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necessarily reflect those of the WRRI or itsreviewers. Contents of this publication do not
necessaxily reflect the policies of the Department of the Interior, nor does the mention of trade
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ABSTRACT

The gods of thisresearch were to 1) identify satisticaly significant, observable consumer
characterigtics that are factors of demand for water, 2) econometrically model water demand
incorporating these characterigtics into the model, which alows us to segment consumer groups,
and 3) design a conservation incentive program that alows individuas to choose their own best
conservation dternative while, in aggregate, achieving the conservation program goas. We
employed an experimenta game that Smulates water consumption from a potentialy exhaustible
source. Experiment participants included sudents at the University of New Mexico and members
of communitiesin New Mexico. We found heterogeneous demand for water, including
differences between student and community participants and between those who are employed
and those who are retired. Consumption isafunction of avariety of socia and culturd factors
including age, gender, ethnicity, politicd affiliation, reigious affiliation, and risk preferences.
Policy based on demand estimates that assume homogenous consumersis not efficient. By
disaggregating demand, we show that a menu of price systems can achieve conservation goas
with lessloss of consumer welfare than can dternative policies. These systems provide each
consumer an incentive to choose the one that is most beneficid given his or her unique demand,
minimizing enforcement costs.

Keywords: demand estimation, conservation methods, experimental methods
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INTRODUCTION

It has long been recognized that water is one of the mogt critical resources in the Southwest. To
assure an adequate supply of water, conservation programs (such as summer surcharges on
usage) are being implemented in many locations to varying degrees of success. However, a
variety of programs may be necessary in order to appeal to awide cross-section of consumers
(seefor example, Gegax et al.1998). For such programsto be effective, it is essentid to be able
to forecast accurately consumer response to different programs. Accurate forecasts require
accurate consumer demand models that account for differences across consumer groups. It may
be cost prohibitive to ater a conservation program onceitisin place. By designing the program
with consumer demand modd s incorporated into the design, the initid programs may be more
effective and efficient. Further, modeling consumer demand and response to change (e.g.,
ingtitutiond, pricing, or conservation measures) dlows us to desgn more efficient conservation

and pricing policies.

The gods of thisresearch were to 1) identify atigticaly significant consumer characterigtics

that are factors of demand for water, 2) econometrically modd water demand incorporating these
characterigtics into the model, which alows us to segment consumer groups, and 3) design a
conservation incentive program that alows individuals to choose their own best conservation
dternative while, in aggregate, achieving the consarvation program goas. If differences across
consumer groups are not recognized and incorporated into program designs, the effectiveness of
conservation programs may be severely impaired by the implied assumption of homogeneity

across consumer groups.



The difficulty, higtoricaly, in empirically modeing consumer demand islack of adequate data a
the level of asingle consumer or ahousehold. There are four potential sources for data:
higtoricd, survey, pilot program, or experimental. Accurate historicd data, sufficiently rich to
disaggregate consumer groups, are not available. While surveys and pilot programs have been
popular methodol ogies for gauging consumer response, there are potential problems associated
with eech method. While surveys give someingght, the responses are purely hypotheticd in

that a respondent is not required to change his or her actions, nor does the respondent’ s answer
actudly result in any welfare changes to the respondent. Filot programs are time intensive and
only gauge response to a specific scenario. In this research, we employ an experimenta game
that is specific to water consumption from a potentialy exhaustible source. Not only doesthe
use of an experimental game alow us to dter the scenario being tested, it also reducesthe
potentia of hypothetica response since participants are rewarded based on the choices they
make during the experiment. Participants were asked to make consumption choices over a series
of rounds. Vitdity of the resource, current consumption, and future consumption potentid were
determined by the summation of choices of individual participants. These response detawere
combined with persona characterigtic data obtained by a survey instrument, to complete the data

set. These data were used to estimate water demand econometrically.

A totd of 114 subjects participated in a series of Six experiments. Forty-two of the participants
were sudents at the University of New Mexico, while seventy-two of the participants were
members of communities from various areasin New Mexico. Our resultsindicate thet, indeed,
there is heterogeneous demand for water. We find consumption differences between student and

community participants. Furthermore, there are consumption differences between members of



the community who identify themsdlves as part of the active workforce and those who identify
themsaves asretired. Specificaly, we find that while consumption levels are afunction of price,
consumption levels are dso impacted by avariety of socid and culturd factors. Among these
are age, gender, ethnicity, politica afiliation, rdigious affiliation, and risk preferences. While

al of these factors are not significant characteristics across dl three groups (students, workforce,

or retireg), they are sgnificant in at least one of the three groups.

We begin by presenting pertinent background to the research, and then describe the theoretic
basisfor the research. In subsequent sections we discuss the experimental and survey
ingruments employed in the research, the data, and the econometric results. Given these results,
we estimate disaggregated demand functions and then incorporate these functions into a norn-

linear pricing menu. We conclude by offering directions for future work.

BACKGROUND

The relevant background for this research spans the extant research specific to empirical
estimation of water demand, experimenta research that focuses on common-pool resources, as

wdll as the research that focuses on heterogeneous demand.

EMPIRICAL WATER DEMAND
To provide adequate policy andyss and determine the potential impact of conservetion
programs, it is necessary to have an in-depth understanding of consumer demand for water.

Many empirical studies can be found in the literature that focus on demand for water and the



own price eadticity of water. Much of the early work employed aggregeted, cross-sectiona data
and did not consider household specific data. Williams (1985) observes that “Data on average
revenue price and typicd monthly water bills are the usud type of price information avaladle. ..
prevailing practice has been to sdlect a crude measure of price from thisfor atypica customer.”
Danielson (1979) made a case for the use of individua household deta, but the norm of the
gudies, in large part, continued to be at a highly aggregeated level.l The studies can be
categorized in avariety of fashions, including; chronologicd, location of study, estimation
technique, or pricing structure in effect. We present a chronologica overview. Itisby no means
an exhaudtive review of the literature, but rather is representative of the research and the results

found in the extant literature.

Among the earlier research is that of Howe and Lineaweaver (1967). Utilizing a cross-sectiond
data set with a block rate structure, they employed alogarithmic functiond form and separate
demand by in-house demand and sprinkling demand. The price factor used in the andysiswas a
caculated margind price. Their results indicate prinkling demand was price dadtic (-1.57),

while in-house demand was price indadtic (-0.23).2

Increased interest in the effect of block rate structures on demand (where price depends on the
quantity purchased), resulted in the consideration of different estimations. For example, see
Taylor (1975), Nordin (1976), or Billings and Agathe (1980). Given the concerns, Howe (1982)
re-estimated demand with the origind data, but with alinear specification that accounted for

intraemargind difference in the rate structure. This necessitated separating demand by winter

1 Thisis, perhaps, areflection of the data available, rather than the desire to aggregate.
2 |n most cases, the elasticities are estimated for the mean values of the data.
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and summer use rather than indoor and outdoor use. The dadticity levelsfell dramaticaly under
this specification. For winter use, adticity was estimated to be—0.06. For summer use,
eladticities were separated by East and West and were, respectively, -0.57 and —0.43. These
results suggest that while there is a difference between summer and winter responsveness,
consumers (in both cases) are relatively unrespongive to price changes. Additiona studies with
smilar estimation techniques and results include Foster and Begttie (1981), Polzon (1984), and

Jones and Morris (1984).

Williams (1985) measures responsveness for urban water under aternative measures of price.
He dso exploresthe satistica properties of the estimated demand functions, in large part, with
regard to mis-specification bias. His results suggest that margind price estimates are more
reliable than results based on average revenues. Further, he finds that while demand is price
indagtic, arid Western regions are sgnificantly more sengtive to price variations than are the

more humid sections of the country.

More recent studies include Nieswiadomy and Molina (1989), Nieswiadomy (1992), Lyman
(1992), Hewitt and Hanemann (1995), and Renwick and Archibald (1998), and Renwick and
Green (2000). Nieswiadomy and Molina compare different econometric estimation techniques
in estimating demand under both decreasing and increasing block rate structures. Using a
Hausman specification test (1978) they show thet the estimates obtained with an Ordinary Least
Squares estimation (OLS) are biased, due to smultaneity between the average price, quantity and
difference variables. They reduce the bias by estimating demand with two- stage-least-squares

and with another insrumentd variable gpproach suggested by Tezra (1986). Eladticity estimates



from this study range between —0.36 and —0.86. The authors note their results are within the

range of esimates found in the literature.

Nieswiadomy (1992) estimates urban water demand in the U.S. using data from 430 large U.S.
utilities. He aso incorporates the impact of conservation programs and education in the
esimations. He tests consumer response to average prices and margind prices. Hefindsthe
West has the grestest awareness of water scarcity and, thus, the largest dadticities. However, the
dadictiesare dill in theindagtic range: -0.42 for the margina price estimation, and —0.51 for

the average price esimation. From this, it follows that consumers respond more to average

prices than to margind prices. Of further note is that his findings suggest educetionisa

sgnificant factor in reducing water usage in the West.

Lyman (1992) employs a micro-data set to estimate water demand. He dlows for elastiaity
differences between peak (summer) and off-peak (winter) periods, household characterigtics, and
an adjustment mechanism for price changes. He uses amargina cost specification and finds,
among other effects, that pesk demand is dastic and off-peak demand isindadtic (-2.019 versus
—0.429). Aswould be expected, long-run dadticities had larger abosolute magnitudes than their
short-run counterparts. Furthermore, his results suggest alagged specification for price is more
appropriate than a current price specification. He aso finds some evidence of cross-price effects
between peak and off- peak periods suggesting ether substitution or complementarity of water

between time periods.



