayes , -
Johnson, 1nd Cone, 1975) and p&llucgon control (Geller, Fa:r144 and

Post, i973).were successfully evaluated, but research on energy con-=

‘servicion is a recent phenomenon. Interventions based on experimental

N .~

analylis'df resource-consumption behaviors have been used to reduce

'

- gasoline consumption among college students (Foxx and Hare, 1977), &nd *

several studies haveused feedback, incentives, or both to reduce resi-

dentialuenergy consumption in individually metered hGuses, apartments,
. ‘ s ‘ . i

and dormitories (Hayel.and Cone, in press; Palwer, Lloyd, and Lloyd,

1n press; Seligman, Darley, and Becker, 1976; Winett, Kaiser, and °
- ( - ) -

Haberkorn, 1977).

Althouéh the studies that have used mdnetary ingentives to produce

significant reductions in energy consumption in individually metered

buildings show that energy-consuming behaviorg can be modified, their
practical utilicy 1s.qqestioﬁab1e. It 1s unlikely that gbvernment will.
apply mddetary incentives to induce individuals to use less fuel, Excepc‘
1ndirec§fy by raising prices, and no one else is motivated to do so,

mainly because the costs of the incentives or feedback programs are typi-

callyufar'greafer than the value of the energy saved. 3

Ao
. : |
However, practical and effective programs could be readily adopted

te reduce residential energy use in a substantial proportion of. housing

. ) . .
in the U.S. These are master-metered wpartment buildings, in which resgi-
dehts pay a fixed ren regardless of their individual energy consumption.

- ' _ ', ‘
In these buildings, decreased energy use directly'benefitEﬁ barcment

manager;-by reducing Eheir'operating costs. As a consequence, it is in

a



chohmanngorl' interests to implement an incentive pyogram if cthe ‘incen-

“tives cost less than the value of the energy saved. Further, potential

iavfng- are large. It has been estimated that ;llt.t~m.E.th apart-
menE; use 357 more cleccriéity than 1d;ntiénl‘1nd1vidhnliy me tered
buildings (Midwest R:lentch Institute, f975). About one-third of all °
apartment units in the U.S. nre.maaccr-mecercd,'and their t;:nl waste

is estimated to be 9.1 billion-kilowtc:‘hour- per year. Comparable .

figures for natural 3ni use are unavailable, but because & substantially
2 : ' . ’

 highe? proportion of buildings are master-metered for 33. than for elec-

tricity, the'CQCnl yn;ce is probably higher.
Social scienéi;co have begun to address this problem by.npplying

group c;néingencie for energy use to apartment r?aidencé who share the

sa;; eiecf;ic o; ga;*cépers. A group contingency is defined here as a

‘Teward system in which meﬁbeqs of a gfoup receive equal individJal re- ihf

- -

wards basea on the performance of the entire group. Group cpntingencies
have been effgctively‘uaed in education (see Litow and Pumroy, 19}55 '
and in other performance wreas.. In the area of energy conservacién,

Newsom and Makranczy (in presq? used a.competition between buildings to

reduce electricity congumption in mgséer-metered dormitories. However,

the savings -were small, averaging 5.25% less than baseline use during’ P

‘the four-week creacuent period In a similar contest among dormitory

buildings McClelland and Cook {(1977) documented savings of about 6% 1n

electricity use over a 12-week period. Slavin and Wodarski (1977) eval-

~.

uated a gfoup %ontingency-in'which residents received 757% of the value of
the natural gas they saved, as deCermined by actual use compared to pre-

dicted use baaed on Past usage and temperature. Unlike the Newsom 4nd

.

’ ~
- -
B

.;////. o —zz | . . )



anrnnczy’and the McClelland and Cook studies, which took place in uni- '

"versity-affiliated housing, thie study was conducted in an apartment com-
plex unn;-oclntcd with any university. Slavin and Hodnfoki found a

3.3% rfduction {n gas use over a two-month period, but even th;- dropped

_— off in a third month of project implementation.

