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NEW ESTIMATES OF THE EFFECT OF
MARIJUANA AND COCAINE USE ON WAGES

ROBERT KAESTNER*

Using the 1984 and 1988 waves of the National Longitudinal Survey of Youth,
this study provides an update of several previous cross-sectional estimates of the
effect ofillicit drug use on wages, aswell as the firstlongitudinal estimates of that
effect. The cross-sectional results, which are generally consistent with the
surprising findings of previous research, suggest thatillicit drug use has alarge,
positive effect on wages. The longitudinal estimates, which control for unob-
served heterogeneity in the sample, are mixed: among men, the estimated wage
effects of both marijuana and cocaine use are negative, but among women, the
effect of cocaine use remains positive and large. Because the longitudinal
model is imprecisely estimated, however, those results are inconclusive.

he adverse physical and psychological

effects of illicit drug use have been well
documented in the medical literature and
widely publicized through an extensive pub-
lic and private media campaign. Given the
public’s knowledge of the negative health
consequences of illicit drug use, it is not
surprising that illicit drug use is also com-
monly believed to adversely affect the social
and economic aspects of users’ lives. Despite
these perceptions, a large segment of the
U.S. population engages in illicit drug use. In
a 1991 survey of 18-34-year-olds, for example,
approximately 60% of the respondents re-
ported having used illicit drugs at some time

*The author is Assistant Professor of Economics at
Rider College and Faculty Research Fellow of the Na-
tional Bureau of Economic Research. He thanks An-
drew Gill for comments on an earlier draft. A data
appendix with additional results, and copies of the
computer programs used to generate the results pre-
sented in this paper, are available upon request to
Robert Kaestner, Department of Economics, Rider Col-
lege, Lawrenceville, NJ 08648.

in their lives, and approximately 23% re-
ported using illicit drugs within the previous
year (NIDA 1991).

One important focus of efforts to reduce
illicit drug use has been the labor market.
Concern that the ability of our workers is
being seriously impaired by illicit drug use
has spurred sizable expenditures to correct
the problem. The fundamental goal of most
drug prevention programs is to eliminate all
illicit drug use, a goal thatappears unrealistic
in view of the fact thatillicitdrugs continue to
be widely used despite extensive dissemina-
tion of information about their harmful ef-
fects. Thus, the merit of a “zero tolerance”
drug policy depends critically on the effect of
illicit drug use on the individual. Ifillicit drug
use harms the user regardless of the particu-
lar drug used and even when the amount of
the drug consumed is small, a zero tolerance
policy is clearly defensible; otherwise, the
wisdom of such a policy is questionable.

To date, little evidence of the type that
would satisfy most economists has been pro-
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WAGE EFFECTS OF MARIJUANA AND COCAINE USE 455

duced to justify the extent and scope of the
current drug prevention effort, particularly
in thelabor market. Since earnings are one of
the best and most accessible measures of
labor market success, several recent studies,
using data from the National Longitudinal
Survey of Youth (NLSY), have examined the
impact of illicit drugs on the wages of young
adults. In general, the evidence presented in
these papers, directly contradicting the com-
monly held belief that drug use has an ad-
verse impact on labor market outcomes, indi-
cates that drug use has a positive effect on
wages. The explanation most often suggested
for this finding is the probable existence of
unobserved heterogeneity in the sample; in-
dividuals who use drugs may also, for reasons
unobserved by the researcher, be more pro-
ductive than average.

The previous studies on this subject have
all been cross-sectional in nature, and none
of them, despite their careful execution, have
been able to fully control for unobserved
characteristics that could strongly affect the
observed relationship between illicit drug
use and wages. The purpose of this paperis to
partially fill this gap in the literature by esti-
mating, for the first time, a longitudinal or
fixed effects model of drug use and wages. To
the extent that some of the potentiallyimpor-
tantunobserved characteristics thathave been
omitted from previous studies are individual-
specific and time-invariant, a fixed effects
wage model will provide better estimates of
the relationship between illicit drugs and
wages. In addition, using the NLSY data of
1988, I provide the most up-to-date cross-
sectional estimates of the effect of illicit drug

use on the wages of young adults yet pub-
lished.

Illicit Drug Use and Wages

There have been several studies of the
effects of illicit drug use on wages, and all of
them have used the 1984 wave of the NLSY.
Gill and Michaels (1992), using a switching
regression framework, examined the effect
of (1) use of any illicit drug and (2) use of
hard drugs (cocaine and heroin) on the wages
of a combined sample of men and women.
They found a positive effect of drug use on

wages, resulting primarily from differences
in the return to unobserved characteristics.
In a 1991 study (Kaestner 1991), I examined
the wage effect of both lifetime and recent
use of marijuana and cocaine, using a simul-
taneous equations model in which drug use
and the wage were jointly determined. Ifound
that both marijuana use and cocaine use
positively affected wages of all four demo-
graphic groups chosen on the basis of gender
and age. I also estimated a switching regres-
sion model, and found positive wage effects
of cocaine and marijuana use consistent with
Gill and Michaels’s (1992) results. Using a
model that was somewhat unconventional in
terms of economic theory, Kandel and Davies
(1990) estimated simple OLS wage regres-
sions, and found no significant effect of mari-
juana or cocaine use on the wages of em-
ployed men.! Finally, Register and Williams
(1992) examined the effect of marijuanaand
cocaine use on the wages of men, including
the effect of on-the-job use and long-term
use, using an instrumental variables approach.
They found a positive wage effect of general
marijuana use, but negative effects of on-the-
job marijuana use and long-term marijuana
use. They found no significant effect of co-
caine use on the wage.