Hewitt and Hanemann (1995) utilize the same increasing block rate structure data that was used
by Nieswiadomy and Molina (1989). However, they employ a discrete/continuous (D/C) choice
modd to estimate demand. They employ this modd to respond to a critique of the literature that
consumers do not make conscious economic decisions when they turn on the tap, and thus the
price eadticity of water must be near zero. The D/C mode alows for both economic and non-
economic factors. The modd includes not only price and income data, but aso socio-
demographic variables. Hewitt and Hanemann estimate eadticity between —1.57 and —1.63.

These measures are subgtantidly larger than the findings in the rest of the literature.

Renwick and Archibad (1998) focus on demand side management for water. A main hypothes's
they test isthat the reduction in aggregate demand attributable to a specific policy ingrument isa
function of the socio-economic and structural characteristics of householdsin a given

community. They find that, indeed, reduction in demand associated with different policy
indruments varies sgnificantly with the characterigtics of the households in the policy region.

They observe the importance of conducting andysis of resdential demand at the leve of the
single household. While their results indicate urban water demand isindadtic, they find price

responsiveness varies by income level. Lower income households were more price responsive.

Study results are varied. What, if anything can be gleaned from them? Obvioudy employing the
appropriate econometric estimation techniques isimportant. Mode specification isaso
important. Water demand appears to be heterogeneous and has been shown to be a factor of

income and of time-of-use:3 In addition, it can be argued that the water prices employed in many

3Espey, et al. (1997) conducted ametaandysis using the results from 24 previousjournd articles. They found the
price dadticities from these studies ranged from —0.02 to —3.33, with an average of —0.51. About 75% of the
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of these sudies may not reflect the true cost of water. Traditiona pricing covers only the
delivery cost and does not reflect a scarcity vaue of water. Therefore, these estimates may be
inadequate for predicting demand in the future, when water is forecast to be even more scarcein

the arid Southwest.

COMMON-POOL RESOURCE PROBLEMS

Residential water resources can be equated to a common pool resource (CPR). A CPR, defined
by Ostrom et al. (1994), is aresource where exclusion is nontrivia, but not necessarily
impossible. Individud rationd resource users may ignore the external harm they impose on

other users, resulting in a sub-optima outcome from society’ s perspective. Theindividua
rationdity can result in non sustainability of the resource. Thus, CPR extraction affects intra:

and intergenerational distributional equity. In the case of resdential water resources, this can
result in both intra- and inter-generationa concerns. In the case of Albuquerque, NM, current
resdentid use from the underground aguifer has implications for the current population of

Albuquerque as well asfor future resdents of the city.

The mogt familiar CPR problem in the literature is the conflict between producers immediate

own gain from exploitation and the costs that exploitation imposes on other concurrent users, as

edimates were between —0.02 and —0.75. Espey et al. tested the hypothesis that the variations in results were due to
the demand specification (including functiona form), data characterigtics, environmenta characterigtics, and the
econometric estimation technique employed. They find dadticity estimates are influenced by evapotranspiration
rates, rainfall, season, and pricing structure. The conclusion that can be drawn from their study that in addition to
demographic and economic dataincluded in other studies, more dimate variables could be beneficid in future

andysis. The study does not find demographic factors to be significant, but the authors conclude that such
characteristics may influence water demand. However, they did not affect price dadticity for the studies we
examined (itaics added for emphasis). Many of the recent studies that find demographicsto be significant are not
included in the Espey et al . study.



well as own future exploitation.# Johnson and Libecap (1982) describe an individua fisherman
who has a private incentive to extract more fish than would be socialy optima, reducing his own
future catch aswell asthat of hisfelow fishermen. Offsetting thisis the incentive for firmsto
under-extract to maintain higher output prices and thus profits. Experiments have tested the
willingness of participants to reduce invesment in CPR-exploiting industries. For example, in
Mason and Phillips (1997), some participants established voluntary rules that generated
sudainableyidds. Multiple-period theoretical models and experiments capture behavior when
benefits and costs of extraction affect current and future welfare (e.g., Karp 1992, Mason and

Polasky 1997, Herr et al. 1997, and Gardner et al. 1997).

For many environmenta resources, however, the activities that threaten the CPR are not the
productive practices of asmall industry group facing a common time horizon, but the
consumption practices of an unorganized and varying population, such as the case of water
consumption. Many water resources problems might be avoided if changes in individua
consumption patterns occur. For this to hgppen, understanding those patternsisvitd.

Chermak and Krause (forthcoming) explore this type of problem and the impact of heterogeneity
on the consumption of a commont pool, generic resource. They employ amultiple-round,
overlapping generations experiment to ascertain the impact of heterogeneous response on the
consumption of the resource. They found heterogeneity in the response of their subjects, al of
whom were University of New Mexico undergraduates. The heterogeneity, however, could not
indl cases guard againgt the impacts of over-consumption by a sub-set of the subjects. They
found the heterogeneity in consumption was atistically correlated to severa observable factors,

such as politicd affiliation. They aso found information impacted consumption choices. They

4 For more background on CPR problems see, for example, Ostrom et al . (1994).
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found that subjects who knew exactly to which generation they belonged tended to adapt more to

prior-round draws, and relied less on a pre-determined strategy.

HETEROGENEOUS DEMAND

Consumer theory shows demand is a function of, among other things, income, tastes and
preferences, and expectations. While income is readily observable, consumer tastes and
preferences are generdly not. 1t may be epecidly difficult to observe anindividud’s
preferences when the good involved is an environmenta good (such as water when scarcity is
explicit), the consumption of which may result in externdities for current or future generetions.
Anindividua’ s tastes and preferences combined with his or her expectations of the future may
result in a pecific consumption strategy. For example, one strategy would be to consume a
quantity perceived asmy “fair share” While Strategies are not directly observable (especialy
ex ante), readily observable characteristics may be correlated to observed patterns of use that
suggest use of specific drategies. We identify observable characterigtics from the extent
literature that may be correlated to consumption choices. The significance of these
characterigtics in consumption choices is then tested econometricaly. Thereisagrowing
literature concerned with the correlation between observable characteristics and behavior. We
draw on thisliterature in choosing the socid, economic, and culturd variables that we test;

specificaly, age, reigion, culture, and gender.

The importance of age in decison-making is analyzed in the literature. For example, Rogers
(1994) explores the importance of human time preference. Relaively high discounting of the

future among young adults enhances reproductive success, and o is evolutionarily stable. Given

10



this, we would expect to see young adults consuming more in the current time period (rather than

saving for the future) rddive to older individuas.

Rdigion and economics were discussed by Smith (1776) when he argued that clergy, just like
secular individuds, are motivated by sdlf-interest. More recent economic studies of religion
(e.g., lannaccone, 1998, or Stark et al., 1996) argue that religious activities involve alarge
amount of risk since the promised rewards may never materidize. Reigious affiliation, then,
may be corrdated with risk preferences. In addition, religious affiliation may be correlated with
preferences for environmenta goods.  Lowry (1998) found religious afiliation is correlated with
demand for membership in environmenta groups. Specificaly, he found demand for
environmentd groupsisinversdy reaed to membership in many maingream Chrigtian

religions.

Thereis support in the extant literature that cultura differences may affect economic outcomes.
Roth et al. (1991) conducted an ultimatum game and a one-period market gamein Isradl, Japan,
the U.S,, and Yugodavia. They found that while behavior in dl of the market sessons
converged to the equilibrium, behavior in the bargaining sessions did not converge.

Furthermore, there were distinct differencesin outcomes across the subject pools. The data
support the hypothesis that the subject pool differences were related to different expectations as
to what congtitutes afair offer. They tentatively concluded that the differencesin bargaining

behavior were attributable to culturd differences.
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The results are mixed in the fairly large experimentd literature concerning economic decisons
and gender. Brown-Kruse and Hummels (1993) find more cooperation in dl-male groups, while
Nowdl and Tinkler (1993) and Eckel and Grossman (1996) find more cooperation in dl-femde
groups. Andreoni and Vesterlund (1999) find conditions under which men are more cooperative
and under which women are more cooperative in the same experimenta investigation.
Furthermore, there is evidence that gender differences, if any, are senditive to experimental
protocol variations. Mason et al. (1991) find that initial differences disappear with repetition.
Findly, gender differences in attitudes towards risk (see Janakoplos and Bernasek, 1998, and

Eckd et al., 1997) may confound identification of gender effectsin other behaviors.
THEORETIC CONSIDERATIONS

Consider thei™ consumer who consumes water from afinite stock. The future stock of water
depends not only on the beginning stock, but aso on the aggregate consumption of the good in
the current time period. The consumer’ s utility is derived from consumption of water and
(potentidly) from the conservation.®> The consumer’s maximization problem is then defined by a

dynamic game:

max QUG (. (1), RO B ]t
qOX( 1,
st. pOX O+ p(H GO £ y
R=f% q.a 8 q L RO)=R.R()? 0
i=1 i1

5 Utility derived from conservation arises from two sources.  If conservation today resultsin greater own
consumption possibilities in the future, then conservation could be strategic. However, if conservation were solely
to benefit others, the conservation effort would be dtruistic in nature.
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where: (dropping the time notion, t, for smplicity) q is the quantity of water consumed, x isa
bundle of dl other goods, while p isthe price of water and p is avector of prices for the vector x.
Risthe stock of available water, B; isavector of the personal characteristics of thei™ consumer,
and yisthei™ consumer’savailable budget. The resource stock constrains utility over thelife

of the consumer (from t; to tp). Furthermore, Ris affected by the aggregate

J
consumption,é q; (where il Jandj=1,..,J),of dl consumers and the growth or depletion of
j=1

J
R whichisitsdf afunction of aggregate past consumption, a (é q;) -

=1

We assume utility is concave in consumption for playeri. That is,

W, TU

1q 19

L<0.

