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Measuring the value of time for methadone maintenance
clients: willingness to pay, willingness to accept, and
the wage rate
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Summary

Three measures of the value of time — willingness to pay (WTP) for a reduction in travel time, willingness to accept
(WTA) a monetary compensation to forgo it, and the wage rate — are evaluated and compared. WTP and WTA were
estimated from the two-part regressions of time price, using contingent valuation methods with primary survey data.
Systematic differences are found in comparisons of WTP and WTA with the wage rate. Copyright © 2002 John

Wiley & Sons, Ltd.
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Introduction

Opiate use represents a significant problem
throughout the United States. In Michigan, the
number of heroin users, for example, more than
doubled between 1977 and 1992, from 39000 to
81000 [1]. Statistics from Detroit reflect a 40%
increase in number of heroin users during the same
period.

Since the mid-1960s research findings and
legislative actions have acknowledged that law
enforcement alone cannot eliminate addiction and
that medical intervention is necessary to solve the
nation’s narcotic addiction problem. Methadone
treatment is one of the most widely used modes of
treatment for opiate addiction. Currently, the
Food and Drug Administration has approved
two types of pharmacotherapy for use in treating

opiate dependency: methadone and levo-alpha-
acetylmethadol (LAAM).

Methadone maintenance is an unusual and
possibly unique health-care model. Clients are
required to attend a clinic every day, so treatment
attendance becomes essential for clients’ compli-
ance and treatment effectiveness. As a result,
irregular treatment attendance implies wasted
resources in terms of staff time and the under-
utilization of equipment. Therefore, it is important
that the factors contributing to irregular atten-
dance be clearly understood.

National and local health authorities have
recognized that methadone can be a highly
effective tool: (1) for reducing drug use, as well
as heroin-related death, disease, and crime [2—4];
and (2) for saving government expenditures
devoted to those problems [5-8]. For instance, a
RAND study [8] found that treatment of drug
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users was far more effective in reducing drug-
related crime than were government efforts to seize
illicit drugs. According to that study, every dollar
spent on treatment leads to a $7.46 reduction in
crime-related spending and lost productivity.

The RAND study also found that treatment is
far cheaper than interdiction, enforcement, and
prosecution. Incarcerating an adult for 1 year costs
up to $37000. In contrast, residential substance-
abuse treatment costs average $14600 and
outpatient treatment costs average $2300. Fur-
thermore, treatment of drug users can reduce
medical costs related to drug addiction. It has
been estimated that each dollar spent on drug
treatment will save $7 in medical costs [9].

Unfortunately, the ratio of methadone patients
to opiate addicts is about 2—10 in the United States
[10]. At 1-10 [11], the ratio is even smaller for
Michigan. RAND research [2] on drug use in
Detroit metropolitan area emphasized the
‘...overriding need to bring intravenous drug
users into contact with the medical system and to
keep them [there].” Nadelmann and McNeely [10]
argue that to attract and to retain higher propor-
tions of opiate drug users in treatment, methadone
should be made as easily available to addicts as
possible, especially when it is safe and relatively
inexpensive.

Both political and economic barriers stand in
the way. Methadone itself is an addictive drug, and
opponents at both the state and national levels
have viewed increased funding for methadone
maintenance programs as condoning addictive
behavior. Within urban areas local residents have
opposed the siting of clinics, reacting to the
presence and potential concentration of heroin
addicts. Both forms of opposition have reduced
the availability of treatment facilities.

For potential program participants, the barriers
relate to treatment cost. Out-of-pocket costs are
modest since at most clinics the daily methadone
dose is dispensed either free of charge or for a
nominal fee. However, the out-of-pocket trans-
portation costs and more importantly the travel,
waiting time, and treatment time costs (up to 2h
per day) on a daily basis may be substantial, and
possibly prohibitive.

The existence or magnitude of economic barriers
to treatment for addicts has not been addressed in
methadone provision research. This article is part
of a larger study that investigates the effects of
personal costs, especially time price, of methadone
maintenance on clients’ treatment attendance. If
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the economic barriers can be appropriately identi-
fied and measured, ways of minimizing or even
eliminating them can be considered.

Using a primary survey of individuals receiving
methadone treatment, we derive two alternative
measures of time value — willingness to pay (WTP)
for reduction in travel time requirement and
willingness to accept (WTA) monetary compensa-
tion for a non-reduction in travel time require-
ment, from a survey explicitly designed to address
this issue. Both measures are based on contingent
valuation methods that are used extensively in
environmental economics.

This is the first attempt to measure and to
compare WTP and WTA in valuing health-care
time price. Using contingent valuation methods,
we calculate and compare values of WTP and
WTA. We also compare WTP and WTA to the
wage rate as proxies for the value of time, finding
that the wage rate tends to under-predict WTP
(WTA) for those with high estimated values of
WTP (WTA), and to over-predict WTP (WTA) for
those with low WTP (WTA).