All of these previous studies started with
the premise that illicit drug use results in
deterioration of an individual’s physical and
psychological well-being, and consequently
also decreases a person’s productive capabili-
ties. Drug use and wages were hypothesized
to be negatively related.

The observed relationship between illicit
drug use and wages could very well be posi-
tive, however, if illicit drugs are a normal
good, since wages are an important determi-
nant of income. Indeed, this hypothesis has
received some empirical support. Sickles and
Taubman (1991) reported findings suggest-
ing that individuals with higher earnings ca-

!Kandel and Davies (1990) estimated a model in
which the 1985 wage was the dependentvariable, and all
independent variables were measured as of 1984. In-
cluded among the independent variables were the 1984
wage and drug use, both of which were treated as
exogenous. In addition, the authors made no attempt to
correct for selection bias due to the labor force partici-
pation decision.
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456 INDUSTRIAL AND LABOR RELATIONS REVIEW

pacity have a greater involvement in illicit
drug use. Kaestner (1991) and Register and
Williams (1992) explicitly recognized the
potentialincome effect,and estimated a struc-
tural model of illicit drug use and wages. A
second reason for estimating a structural
model of drug use and wages is found in Gill
and Michaels (1992) and Kaestner (1991).
Those studies cast the basic consumer prob-
lem in a household production framework,
in which the interdependence of drug use
and wages resulted from the wage being the
price of time used in producing goods.? Given
these considerations, in this paper I use the
following two-equation model to estimate
the effect of illicit drug use on wages:

(l) VVit =f(X;t’ Diz’ Ei’ Vu)
and
(2) Dit =g (Zz‘t’ VV:‘:’ Ei’ Uzz)

Inequation (1), Wis the natural logarithm
of the wage, X is a vector of exogenous vari-
ables affecting the wage, Dis a measure of the
quantity of illicit drug use, Eis an unobserved
person-specific effect; Vis an error term, ¢
indexesindividuals, and tindexes time. Equa-
tion (2) has similarly defined variables, with
Zbeing a vector of exogenous variables that
affect drug use, and U the error term.

Empirical Model

Before empirical estimates of the model
can be obtained, two issues need to be ad-
dressed. First, the functional form of equa-
tions (1) and (2) needs to be specified. For
now, I assume these functions are linear.
Second, the exogenous variables for each
equation need to be chosen. For equation
(1), these will include several human capital

2The two papers do not treat the problem in exactly
the same way. In my 1991 study, I provided only a simple
modelsimilar to that found in Stigler and Becker (1977).
In this model, the wage is simply the price of time used
to produce consumption goods, including drug con-
sumption. Gill and Michaels (1990) presented a much
more detailed model, in which the role played by the
wage, though similar, is more complex. In their model,
drug time is being produced, and the wage becomes
part of the full price.

variables (for example, education and expe-
rience), demographic variables (such as age,
race, and marital status), geographic mea-
sures (such as region), and family/personal
background variables (such as household
composition at age 14 and self-esteem scale).
The exogenous variables chosen for equa-
tion (2) will include all of those in equation
(1), plus a measure of non-earned income,
the frequency of religious attendance in 1979,
the current number of dependent children
of various ages, and the number of illegal acts
committed in 1979. These last four variables
will identify the parameter estimates of equa-
tion (1).I chose them based on the results of
my 1991 study, which tested this set of vari-
ablesfor the over-identifying restrictions they
impose. The parameters of equation (2) are
under-identified, and therefore only the re-
duced form version of this equation will be
estimated.

Both cross-sectional and panel data (fixed
effect) estimates of the model will be ob-
tained, and the implementation strategy will
be the same in both cases. First, reduced form
estimates of equation (2) will be obtained
using the entire sample, and from these esti-
mates a predicted drug use measure will be
calculated. Next, estimates of the wage equa-
tion (1) will be obtained for a sample of
employed individuals using the predicted
drug use variable in place of its actual value,
and correcting for the sample selectivity in-
troduced by examining only employed indi-
viduals.® The Heckman (1976) two-step pro-
cedure will be used to correct for the poten-
tial sample selectivity bias.*

3Thisstrategy isdifferent from that found in Kaestner
(1991). In that paper, I obtained the reduced form
estimates of equation (2) using only employed persons,
and a selectivity correction was applied to this equation
as well as the wage equation (1). The results are little
affected by which of these strategies is chosen.

“In computing the standard errors for this model, it
is important to take account of the fact that several of
the right-hand-side variables (specifically, drug use and
sample selection terms) are predicted values. Murphy
and Topel (1985) outlined the procedure for calculat-
ing the exact standard errors for a simple version of this
type of model. The current case is non-standard, given
the inclusion of the selectivity terms. In the cross-sec-
tional regressions, the standard errors are those that
correct for the inclusion of the selection correction
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WAGE EFFECTS OF MARIJUANA AND COCAINE USE 457

The choice of the fixed effects specifica-
tion of the model is based on the expectation
that the unobserved personal characteristics
that influence the wage will also be corre-
lated with the other variables in the model,
particularly the drug use measures. Thus, this
specification is preferred over the alternative
random effect model, which assumes that the
individual effectisuncorrelated with the other
variables. The Chamberlain (1982) “corre-
lated random effects” model, which allows
for the correlation between the unobserved
effect and the other explanatory variables, is
identical to the fixed effects specification
when the model is linear in the parameters,
as is the current model. The specification of
the fixed effects model used in this paper,
however, is somewhat unconventional and a
departure from what is usually found in the
literature. For simplicity, assume that equa-
tion (1) can be written as follows for period t:
(1a) VVu=bo+b1Xi+b2Zu+b3Ez‘+Vn’
and for period -1,

(Ib) W, =ay+a X +a,Z, +bE~+V, .