-

Why.have these programs had euch modest effects? If there is a

waste of 357 in master-metered buildidg'. these projects are birely .

scratching the curfg;g of the problem.

\
/ The present paper reports tMeeresglts of two studies designed to
' maximize the effects of a group contingency on electricity use in non-

university affiliated, master-metered ‘apartment buildings. These studies

-

incorporate two features not present in the earlier Slavin ndd.WOdnr;kf

interventions:

1. Resident meetings. Slavin (1977) and others have noted that

group ébncingencies are relatively lnefficignc reward structures; that

~ .

they ‘depend “on formation of strong group norms in favor qf exhibition of

the criterion behaviors to be effective. ?However. strong group norms

&re un ly to be: formed in the absence of face-to-fac; interaction

among group meﬁﬁera. 'Bbch ﬂewiom and Makranczy and SlaQiA and Wodarski -
coEgPCCed their ‘studies entirely.by.mﬂ}i Whilefppis may be  appropriate

in n'college dormitory, where resident 1ﬁtétaccion is réiacively high,
it is probably impossible to formw group norms i a typigal apartment. . -

without -pecifiéally structuring group interaction. Therefore, both

studies described in this paper.employed a resident meeting at the begin-

ning of the trectmeht in which res{pénta h;ard appeals for conservation,
iR : 4 4
learned how to save energy, and participated in group activities designed .
) ‘ .




to max{mize group commitment to & copservation goal.
2. Increased incentivea. Payments to residents {(n all three stu-
. . dles cited abdve had besn relatively small. The winning dorms in the

Newsom and Makranczy study divided $30 among 211 to 245 residents, or
¢

had & raffle (n which each resident 16 the winning dorm had on‘)chanco

to win $30. In the McClelland and Cook_study, the first Jlacé group

\

won $80 to divide among 44 to 70 residents, and the second place group

won $50. -Payments {n the Slavin and Wodarsk{ study rarely exceeded

$1.50 .per resident. 5 Tt /

-

In the present study, payménts were incressed to the maximum amount

" seen as practicable for managers. in Study 1, residents received 1007
//I‘P’ .
i of the walue of their savings; in Study 2, they received only S0%, but
™ \\J . ' ’

also received a one-time bonus of $5.00 the first time their tower

o

exceeded a salVings of 10% in a two-week period. .

The studies took place during the summer ofi}977. and thus focused

-

on air conditioning as the primary form of electricity consumption.

’

n addition to attempting to document an gffe(cmofnaogroup contin-

gency on,a population of practical intereest (non-universif&h;ffiliated
/ Y
\, master-metered apartmeets) . the two studies. pres@nted in this paper

-
-

o determine . the effectiveness of a group con;ingency-based on the

performance of very large groupé. (residents of 40 to 88 'e'partment units).

- . Most studies of group contingencies have involved small, face-to-face
[ 4

groups; will the same techhiques be ef{fective 1n~much-1§rger°groups

that have only limite\ interaction? , - 3

-
_— .

o [ i




1)

Method
"

Subjects and Setting. The subjects were the residents of 186

apartment units in & condominium {n Baltimore, Hnryland.‘uﬁtch will be

referred to as "“Rice Hill." JThe restdents of Rice Hill were primarily .

elderly and middle to upper middle clais. -Tﬁg aparrments were all-elec-

tric and had tndividual thermostats for sir conditioning.

>
The spactments were orgamized into three tdwers, each with fts own

L3

electric mater. Tower 2 had 40 untce, Towers | end 3 each had 63 units.

-

Occupsncy was at 100% during the entire length of the project.

Data Collection

Each of the meters was read three q}nco each week at the same Ctime

-

4

A of shy. Average daily use wvas computed by dividing the difference between

the kilowatt hoyrs shown on the meter and’those recorded in the previous

-

reading by the number of days i{n the period Eﬁyo‘or three). Periodic

relﬁabtl{ty checks ylelded inter-reader reliabilities of 100%.