Willingness to pay, willingness to
accept, and valuation of time

In measuring value of time, analysts often assign
the wage rate for working clients and as the
reservation wage rate for non-working clients
[12, 13]. Wage rate and the value of time, however,
are not necessarily equivalent. Cauley [14] lists
several factors that may break the equality
between wages and the value of time including
not working for market wages, paid sick leave,
direct utility or disutility of time spent consuming
medical care, and reduction of the opportunity
cost of time due to illness. Moreover, unemployed
people may value time differently from the wage
they could earn.

The contingent valuation (CV) method uses
survey methods to ascertain individuals’ valua-
tions of hypothetical alternatives, most often when
market data are not available. CV methods for
measuring WTP have been used extensively in
health-care demand studies [15—18]. However, only
Tilford [19], who applied the concept to measure
value of time for the elderly, has used WTP in
empirical health-care demand analysis. WTA
analysis has seldom been used at all in health-care
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economics. Mitchell and Carson [20] provide an
early review of WTP studies and Olsen and Smith
[21] provide a more recent review.

In the context of CV methods, WTP corre-
sponds to the maximum amount an individual
would be willing to pay to secure the reduction in
travel time. WTA corresponds to the minimum
amount the individual would be willing to accept
to forgo the reduction in travel time.

Although empirical work using various types of
interviews has produced evidence of disparities
between WTP and WTA [22-25], it is not known
whether there is any significant disparity between
WTP and WTA in the context of the value of time
in obtaining health care. This study investigates
potential differences between WTP and WTA as
measures of the value of time spent traveling to the
treatment program.

WTP per hour was estimated from a client’s
time price per trip as derived through a self-
administered questionnaire (Appendix A). The
time price was based on the two hypothetical
choices offered to the client to spend:

(1) twice as long as the actual travel time to the
treatment program and (24—2 T'ravel_pelinicy
amount of time at either work or leisure,
where 7" is a travel time and 7™ is a
time spend at the treatment program; or

(2) no time on travel to the treatment program
and (24-T°M¢) amount of time at either work
or leisure.

If the second choice (Questionnaire item 13)
were preferred to the first (Questionnaire item 12),
a client would be willing to pay a positive amount
for the second choice, i.e. for the elimination of
travel time to the treatment program.

The time price measured by WTA was based on
a hypothetical offer of a monetary compensa-
tion to a client to forgo the reduction in travel
time (Questionnaire item 14). If travel time has
an opportunity cost for a client, then the client
would be willing to accept a positive amount
of compensation for a non-reduction in travel
time.

In an alternative formulation, Johansson [26,
p. 612] shows how market prices can be used to
evaluate medical treatments with a rich model in
which a priced input such as bus tickets is essential
for the production of unpriced medical care such
as mammography screening. Using this approach,
researchers can estimate the value of the medical
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care (or changes in its quality) if they are able to
estimate the compensated demand functions for
the priced input, in this case the bus tickets.

Our problem is somewhat more complex be-
cause travel time represents an unpriced input that
is also essential for the production of medical care,
here methadone treatment. Theoretical treatment
of this problem is beyond the scope of this study,
but a topic for further research.

Individual attributes including age, income,
employment status, race, gender, and marital
status are expected to be important in explaining
the time price measured either by WTP or WTA.
Measurements of time price are related to estima-
tion of demand parameters. Therefore, we expect
the relationship to be negative with respect to
quantity, and positive with respect to income [27].
Other covariates represent ‘taste’ variables. Labor
theory predicts that age has a quadratic effect,
where initially an increase in age leads to a higher
value of time [28].

Other researchers distinguish a ‘scarcity value’
for on-site time and a ‘commodity value’ of time
by treating time as both a constraint and as a
choice variable in recreation demand models.
Willman [29] arbitrarily allocates costs between
the two uses. McConnell’s [30] framework offers a
consistent treatment of time as both a component
of the constraints to recreation trips and as an
element influencing the utility derived from them.
His formulation implies a nonlinear budget con-
straint with both trips and time-on-site per trip
treated as endogenous variables. On site time’s
economic value is captured through the demand
for trips, because every trip is assumed to be the
same length. Smith [31] provides a good discussion
of these issues.

We include travel time, travel cost, and travel
mode to control for the possibility that the travel
to a treatment program is a time consuming,
costly, and unpleasant experience. Travel mode
may address some issues of the commodity value
of time. For example, daily bus travel may be
considered as a distinctly less pleasurable form of
travel compared to travel in one’s own vehicle.

Data and sampling

Borisova conducted the study in four methadone
maintenance clinics in the Detroit Metropolitan
Area from March through July 1999. Study data
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were collected from the clinics’ processing records,
and through a self-administered questionnaire
(Appendix A). Data collection took place once
each week on random days over a 4-week period in
each clinic when neither weather conditions nor
holidays were likely to interfere with attendance.