Utility may beincreasing or decreasing in sock. That is,

ﬂURf >0 fork=12,....m m<N,

U,

<0 fork=m+1,..,N ,and

&<0_

1R

Thisimpliesthe “m” type player may gain utility from increasing stock, either from expected

own future consumption (Strategic consumption), or from future consumption by others
(atruism). Atthisleve of generdity, Strategic consumption and atruism are not separated. The
“m+1" type player does not derive increased current utility from an increase in stock availablein

the next time period.
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A consumer’s demand for g & any timet can be estimated as:
g =f(p,p.m,R B)).
We assume anormal good, thus g,<0 and g,>0. The sign of the partid derivative with respect to

other goods depends on if they are gross complements, substitutes or unrelated. That is,
Op, ZO, where z refers to the specific good. The sign on the partia with respect to stock, gr,

depends on whether utility or disutility is derived from an increase in the remaining sock. The

consumption dtrategy can be positively, inversaly or not related to the quantity demanded,

qsio . Thefind consderaion isthe effect of persond characteristics on demand. That is,
<

= ﬂf
n ﬂBn

Os 20 (n=1,.,N),

where n is a specific characterigtic in the vector. The estimation of disaggregate demand
functions requires personal characterigtics to be included inthe model. To obtain a data set
suffidently rich in detail on individua characterigtics, we employed an experimenta protocol
and survey design. The data set dlows usto datidicdly test the Significance of individud

characteristics and disaggregate demand, for our sample, into individua demand groups.

EXPERIMENTAL PROTOCOL

A difficulty in estimating disaggregate demand functions is the lack of adequately detailed data.
To collect a detailed data set, we employed an experimental design, supplemented by a survey to
collect demographic informetion, and arisk game to ascertain participants risk preferences.

Combining these data mechanisms alowed us to obtain adata set that is rich in demographic

14



detail and one that includes responses that are not hypothetica in nature since a subject’ s payoff

depends on the choices made during the game.

The experimental design smulated consumption of awater resource from a depletable common
pool over atrid lagting T rounds. The water resource growth (or depletion) is described by:

i <R(t), then R(t+1)=R(0)+a (R(t)- R- Q()),

Q(t)%3 R(t), then R(t+1)=0.

N
WhereQ(t) = é’l g (t) , and Q(t) is the aggregate consumption of water intimet and g (t) is

i=1
player i’ swater consumptionin t. Risthe minimum leve of the water resource thet must be
preserved in order to maintain at least a stock equd to the beginning stock, R(0) . Thisdlows
the stock to grow, maintain, decline, or deplete, depending on the cumulative extraction of the
active players. If cumulative consumption, Q(t), islessthan (R(t) - R), the stock at t+1
increases, if Q(t) =(R(t) - R) the gock ismaintained & R(0); if (R(t) - R)<Q(t) < R(t), the

sock in t+1 declines. If Q(t)3 R(t), the stock is depleted and the game ends.®

While some aspects of water consumption may be modeled like any other privately consumed
commodity, we were particularly interested in water consumption under conditions of explicit
scarcity. Wewere dso interested in investigating individua consumption decisonsin an
environment in which those decisons affected the group stock. The growth (or decay) of the
stock was an important feature of the experiment design. The monetary payoff to participation

was srongly influenced by the effects of individua consumption on the group’s stock, and all

6 This design is appropriate for either an underground aquifer or for surface water with storage capabilities. Inthe
cae of Albuquerque, while the current water source is from the aquiifer, thiswill change in the near future when the
City completes plansto begin drawing on their San Juan-Chamawater rights.
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participants were aware of this agpect of the experiment design. Thus, the consumption
decisions observed in these experiments may be more ana ogous to consumption decisions that
affect alarge change in water use (for example, changing ayard from lawn to native plants)
rather than smal water-use decisions (for example, shortening showering time). These results
can aso be interpreted as being analogous to water decisons when it iswell known that water is

scarce, such as periods of water rationing during dry summers.

The number of players drawing from the pool varied across rounds, and each player could draw
in only a subset of consecutive rounds. This aspect of the experiment was designed to capture
the real-world stugtion in which populaions vary with time or with individuals moving in and

out of the population. All active players consumption choices contributed to the total

exploitation of the water resource.

Each experimenta set conssted of five rounds, T=5, and each group consisted of three players.
Each of these players was active in three consecutive rounds, which were unique to the player.
Therefore, Player 1 (P1) was activein rounds 1, 2, and 3; Player 2 (P2) was activein rounds 2, 3,
and 4; and Player 3 (P3) was activein rounds 3, 4, and 5. Participants knew that each set
conssted of five rounds. The number of setswas not pre-announced. Participants were told

their person-type prior to the beginning of play for each set. They aso knew they were randomly
assigned to groups of three and that the groups were randomly recondtituted at the start of each

new tria. They did not know the identity of the other two playersin their group.”

7 An example of the experimental protocol isincluded in Appendix A.
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The initid endowment & the beginning of each set wasten units. That is R(0) =10. If the
supply of the resource, after withdrawa by active members, remained above the pre-announced
criticd leved of two units (R = 2) , the stock “reproduced” and another round was played. The

growth (or decay) factor, a , was set equa to threein five of the experiments and was set equa

to four in one experiment.8

The primary task for each participant in the experiments was to choose a consumption (or
withdrawa) levd, given the avalable information. Participants knew their earnings from the
experiments would be a positive multiple of resource successfully drawn in two randomly

sdlected trids.

A total of 9x experiments were conducted. Experiments One, Two, and Three employed
undergraduate college students from the University of New Mexico (UNM) as participants.
Experiments Four, Five, and Six employed community members from severd areas of New
Mexico as participants. The three experiments with student participants were conducted on three
separate days, while the community participant experiments were conducted on three separate
evenings. All experimenta sessions took place in rooms located in the Economics Department

at the University of New Mexico Main Campus. Experiments One, Two, and Three employed
15, 9, and 18 subjects, respectively. Experiments Four, Five, and Six each employed 24 subjects.
No participants participated in more than one experiment. Community participation was

obtained by response to an advertisement in the Albuquerque Journa Business Section and the

student participants were recruited from various UNM classes.

8 The growth factor was employed to asoertain an implied price of water where P=a / N,,, ,whereNisthe
number of active players. Int=5, the price of water was assumed equd to one (1), snce there was no round 6.
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Given the opportunity costs of community participants and student participants are, in most
cases, very different, the payoffs for the student and community participants were vastly
different. Community participants were guaranteed a minimum payment of $25.00 to cover the
time and effort required to travel to campus and participate in the experiment. To attract alarger
subject pool, participants were told that they could earn up to $100, depending on their play of
the game. Student participants were guaranteed a minimum payoff of $5.00. The maximum
student payment was $50. The average payment to community participants was gpproximately
$63.40. The average student payment was gpproximately $19.40. The only time participants
were paid the minimum payment was when the number of participants was not an even multiple

of three. In these cases, participants who volunteered to not play were paid the minimum.

In addition to providing experimenta data, each participant completed a survey that asked for
information concerning age, ethnicity, economic status, politica and religious effiliation,
schoaling, and living arrangements® Lastly, each subject participated in a probability game,

which alowed usto classify subjects according to relative risk preference.10

9 A sample of the survey form isincluded in Appendix B.

10 The participants were asked to make a series of nine choices between Alternative A and Alternative B. They
wereinformed that they would be paid on only one of the choices. The choice would be determined by the random
draw of abingo ball. The potentid pay-off for each individua choice depended on which of ten bingo balswas
chosen. Alternative A aways paid $2.50, regardless of the ball chosen. Alternative B paid $5.00 if oneof a
specified number of ballswas chosen, and paid $0.00 if any other ball was chosen. The probability of one of the
$5.00 pay-off bingo bals being drawn was 10% in Choice One and increased by 10% for each choice theredfter.
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DATA

The data gathered from the experiments and the surveys are included in the following tables and
are reported by type. First the survey and risk preference data are presented, followed by the

experimenta game data

SURVEY DATA

Table 1 presents the quantitative demographic data. The table presents summary statistics for the
entire subject poal. It dso presents the data broken out for the student and community sub-

groups.

TABLE 1: PERSONAL CHARACTERISTICS

CHARACTERISTIC MEAN S.D. MIN. MAX N11
AGE (years) 41.86 20.65 17.33 83.70 111
Students 20.42 1.98 17.33 26.30 39
Community 53.48 1641 21.60 83.70 72
BUDGET ($month) 1407.10 1043.36 0.00 5000.00 105
Student 590.81 460.72 0.00 2100.00 37
Community 1851.24 1003.76 100.00 5000.00 63
SCHOOLING (years) 14.38 233 9.00 25.00 114
Students 13.64 094 12.50 16.00 42
Community 14.818 2.76 9.00 25.00 72

The average age of participants was amost 42 years. The youngest participant was dightly over
17 years of age, while the most mature participant was dmost 84 yearsold. Based on an
ANOVA tedt, thereis (as might be expected) adatistica difference between the ages of the
student and the community participants. Monthly budgets varied from $0.00 to $5000.00, with

an average of $1407.10. Again, aswould be expected there is a statistica difference between the

11 While atotal of 114 subjects participated in the experiments, some participants elected to not divulge some
information. Inthese casesthetotal sample Sizewaslessthan 114.
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average budget of the student and the community participant. The average number of years of
schoaling for a participant was 14.8. The minimum years of school were nine, the maximum 25.

These were not gatidtically different across groups.