The X are exogenous variables that are
time-invariant (such as race), and the Z are
exogenous variables that are time-varying
(such as illicit drug use). The Ein the above
equations are the unobserved person-spe-
cific characteristics, which are assumed to be
time-invariant. The standard way to obtain
unbiased estimates of the parameters of the
model is to take the difference of equations
(1a) and (1b), and run an OLS regression.
Furthermore, it is usually assumed that the a,
= b, = b, which yields the following:

(le) W, VVz‘t-l =b (Zzl - Zz‘s-l) + (V;t - Vit—l)'

it~
Note that the unobserved person effect
hasbeen eliminated by taking the difference.

term, but ignore the fact that drug use is a predicted
value. For the panel data estimates, in which there are
two correction terms and two predicted drug use mea-
sures, the generalized correction for heteroscedasticity
suggested by White (1980) is used to estimate the vari-
ance-covariance matrix. The latter procedure remains
incorrect, but it should represent an improvement over
OLS estimates. -

An alternative specification allows the g and
b, to differ and estimates the following:

ad) W,-W,, =(b,-ay + (b -a)X +
b2 Zit -4 Zit—l + (Vu - Vit—l)‘

Although notcommon, specifying amodel
in which the parameter values change over
time is a theoretically sound idea. For ex-
ample, if the degree of racial discrimination
changes over time, the impact of race on the
wage will also change. Similar arguments can
be made for the remaining variables, includ-
ing the human capital variables such as edu-
cation and experience.

There are several benefits associated with
specifying the model as in equation (1d).
First, equation (1d) imposes the fewest re-
strictions on the model. The only restriction
imposed in equation (1d) is that the effect of
the unobserved person-specific characteris-
tics (b,) is the same in both time periods.
Second, given the way the quantity of drug
use is measured (described in detail below),
the differencing of the drug use measure
presents problems, and is not intuitively ap-
pealing.® Thus, including the level of drug
use from each year of data in the model

5To test the restrictions implied by equation (1c), I
performed a series of Wald tests. The Wald test is
appropriate in this case because the F-test assumes
homoscedasticity. The variance-covariance matrix used
for the Wald test incorporated the White (1980) correc-
tion for heteroscedasticity, and is only an approxima-
tion of the true estimate.

Although not all of the restrictions could be re-
jected, many were found to be invalid. In addition, the
results of the Wald tests differed by gender, with more
of the restrictions being rejected in the equations for
women than in those for men.

5The drug use measures are discrete, categorical
variables, and taking first differences of these measures
would also resultin a discrete measure. The most appro-
priate estimation procedure for categorical variables of
this type is an ordered probit (logit) model (Sickles and
Taubman 1991; Kaestner 1991). In the cross-sectional
model, this methodology is rejected, due to the severe
collinearity between the predicted drug use categories
that are used in the two step procedure; a person with a
high probability of being a heavy cocaine user also has
a high probability of being a moderate cocaine user. In
the panel data analysis, a fixed effects model of an
ordered categorical variable would need to be esti-
mated, and that task is beyond the scope of this paper
(Chamberlain 1984).
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458 INDUSTRIAL AND LABOR RELATIONS REVIEW

facilitates estimation, since standard meth-
ods can be used to obtain the predicted
values of the level of drug use that are used in
the second stage of estimation. The predicted
values of drug use will be derived from the
reduced form estimates obtained from a
model that includes all exogenous variables
from both time periods.” Third, taking differ-
ences of any qualitative variable (such as
marital status) results in an arbitrary order-
ing being imposed on the data, and using the
levels avoids this problem.

In addition, the panel data estimates will
be obtained from a sample of individuals
employed in both of the available time peri-
ods. The exclusion of those who were not
employed in both of the periods introduces a
potential sample selection bias that I address
by including separate correction terms asso-
ciated with the labor force participation deci-
sionin eachyear. Using an unrestricted model
alsofacilitates the incorporation of the sample
selection terms, since these variables enter
the model in levels. The reduced form labor
force participation equation will also be ob-
tained using all the exogenous variables from
both time periods.®

A potential drawback of this procedure is
that the time-varying variables are often highly
collinear, and this collinearity will affect the
precision with which the parameters are esti-
mated. Alternative models that use the
differenced form of the drug use variables
are estimated to test this hypothesis as it
pertains to the drug use variables, which are
the variables of interest in this paper. In
addition, several of the variables that are
technically time-varying will be treated as
time-invariant, since there is very little varia-

"The standard errorsreported in the textare froman
OLS regression, and they ignore the fact that there are
several predicted values among the right-hand-side vari-
ables.

8The labor force participation model is estimated
separately for each year, but includes all the exogenous
variables in the model. For example, the respondent’s
education in both of the years under consideration will
be included in the estimates of the probability of work-
ing in period 1. This specification can be interpreted as
a reduced form version of the Chamberlain (1980)
random effects probit model, and thus accounts for
unobserved heterogeneity in the selection equation.

tion over time in these measures. These vari-
ables include the respondent’s age, since all
respondents aged about four years between
the two surveys, and the respondent’s region
of residence.

Data

The data used in the analysis come from
the National Longitudinal Survey of Youth
(Center for Human Resource Research 1990).
In its starting year, 1979, the survey sample
consisted of approximately 12,000 youths aged
14-21. The survey has been updated each
year since 1979, with a broadening array of
purposes and questions. The questions elicit
detailed information on respondents’ labor
market experience, family and personal back-
ground, and illicit drug use. Central to the
purposes of this paper are the questions re-
lated to the respondent’s illicit drug use. In
1984, and again in 1988, respondents were
asked questions about their lifetime and re-
cent use of several illicit drugs, most notably
marijuana and cocaine.’