Clients were approached while they were wait-
ing for their medication and were asked to
participate in the study. For those who were
interested, the nature and purpose of the study
were explained. To increase the response rate
clients were offered two dollars to participate, and
were paid immediately after the questionnaire was
completed. Although the questionnaire was de-
signed to be self-administered, clients were
provided with any explanations necessary to
answer the questions. In some cases, the ques-
tionnaire was read to the clients in a form of an
interview.

Nine percent of the sample (44 of 504) did not
appear during the study days. Thirty-four percent
of the clients approached (157 of 460) refused to
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take part in the study. Thus, 66% of the clients
approached (303 of 460) filled out the question-
naire that was used for constructing explanatory
variables. Data related to socioeconomic and
demographic characteristics were obtained from
the clinics’ processing records.

Table 1 presents the variable definitions and
sample means. The sample was about one-third
African—-American and 47% female. Almost one-
quarter of the sample was married. Mean age was
41.8 years. Reported yearly family income was
approximately $18000. Mean round trip travel
time was about 81 min, and out-of-pocket travel
cost was $3.36 per round-trip.

Two measures of time price were derived
from the questionnaire. The mean estimate
of the time price per round trip (from ques-
tion 13) calculated using WTP is $4.35 (standard
deviation of 5.42). The mean estimate of the
time price per round trip (from question 14)
calculated using WTA is $5.68 (standard deviation
of 7.62).

Table 1. Mean values of variables used in time price and wage regressions

Variables Mean® Mean®
TP_-WTP|TP.-WTP >0 TP.-WTA|TP.WTA >0
Time price measured by WTP 4.35 7.02 —
Time price measured by WTA 5.68 — 8.47
Hourly wage rate 9.14 — —
Race African-American 0.3300 0.3245 0.3498
Women 0.4700 0.4734 0.4778
Employed 0.4521 0.4521 0.4384
Married 0.2400 0.2500 0.2562
Age 41.8000 41.7766 42.3153
Age squared 1808 1802 1845
Clinic in Macomb county 0.3201 0.2447 0.2562
(outside Central City)
Clinic in Oakland County 0.3267 0.4362 0.3744
(outside Central City)
Family income (yearly) 18065 18147 17489
Race 3 family income 5254 5457 5854
Employed 3 family income 10 888 10557 9961
Treatment weeks 80.5100 74.1755 79.0099
Travel time 81.3729 86.7979 89.1626
Travel time squared 12056 12891 13759
Travel cost 3.3600 3.4747 3.6135
Bus 0.1848 0.1755 0.2020
Other transportation 0.0165 0.0213 0.0197
Observations 303 188 203

#Values used in probit time price equations and in wage equation.

®Values used in conditional time price equations.

Copyright © 2002 John Wiley & Sons, Ltd.
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Estimating WTP and WTA with survey
data

In this section time price regressions are estimated
to examine effects of individual attributes on two
different time price measures. Since no actual
travel time was specified in the questions the
answer is expected to produce the time price
specific to each client. WTP and WTA values are
then calculated from the time price regression
estimates and compared.

Posnett and Jan [32] show the importance of
distinguishing between gross wage and after-tax
wage. The wage rate was defined as reported gross
wage rate for employed clients and as the reported
reservation wage for non-working clients. The
reservation wage is a hypothetical wage that would
just attract a non-working client to take a job.

As shown in Figure 1, of the 303 clients included
in the regressions, approximately 38% reported
zero time prices as measured by WTP and 33%
reported zero time prices as measured by WTA.
For those reporting positive values, the distribu-
tion is positively skewed.

The large numbers of zero responses merit
discussion. Carson and Mitchell [33] argue that it
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Figure 1. Survey distributions of WTP and WTA
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is not unusual to see a sizeable fraction of the
population with a zero open-end WTP response.
Moreover, one might argue that if the cost of
traveling (e.g. via bus) did not vary with distance,
that one might engage in an activity like reading
that was not diminished by a longer trip. Finding
(as we do) that on average WTP increases with
distance, does not rule out these corner effects.

For WTA, following Smith and Mansfield [34]
there is often a credibility that an actual offer of
compensation will be made. This can sometimes
lead to zero responses. Further, there is a
substantial literature indicating that most re-
sponses less than one dollar get rounded down-
ward and that is part of the explanation for the
‘spike” at zero. Pudney [35] puts considerable
emphasis on such corner solutions.

When a dependent variable distribution includes
both zeros and positive values, and zero values
represent reported data rather than missing values,
many believe that the most appropriate estimating
approach is a two-part model [18,19,36,37]. In the
case of censored data, the Tobit model might be
more appropriate for the estimation. We use the
two-part model.