Design X ‘ -

-

Study 1 employed a multiple baseline design across subjects (Hersen

sad Barlow, 1977), where the “subjects” were the towers taken as a

whole. The three towers were Aintroduced to the group coﬁtingenctes in
. . / . - -
s randomly determined order at three-week intervals. Tower | received,

the treatment firsc, followed: three weeks later by Tower 2,_and three

weeks after that by Tower 3. The contingencies went ifnto effect at

-

Pra

Tower 1 on June 13, 1977. .

Baseline

Beginning in late May, baseline meter readings were begun in all
\ 4

. 11

<4



-Eﬁree-tdwers. A total¢9f 14’ readtﬁgs were taken before the contingencies

P . . - » r

Py ?%~?3went into effect at Iower 1. A total of 23 baseline readings were

‘o -~

. f"“t .
iy “;onducted;at Tower'z before ft hegaq in ;heagroup’contingepcy; and 32 -

/r/‘- . ) " .« hY . p - ' ° . ‘ - - T . - ’ Q
. . . S . . - s . " R ‘ o
"=~ - readings “were taken before Tower 3.-began, B - aqa'
i - , . -~ . - . ,-.. P \ . .
g - B - - T ) ' .o

?.‘ .. ‘. -a . ) . s ’ . . .. . . - «
o The fourteen baseline observations were'used to generate a” Pinear

- .

B regreseiOn equiﬁjpn7re}etregftemﬁeretﬁrerto e1ectr1eity deage.‘-&hiéj
treddction was'heieSSarﬁ to establish an'"expected" ierel of eleetrifg- T oo
city use for each level ;; "degree days " Degree daferare'units used

‘FfJ‘to describe Lﬁ; need - ﬁoq cooling. They -are compuféd as the daily average

_Fahrenheit temperature ((high % low)/2) minus 65, yith a mlnimum oﬁ zero.'

~ _The predictzon formulas’ generated were as follows: _
For Tower 1: Y, = 1%-:-1 58D, > = .707" - e .
» - \ . .Y
- A For Tower-2: Y, = 15.41 + 1.09D,_R2 = ,761 o » - 3/

. & 2
| oo

For Tower 3: Y, = 22.92 + 1.72D, R = ..828,
/ . e
"Where Y = electricity use per apartment per day, D = mean
N T i degree days per day over the 2-3 day period, . and Rz = -

B ’ . ' [
proportion—of the total variance in'Y explained bﬁ_the

- ) equation® ’ ) ? : - & .
Treatment ) . s v R -
. ' . . - ~

The treatments”followed a regular pattern at each of the three

towers. The steps wére as follows: i

V1. thification of resideptfmeeting. Two weeks_before'the'eontin- &
geqeies were to go into effect, all apartment residents were
eent a brief letter inviting them to a meeting. Little was

said about the meeting except that it concerned energy conserva-'

tion and that refreshments would be served. Six days later, a =

- J " o




-

reminder was sent. . . .
‘ .. . . . * : \ L N .
2. Resident meeting.. Five days before the contingencies were to

go into effect-in eacn tqwef,,a meeting of the.residents in the
.tbﬁer was held at or déaf the:bnilding. The meeting,fellowed a
‘strnctuted sequence of activities, aa-follcws:
A. Appeal for conservation ' The experimenters pave the resi-
dents a short talk on the importance of saving energy.
B.. Description Of progtam. The group eontingency was described
(ee below). . | |
C. Energy saving.tips. The residents‘wete given a‘list of
_energy saving ns, such as setting up their'thermostats,_
.ciosing dtapegzin.hot days, and‘not'usingvheat-generating:
3 - appliances dnring the hot éart of the day. 'éheitips were
ﬁ\; brieff; reviewed by the experiﬁenteré.:
D. Solicitation of fesident sugge5t£0ns: The residents were"
aeked to form 4-5 member grtsz ts'discuss other ways that
" they could;save electricity: Tﬂgse discuseion groups were

/e- oo “

used both to generate-additional tips and to maké group norms

. S % ’
in favor of energy sav1ng-more salient.