Several selection criteria were established
to eliminate sources of heterogeneity: the
sample included only those respondentswho
were at least 18 years old in 1984, were living
independently or with their parents, but not
in jail or other temporary quarters (such asa
dormitory), and who were not enrolled in
school, in the military, or self-employed. In
addition, those observations with missing data
were deleted. These restrictions resulted in
samples of approximately 7,800 individuals
in 1984 and 7,200 in 1988. A matched sample
of individuals present in both years, who
numbered approximately 5,700, was also cre-
ated. Definitions and descriptive statistics of
the variables used in the analysis can be found
in the appendix.

The llicit drug use questions are limited in
two major respects. First, as was suggested in
Mensch and Kandel (1988), there may be
some under-reporting in the NLSY1984 data,
particularly with regard to cocaine use. The
exact nature of the under-reporting is not

°The 1988 NLSY survey limited the illicit drug use
questions to include only marijuana and cocaine.
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known, but Mensch and Kandel (1988) sug-
gested that under-reporting is more com-
mon among relatively light users of illicit
drugs than among heavier users, and more
pronounced among women and minorities
than among men and non-minorities. Al-
though the present analysis accounts for a
simple (that is, random) type of measure-
ment error, under-reporting remains a po-
tential problem."

The second problem related to the drug
use questions is the absence of a measure of
quantity of use; only the frequency of drug
use is measured. Although frequency and
quantity have been shown to be highly corre-
lated, the two measures are clearly notequiva-
lent (Stein et al. 1988). In fact, Stein et al.
(1988) reported finding that the quantity of
drug use was a more powerful predictor of
problems associated with illicit drug use than
was frequency of use. In addition, the fre-
quency of use was interval-coded with rela-
tively large groupings (see Table 1).

Table 1 isa frequency distribution of illicit
drug use for the sample under examination,
and presents the unweighted data by gender.
One finding of note in Table 1 is the relatively
large increase between 1984 and 1988 in the
percentage of respondents reporting some
lifetime use of cocaine. In 1984, about 19.6%
of the male sample and 12.7% of the female
sample reported some prior cocaine use; by
1988 the respective figures were 32.6% and
21.2%. The observed increase in the initia-
tion into cocaine use over this age range is
consistent with previous studies (Kandel and
Logan 1984; Raveis and Kandel 1987). The
surprising finding is that the number of re-
spondents who had used cocaine in the pre-
vious 30 days decreased between 1984 and
1988, whereas the number of people who had
tried cocaine increased byapproximately 66%
over that period. The relatively high levels of
lifetime cocaine use, compared to past 30 day
use, imply that there were many individuals

1The empirical strategy is to use a Two Stage Least
Squares (2SLS) estimation procedure, and thus the
drug use measures will be replaced by their respective
predicted values. This procedure is appropriate due to
both the simultaneity and measurement error prob-
lems.

who experimented with cocaine but neither
regularly used it nor became addicted to it.

Initiation into marijuanause largely ceased
over the age range observed for this sample,
as evidenced by the relatively small increase
in the prevalence of lifetime marijuana use,
and the dramatic decline in the number of
respondents who reported using marijuana
during the past 30 days, between 1984 and
1988.

The figures in Table 1 imply a general
decline in illicit drug use consistent with the
data from the recent National Institute on
Drug Abuse (NIDA) household surveys. In
general, marijuana use was much more com-
mon than cocaine use, and the proportion of
userswho reported relatively heavy marijuana
use was much greater than the proportion
reporting heavy cocaine use. It is also appar-
ent that men had a greater frequency of use
than women. Finally, the frequency distribu-
tion of illicit drug use for employed individu-
als (not shown) is very similar to that re-
ported in Table 1 (Kaestner 1994).

The levels of reported drug use in the 1988
NLSY survey are very similar to those re-
ported in the 1988 National Household Suir-
vey (NHS) on Drug Abuse (National Institute
on Drug Abuse 1988). The sample of respon-
dents used in this study had an age range of
23-32 in 1988, and 32.6% of the men in that
sample reported having used cocaine atsome
time in their lives, slightly higher than the
32.3% figure reported in the NHS survey for
a similarly aged (26-34) group of men."
70.6% of the men in this sample reported
having used marijuana at some time, com-
pared to 68.1% of men in the NHS. Also
consistent with the NHS results are the re-
sponses of women in the present sample. Of
the women in this sample—who, like the
men, were aged 23-32—21.2% reported hav-
ing used cocaine at some time and 58.9%

"The NHS numberswould be expected to be higher,
since the NHS sample was somewhat older than the
sample examined here, and therefore had a greater
chance of having initiated use. In addition, the NLSY
oversamples blacks and respondents from the South,
two groups that have reported levels of illicit drug use
below that of the entire population (Kozel and Adams
1985).
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Table 1. Distribution of the Total Sample by Gender and Frequency of Drug Use.

Lifetime Lifetime

Frequency of Men Women Frequency of Men Women
Year Cocaine Use N % N % Marijuana Use N % N %
1984 0 2930 80.4 3655 87.3 0 1107 30.4 1804 43.1
1-9 360 9.9 286 6.8 1-9 916 25.1 1161 27.7
10-39 165 4.5 135 3.2 10-39 385 10.6 481 11.5
40-99 93 2.6 60 1.4 40-99 356 9.8 274 6.5
100-999 73 2.0 37 0.9 100-999 444 12.2 296 7.1
1000+ 23 0.6 15 0.4 1000+ 436 12.0 172 4.1
1988 0 2204 67.4 3084 78.8 0 962 29.4 1608 41.1
1-2 366 11.2 292 7.5 1-2 457 14.0 725 18.5
3-9 249 7.6 222 5.7 3-9 433 13.2 451 115
10-39 236 7.2 191 4.9 10-39 455 139 514 13.1
40-99 106 3.2 72 1.8 40-99 271 8.3 227 5.8
100+ 109 3.3 51 1.3 100+ 692 21.2 387 9.9