In the two-part model, a probit specification is
estimated first to determine whether someone has
a positive value of the dependent variable,
followed by an OLS regression on the natural
logarithm of the dependent variable conditional
on its positive value:

I=0X+v, v~ N(QO1) (1a)

In(Y|I>0) =X +u, (1b)

In Equation (la), 7 is a dichotomous event
where dependent variable Y is positive if 7 > 0 and
zero otherwise. X is the vector of explanatory
variables, « and f are parameter vectors to be
estimated. Error term u in equation (1b) is not
normally distributed because of the long right tail
in the distribution of Y. A consistent estimate of
the expected untransformed Y is provided by

E(Y) = psexp(fX) 2

p = Prob(Y > 0) = ®(xX),
® ~ normalc.d.f.

s = S[exp(@)]/n

where s is the ‘smearing’ estimate developed by
Duan [38], and n is the number of cases with
positive outcomes.

u ~ iid.
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Table 2. Probit estimates of decision to pay (accept) a positive amount vs paying (accepting) nothing

Pr (Time price—wtp > 0)

Pr (Time price-wta > 0)

Variables Parameter t-ratio Parameter t-ratio
Intercept —1.3314 —0.89 —2.0989 —1.47
Race African—-American —0.1169 —0.38 —0.3864 —1.25
Women 0.0038 0.02 0.6947 0.42
Employed 0.1661 0.61 0.2046 0.74
Married —0.0577 —0.30 0.0242 0.13
Age 0.0586 0.82 0.1010 1.49
Age squared —0.0008 —0.88 —0.0011 —1.35
Clinic in Macomb county —0.0911 —0.38 —0.3385 —1.43
Clinic in Oakland county 0.8884 3.65%%* 0.2354 0.10
Family income 1.05E-05 0.93 2.33E-05 0.21
Race * income 1.33E-05 1.12 2.37E-05 1.85%
Employed 3 income —1.65E-05 —1.29 —1.59E-05 —1.24
Treatment weeks -0.0013 —1.53 —4.81E-05 —0.06
Travel time 0.0105 2.69%%* 0.0083 2.23%*
Travel time squared —2.49E-05 —2.12%* —1.86E-05 —1.58
Travel cost —0.0361 —1.06 —0.0057 —0.35
Bus —0.4072 —1.59 —0.1913 -0.76
Other transportation 0.5179 0.73 0.2553 0.37
Observations 303 303

—2 % Log likelihood 176.7703 177.2236
Pseudo R’ 0.1212 0.0777

P 0.6217 0.6697

***Statistic is significant at the 0.01 level (2-tailed).
**Statistic is significant at the 0.05 level (2-tailed).
*Statistic is significant at the 0.10 level (2-tailed).

Table 2 demonstrates how individual attributes
affect stated responses regarding decisions to pay
for reductions in travel time and to accept
compensation to forego the reduction. Focusing
on WTP results first, clients who were in treatment
programs longer were substantially less likely to
have positive time prices. Clients with longer travel
times were more likely to have positive time prices
and bus travelers were less likely to have positive
time prices, although the z-statistic of 1.59 does not
achieve statistical significance at the 10% level.
Clients using the Oakland County (a more affluent
area) clinic were also more likely to have positive
time prices.

Turning to WTA results, older clients were
substantially more likely to have positive time
prices. The same is true for African—American
clients with higher income levels. Similarly to WTP
results, clients with longer travel time were more
likely to have positive time prices.

Table 3 presents estimates and summary statis-
tics from the conditional time price equations. In

Copyright © 2002 John Wiley & Sons, Ltd.

these equations, the dependent variables are the
logarithms of the time prices measured by WTP
and WTA, respectively. Elasticities for continuous
variables and percent changes for the dichotomous
variables are reported in the table as well.

Income, age, race, gender, travel cost and travel
time all have similar effects on time prices
regardless of time value specification. Income has
a positive and statistically significant effect mea-
sured by WTP. For time prices measured by WTA,
the income effect is positive as well, although it is
not statistically significant. The estimated income
elasticities range from 0.08 (WTP) to 0.09 (WTA).
These are similar to values found by Tilford [19] in
his investigation of WTP for reduction in doctor’s
office waiting time.

Travel time is a major predictor of time prices
measured by WTP. Clients with longer travel times
report higher time prices. The effect is statistically
significant with an elasticity of 0.22. Travel costs
are correlated with greater time prices as well,
although the effect is not statistically significant.
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Table 3. OLS estimates of time price measured by WTP and time price measured by WTA conditional on paying

(accepting) positive amount

Log (time price_wtp)

log (time price_wta)