Persond characteristics that are included in the econometric analysis include ethnic background,
politica affiliation, religious afiliaion, and risk preferences. These data are summarized in the
following tables. Aswith Table 1, atistics are presented for the entire sample aswell asfor the
Sudent and community sub-samples. In the following tables, a category of “Did Not Report” is
included where appropriate. Table 2 presents participants racial backgrounds. These atigtics
can be compared to those for Berndillo County, New Mexico. The US Census Bureau (1998)
reports approximately 52% of county residents are White, 38% Hispanic, and 3.7% Black. The

remaining 6% of the population is dispersed between severa ethnic groups.12

TABLE 2: ETHNIC BACKGROUND

RACIAL BACKGROUND PERCENTAGE N
WHITE 56% 64
Student 52% 22
Community 58% 42
HISPANIC 27% 31
Student 21% 9
Community 31% 22
BLACK 2% 2
Student 0% 0
Community 3% 2
OTHER 9% 11
Student 14% 6
Community 7% 5
DID NOT REPORT RACE 5% 6
Student 12% 5
Community 1% 1

12 The ethnic backgrounds include American Indian, Eskimo, or Aleut, Asian and Pacific Iander.
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Table 3 presents the politica data. \When considering the tota sample, 26% of participants
classfied themsalves as Democrats, while 25% classified themsdlves as Republicans. The
breakdown between the sub- categoriesis very consstent with 17% of the sudents identifying
themsdlves as a Democrat and 17% as a Republican. The community participants classfied
themsalves as 32% Democrat and 31% Republican. Thereislittle or no statistica difference
between the percentages of student or community participants for the Independent, Green, or No
Affiliation categories. Also, 13% of the total sample listed their party affiliation as Independent.
However, 33% of the student participants did not give an afiliation, while only 10% of the

community participants did not.

TABLE 3: POLITICAL AFFLIATION

AFFILIATION Percentage N
DEMOCRAT 26% 30
Student 17% 7
Community 32% 23
REBUBLICAN 25% 29
Students 17% 7
Community 31% 22
INDEPENDENT 13% 15
Students 14% 6
Community 13% 9
GREEN 4% 4
Students 5% 2
Community 3% 2
NO AFFILIATION 13% 15
Students 14% 6
Community 13% 9
DID NOT REPORT AFFILIATION 18% 21
Students 33% 14
Community 10% 7

Table 4 presentsreligious effiliaions. The results are self-explanatory. Catholic, Protestant, and

NonDenominationa Chrigtian affiliations account for over 65% of responses. It should be
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noted that the last three linesin the table report the percentage of participants who attend

religious services,

TABLE 4: RELIGIOUS AFFILIATION

AFFILIATION Percentage N
CATHOLIC 22% 25
Students 19% 8
Community 24% 17
PROTESTANT 25% 28
Students 19% 8
Community 28% 20
NON-DENOMINATIONAL CHRISTIAN 18% 21
Students 21% 9
Community 17% 12
OTHER 14% 16
Students 12% 5
Community 15% 11
NO AFFILIATION 9% 10
Students 10% 4
Community 8% 6
DID NOTE REPORT AFFILIATION 12% 14
Students 19% 8
Community 8% 6
ATTEND SERVICES 66%0 75
Students 60% 25
Community 69% 50

Thefina Tablein this section, Table 5, presents participants' risk preferences, as determined by
aprobability game. Participants were classified into one of four risk groups, neutrd, averse,
seeking, or idiosyncratic. While the first three categories follow the classcd definitions for risk,
the fourth category describes those participants who did not exhibit any of the classic
preferences.13 While 38% of participants are classified asrisk neutral, 30% are classified as risk

averse. The community group had a substantialy larger percentage of risk seekers, than did the

13 That is, they appeared to either randomly or systematically aternate back and forth between the sure low-vaue
pay -off and the more risky high-vaue pay-off with no obvious reaction to the changesin the expected vaue of the
high vaue pay-off.
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student group. Findly, alarger percentage of the student group was classified as having
idiosyncratic risk preferences than was the community group. These differences may be
attributable to the fact that younger participants have had less experience with financia risk-
taking. Thereissome empirica evidence that preferences towards risk change systematically
with age. For example, in experiments thet entailed financia risk-taking, Harbaugh and others
(2000) found that older participants were more likely to make decisions that were consistent with
the Expected Vaue of agamble than were younger participants. Thisis consistent with our
finding that older participants choices were less idiosyncratic than were younger participants

choices.

TABLE 5. RISK PREFERENCES

RISK PREFERENCE PERCENTAGE N
AVERSE 30% 34
Student 30% 13
Community 31% 21
NEUTRAL 38% 43
Student 38% 16
Community 38% 27
SEEKING 18% 21
Student 10% 4
Community 24% 17
IDIOSYNCRATIC 14% 16
Student 21% 9
Community 10% 7

Finaly, 47% (54 of 114) of the participants were mae. Within the student group 50% were
mae, while 46% of the community participants were mae. These are the persond
characterigtics consdered in the econometric estimation of a disaggregated demand function. In
addition to these variables, data from the experimental game is necessary. These dataare

discussed in the following section.
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EXPERIMENTAL DATA

Table 6 reports the round by round draw Satigtics for individua draws, the average starting
resource level and the percentage of the resource that was drawn. Aswould be expected, the
percentage of the resource drawn islargest in rounds 1 and 5, when there is only one active
player. The percentages drawn are gpproximately 41% and 53%, respectively. If a participant
were following a strategy of equd portions for active players, one would expect the active
playersin these two rounds to take 100% of the available resource (that is, the resource available
above the safe minimum standard). Rounds 2, 3, and 4, have two, three, and two active players,
repectively. Again, following the equa proportions strategy, we would expect draws of 50%,
33% and, again, 50%. In dl three rounds the average individua draw was less than 30%. This
might lead one to bdlieve that, on average, individuas were very consarvative in their water
decisons. However, as can be seen from the standard deviations of the percentages and the
maximum percentages drawn, it is gpparent that not al participants were conservative and, in
fact, there were very different consumption paths for different participants. This result suggests

heterogeneity in consumption among participants.
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TABLE 6: DESCRIPTIVE INDIVIDUAL STATISTICS

MEAN s.d. MIN. MAX. N

ROUND 1

Draw 4.1087 2.1507 0.0000 8.0000 92

Starting Resource Level 10.0000 0.0000 10.0000 | 10.0000 92

Percentage Drawn 0.4109 0.2151 0.0000 0.8000 92
ROUND 2

Draw 5.7514 3.5822 0.0000 25.0000 181

Starting Resource Leve 22.1878 6.5446 10.0000 | 34.0000 181

Percentage Drawn 0.2720 0.1545 0.0000 1.0000 181
ROUND 3

Draw 7.8327 7.1465 0.0000 55.0000 269

Starting Resource Level 38.6245 | 20.3671 6.0000 94.0000 269

Percentage Drawn 0.2250 0.1527 0.0000 0.9032 269
ROUND 4

Draw 114371 | 11.5881 0.0000 60.0000 167

Starting Resource Leve 57.0060 | 54.3828 | -59.0000 | 322.0000 167

Percentage Drawn 0.2579 0.1842 0.0000 1.0000 167
ROUND 5

Draw 46.1566 | 67.4411 0.0000 | 300.0000 83

Starting Resource Level 111.1325| 155.4818 | 0.0000 | 1202.0000 83

Percentage Drawn 0.5281 0.4168 0.0000 2.0000 83

Given the heterogeneous response among individuds, the logica question is whether the
heterogeneity guards againgt over-consumption. To answer this, we turn to group dtatistics.
Table 7 presents descriptive gatistics for group draws, starting resource levels, and percentage of
the resource consumed by group. While the average vaues are fairly conservative, the striking
result is, again, the large variation as indicated by the standard deviations (s.d.) and ranges. The
maximum percentages drawn inrounds 2, 3, 4, and 5 are al 100% or greater. Thismeansthat in
each of these rounds, there were groups that over-consumed the resource and thus, depleted it

prior to the end of the rounds.
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TABLE 7: GROUP STATISTICS

ROUND 1 Mean s.d. Min Max
Draw 4.04 2.17 0 8 91
Starting Resource Leve 10 0 0 10 91
Percentage Drawn 0.404 0.217 0 0.8 91
ROUND 2
Draw 11.35 5.01 3 39 91
Starting Resource Leve 22.43 6.81 6 34 91
Percentage Drawn 0.546 0.29 0.107 2.16 91
ROUND 3
Draw 23.42 12.34 4 72 89
Starting Resource Leve 40.18 20.68 6 94 89
Percentage Drawn 0.65 0.25 0.144 1.67 89
ROUND 4
Draw 27.31 24.73 4 160 83
Starting Resource Leve 62.59 55.58 7 322 83
Percentage Drawn 0.55 0.32 0.05 1 83
ROUND 5
Draw 56.36 85.32 0 432 81
Starting Resource Level 122.93 161.05 2 1202 81
Percentage Drawn 0.544 0.407 0 2 81

We find that of the 91 total sets, 14 of those sets (15%) depleted their water resource prior to the
end of the rounds. The datidtics are dightly different between the sudent and community

groups. Eight of the 43 student sets (17%) depleted their resource prior to the end of the rounds,
while six of the 48 community participant sets (12.5%) depleted their water resource. This
suggests differences between these groups. Tables 8 and 9 present group Satistics for the student
and community groups. Visua inspection suggests variations across these groups over rounds

with community groups, in generd, drawing smdler percentages than the student group.
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TABLE 8: STUDENT GROUP STATISTICS