Past 30 Day Past 30 Day

Frequency of Men Women ‘Frequency of Men Women
Year Cocaine Use N % N % Marijuana Use N % N %
1984 0 3458 949 4057  96.9 0 2622 72.0 3613 86.3
1-2 89 2.4 71 1.7 1-2 243 6.7 200 4.8
3-5 41 1.1 24 0.6 3-5 196 5.4 113 2.7
6-9 30 0.8 17 0.4 6-9 158 4.3 78 1.9
10-19 17 0.5 15 0.4 10-19 194 5.3 82 2.0
20-39 7 0.2 2 0.0 20-39 130 3.6 61 1.5
40+ 2 0.1 2 0.0 40+ 101 2.8 41 1.0
1988 0 3122 955 3818 97.6 0 2770 95.5 3590 91.8
1-2 73 2.2 60 1.5 1-2 113 2.2 123 3.1
3-5 33 1.0 22 0.6 3-5 104 1.0 64 1.6
6-9 20 0.6 1 0.0 6-9 77 0.6 34 0.9
10-19 12 0.4 7 0.2 10-19 102 0.4 41 1.0
20-39 4 0.1 2 0.1 20-39 62 0.1 27 0.7
40+ 6 0.2 2 0.1 40+ 42 0.2 33 0.8

Source: Figures are derived from the National Longitudinal Surveys of Labor Market Experience—Youth Cohort
(Center for Human Resource Research 1990).

reported having used marijuanaat some time,
rates that closely match the corresponding
figures of 21.0% and 56.2% for the 26-34-
year-old women in the NHS. This finding
raises questions about the extent of under-
reporting in the NLSY, and particularlyabout
whether there was in fact substantial under-
reporting in 1984, as suggested by Mensch
and Kandel (1988). Furthermore, Sicklesand
Taubman (1991) reported findings from an
unpublished NLS study that suggest, con-
trary to Mensch and Kandel’s criticism, that
the self-reports in the NLSY are reliable.
For both marijuana and cocaine, five sepa-
rate measures of drug use were used in the

cross-sectional analyses: a linear measure of
lifetime use that takes on values of 0-5, corre-
sponding to the categoriesin Table 1;alinear
measure of lifetime use that uses the mid-
points of the categories observed in Table 1;
two similar measures for past 30 day use; and
adummyvariableindicating arelatively heavy
amount of lifetime use and non-zero past 30
dayuse.'?Itshould be noted that the intervals
used to code the illicit drug use responses

12Heavy use of cocaine is defined as lifetime use of 40
or more times, and heavy use of marijuana is defined as
lifetime use of 100 or more times.
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changed between the two surveys. The esti-
mates for the drug use equations were ob-
tained by OLS methods for the linear mea-
sures, and by a probit regression model for
the dummy variable indicating heavy use.

For the longitudinal models, the coding
intervals used to group the data according to
lifetime drug use were standardized between
the two years, and only the simple (non-
midpoint) linear measures were used in the
analysis.! These variables took on values from
0 to 4, indicating the following frequencies of
use: 0, 1-9, 10-39, 40-99, and 100 or more
times. In addition, a differenced version of
this linear lifetime measure was created, and
this variable took on values ranging from 0,
for no change in use, to 4, for changes in
reported lifetime use exceeding 99 (thatis, in
effect, reports of 100 or more instances of use
in the past four years). Since lifetime drug
use cannot decline, all analyses were esti-
mated twice—once with consistency of re-
sponse imposed on the data by using the 1984
value if the value reported in 1988 was below
thatin 1984, and a second time with no such
adjustment of contradictory values. The re-
sults do not differ according towhich method
is used, and the results reported in the text
are for data in which consistency of the re-
sponse has been imposed.

Asnoted above, the grouped nature of the
data limits the value of this differenced vari-
able, since much of the variation in use over
time is unobservable. For example, individu-
als who were in the highest category of use in
1984 will never be observed to have an in-
crease in use. To better differentiate between
types of users, two additional variables were
created to be used in conjunction with this
differenced measure of lifetime use. The first
is a dummy variable indicating no reported
use in either survey, and the second is a
dummyvariable indicating initiation into use

BThe large intervals used in the NLSY make it diffi-
cult to use midpoints. There is little information on the
nature of the true distribution of drug users within
intervals, and any estimate of the mean within the
interval would be ad hoc. In addition, estimating the
mean of the open-ended interval would also be error-
ridden. Because of these concerns, I used the
untransformed data.

between the two surveys.!* Measures created
for past 30 day drug use were similar, except
that the two additional dummy variables were
not used in the analysis of the effect of recent
drug use.

Cross-Sectional Results

One purpose of this paper is to use the
1988 NLSYsurveyyear information to update
the previous cross-sectional estimates of the
effect of illicit drug use on wages. The model
used to generate these estimates closely fol-
lows that in my 1991 study (Kaestner 1991),
with only a few minor modifications.'
Table 2 lists the parameter estimates of the
effect of illicit drug use on the wage, and a full
set of estimates is provided in the appendix.
Five separate models were estimated for each
gender group and both years of data. For
example, lifetime cocaine use and past 30 day
cocaine use were not entered into the same
model, due to the high degree of collinearity
between the two predicted measures of illicit
drug use. The same reasoning would also
apply to the other models in which separate
drug use measures were entered.