Variables Parameter t-ratio impact® Parameter t-ratio impact
Intercept 0.2160 0.46 — 0.0280 0.06 —
Race African—-American 0.1750 1.97* 0.2230 0.1660 1.81* 0.2266
Women —0.0160 —0.32 —0.0229 —0.0240 —0.48 —0.0370
Employed 0.1050 1.32 0.0488 —0.0150 —0.18 —0.0055
Married —0.0098 —0.17 —0.0140 0.0410 0.72 0.0632
Age 0.0115 0.50 —0.2120 0.0290 1.27 —0.1784
Age squared —1.80E-04 —0.64 — —3.80E-04 —1.35 —
Clinic in Macomb county 0.1190 1.51 0.1700 —0.0289 —0.37 —0.0446
Clinic in Oakland county —0.0738 —1.11 —0.1060 0.0924 1.38 0.1425
Family income 7.05E-06 2.56%* 0.0755 3.99E-06 1.40 0.0910
Race #* income —3.60E-06 —1.03 — —3.63E-06 —-0.97 —
Employed = income —6.51E-06 —1.88% — 1.05E-06 0.27 —
Treatment weeks 3.86E-05 0.14 0.0045 —2.28E-04 —0.84 —0.0283
Travel time 3.54E-03 3.09%** 0.2150 9.81E-04 0.87 0.0477
Travel time squared —1.04E-05 —2.90%*%* — —3.69E-06 —1.09 —
Travel cost 0.0151 1.42 0.0726 0.0155 1.58 0.0803
Bus —0.0118 —0.15 —0.0169 0.0792 1.08 0.1221
Other transportation 0.1020 0.61 0.1460 0.0333 0.19 0.0514
Observations 188 203

F statistic 2.32] %% 1.712%*

R’ 0.188 0.136

Adjusted R? 0.107 0.056

J 0.3126 0.3268

E(Y) 5.71 6.37

Smearing estimate 1.25 1.29

“Elasticity for continuous variables and percentage change for dichotomous variables are calculated with respect to the probability

of having positive WTP and WTA amounts.
**#*Statistic is significant at the 0.01 level (2-tailed).
**Statistic is significant at the 0.05 level (2-tailed).
*Statistic is significant at the 0.10 level (2-tailed).

Travel mode has an opposite effect in two
equations. Clients who travel by bus report lower
time prices measured by WTP but higher time
prices measured by WTA than do clients who
travel by car. Clients who walk or bicycle (the
variable reflecting ‘other transportation’) to their
treatment program report higher time prices in
both regressions.

African—American clients report 22% higher
time prices than do Caucasian clients after
controlling for income and travel time in both
the WTP and the WTA formulations. The effects
are statistically significant. Women report 2%
(4%) lower time prices measured by WTP (WTA)
than do men, although the effects are not
statistically significant.

Copyright © 2002 John Wiley & Sons, Ltd.

Age is negatively related to both time prices with
elasticities (calculated from both the age and the
age squared terms) ranging from —0.18 (WTA) to
—0.21 (WTP). Age squared has a negative effect as
predicted by the labor theory [28].

The employment status effects are not consis-
tent. Employed clients report almost 5% greater
time prices measured by WTP and less than 1%
lower time prices measured by WTA than do
unemployed clients (both impacts are calculated
with the employment dummy variable and the
employment interaction with income, evaluated at
the mean income). The difference in the employ-
ment status effect in two equations may contri-
bute to the difference between WTP and WTA
values.

Health Econ. 12: 323-334 (2003)
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In general, the results are plausible for both
equations with an R? of 0.188 for time price
measured by WTP and 0.136 for time price
measured by WTA regressions. Both regressions
predict mean values well. The smearing retrans-
formation predicts mean time price measured by
WTP to be $5.71 and mean time price measured by
WTA to be $6.37. The actual values are $4.35 and
$5.68 respectively. The differences between pre-
dicted and actual mean values are not statistically
significant.

WTP and WTA values per hour of travel time
are obtained from the predicted values of the time
price regressions. On average, WTP is lower than
WTA. The mean value of WTP is $7.32 and the
mean value of WTA is $8.65. A direct comparison
of WTP and WTA reveals that 38% of the clients
had higher WTP and 62% had higher WTA. The
correlation between them is 0.76 and is statistically
significant at the 0.0001% level or better.

Comparing wage rates with WTP and
WTA measures

This section compares the reported wage rate with
the willingness to pay as calculated from the WTP
and WTA formulations. Here, we investigate the
impacts of variables included in WTP and WTA
regressions (excluding those variables related to
travel) on the wage equation. Table 4 reports
estimates of individual attributes on clients’ wages.
Age and gender effects in this wage equation have
the same sign as in the WTP and WTA equations.
Race and marital status have opposite signs to the
WTP equation. Employment status, marital sta-
tus, race, and length of time in the treatment
program have opposite signs to the WTA equa-
tion.

The wage rate overstates WTP by §$1.78 and
WTA by $0.44 on average. The difference between
mean values of the wage rate and WTP is
statistically significant. This result differs from
Cauley [14] who found that on average the wage
equals the value of time.