ROUND 1
Draw 3.89 2.27 0 8 47
Starting Resource Leve 10 0 0 10 47
Percentage Drawn 0.389 0.227 0 0.8 47
ROUND 2
Draw 10.64 5.23 3 29 47
Starting Resource Level 22.26 6.76 10 34 47
Percentage Drawn 0.498 0.202 0.107 1 47
ROUND 3
Draw 21.83 11.09 5 72 46
Starting Resource Leve 39.74 19.02 7 79 46
Percentage Drawn 0.61 0.23 0.23 13 46
ROUND 4
Draw 27.93 25.92 4 160 44
Starting Resource Level 61.07 46.9 7 175 44
Percentage Drawn 0.55 0.31 0.05 157 44
ROUND 5
Draw 63.67 97.24 1 432 42
Starting Resource Level 108.79 107.5 10 433 42
Percentage Drawn 0.58 0.38 0.01 1 42
TABLE 9: COMMUNITY GROUP STATISTICS
ROUND1 MEAN s.d. MIN. MAX. N
Draw 4.2 2.08 0 8 44
Starting Resource Leve 10 0 10 10 44
Percentage Drawn 0.42 0.21 0 0.8 44
ROUND 2
Draw 12.11 4.7 6 25 44
Starting Resource Level 22.61 6.94 6 34 44
Percentage Drawn 0.6 0.36 0.18 2.16 44
ROUND 3
Draw 25.12 13.47 4 57 43
Starting Resource Leve 40.65 22.54 6 94 43
Percentage Drawn 0.68 0.27 0.14 1.67 43
ROUND 4
Draw 26.62 23.63 4 117 39
Starting Resource Leve 64.31 64.59 10 322 39
Percentage Drawn 0.56 0.33 0.07 2 39
ROUND 5
Draw 48.49 70.71 0 325 39
Starting Resource Level 138.15 204.16 2 1202 39
Percentage Drawn 0.5 0.43 0 2 39
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These data are incorporated into our econometric estimations. The following section presents the

econometrically estimated water demand function.

ECONOMETRICALLY ESTIMATED DEMAND

Consumer i'sdemand for g & any timet is g; = f (p,p,m;; B;), where p isthe price of water, p is
avector of prices of other goods, m; is consumer i’ s budget, and B; is a vector of observable
characterigtics, both economic and persona. The economic characterigtics that we test include
cumulative draw from previous rounds of the trid and monthly budget. The persond
characterigtics tested are drawn, in large part, from the extant literature concerning gender, age,

culturd, palitical, and religious factors.

Using binary varigbles, we control for informationd differences between the participant groups.
We consider three groups: student participants, workforce participants, and retired participants.
We dlow for differences among sets and person type with the use of dummy variables. We dso
include abinary variable to identify individuas who, in an earlier set, belonged to a group that
fully depleted its water resource prior to the termind time. We employ alinear fixed effects

modd. The functiond specification is.

X G g D G o)
i = a ﬁbx-l_ a ngGg)Xix++ a ﬁad ta adgGg)Did+
Xx=1 g=1 g d=1 g=1 (%]

P % 0, 3 ¢
+a a?ap +& apGy)P,-+ta aS+@+4a agGy)+e
pzzg g=1 @ s=2 g=1
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X

Thefirg st of termson theright-hand side, &

s )
?bx +3 byGy) xiXS, represents the
X g=1 [4]

1

X
coefficients and the quantitative variables, 4§ b, X
x=1

and the dope interaction terms for the

ix 1

X G 3
groups (G=workforce, retired), & aeé ngGg)Xixg. The X quantitative variables include
X =1€9-1 7]

Price (in monetary units per unit of water),
Cumuletive Individua Draw (units of water),
Budget ($ per month),

Age (inyears),

Education (tota years)

Inal cases, intercept and interaction terms for group type are designated by “G.” The second set
. . D G 6 .
of right-hand sideterms,  § g?ad + 3 a4yGy)Dyq -, represents the coefficients for the
d=1 g=1 a

individua observable binary characteristics and the shiftersfor the G, where Dig arethe st of

observable characteridicsinduding:14

Died in aPrevious S,

Gender,

Culturd Identity (Caucasian, Higpanic, Other, Did Not Report Race), 1>

Politicd Affiliation (Democratic, Republican, Independent, Other, No Affiliaion, or Did
Not Report Affiliation),

Attendance at Rdligious Services,

Rdigious Affiliation, if any (Cathalic, Protestant, Non-Denominationa Chrigtian, Other
Affilition, No Rdligious Affiliaion, Did Not Report Affiliation), and

Risk Preferences (Risk Neutra, Risk Averse, Risk Seeking, Idiosyncratic Risk).

14 In dl cases, where appropriate, weinclude a test for “no response” since thisin itsalf may be asignificant
characteridtic.
15 Due to the small number of Black participants, we include them in the “Other” category rather than as aseparate

group.
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P G 0
a a?ap +4& a,,Gy)P, 2 isthe summation of the intercept and interaction terms associated with
p=2 g1 @

the Person-type, where p = 2 (alivein rounds 2,3, and 4) or 3 (diveinrounds 3, 4, and 5) and are

S
the intercept shifters associated with group type. & aS isthe summation of set intercept terms
s=2
G
(s=234). Findly, (@ + & a4G,) arethe constant terms for the student group, (@) and the
g=1

G
workforce and retired group intercept shifters (& a4,Gy) (where G=1, 2 and 1=workforce and
g=1

2= retired). Binary variablesfor Person-type and for set are included to dlow for differences. In
the case of Person-type, differences could be attributed to the differences in the number of
competing participants for the water as well asfor differencesin stock levels. Set differences are
included to alow for learning across sets. 1n addition to these factors, we dlow for differences

by including intercept and interaction terms for workforce participants and retirees.

The intercept for the base casg, a, is defined an individua who is a sudent, has not been a
member of agroup that previoudy exhausted its water resource, is a White mae, identifies
himsdlf as Cathalic, does not attend religious services, is amember of the Democratic party, and
isrisk neutral. The customary error term, §, is assumed normally distributed with a zero mean.
The results are reported in Table 10.16 For ease of comparison, the results are divided into three
categories across the table. Columns two through four present the base-case. Columnsfive
through seven present the dope and interaction terms for the workforce sub-group, while

columns eight through ten present the dope and interaction terms for the retired sub-group.

16The regression was estimated using full feasible generdized least souares (see, eg., Greene 2000). First order
autocorrel ation was indicated by the Durbin Watson gtatigtic; an iterative Prais-Wingten dgorithm wasused in the
correction.
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TABLE 10: ECONOMETRIC RESULTS

BASE-CASE TERMS INTERCEPT AND INTERACTION TERMS
WORKFORCE RETIRED
PARAMETER ESTIMATE se PROB. | ESTIMATE se PROB. | ESTIMATE se PROB.
PRICE -2.7155 0.6695 | 0.0001 1.9332 0.8098 | 0.0170 0.7807 0.7319 | 0.2861
CUMMULATIVE DRAW 0.8853 0.0154 | 0.0000 -0.4849 0.0268 | 0.0000 -04179 0.0268 | 0.0000
DIE IN PREVIOUS ROUND -0.5569 19790 | 0.7784 -2.4352 3.6560 | 0.50%4 12.1230 4.2828 | 0.0046
AGE 0.5070 05119 | 03220 -0.6317 05163 | 0.2212 -1.4754 05448 | 0.0068
GENDER -1.0719 14530 [ 0.4607 0.3177 20337 | 0.8759 0.7587 18137 | 0.6757
HISPANIC -1.3276 1.7421 [ 04460 -3.9703 27798 | 0.1532 6.6279 34683 | 0.0560
OTHER RACE 0.6931 22444 | 0.7575 -5.4800 3.7081 | 0.1395 -5.4186 6.3503 | 0.3935
DID NOT REPORT RACE -1.2721 27694 | 0.6460 23.7810 11.3930 | 0.0369
REPUBLICAN -2.3099 23579 | 03273 0.4833 3.0245 | 0.8730 12.8840 39529 | 0.0011
INDEPENDENT -0.9500 24754 | 0.7011 9.3805 3.7358 | 0.0120 51822 6.0504 | 0.3917
GREEN 01711 32530 | 0.9580 11.7580 6.7003 | 0.0793
NO POLITICAL AFFILIATION -1.1285 20768 | 0.5869 0.3998 3.7946 | 09161 -0.1669 500981 | 0.9739
DID NOT REPORT AFFILIATION 0.2216 23990 | 0.9264 4.6677 4.0866 | 0.2534 -4.37%4 49786 | 03791
ATTEND 2.0630 15753 | 0.1903 3.6862 26022 | 0.1566 5.7661 33518 | 0.08%4
PROTESTANT 1.0496 20776 | 0.6134 4.6778 35203 | 0.1839 -3.1664 39113 | 04182
NON-DENOMINATIONAL 0.0466 20981 | 0.9823 1.6975 3.0666 | 0.5799 -5.2311 41258 | 0.2048
OTHER RELIGIOUS AFFILIATION 2.7490 26795 | 03049 -0.0986 42564 | 09815 -0.0633 4.4097 | 0.9886
NO RELIGIOUS AFFILIATION 1.8129 26920 | 0.5007 -6.0968 44474 | 01704

DID NOT REPORT RELIGIOUS AFFILIATION 0.0113 25047 | 0.99%4 -4.3507 43619 | 0.3186 4.1997 74320 | 05720
YEARS OF SCHOOL -0.4914 10794 | 0.6489 0.2574 11359 | 0.8208 -04512 11752 | 0.7010
RISK AVERSE 2.0399 15562 | 0.1899 -8.1296 25446 | 0.0014 20489 3.7221 | 0.5820
RISK SEEKING -0.4226 19966 | 0.8324 -1.0256 33103 | 0.7567 -10.1500 4.6340 | 0.0285
IDIOSYNCRATIC RISK 0164 21353 | 0.9383 -9.0360 41094 | 0.0279 10.6030 45470 | 0.0197
PERSON TYPE 2 0.8024 12741 [ 0.5289 1.7872 21975 | 04161 2.8784 27216 | 0.2002
PERSON TYPE 3 12234 13203 | 0.3%41 8.3638 22267 | 0.0002 8.7821 24365 | 0.0003

SET2 1.6041 0.8577 | 0.0614

SET3 0.3667 12746 [ 0.7736

SET4 1.1975 15025 | 04254
CONSTANT -4.9274 10.3500 | 0.6340 16.0290 124350 | 0.1974 78.3180 19.6310 | 0.0001

RHO -0.0780 0.03%4 | 0.0278




The parameter estimate for price is gatiticaly significant in the base-case and has the
gppropriate sign for anorma good. The estimate for the workforce sub-group is sgnificantly
different from that of the base. The sum of the base parameter estimate and the workforce
parameter estimate is negative, athough of a smaler absolute magnitude than the base-case. The
interaction term for the retired group is not Setigticaly different from zero. Therefore, thereis

no difference in the parameter etimate for the base-group or the retired group.