The parameter estimates associated with
the 1988 survey year data are generally simi-
lar to those for 1984. In fact, the estimates of
the effect of illicit drug use on the wage are
large, positive, and frequently significant in
both years, across both gender groups, and
for both types of drugs. The only negative
effect observed among the estimates is associ-
ated with heavy cocaine use (as defined in
this paper) among the 1988 female sample.
This coefficient has a very low level of signifi-
cance, and its importance should be dis-

1The predicted values of these variables are ob-
tained by maximum likelihood probit methods. The
probits are estimated independently of each other.

5The differencesare related to aspects of the sample,
exogenous variables, and estimation strategy. First, in
this study, individuals living in temporary quarters have
been deleted, as have individuals with missing informa-
tion related to the measure of self-esteem. Next, age and
AFQT test score enter the model as quadratics. Finally,
as mentioned in note 3, the reduced form drug esti-
mates were obtained using the entire sample, as op-
posed to only the employed.
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Table 2. Cross-Sectional Estimates of the Effect of Illicit Drug Use

on the Natural Logarithm of the Wage.
(Standard Errors in Parentheses)

1984 1988
Drug Type/Model Men Women Men Women
Marijuana Use
1 Lifetime Use .042%* .022 .031 .044*
(0,1,2,3,4,5) (.022) (.024) (.028) (.028)
2 Lifetime Use .0002** .0002 .001 .002
(midpoints) (.0001) (.0002) (.001) (.001)
3 Heavy Use .161 .166 424K .246
0,1) (.123) (.173) (.192) (.286)
4 Past 30 Day Use .065* .052 .034 153
0,1,2,3,4,5,6) (.003) (.047) (.060) (.122)
5 Past 30 Day Use 011+ .010 .006 .012
(midpoints) (.006) (.008) (.012) (.017)
Cocaine Use
1 Lifetime Use .096* 124% .046 153%%*
(0,1,2,3,4,5) (.052) (.066) (.044) (.051)
2 Lifetime Use .001* .002%** .003 .010%*
(midpoints) (.001) (.001) (.002) (.004)
3 Heavy Use .012 .449 1.033** -.361
0,1) (.276) (.364) (.418) (.609)
4 Past 30 Day Use .313%* 515%* 315 493
(0,1,2,3,4,5,6) (.142) (.227) (.221) (.673)
5 Past 30 Day Use .098** 169%* 077* .055
(midpoints) (.046) (.079) (.048) (.144)
Observations 2852 2619 2907 2724

Notes: In all models the actual value of drug use is replaced by its predicted value. In models 1, 2, 4, and 5, the
prediction method was an OLS regression. In model 3, a probit procedure was utilized, and the dummy variable was
replaced by the predicted probability. All models include the inverse mills ratio associated with the Heckman two step

sample selection correction.

*Statistically significant at the .10 level; **at the .05 level; ***at the .01 level.

counted accordingly. The coefficient on heavy
cocaine use for men in 1988, however, has a
somewhat unbelievably large, positive effect,
which is statistically significant. In general,
the results listed in Table 2 contradict prior
expectations regarding the effect of illicit
drug use on the wage, and are consistent with
results that have been previously reported.
The results for the 1984 survey data are virtu-
ally the same as those I reported three years
ago (Kaestner 1991), in the study that pro-
vides the framework for the analysis used
here.

Respondents in the cross-sectional sample
from 1988 were, on average, four years older
than those in the 1984 sample. Therefore, if

the detrimental effects of drug use are cumu-
lative, the potential for observing a negative
relationship between illicit drug use and wages
should be greater in 1988 than in 1984. The
results reported above, however, do not sup-
port this hypothesis. For men, the magnitude
and significance of the results tend to dimin-
ish somewhat across years, but forwomen the
opposite is true. Moreover, the changes in
magnitude may be explained by slight differ-
ences between the units of measurement of
the drug use variables in the two survey years.
On the other hand, drug use may have ad-
verse effects on wages that become notice-
able only over a period longer than four
years.
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Fixed Effect Estimates

The cross-sectional results are surprising,
and most observers would probably consider
them inadequate as a description of the true
relationship between drug use and wages.
The cross-sectional estimates are question-
able primarily due to the possibility that there
are unobserved characteristics that have been
omitted from the analysis that are correlated
with both drug use and the wage. To address
this problem, I created alimited panel of data
consisting of a matched sample of respon-
dents presentin both yearsand implemented
a fixed effects estimator. The model used to
generate these estimates is specified above,
and is a relatively unrestrictive version of a
model of first differences.

Before examining the fixed effects esti-
mates, note that the cross-sectional models of
Table 2 were re-estimated using the matched
sample. If attrition in the sample is an impor-
tant source of potential bias, the cross-sec-
tional results using the matched sample
should differ from those reported in Table 2.
On the other hand, if attrition is not a prob-
lem, the estimatesfrom a cross-sectional analy-
sis should be similar. In fact, when the cross-
sectional models were re-estimated on the
matched sample, the results (not shown)
differed very little. The signs associated with
the drug use coefficients were identical, and
the magnitudes of the drug effects were very
close to those reported in Table 2. The stan-
dard errors associated with the estimates,
however, were larger, and the effects were
therefore reduced in significance.

There were two exceptions to these gener-
alizations, and both involved the effect of
past 30 day marijuana use on the female
‘wage. In 1984 and 1988 the estimates of this
effect were substantially smaller for the
matched sample than for the full sample.
Thus, to the extent that the cross-sectional
and panel data estimates differ, that differ-
ence does not stem from changes in the
sample, except possibly for the effect of past
30 day marijuana use on the wages of women.

Table 3 lists the parameter estimates asso-
ciated with the illicit drug use measures; a
complete set of results is contained in the
appendix. For simplicity, the discussion of

the results will be in terms of the effect of
illicit drug use on the level of the wage, even
though the underlying model is of wage
changes.