-

The resident'meetings took 60-90;minutes, and included_extensive‘.

- Ll - -

questien- and-answer periods in addition to the activities -listed above.

[
/

Attendance at the meetlngs ranged between approxxmately one-~ fourth and

one-half of the residents.

- ‘3. Letters-to residents. On the morning after each meeting, a letter .

~  the meeting). This letter reviewed the suggestlons brought out

13

ra



It also contained a sticker with the
\ " woxrds "We Conserve Energj" on it, and a second sticker containing -

a- reminder to turn off the air conditioner, turn out lights,'aéd
close-drapes'before leaving the apartment. - The residents were
asked to display these stickers ‘in their apartments.

4. Implementation of group contingencies. On the Monday following

‘.

t“ : the meeting, the tower's use of electricity began to count toward

gr0up*rewards. The group reward system operated as follows: -

~

- A, /Every two weeks, ' the total amount of e1ectricity used by the
. .
‘ " tower was compared to the amount predicted based on the daily

_degree days for that period and the prediction equatigs for .
the tower. -
s - . '/. .- £

B. If the amount of electricity used was less than that pre- ¥

.. ~ dicteq, the difference between the predicted use and the

_/ actual'use was computed, and multiplied by the electricity
/ : T .
/ - _ rates then in effect. These rates averaged 2.8¢c per kilowatt

hour.

S

C.  The total savings earned by the tower was divided by the
number 6f apartments in the tower, and a check for that
agount was sent to each resident. Whether or not the tower

saved enough to earn. a payment, the residents received a-

" feedback letter explaining how much electricity the tower

was expected to use, how much was actually used, and how
%

much was earned (if anything) .

©

The group contingency was continued'throdgh the summer, for a total

»

@

-

1
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9f'14 weeks for Tower 1, 12 weeks for Tower 2, and 8 weeks-for}towerfS.
; N . . . . . \ .

-
-

Figure 1 depicts the weekly electricity use in hundred kilowatt

hour units ner resident for each of the three towers, adJusted for degree

days. The adjustmq't was carried out by computing a 11near regression

of degree_days on electricity use per resident over the entire study,

Ed

and |then adjusting each weekly total to remove the effect of temperature.

.

The |linear regression was as follows:

Y = 2.28 + .025D, &> = .930,

where Y = 100 kilowatt hour units used per week petaresident, D = total
degree days permbeekj-and Rz_é.prOportion of variance explained
s - ' y : :

in féctricity use. The adjustment for temperature thus subtracts

725 (D - 5) where 5 = 71 18 degree days, from each day's use‘per resi-

-
-

. dent. This adJustment is necessary to eliminate §pur10us changes in

electricity use due to changes in tquerature° the numbers in Fig&re 1

represent the -usage that would have been observed had the weekly temper-

N .
'.

ature mean been 75.2 degrees Fahrenheit every week. .
. o N 3 X
The initiation of the group contingency in Tower 1 produced an

immediate and sustained decrease from baseline in electricity use.

4

‘Table 1 summarizes the percentage use greater:or less than baseline

over each three-week period beginning with implementation of the grouﬁ
. S . .
contingency in Tower 1, -The table shows that the greatest savings were

made imwediately following initiétion of the group contingency, with the



‘\".'-1'-'- ax

54-’ €,

L N >‘.

-10- | -

savings decreasing as time went on. _A'sfmilar pattern was observed

by McClelland and Cook (1977). Overall’ Tower I used 11.2% less elec-

3

~tricity during treatment than duringibaseline.