The cumulative individud draw parameter estimate is Sgnificant, as are the interaction terms for
both the workforce and retired groups. The sign for the base is podtive. The signs on both the
interaction terms are negetive. However, the sum of the estimate and the interaction term do not
reversethe sgn. The parameter estimate for age for the retired group is satigticaly significant
and negative. That isfor those in the retired group, the older the participant, the less he or she
consumes, al eseequd. Thisfinding is somewhat consstent with Rogers (1994). There are no
datigtica gender effects. Thisis not surprisng given the lack of consensusiin the literature on

gender effects.

Within the group of variables for cultura identity, we find that severd are Sgnificant for ether

or both the workforce or the retired group, athough none are sgnificant in the base-case. Within
the student group, we find no satistica differences in demand for participants who identified
themsalves as Caucasian, Hispanic, Other Race, or those who did not report their race. Inthe
Workforce group, we find those who identify themsdves as either Hispanic or as an Other Race

individua would have a demand function with asmaler intercept term than thet of the
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Caucasian counterpart, al dseequd. Finding cultura differencesin demand is consgstent with

Chermak and Krause (forthcoming) and Roth et al. (1991).

The results dso do not indicate differences in the student group associated with their politica or
religious affiligtion. Again, there are Satistically sgnificant differencesin the workforce and the
retired groups. Specificdly, in the workforce group, those who identify themsdves as an

I ndependent would consume more than their Democratic counterpart. 1n the retired group those
who identified themsdlves as elther a Republican or a Green party member would consume more
than their Democratic counterpart.l” Within the rdigious affiliations, those in the workforce
group who identified themselves as a member of a Protestant religious group would consumer
more than their Catholic counterparts, while those in the retired group who identified themsdves
as nortdenominationa Christian would consume less than their Cathalic counterparts, dl else
equa. Theseresults are not inconsstent with Chermak and Krause (forthcoming). We find that
those participants who identify themsdlves as atending rdligious services consume more than
those participants who do not (again, dl ese equal). Thisistrue regardless of group type.
However, those in the workforce and the retired groups consume more than their student

counterparts.

Risk preferencesinfluenced demand. The parameter estimate on the varigble identifying arisk
averse paticipant is sgnificant and positive, indicating someone who is amember of this group
would consume more than their risk neutral counterpart. However, the parameter estimate

identifying arisk averse member of the workforce group indicates he or she would consume less.

17 This result appears counter-intuitive, given the gods of the Green party. Dueto the rdlatively small number of
Green respondents, the factor may be capturing something other than the “ Green” affiliation.
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While this result may seem inconggtent intuitively, it may be due to an age and experience
difference. While risk averse students react by trying to consume immediately (perhapsin order
to get their share), risk averse workforce members reduce their consumption in order to minimize
the probability of depletion of the resource. We dso find the parameter estimates for the factor
that identifies workforce members with idiosyncratic risk preferences is Sgnificant and negetive.
Thus, these participants would consume less than their risk neutral counterparts, dl €se equal.
Within the retired group, we find the parameter estimate for those identified as risk seeking to be
ggnificant and negative. Again, thismay not seem intuitive. However, it may be that members

of this group choose arisky strategy of not consuming the resource in order to have alarger
quantity available in future periods.18 Within the retired group, the parameter estimate for those

with idiosyncratic risk preferences is dso sgnificant and positive.

We dso find someindication of differences when a participant is person-type three. Thismay be
due to their unique position as the only individuas who consumed by themselvesin the last

round. Not only did this free them from congdering others consumption choices, it dso, in
some cases, alowed them to consume from a resource that was subgtantidly larger than it wasin
previous rounds. The combination of no interdependency and the relatively abundant nature of

the water resource dlowed the individud to consume at higher levels than we saw otherwise.

Finaly, al dse equd, the intercept terms for both the workforce and the retired groups, as
indicated by the significant and positive parameter estimates, suggest these groups consume

more than the base.

18 For adiscussion on consumption strategies, see, for example, Chermiak and Krause (forthcoming).
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These results suggest that there are differencesin consumption levels across groups. While we
cannot observe the preferences of these groups, we can distinguish the groups by observable
characteridtics that are satisticaly sgnificant. Observable characterigtics that influence demand
include cultura identity, political and religious ffiliation, risk preferences, and age.

Furthermore, we find significant differences across participants who are at different stagesin
their lives. Demand of those in the workforce or those who are retired differs from that of

gudents. Given this, the results of these experiments suggest a disaggregated water demand.

DISAGGREGATED DEMANDS

The econometric resultsin Table 10 can be used to estimate water demand functions for different
groups of consumers. For ease of example, consider three consumer types.

Consumer 1: a43-year-old White male in the workforce with 12 years of education, who
is an Independent, attends Protestant services, and is risk neutral,

Consumer 2: a 65-year-old Hispanic mae with 16 years of education, who isretired, isa
Republican, attends Catholic services, and is risk seeking, and

Consumer 3: a 30-year-old femae student with 13 years of education, is neither White
nor Higpanic, identifies hersdf palitically as a Green, has no religious effiliation, and has
idiosyncratic risk preferences.

Employing the econometric estimates from the previous section, we find the following demand

functions for our three consumers.1®

g, =36.76- 2.93p (Consumer 1).
g, =33.60- 2.09p (Consumer 2), and
g, =48.35- 0.85p (Consumer 3),

19 For dl consumers we assume some experience, thus we assign them Set 2 attributes. Further, we consider that
the water resource they consume is aso being consumed by others and so we assign them to Person-type 2. We
assume no previous shortages, o they “Did Not Diein aPrevious Set.” Any other characteristics, not specifically
mentioned are assumed to be equd to the mean vaue.
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where q isthe quantity demanded, p is the per-unit price, and the subscript refers to the consumer

type.

As can be seen from the functions, the consumer types exhibit very different demand functions.
Not only do the three consume different quantities a a given price, but the own price dadticity,

or responsveness is unique to the consumer type. Eladticity is measured as,

hi :ﬂ_q' B’

and can be interpreted as the percentage change in the quantity demanded, given a 1% changein
the price of the good. Table 11 reports estimated e asticity measures for the consumer groups at
various price levels. Severd facts are gpparent. First, consumers react differently to price
changes. Whilein dl but one case, the demand across the consumer typesisingastic (the
percentage change in the quantity demanded is less than the percentage change in the price),
there are variations across the three. Also, when faced with a very high price, the student
consumer’ s demand is elagtic. This result should be viewed with anote of caution, since the

price is outside the range of the data.

TABLE 11: Consumer Response to Price Changes

CONSUMER| 'p" | g | b | o | ¢ | 0 | p | ¢ | W
1 1.00 3383 [-0.086|200 |30.90 |-0190]650 |17.73 |-1.073
2 1.00 [3152 |-0.066 | 200 |2943 |-0.142 650 |20.04 |-0.677
3 1.00 |4741 |-0.018 | 2.00 |46.47 |-0.036 | 650 |4285 |-0.128

The difficulty for the regulator, of course, in using disaggregated demand information to promote
conservation, is to recognize the information that he or she has aswell asthe information that he

or she does not have. Thisis necessary in order to provide appropriate incentives to consumers
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in order to achieve targeted conservation gods, while minimizing the impact on consumers. In
the following section we employ the three estimated demand functions to construct a non-linear
pricing instrument that achievesthat god. The result is compared to traditiona one-price results

and is aso compared to the perfect information case as well as to the imperfect information case.
CONSERVATION AND NON-LINEAR PRICING

Congder the regulator tasked with pricing awater resource while maximizing socid welfare,
which we equate to the sum of consumer and producer surplus (CS and PS, respectively). Her
objectiveis

mngS=é U (q)+pQ- C(Q)

i=1

|
where Q = é g,. Let1=3, where the three consumers are described by the demand functions

i=1

from the previous section. While the regulator knows the distribution of demand, she does not

know which consumer iswhich. Furthermore, the regulator knows costs are equd to:
C(Q)=3+0.95Q.

Traditiond pricing for water may be made on ether an average or margina cost basis. To cover

costs, we assume average cost pricing for the traditional modd. Given this, Table 12 reports the

consumption levels for the three consumers, aswell as CS.20 The optimd pricewith asingle

price and no tariff is $0.9766 per unit of water.22 Consumer 3 receaives the mgority of the CS,

20 The numerical examples presented in this section were developed with an Excel spreadshest, employing the
“Solver” routine to maximize the welfare objective.

21 Indl caseswe have maintained the assumption that unit commodity charges must be equal to or greater than the
margina cogt, MC.

37



which would be expected given his demand function. Profits to the water utility are $0.00, and

30 socid wefareisequa to consumer surplus.