Drug use by men. All of the estimates of the
effect of illicit drug use on wages of men are
negative. Theyare notstatistically significant,
however, and the large size of the standard
errors associated with the parameter esti-
mates underscores the need toapproach these
estimates cautiously. The magnitudes of these
estimates are substantial, but they are diffi-
cult to interpret given the way illicit drug use
is measured. For example, a one-unit in-
crease in cocaine use over the preceding
four-year period would be expected to re-
duce an individual’s wage anywhere from 2%
(model 2) to 22% (model 3 for a new user),
and a one-unit increase in marijuana use
would be expected to reduce the wage by
between 9% (model 2) and 52% (model 3 for
a new user).

The problem lies in the interpretion of
what is meant by a one-unit increase, since
the groupings into drug use categories were
somewhat irregular. The specification of the
illicit drug use variables in model 3 helps
clarify the interpretation. For both marijuana
and cocaine, an increase in use that is also
associated with an individual’s initiation into
use has a more adverse impact on an
individual’s wage than an increase in use for
a previous user.'® In the case of cocaine,
approximately 80% of all observed increases
in use—b531 male respondents, or 21.3% of
the total male sample—were for people initi-
ating use, with over half of these cases having
a total reported use of only 1 to 9 times over
the four-year period. For marijuana, approxi-
mately 40% of the observed increases in use—
589 respondents, or 23.6% of the total male
sample—were for individuals who initiated
use during this period, and about a third of
these cases were individuals who reported
use of only 1 to 9 times during the period."”

16The coefficients on the change in use and initia-
tion into use variables should be considered in an
additive fashion when deriving the total wage effect of
initiation into use. The total effect is not, however, the
simple sum of the two estimates.

"The figures on initiation into use of marijuana that
are reported by the matched sample indicate that more
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Table 3. Fixed Effects Estimates of the Effect of Illicit Drug Use
on the Natural Logarithm of the Wage.
(Standard Errors in Parentheses)

Cocaine Use

Marijuana Use

Drug Type/Model Men Women Men Women

1 Lifetime Use 1984 -.224 .828% -.079 =277
(0,1,2,3,4) (.428) (.428) (.284) (.277)

Lifetime Use 1988 -.137 .607* -.086 -.254

(0,1,2,3,4) (.275) (.316) (.219) (.271)

2 Change in Lifetime -.024 276 -.093 -.250
Use, 1988-84 (.155) (.223) (.208) (.270)

3 Change in Lifetime -.183 538 -.032 -.129
Use, 1988-84 (.317) (.380) (.219) (.399)

New User -.225 748 -.523 -.812

(.586) (.687) (.530) (.928)

Never Used -.274 521 ** .130 -.159

(.338) (.255) (.238) (.206)

4 Past 30 Day Use, 1984 -.106 .159 -.096 .024
(0,1,2,3,4,5,6) (.467) (.343) (.105) (.1380)

Past 30 Day Use, 1988 -.094 525 -.186 .086
(0,1,2,3,4,5,6) (.405) (.700) (.152) (.252)

5 Change in Past 30 -.101 .166 -.051 -.002
Day Use, 1988-84 (.409) (.343) (.106) (.112)
Observations 1858 1623 1858 1623

Notes: In all models the actual value of drug use is replaced by its predicted value, and the prediction method was
an OLS regression. Note that the signs associated with the 1984 drug variable coefficients have been reversed, since
the regression package assumes that the model is additive. All models include the inverse mills ratio for each year.

*Statistically significant at the .10 level; **at the .05 level; ***at the .01 level.

Itisnot known whether the negative effect
associated with the initiation measure of drug
use is due primarily to the phenomenon of
initiation itself, or to initiation into heavy use
over a relatively short period of time. If the
latter reason accounts for the negative effect,
we would expect this effect to be greater in
the case of marijuana, since a larger propor-
tion of the individuals who started using
marijuana than of those who started using
cocaine became relatively heavy users. This
expectation isin factsupported, asillustrated
in Table 3.

There is, however, one anomalous result
regarding the male sample. The wages of
those men who never used cocaine is ex-
pected to be 27% lower than the wages of
similar individuals who previously used co-
caine, but did not increase their use during

initiation into marijuana use took place than is implied
in Table 1.

the four-year period between 1984 and 1988.
Since most individuals reported a low level of
lifetime use, this result implies that individu-
als who experimented with cocaine fared
better than those who did not. Initiation into
cocaine use over this period, however, does
have a negative effect on the wage, as does an
increase in use. Thus, those individuals who
tried cocaine while relatively young, but did
notincrease their use afterward, are expected
to have the highest wage, even compared to
Non-users.

Drug use by women. The findings for the
female sample are qualitatively differentfrom
those for the male sample. Cocaine use ap-
pears to have had a large positive effect on
women’s wages. A one unit increase in co-
caine use increased the wage by between 28%
(model 2) and 75% (model 3, new user).
These effects are extremely large, and in
some cases reach commonly accepted levels
of significance. The results obtain both for
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lifetime cocaine use and for past 30 day co-
caine use. The model 3 estimates for women
differ sharply from those for the male sample.
These estimates suggest that the women who
tried cocaine at a relatively young age tended
to have a lower wage than women who either
never used cocaine or initiated use between
1984 and 1988. Over 83% of all observed
increases in use—447 respondents, or 14.1%
of the total female sample—were individuals
who first tried cocaine during this period,
and over 60% of these individuals reported
lifetime use of 1-9 times by 1988. Thus, very
few of the observed increasesin use are among
relatively heavy users. Initiation into cocaine
use during this period did not adversely af-
fect women’s wages.

The effect of marijuana use was negative
for the female sample, although past 30 day
marijuana use does have a positive coeffi-
cient. As was the case for the other estimates
reported in Table 3, the standard errors asso-
ciated with these estimates are large, and
result in relatively low levels of significance.