Table 5 directly compares the wage rate and the
estimated WTP and WTA time valuations. Wages
and WTP were first compared for different ranges
of WTP; then for different ranges of WTA. Both
comparisons provide similar results. When value
of time as estimated by WTP or WTA is small, the

Copyright © 2002 John Wiley & Sons, Ltd.
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Table 4. The impacts of individual attributes on wages

log (WAGE)
Variables Parameter t-ratio
Intercept 1.8877 4.67*F**
Race African—American —0.0815 1.56
Women —0.1998 —4 25%%%*
Employed 0.2828 5.89%*%*
Married —0.0260 —0.50
Age 0.0084 0.42
Age squared —8.57E-05 —0.35
Treatment weeks 5.77E-06 0.02
Observations 303
F statistic 10.99%**
R? 0.2069
Adjusted R? 0.1880
J 0.3926
E(Y) 9.09

***Statistic is significant at the 0.01 level (2-tailed).
**Statistic is significant at the 0.05 level (2-tailed).
*Statistic is significant at the 0.10 level (2-tailed).

wage significantly overstates WTP and WTA by
about $6. As either WTP or WTA increase (past
the mean wage), the wage significantly understates
both WTP and WTA. These differences increase in
absolute value as WTP and WTA increase.

Full price of obtaining methadone
maintenance

One of the economic barriers to regular treatment
attendance is the client’s time price, defined
as a sum of travel and waiting times evaluated at
the value of time. Reduction in time price
may induce (more) regular treatment attendance.
We use the estimated WTP to calculate the
reduction in client’s time price as the travel time
is decreased.

Table 6 provides a time price calculation for
different travel times. Column (2), which is
calculated from Equation (2), shows the positive
time price association with the client’s travel time.
For example, the time price of $4.45 for a 60-min
round-trip is 28.6% higher than the time price of
$3.46 for a 20-min round-trip.

Consider, for example, a client who incurs the
mean round-trip time price of 80min (recalling
that mean out-of-pocket travel cost was $3.36 per
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Table 5. Differences between wages and WTP, WTA
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WTP range N (%)  Mean difference t-ratio  WTA range N (%)  Mean difference t-ratio
between WAGE between WAGE
and WTP and WTA
0<WTP<S 34 5.66 2433 0<WTAKS 38 5.717 23.33
S<WTP<I10 37 2.09 7.50  S5<WTA<I10 41 1.33 6.15
10<WTP<15 17 -2.72 —6.03 I10<WTAKIS 12 —2.36 -591
I5<WTP 12 —11.12 —8.35 I5<WTA 8 —13.69 —6.62

Table 6. Time price calculation for different travel times

(M )

Travel time Time price
0 $2.97
10 3.22
20 3.46
30 3.71
40 3.96
50 4.21
60 4.45
70 4.67
80 4.89
90 5.10
100 5.28
110 5.45
120 5.60

round-trip). Table 6 indicates that the total time
price for an 80min trip is $4.89, so the entire
round-trip cost is $8.25, with time price accounting
for 59% of the total round-trip costs. If one could
reduce the client’s travel time in half (from 80 to
40 min), the time price would be reduced from
$4.89 to $3.96 (or by 19%), and the total trip cost
from $8.25 to §7.32, or by 11%. Estimating time
price elasticities to explain treatment compliance is
beyond the scope of this article, but constitutes
work in progress.

Conclusions and policy implications

There has been a substantive debate in the drug
abuse treatment literature about ways to attract
clients to treatment settings. Because the out-
of-pocket treatment costs are often heavily
subsidized, travel and waiting times assume
considerable importance.

Health services researchers have long recognized
that the appropriate valuation of time represents a

Copyright © 2002 John Wiley & Sons, Ltd.

major limitation in determining its impacts. Many
factors may distort the textbook equality (at the
margin) between the wage rate and the value of
time, especially in health care, and especially for
patients who may be ill, or who are not working.
This study has sought to estimate alternative
measures of time value in the context of metha-
done maintenance treatment.

Regressions of WTP and WTA on individual
attributes suggest that either may prove useful as
alternative valuations of time in obtaining metha-
done maintenance. Income, age, gender, and other
individual attributes have anticipated and consis-
tent effects in both regressions. Employment status
and travel mode variables, however, provide
inconsistent effects.

The reported wage rate is not correlated with
either WTP or WTA. Furthermore, the wage rate
overstates both WTP and WTA for individuals
with low values of time and understates them for
individuals with higher values. Because the ulti-
mate measure of validity is the ability to explain
user compliance at different distances from the
clinics, subsequent work will compare the wage
rate, WTP, and WTA in estimating compliance
models.

A major limitation of the current work arises
from the necessity, in this initial study, to obtain
WTP and WTA values through open-ended
questions. Due to the nature of the willingness-
to-pay and willingness-to-accept concepts, the
unknown diversity of responses, and the lack of
preexisting surveys in the field, this problem was
unavoidable. Subsequent studies, taking advan-
tage of our findings, might sharpen the questions,
and the resulting findings.