TABLE 12: TRADITIONAL SINGLE PRICING

CONSUMER PRICE QUANTITY CS

(Hunit) (units) €
Consumer #1: g, =36.76- 2.93p $0.9766 33.90 $196.10
Consumer #2: g, =33.60- 2.09p $0.9766 31.56 $238.27
Consumer #3: g, =48.35- 0.85p $0.9766 47.52 $1328.32
Totds 112.98 $1762.68
Consumer Surplus + Producer Surplus $1762.68

A second pricing scheme is atwo-part tariff with afixed charge plus acommodity charge. With

perfect information aregulator would be gble to digtinguish the three consumers and assign the

optima fixed and commodity charge. Table 13 reports the perfect information results. Again,

profits are equa to total costs and so socia welfare is equa to consumer surplus. The changes

are subtle, but there are dight shifts in the consumption levels of the consumers and thereisa

very smdl increase in consumer surplus.

TABLE 13: PERFECT INFORMATION PRICING

CONSUMER FIXED COMMODITY QUANTITY CS
CHARGE CHARGE (units) %
) (Hunit)

Consumer #1 $0.00 $0.9766 33. 09 $196.10
Consumer #2 $0.84 $0.9500 31.61 $238.27
Consumer #3 $1.26 $0.9500 47.54 $1328.32
Totds $1.68 113.05 $1762.69
Consumer Surplus + Producer Surplus $1762.69

The difficulty with the pricing scheme presented in Table 13 isthat it may provide an incentive

for consumer types to misrepresent their own consumer-type. With the menu presented above, it

is advantageous for both Consumers 1 and 3 to present themsalves as Consumer 2 types. If
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consumers are successful in portraying themsdves as type 2 consumers, the resultsin Table 14

will hold22 In this case dl three consumersidentify themselves as atype 2 consumer. They dl

pay a$0.84 fixed charge and a $0.9500 per unit commodity charge. For Consumer 1, thisresults

in anincrease in both consumption level and consumer surplus. Itisin her best interest to

choose the fixed charge in order to have access to the lower commodity charge. In the case of

Consumer 3, it is obvious that he would find it in his best interest to pay alower fixed charge

when thereis no difference in the commodity charge. Consumer 1 incresses her surplus by

$0.06, while Consumer 3 increases his by $0.42. While these increases in themsalves may not

seem particularly impressive, another agpect of the scenario is that the water utility now loses

$0.49.

TABLE 14: TWO-PART TARIFFS UNDER IMPERFECT INFORMATION

CONSUMER FIXED COMMODITY QUANTITY CS
CHARGE CHARGE (units) %
6) ($unit)
Consumer #1 $0.84 $0.9500 33.98 $196.16
Consumer #2 $0.84 $0.9500 31.61 $238.27
Consumer #3 $0.84 $0.9500 47.54 $1328.74
Totds $2.36 113.19 $1763.18
Consumer Surplus+ Producer Surplus $1762.69

The inefficiency arises because the regulator assumes perfect knowledge, and in fact there are

asymmetries of information. To correct for inefficiencies in the market, either an enforcement

mechanism is necessary to ensure that consumers reved their true consumption type, or apricing

mechaniam that offers consumers the incentive to reved truthfully their consumer typesis

necessary. Theincentive inherent in the prices and tariffs must satisfy

U/ (a(p. tariff,) * U, (a( p, tariff,)

22 To make sure that consumers revedl themsalves truthfully, the regulator would have to monitor consumer

declarations. The transaction costs of such an arrangement could prove to be quite high.
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where p; and tariffj are the prices and tariffs charged types other than i.

This requires that fixed and commodity charge combinations be designed such that it is never

better for a Consumer 1 typeto reved himself as another type. Table 15 presents the resultsfor a

two-part tariff with incentive competibility condraint.23 As can be seen, the fixed charge for

consumers 2 and 3 both increase, while the commodity charge decreases for dl three. The

profits for the weter utility are again zero, and s0 socid welfare is equal to consumer surplus.

TABLE 15: TWO-PART WITH INCENTIVE COMPATABILITY CONSTRAINT

CONSUMER FIXED COMMODITY QUANTITY CS
CHARGE CHARGE (units) $)
6) (Hunit)

Consumer #1 $0.00 $0.9766 33.89 $196.10
Consumer #2 $0.00 $0.9766 31.56 $238.27
Consumer #3 $1.26 $0.9500 47.54 $1328.32
Totds $1.26 113.00 $1762.69
Consumer Surplus + Producer Surplus $1762.69

The incentive compdtibility of the pricing menu can be most eadly seen by considering

consumer surplus levelsif consumers reved themselves to be something other than what they

are. Theresults are presented in Table 16. The diagona numbers are the consumer surplus

vauesfor truthful revelaion. In al cases, they are the largest numbersin each row. Rationa

consumers with a utility maximization objective will dways reved themsdves truthfully. The

amplicity of this pricing mechaniam liesin the regulator’ s knowledge that her information is

incomplete. Thus, the mechanism is based only on the information she has, rather than on an

assumption of perfect information.

23 For more on incentive compatibility and non-linear pricing ses, for example, Laffont and Tirole (1993) or Patrick

(2000).
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TABLE 16: INCENTIVE COMPATABILITY CONSTRAINT WITHOUT CONSERVATION

Consumer’s Consumer Represents Sdf as:
True Type 1 2 3
1 $196.10 $196.10 $195.74
2 $232.08 $238.27 $231.81
3 $1271.54 $1271.54 $1328.32

While the above numerica example provides ingght into the mechanism, the results are not
particularly dramétic except for theingght of dight changesin individua consumer choices and
the lossincurred by the provider. However, it should be recognized that, in this example, we are
in very indadtic portions of the demand curve for each consumer.24 These conditions can,
perhaps, be best equated to pre-conservation times in many Southwest communities. Given the

current objectives of many municipalties, the problem can be modified to include a conservation

god.

Again, consider our three consumers with the same cost function. Suppose thet in this case water
consumption must be reduced by 10%, from 113 unitsto 102 units. We again impose the criteria
that individual consumer groups must pay acommodity charge at least equa to the margina cost
of delivery. Table 17 presents the outcomes for a Sngle commodity charge with no fixed charge,
atwo-part price under perfect information, a two-part price with asymmetric information, and a
two-part price under imperfect information with an incentive competibility congraint. The
information in thistable is of greet interest. We see that the single price mechanismrequires a
subgtantia increase in price in order to achieve the desired consarvation level. This mechanism

actualy reduces use below the target leve, but at a high cost to consumers, asthereisalarge

24 For consumers 1, 2, and 3, their average price eaticities for the incentive compatible solution are -0.08, -0.06,
and —0.04, respectively.
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transfer of consumer surplus to producer surplus. Tota consumer surplusis $1473, while totd

socid wdfareis $1752.

TABLE 17: CONSERVATION PRICING MECHANISMS

CONSUMER FIXED COMMODITY QUANTITY CS
CHARGE CHARGE
SINGLE PRICE
1 n.a $2.85 28.42 $ 137.82
2 n.a $2.85 27.65 $ 182.91
3 na $2.85 45.93 $1240.94
Tota 102.00 $1473.20
Consumer Surplus + Producer Surplus $1752.13
TWO-PART (Perfect Information)
1 $ 0.00 $4.74 22.84 $ 89.04
2 $105.07 $0.95 31.62 $ 239.11
3 $174.53 $0.95 47.54 $1329.58
Tota $279.60 102.00 $1657.74
Consumer Surplus + Producer Surplus $2021.13
TWO-PART (Asymmetric Informetion)
1 $105.07 $0.95 33.98 $ 197.00
2 $105.07 $0.95 31.62 $ 239.11
3 $105.07 $0.95 47.54 $1329.51
Tota $197.68 106.04 $1765.62
Consumer Surplus + Producer Surplus $1978.16
TWO-PART (Incentive Compatible)
1 $ 0.00 $3.46 26.62 $120.94
2 $ 19.42 $2.76 27.83 $185.37
3 $115.30 $0.95 47.54 $1329.58
Tota $134.72 102.00 $1635.89
Consumer Surplus + Producer Surplus $1984.66

The perfect information two- part pricing tariff resultsin the desired conservation goa and the
trandfer from consumers to producers is subgtantialy less than in the Sngle price mechaniam.

This solution, as would be expected, results in the highest socid welfare levels. However, to

achieve these levds of wdfare, perfect information is required. Unless the regulator knows each

consumer’ s true type, the pricing schedule asis offers the incentive to some consumer typesto

not truthfully reved therr type.




Again, Consumers 1 and 3 find that it is best to represent themsdlves as Consumer 2 types. This
resultsin substantialy higher consumption levels for Consumer 1, and an increase in CS.
Consumer 3is, again, amply trading a high fixed charge for alower fixed charge. These
misrepresentations aso result in not meeting the conservation god of 10% reduction. In fact,
only a6% reduction isredized. Consumer surplusis grester than under the perfect information
case, which isto be expected since more water is consumed (and the conservation god is not
met). However, even with the increased CS, the overal welfare is lower than the perfect

information case due to added costs incurred by the supplier.

The incentive compatible mechanism offers very divergent pricing choices. Consumer 1 pays an
extremely high commodity charge, while Consumer 2 pays alower commodity charge but incurs
afixed charge of $19.42. Consumer 3 pays avery high flat rate, with acommodity charge that
just covers margind cod. This results in the conservation god being met, while maintaining a
high level of welfare. It dso does not offer the incentive to misrepresent, as can be seenin Table

18.