<

o The resultS‘in Figure 1 and-Table 1 for Tower 2 show that the exper=-

imentgl contingencies were not effective with this grOup. Electricity

R useégitually increased from baseline during the first three weeks of the:

,‘ '-
group contlngency Overall Tower 2 did use slightly less during treat--

ment than during basel%ne (1 72), but this difference may be due to

random variance. . LT

The;results for Tower 3 ‘are less clear than those for Tower 1, but'\'
;.
&hey.69£show a decrease in use of 4.0% during treatment.

L4 ‘.
-

;'Sﬁhming the electricity use during baseline for_ all towers and
'cbdnafing,it to the total use during treatﬁbnt the apartment cOmplex
/

USed 6 27 1less electrlclty during treatment than dnrlng baseline a

L" . ";o - ]

total value of $1521.13 saved over the entire treatment period. Payments

-'_, ;‘_V -e

to:re81dents over thefcourse of the treatment averaged $1 78 every two
- Weeks and totalled $1452 70. This figure differs from the value of the

"}

"lelectrlclty zctually saved because - (1) the payments were determxned by

In summary, the results of.gtudy 1 indlcated that the group contin-

'/,in which the treatments were effective, the effects were strongest immedi-

" gencies were effective in two towers, but not in a third. In the buildings”

b}



°

R atelyAfo?lowing the 1nitiatiop of the treatment. \ \ . .
_ - U+ study 2 - ,
- : .

- - - -
C e

Subjects and Settt_g-s The.subjects in Study 2 wetre the residents of .

"7 255 apdrtment units in & rental apartment complex in Baltimore which will -~

. ——
. -~
- be referred to as "Nevermoor." Like the residents of Rice Hill, those\\ )
at Nevermoor were primarilyAelderly, but they were lower middle to
middle class instead of mﬁddle’towupper middle. The apartments had elec-

tric air c0nditLooing, but gas ranées; they had individual thermostatic !

ay .

. ] o 4
_control of their air conditioning.

The Nevermoor apartments were-organi{ed into three towers, as at

Rice Hill. Tower A had "82 dhits Tower B had 88, and _Tower C had 85.

Occupancy was near 100% during the length of the pro;ect. N

& ¢ \.f )

Data Collecticn ) CT R
- ] . . ‘ . - -
Meters at Nevermoor were read in the same way and on the same

[ 2 .

échedule as those at Rice Hill.

Des%én | Co ) A

<

Study 2 also employed a multiple baseline design across towers,
' where the tﬁwers wéfe introduced to the experimental - contgngencies in

a randomly determinedkorder at three-week intervals. The contingencies
N S t ‘ : '
went into effect at Tower A on June 20, 1977, one week after the first

“» -

- tower at Rice Hill began under its group contingency.

Baseline - S
(_ N

Baseline readings were begun at about the same time at Nevermoor as

they were at Rice Hill. Twelve readings were taken before the group .
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‘seﬂesate-fhe forig:;jf.j;ji%;isizy-useéPredic;ion equations:
For Tower A: {6.37+ 2.11D, RZ = .903

rd

-12-

™~

contingency began at Tower A; 21 before Tower B began; and 30 before

S -
Tower € began. The first twelve baseline observations were used to

- .. A .
For Dower B: Y, .= 16.58 + 1.85D, R® = .906
. .

. For Tower C: Y, K = 15.11 + 2.25D, R = .898 - i

c
\ _- . : .
The prediction equatigps at Nevermoor explained substantially more of

the variance than did the équations at Rijg\?ill. This is possibly

due to the fact that at Nevermoor, theair conditioner was by far the

biggest user of electricity, while electric ranges were:also imporﬁant'
at Rice Hill. Range use is.unlikely to be affected by temperature, and.
5 .

the inclusion of ranges probably attenuated the correlation between

' temperature and electricity use.