Our best estimates of WTP suggest that time
price may account for over half of the total trip
costs for those clients undergoing methadone
maintenance treatment. Since the trip costs con-
stitute the largest share of the individual’s total
treatment costs, interventions that would reduce

Health Econ. 12: 323-334 (2003)
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the time price, and hence trip costs, might both
increase the rates of treatment initiation and
treatment compliance.
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Appendix A

Questionnaire

1. ID number: ______________

2. How do you usually get here and leave?
_____ Walked/bicycle
_____ Drove myself
,,,,, Got a ride
_____ Church van and such
_____ Bus

3. How much time does it usually take you to
travel here?

_____ hours _____ minutes

4. How much do you usually pay for your
round-trip transportation?

5. How much time do you usually spend at the
clinic every day?
_____ hours _____ minutes

6. How much money do you pay for each visit?

7 To come here, how much money does it
usually cost you for childcare or for care of
another person?

S -

8. Are you employed?
_____ No
_____ Yes

9. If you are NOT employed, what is the
LOWEST wage per hour it would take for
you to accept a job?

Copyright © 2002 John Wiley & Sons, Ltd.
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10. What is your weekly household income from
all sources?

11. If you had to pay here for each visit, what is
the MOST money you would be willing to pay?

12. If it took you twice as long as usual to travel to
this clinic and if you had to pay, what is the
MOST money you would be willing to pay for
each visit?

13. If this clinic were moved right NEXT DOOR
to where you live for your convenience and if
you had to pay, what is the MOST money you
would be willing to pay for each visit?

14. If this clinic were moved back to its original
place and offered you money for your incon-
venience, what is the LEAST money you
would be willing to receive for each visit?

Appendix B

Definition of variables

Age
Employed
Family income

client’s age in years.

1 if employed; 0 otherwise.
Measured as a gross yearly family
income from all sources.
Suburban counties outside City
of Detroit; value equals 1 if in
Macomb (Oakland) County, zero
otherwise.

Travel mode other than bus or

Macomb
(Oakland)

Other trans-

portation driving oneself.
Race 1 if African—American; 0 other-
wise.
Time price Estimated per round trip using

Willingness to Pay (Question-
naire item 13) or Willingness to
Accept (Questionnaire item 14)
measures, specific for each client.
Round trip travel time to a
treatment program by each client.
client’s out-of-pocket transporta-
tion expenses to and from the
treatment program.

Travel time

Travel cost

Health Econ. 12: 323-334 (2003)
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Travel mode

Treatment
weeks
WTP

WTA

Wage rate

Women

Type of client’s usual transporta-
tion used to travel to the treat-
ment program; choices included
bus, car, taxi, walk, bicycle,
church van.

Number of weeks spent in treat-
ment program by each client.
Maximum amount an individual
would be willing to pay to secure
the reduction in travel time re-
quirement, estimated per hour of
travel.

Minimum amount the individual
would be willing to accept to
forgo the reduction in travel time
requirement, estimated per hour
of travel.

Measured as a gross wage per
hour for employed clients and as
a reservation wage per hour for
non-working clients.

1 if female; O otherwise.

References

1.

National Institute on Drug Abuse. Drug Abuse
Trend Update Detroit/Wayne County, Michigan.
Community Epidemiology Group Report, 1994.

. Haaga JG, Scott R, Hawes-Dawson J. Drug Use in

the Detroit Metropolitan Area: Problems, Programs,
and Policy Options. RAND, 1992.

. Institute of Medicine, Committee for the Substance

Abuse Coverage Study. Treating Drug Problems,
vol. 1, A Study of the Evolution, Effectiveness, and
Financing of Public and Private Drug treatment
Systems. National Academy Press: Washington DC,
1990.

. Office of Technology Assessment. The Effectiveness

of Drug Abuse Treatment: Implication for Control-
ling AIDSIHIV Infection. Background Paper No. 6,
OTA, Washington DC, 1990.

. Rice DP. The Economic Costs of Alcohol and Drug

Abuse and Mental Illness. DHHS Pub. No. (ADM)
90-1694, Institute for Health & Aging, University of
California: San Francisco, CA, 1990.

. Deschenes EP, Anglin MD, Speckart G. Narcotics

addiction: related criminal careers, social and
economic costs. J Drug Issues 1991; 21: 383—411.

. Plotnick RD. Applying benefit-cost to substance use

prevention programs. Int J Addict 1994; 29: 339-
359.

. RAND. Controlling Cocaine: Supply Versus De-

mand Programs. RAND Corporation, Drug Policy
Research Center, 1994.

Copyright © 2002 John Wiley & Sons, Ltd.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

333

. Gerstein DR. The effectiveness of drug treatment.