TABLE 18: INCENTIVE COMPATABILITY CONSTRAINT UNDER CONSERVATION

Consumer’s Consumer Represents Sdf As:

True Type 1 2 3
1 $120.94 $120.94 $ 81.70
2 $148.00 $185.37 $117.78
3 $1089.78 $1070.36 $1329.58

The results from the conservation example show the power of combining disaggregate demand
functions with an efficient conservation mechanism in order to achieve a conservation goa while
maintaining as high aleved of socid welfare as possble. The changesin consumption levels
from the “no conservation” example to the conservation example come about through the

43



increased prices. These prices move the consumer from the indastic to a more eadtic portion of
his or her demand curve.2> The use of the non-linear pricing mechanism with an incentive

compatibility congtraint improves the efficiency of the mechanism.

CONCLUSIONS

Many policies intended to ameliorate water shortages in the arid Southwest attempt to induce
consumers to reduce their use of water. Publicity and education campaigns implore consumers
to use water wisaly. Higher prices are advocated to encourage conservation. Therelative
effectiveness of each policy depends on consumer response to that policy. Therefore, itis

imperative that we understand consumer demand for water.

Water demand varies across consumers. Some of that variation is correlated with observable
characteristics. We used a series of experiments to investigate consumer heterogeneity, and
found consumption differences based on student and employment status and on a variety of
socid and cultura factors. Among these are age, gender, ethnicity, politica affiliation, religious
affiliation, and risk preferences. Given the diversity of the Southwest’ s population, these

indgghts can help predict demand for water among current and future residents.

Some of the variation in water demand cannot be predicted based on observable characteristics.
Policy based on demand estimates that assume homogenous consumers is not efficient.
Regulators cannot be assumed to know each consumer’ s unique demand for water. By

disaggregating demand by type, we show that a menu of price systems can achieve conservation

25 The average price dadticities for the Consumers 1, 2, and 3 are -0.38, -1.66, and -2.07, respectively.
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goaswith lessloss of consumer wdfare than can dternative policies. Furthermore, these
systemns can be designed so that each consumer has an incentive to choose the one that is most
beneficid given hisor her unique demand. Thus enforcement costs are minimized. Smilar
anayses can be carried out to determine the impact of other conservation mechanisms, such as

offering rebates for xeriscaping.

Extensions to this research include additional experiments to determine the impact of observable
characteristics over awider range of prices. Thisis particularly relevant, considering the results
of the conservation example. In addition, incorporating conservation devices into our andyss

will ad in the design of dternative conservation mechanisms.
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APPENDIX A
Community Participant Experiment Protocol26

We come to this economics experiment and thank you for participating. By taking part in this
experiment you will earn some money. How much you earn will depend on your decisons and
on the decisons of other participants. Please do not communicate with other participants during
this experiment. Becauseit isimportant that we control this aspect of the experimenta
environment, we will grictly enforce thisrule. If we observe any communications, those
involved will forfeit their earnings. In addition, because this experiment requires groups of

three, two other participants may also lose their earnings.

We will not record your names or reved your identity or the decisions that you make to anyone
else, nor will wetell you how any other particular participant responded. Please do not write
your name on your response shest.

You arein arandomly determined group of three subjects. No member of your group will know
the identities of any other group members. Y our group will remain together for one complete
set. Each set conggts of five rounds. After you have played five rounds (a complete set) your
group will change and you will bein anew group of three for another set of five rounds.

Y ou will record a decision for each round on your response sheet and fold the sheet in hdf. An
experiment worker will collect the sheets, enter some information, and then return them to you
for the next round. Y our earnings for each set will be recorded on your response sheet at the end
of each fifth round.

Between some of the rounds we will ask you to complete some other portions of this experiment.
Wewill give you ingructions for those tasks when you are asked to do them.

Everyone who participates in this experiment will receive aminimum $25 participation payment
whatever the outcome of the experiment. The maximum possible that you will be paid is $100.
We will pay you your caculated pay off from two randomly chosen sets. These two sats will be
determined &fter the last round of the last set has been played by drawing two bals from the
bingo cage. Therefore, during the experiment you will not know which sets will determine your
monetary payoff.

This experiment is about the use of water. In this experiment, if your group uses up dl of its
water, no onein the group will be able to get any more. If your group’swater supply reachesa
criticaly low leve, your ability to get water will decline. If your group’ s water supply increases,
you will be able to consume more water. 'Y our payment for this experiment is determined by
how much water you consume.

The experiment works as follows:

At the beginning of each set your group has ten units of water. Y our payment for this experiment
is based on the amount of water that you take from your group’s Water Supply. Each member’s

26 The Student Participant Experiment Protocol isvery similar. It isavailable from the authors on request.
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water use countsin only three consecutive rounds. In each group and in each set, Person 1's
water use counts in rounds one, two and three, Person 2'swater use counts in rounds two, three
and four and Person 3'swater use counts in rounds three, four and five. Pleaselook at the chart
to see the rounds in which you can take water from your group’s supply. (Overhead of Figure 1)
Wewill tel you whether you are Person 1, 2, or 3 before you are asked to make your decision.

Y ou will not be the same Person Number in every set. In order to protect your anonymity, we
will digtribute and collect data sheets from every person in every round whether or not they were
activein that round. For the rounds in which you are inactive, please enter a zero as your

amount.

Y ou decide how much of your group’s water you want to use in each round. Y our group’s
water supply becomes threatened at two units. If your group’s supply remains above this
threstened leve, your group will start with ten in the next round. If more than two units of the
Water Supply are left, those extra units will be multiplied by three, and that amount will be
added to your base amount of ten. So, in the next round your group would start with more than
ten units. If your group’s Water Supply falls below two, then your group will start the next
round with ten minus three times your group’s over-use. If your group uses up dl of its water,
then everyone will recaive a payoff of zero for that round and dl of the rest of the rounds in that
set. To protect your privacy, if your group uses up its Water Supply before the end of a s, you
must continue to fill out a response sheet with zeroes for the remaining rounds. So, the amount
you can withdraw depends on how much other group members withdrew in the earlier rounds.

If your group has any Water Supply |eft over after the fifth round of a st that is chosen for
payment, the money equivaent will be paid to the Middle Rio Grande Water Assembly, awater
conservation organization operating in the Middle Rio Grande watershed.

Here is an example of what might happen. (Overhead 2, units determined by draw.)

Suppose the first person wrote down ___ units. Since heisthe only person consuming water in
this round, the supply a theend of Round 1is. 10 minus___ or .

Now we ca culate how much water your group has for Round 2.

We multiply the excess water (the amount Ieft that is above the critical level) by 3 and add it to
the base supply of 10. Remember that 2 isthe criticd levd. __ isgreater than this critica leve
by . InRound 2, thisgroup will gart with10+ = unitsof water.

In Round 2, Water Supply is reduced by the amount used by Person 1 plus the amount used by
Person 2. We subtract that total from |, then caculate how much water will be availablein
Round 3.

Do you have any questions?

Refer back to the ingtructions and these Key Points a any time during the experimert.
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Key Points:

The setsthat will determine your payoff will be chosen randomly at the end of the experiment.

Y our payoff for this experiment will be amultiple of the number of units of water you consumed
during each of your active rounds in the sets drawn. A unit does not equa one dollar.

In each sat, you will only be able to withdraw during three of the five rounds.

If, during any round, your group’ s water supply is completely exhausted, al members of the
group will receive zero unitsfor that and al subsequent rounds of the set.
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Set 1 Set 2
Group Starting Y our Group Starting Water Your Water Use
Water Supply Water Use Supply
Round 1 10 Round 1 10
Round 2 Round 2
Round 3 Round 3
Round 4 Round 4
Round 5 Round 5
YouarePerson#____; YouaePerson#___;
Your total units: Y our total units:
Set 3 Set 4
Group Starting Y our Group Starting Water Your Water Use
Water Supply Water Use Supply
Round 1 10 Round 1 10
Round 2 Round 2
Round 3 Round 3
Round 4 Round 4
Round 5 Round 5
YouarePerson# YouarePerson# ___;
Your total units: Your total units:
Set5 Set 6
Group Starting Y our Group Starting Water Y our Water Use
Weater Supply Water Use Supply
Round 1 10 Round 1 10
Round 2 Round 2
Round 3 Round 3
Round 4 Round 4
Round 5 Round 5
YouaePerson#___ ; YouarePerson#
Y our total units: Your total units:

53




APPENDIX B
Student Participant Survey??

Participant Survey

Thank you for participating in this experiment and answering this survey. All information you provide is
strictly confidential. Your name will never appear in any experimental records. Please answer all of the
following questions. Please do not write your name on this sheet!

1. What is your age? Years: Months:
2. Sex? Male: Female:

3. Racial or ethnic background?

4. Where do you live? On-Campus: Off-Campus with Parent(s): Off-Campus:

5. State from which you graduated High School?

6. Highest level of Parental Education? Years:

7. Estimate your personal monthly budget (including rent and living expenses)?

8. Does this support anyone but you? Yes: No:

9. If you answered yes to #8, how many people (including yourself) does it support?

10. What is your political affiliation?

11. Do you attend religious services? Yes: No:

12. What do you consider to be your religious affiliation, if any?

13. How many years of college have you completed?

14. What is your classification?
Freshman: Sophomore: Junior: Senior: Other:

15. What is your estimated GPA?

16. What is your major?

17. How many college economics courses have you completed?

27 The Community Participant Survey isvery similar. Some questions, which are obvioudly not relevant, are not
included. A copy of the survey instrument is available from the authors on request.
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18. Have you ever participated in any other economics experiments? Yes: No:

19. If you answered yes to 18:

a) Were you paid for any of the experiments? Yes: No:

b) How many experiments were paid experiments:

¢) How many months has it been since you last participated in a paid experiment? months
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