-

Treatment B i
The experimental treatment applied at Nevermoor was the same as

that used at Rice Hill, with one important exception. - At Rice Hili, the

residents received 100% of the value of their entire savings as a group,

and received their checks every two weeks. ' At Nevermoor, residénts re-
ceived only 507 of the value of the energy theyfsaved,'andiafter the

first two weeks of treatment they received feedback letters every two

weeks, but they .received payments only every four weeks. In additiod,

‘residents received a one-time bonus of $5.00 the first time their tower

exceeded a 10% savings in a twg-week period. This bonus was expected

-

to serve as an early, highly visible indication to residents that‘they

could save energy if they tried, and to make the group contfngency-éalientf

The €our-week payment schedule was used instead of a two-week schedule

7 ').'18‘ L,

‘.

-
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to increase the size of each payment, as 507%-9f actual _.energy savings

-

was a small sum even if- the residents saved a great deal. K

The grbug.cohtiﬁgeﬁcy yaa in effect for a'tétal5o£'14 weeks for

Tower A, 11 weeks for Tower B, and 8.weeks for Tower c. .
Results : B R . ‘.

——

- : : 2 ’ / . N

Insert Figure 2 and Table 2 About Here

- .
Y

.~ [ Figure 2 depicts-the wegkly Use (1065KHH) pe€r resident, a&juéted

for degree days, for ‘each of the three towers in Study 2. Th?.linear

regression used to remove the effect .of tempefé%ure on éleccfici;y'&se )
was as follows: o .

’

Y & .747 4=. 031D, RZ = .953

As is depicted in Figure 2, the-group contingénéy was clearly
effedtive in Towers A and C, and somewhat effective in Tower B. Tabié

.2 shows that overall usage was 9.57% less than baseline at Tower A,

4.7% at Tower B, and 8.3% at.Tower C. Unlike the finding at Rice Hill's

Tower 1, the savings did not decrease over time at_an&'of the Newermoor -
- - . - " , - . \
towers. Over the treatment period, the entire complex used 6.9% less

electricity during'trﬁétﬁeﬁt than it did during baseline, a value of
. .. - > . ’ . -
$1925.15; }Avérage monﬁhly payments to residents not ihéludiﬁg the $5.00
g :»bonuses‘were $1.44, and.toféiled.$952f34 Towers A ard C earned their .

-

. $5.00 bonuses-for exceeding a 10% savings--in a two-week period. Inclu-
- . - . N " 14 .

ding the bonuses, : the residerts reéeived.a total of $1787.34:

4 -

¢ - In summary, the results of Study 2. show _even more conclusively :than

>,

those of Study 1 that group contingencies can reduce ‘electricity con-.

[



4 A . -
’ - -
- : ' ~  -lb- -
2 ) ©o- ’ - & -
- ‘ . . »
‘ - T ! o .
suamption in master-metered apartment buildingi. As in Study-1, the

. - o .o .
‘§e90nd’of‘the~three'towere to begin in the group contingency saved con- -

"siderably less than che first and third towers: However, unlike Study 1,

- Study 2 did not find ‘any trend toward diminishing treatment effective-
. : - » : ) .

- ness .over time.
L é

- Discussion ' - —
The studies reported here demonstrate the effectiveness of a group

contingency for saving energy’ in master-metered apartments. The primary -

significance of this finding is that,.fo;’the'first time, a group con- B
tingency has been found to be effective in apartment buildings unaffiliated

- with any university, and the size of the ificentives given and procedures

- -~

) ~
employed are within the means of apartment managers.
- / * - "
The*finaing dfaén effect of the group contingency is a very inter-.

esting result for a .theory of group conFingencies. According to classi-
cal motivation theory, a group contingency should be maximally effective

when the group is small, because the laréer the group whose collective

behavior constitutes the criterion for reward, the smaller the relation-

. . .
- -

ship between individual behavior and .individual outcome (see Slavin,,i977).