Res Publ Assoc Res Nerv Ment Dis 1992; 70: 253~
282.

Nadelmann E, McNeely J. Doing methadone right.
Publ Inter 1996; 123: 83-93.

SAMHSA. Uniform Facility Data Set (UFDS):
Data for 1996 and 1980-1996. DHHS Pub. No.
(SMA) 98-31766, SAMHSA, 1998.

Acton JP. Demand for health care among the
urban poor with special emphasis on the role
of time. In The Role of Health Insurance in the
Health Services Sector, Rosett R. (ed.). National
Bureau of Economic Research: New York, 1976;
165-208.

Coffey RM. The effect of time price on the demand
for medical care services. J Hum Resour 1983; 18:
407-424.

Cauley SD. The time price of medical care. Rev
Econ Stat 1987; 69: 59-66.

Johannesson M, Johansson P, Kristrom B, Borg-
quist L, Jonsson B. Willingness to pay for lipid
lowering: a health production function approach.
Appl Econ 1993; 25: 1023-1031.

Johannesson M, Johansson P, Kristrom B, Gerd-
tham UG. Willingness to pay for antihypertensive
therapy — further results. J Health Econ 1993; 12:
95-108.

Johannesson M, Jonsson B, Borgquist L. Will-
ingness to pay for antihypertensive therapy — results
of a Swedish pilot study. J Health Econ 1991; 10:
461-474.

Zarkin GA, Cates SC, Bala MV. Estimating the
willingness to pay for drug abuse treatment. J Subst
Abuse Treat 2000; 18: 149-159.

Tilford JM. Coinsurance, willingness to pay for
time, and elderly health care demand. PhD Thesis,
Department of Economics, Wayne State University,
Detroit, Michigan, 1993.

Mitchell RC, Carson RT. Using Surveys to Value
Public Goods: the Contingent Valuation Method.
Washington, DC, 1989.

Olsen JA, Smith RD. Theory versus practice: a
review of ‘Willingness to Pay’ in health and health
care. Health Econ 2001; 10: 39-52.

Brookshire DS, Coursey DL. Measuring the value
of a public good: an empirical comparison of
elicitation procedures. Am Econ Rev 1987; 77:
554-566.

Shogren JF, Shin SY, Hayes DJ, Kliebenstein JB.
Resolving differences in willingness to pay and
willingness to accept. Am Econ Rev 1994; 84: 255—
270.

Morrison GC. Willingness to pay and willingness to
accept: some evidence of an endowment effect. Appl
Econ 1997; 28: 411-417.

Hanemann WM. Willingness to pay and willingness
to accept: how much can they differ? 4m Econ Rev
1991; 81: 635-647.

Health Econ. 12: 323-334 (2003)



334

26.

27.

28.
29.
30.

31.

32.

33.

Johansson PO. On the use of market prices to
evaluate medical treatments. J Health Econ 1997,
16: 609-615.

Goodman AC, Stano M, Tilford JM. Household
production of health investment: Analysis and
applications. Southern Econ J 1999; 65: 791-806.
Mincer J. Studies in Labor Supply. Brookfield, Vt.:
E. Elgar: Aldershot, Hants, England; 1993.
Wilman EA. The value of time in recreation benefit
studies. J Environ Econ Manag 1980; 7: 277-286.
McConnell KE. On-site time in the demand for
recreation, Am J Agr Econ 1992; 74: 918-925.
Smith VK. Time and the Valuation of Environmental
Resources. Washington DC, Resources for the
Future, Discussion Paper, 98-07, 1997.

Posnett J, Jan S. Indirect cost in economic evalua-
tion: the opportunity cost of unpaid inputs. Health
Econ 1996; 5: 1324.

Carson RT, Mitchell RC. The value of clean water:
the public’s willingness to pay for boatable, fishable,

Copyright © 2002 John Wiley & Sons, Ltd.

34.

35.

36.

37.

38.

N. N. Borisova and A. C. Goodman

and swimmable quality water. Water Resour Res
1993; 29: 2445-2454.

Smith VK, Mansfield C. Buying Time: Real and
hypothetical offers. J Environ Econ Manag 1998; 36:
209-224.

Pudney S. Modeling Individual Choice: The Econo-
metrics of Corners, Kinks and Holes. Basil Blackwell
Inc: USA, Oxford, NY, 1989.

Duan N, Manning WG, Morris CN, Newhouse JP.
A comparison of alternative models for the
demand for medical care. J Bus Econ Stat 1983; 1:
115-126.

Manning WG, Duan N, Rogers WH. Monte Carlo
evidence on the choice between sample selection and
two-part models. J Econometrics 1987; 35: 59-82.
Duan N. Smearing estimate: A nonparametric
retransformation method, J Am Stat Assoc 1983;
78: 605-610.

Health Econ. 12: 323-334 (2003)