In the Nevermoor épartments which ranged between 82 and 88 residents

the correlatlon between 1nd1v1dua1 behavior and 1nd1v1dual

per tower,

outcome is +.11; about 1% of the variance 1n any reS1dent s rewards is

- -

explained by his own behavior. Interesthgly, the smallest.cower in the
. . v ‘ . -
two studies, Tower 2 at Rice Hill (40 apartments), was the only building

-in which the group contingency did not appear to be-effective. In the

Slavin and Wodarski (1977) study, which”evaluated both a '"large group'"
/ ‘ : .

\
o el . . . . .
- . . - -
; . ) . v N ‘
.. . .
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contingency (24 uhits) anJ—a "small group"‘contlngency (12. units§

_ -
large group contingency wag more effective than the’small group. ; While .
. J
there is. not yet enough evidence~to demonstrate that the larger ]he :

grqup subjected to a group contingencyr the larger ﬁhe effect on energy

conservation, there is ctertainly no evidence in the "present study or in

Slavin and WQdarshi'(1977)‘to support the nore theoretiéallyf}uetifiable

-

. . - . .
expectatigp—that the opposite relationship would be observed. - -

The effectivéyess of’the ve?F\large group contig‘hnty denonstrated
in the stndy can be explained by a theory of the effectiveness .af large

¢

‘group'contingencies advanced by Slavin (1977) . This theory é} based

on the observation that although individual behavlor is poorly lxnked

to’ indlvidual rewards 1n a large- g%tup contingency, it may be very well

linked to interpersonallyfapplied contingencies'among group members.
Because Jit is'difficult for any individual to increase his own wards
J N e

acting alone, there is a strong motivation to socially reinforce bthers

fdr their behayibrs that hqﬂp'the group attain its goaL'- In this study,

nelghbors presumably remlnded one another of the group norm favorlng

-, conservation and reinforced actual conservation” and reports.of conserving

)

behaviors.) In a post-experimental questionnaire, 45% of the respondents

at Rice Hill 4nd 317% of those at Nevermoor reported that they had talked

abont saving electricity with residents of five other apartments oy

‘-more; only 187 at Rice Hill and 20% at Nevermoor reported never having
- <

talked to their neighbors about saving energy. Also, only 5%.-of the’

" respondents at Rice Hill and 3% at Nevermoor thought that 'only a few':

of their nef;hboés4bere trying to save energy, and no respondengts

- 2; :

-
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. . . ’ .
thogght no one(yas‘saving. On the other hand, 60% of the Rice Hill e

,respondents and 6?Z'et Neveruoor thought;tbat mos&,of their neighbors

‘were'saving electricity. 1In other words, the apartment residents. botH, -

perceived a group effort toward the group goal and Ldisch’sed the goal
witl;.he'ir neighbors It ‘may be that the larger the group in a large

group contingency, the st%gnger the normative ptGSSute in favor of
.\.\ r °

exbibi n of the behavior that’helps the group achleve its goal. Indi-

viduals\may feel that there is a larger number of othexs trying to
influence their behavior and that individuals who do not perférm tie
group-approved behavior ere an isolated minority;

Several questions remain'aﬁout the effectiveness of group contin-
gencies in modifying energy consumption in master- metered apartments.
First,}why were the group continézn ies in the studies reported here so

muéh more effective than the very simila: program evaluated by Sla‘ln apd

Wodarski (1977)’ There ere several differences. The earlier stu dig _
: o - ~

-

not employ resident meetings, and the payments to residents for the sa

" percentage savings were much'smaller in the earlier study. The residents

in “the earlier study were young and transients in the present study they’

were elderly and quite stable- The earlier study involved winter natural

. - - -
- - -~ -

gas use, as opposed to summer e¢lectricity; it may be easier to.conserve
; . 4

on air conditioning and other electrical appliances than it is to con-

serve on heating, the source of most gas use. Any of these factors may -

-

be important. Only systematic(;esearch varf¥ing each of them can deter-
P . . "~

mine which are important in mediating the effects®of group contingencies
? >

on energy consumption. . . (
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A secqnd‘quesglqg‘sggcerns maintenance. How long~will the experi-

mental qoncihgenﬂies‘eoé}inue tg modify. energy conservafio:‘behaviors?

: . s K :
Here, the evidence is mjxed. McCleMland and Cook (1977) and Slavin and

over their l2-week treatments in the

—

Wodarski (1977) “found a decreas

effectiveness of group contingencies in modifying energy use. Newsom /

- -

I o . . , M .

and Makranczy (in presy) did no® find such a decrease, but their treat-
: . - ~, . o

ment é:ﬁﬁ;d/only four weeks. - Ipn the present studies, Tower 1 at Rice

Hill 'ﬁiowéd a pattern of‘%itga} savings followed by a gradual reduction

% .
in conservation, but none og the five other towers (gwp at Rice Hill and

\ - 3 .o -
three at Nevermoor) showed any tendency for treatment effects to diminish
<

over time. Further research must establish whether-the falling off of

-

the treatment effects does occur, and whether specific procedures (such

r . :
as followup resident meetings) can minimize this effect, or even accelerate

the savings over time.

Anothe;hgractical question concerns ‘the importance of having the

JURSE

resident meetingé run and contingenéies applied by the managers themJi

» .
selves, instead of presumably - trustworthy researchers from a prestigious
university.. In conducting the present research, the authors had many

- B R . . ,
occasions to observe the considerable hostility and mistrust . many
residents have for their apartme&é}nanagemenc. Would the contingeﬁcies
*m:effective,if they were administered by the managers?

Tiiis study adds to the evidence that while group aontingencies

can modify energy conéerving behaviors, théir effects are likély to be

® moderate. If the waste in masterfyete:ed apartments is 35% or more of

the total electricity used, the 5-7% savings %ound by McClelland ard

.23 -

/\
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and Cook, Newsom and Makranczy, and ourselves is only a small portion of N

< . b A T, . : : -
" what could bé saved. These’savings are still important,;' given the’ ’

. ‘ - . - b SN s,
magnitude of the p?oblem, but can soﬁi_L science develop a means short of
tgdivtdual ring that cam have & greater fwpact on energy wa.ste? .
Group c‘ ingedci'eai for energy use represent s first step in this direction,
but there is much more to be done. * - ‘ . L
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. , ¥~ Figure Captions

~

Figure 1.  Weekly electricity use per resident in 100 KWH units,

" adjusted for temperature, Study 1 (Rice Hill Apartments). The horizontal

. - ’ B 4
lines indiqdte mean use during baseline and mean use during treatment,
-respectively. > ‘ ’ -

-~ o™

Figure 2. Weekly electricihty use per resident in 100 KWH units,
ad justed _for. temperature, Study 2 (Nevermoor Apartments). The h%rizontal

-

lines in(licate mean use during baseling and mean use durin'g treatment s

respectively.
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Tower 1

Tower 2

~§itfwer'§

L

Table 1: Percent Changes From Baseline in Electricity

Use During Treatment, Study 1

E]

—
‘Three-Week Periods
1 2 3 4 5 Total
-14.7  -11.1  -14.8 -9.0  -6.4 -11.2
+4.3 -5.5 -2.7  -1.6 1.7
-5.8 -1.9  -4.3 -4.0
Y
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Table 2: Percent Changes From Baseline in Electricity.

Use qpring Treatment, étudy 2

31

4
4. ‘ L
Three-Week Periods
N * .
1 2 3 4 5 Total
" . .
Tower A -8.8 -7.2 -9.6 -8.6 -14.9 -9.5
Tower B =4, 3 -5.7 =0.9- -9.3 4.7
)
Tower C -10.4 -5.9 -8.8 -8.3
*
Two-week period
L

v