Conclusion

This study has had two purposes: first, to
update previous cross-sectional estimates of
the effect ofillicit drug use on the wage, using
data from the 1988 wave of the NLSY; and
second, using both the 1984 and 1988 NLSY,
to provide a set of longitudinal estimates of
the effect of illicit drug use on the wage. The
longitudinal estimates are preferred, since in
theory this methodology controls for poten-
tially important unobserved individual char-
acteristics that cause the cross-sectional esti-
mates to be biased. I performed both analyses
separately by gender.

In regard to the first objective, my esti-
mates of the effect of illicit drug use on the
wage using the 1988 NLSYdata are consistent
with those I obtained in 1991 using the 1984
NLSY data. Both sets of estimates indicate
large, positive, statistically significant effects
of illicit drug use on the wage, for both
gender groups and for both marijuana and
cocaine use.

These findings raise several disturbing
questions related to drug prevention policy.
Much time and money has been and contin-

ues to be invested in deterring and prevent-
ing drug use, and this investment is based on
the proposition that illicit drug use adversely
affects users. Few economists would be will-
ing to argue that illicit drug use is somehow
beneficial for young people, and is a charac-
teristic that is rewarded in the labor market.
Thus, an explanation of the cross-sectional
results that would confirm our commonly
held beliefs would be comforting. The most
commonly invoked explanation of that kind
has been that important unobserved charac-
teristics that are positively correlated with
both wages and illicit drug use underlie the
empirical relationship found in cross-sec-
tional models.

The longitudinal estimates presented in
this paper, however, provide only partial sup-
port for that explanation. To some extent,
the large standard errors associated with the
fixed effects estimates can be interpreted to
mean that there are really no effects of illicit
drug use on the wage that are significantly
different from zero. Unfortunately, the stan-
dard that must be imposed to draw that con-
clusion may be too stringent for this type of
empirical analysis. If the sign and magnitude
of the effects of illicit drug use on the wage
are examined, the evidence is mixed. Among
the male sample, illicit drug use tended to be
negatively related to wages—a finding in ac-
cord with most people’s expectations, and
one that would support continued vigilance
against drug use. Similarly, among the fe-
male sample, lifetime marijuana use appears
to have been negatively associated with the
wage; but recent marijuana use (use within
the previous 30 days) had a positive effect,
and, more important, cocaine use (both re-
cent and lifetime) was positively related to
the wage, and had quite a large impact.

There are two possible explanations for
the results reported in this paper. The mixed
nature of the preferred estimates—those
obtained using the longitudinal data—im-
plies that there is a wide range of wage effects
among people who consume the same amount
of drugs. Thus, illicit drug use may be a highly
idiosyncratic phenomenon that has a variety
of consequences that depend on the indi-
vidual, the type of drug, or some combina-
tion of the two. The adverse physical and
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psychological consequences of drug use are
known to be quite individual-specific, and a
given level of use may therefore lead to awide
variety of labor market outcomes. Another
possibility is that some drug users choose jobs
in which their drug use has the least impact
on their productivity, but others do not. In
addition, the drug use measures incorpo-
rated in the analysis were extremely crude,
and exactly what they measure may differ
drastically from person to person. These con-
siderations may explain why the observed
wage effects of illicit drug use differ for men
and women and are influenced by the type of
drug and timing of its use.

The second possible explanation for the
results obtained in this paper is that the
current analysis, although a significant im-
provement on past work, is still inadequate.
The fixed effects methodology used in this

paper controls for characteristics that do not
change over time, but among a sample of
young adults in their twenties, there may be
few characteristics that remain constant.
These shortcomings of the analysis point to
refinements that should be made in future
studies to allow the identification of impor-
tant personality traits and patterns of drug
use that affect the wage.

I believe this study has taken an important
new step in the analysis of the effect of illicit
drug use. It is the first analysis to exploit
longitudinal data, and therefore controls for
unobserved person-specific effects that are
important determinants of the wage. It has
provided some important insight into the
effect that these unobserved factors have on
the relationship between illicit drug use and
wages, and it has provided a foundation for
future work on that subject.
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APPENDIX TABLE 1

DESCRIPTIVE STATISTICS OF VARIABLES USED IN THE ANALYSIS

Men, 1988 Women, 1988 Men, 1984 Women, 1988

Variable Mean Std. Dev. Mean  Std. Dev. Mean  Std. Dev. Mean Std. Dev.
Age 27.420  2.240 27.580 2.268 23.270 2.257 23.33  2.219
Black 0.260 0.439 0.271 0.445 0.250 0.433 0.252  0.434
Hispanic 0.164  0.370 0.154  0.361 0.158 0.365 0.157  0.364
AFQT 64.300 23.330 65.100 20.950 63.670 23.220 65.190 21.110
Experience 7.379 2.804 6.131 3.228 3.860 2.010 3.265 2.143
Education 12.680  2.394 12.780 2.266 12.170 2.058 12.370 2.036
No. Life Employers 7.430 4.174 6.269 3.945 4.889 3.000 4.099 2.782
No. Children 0-2 0.162  0.401 0.203  0.426 0.115 0.342 0.227  0.460
No. Children 3-5 0.185 0.450 0.331 0.559 0.087 0.328 0.245  0.495
No. Children 6-18 0.187  0.537 0.513  0.853 0.039 0.244 0.144  0.452
Health 0.040 0.196 0.051 0.220 0.033 0.180 0.050 0.217
Never Married 0.455 0.498 0.328  0.470 0.670 0.470 0.505  0.500
Sep-Divorce 0.105 0.306 0.163  0.370 0.053 0.225 0.101 0.301
Religious Attendance 3.111 1.679 3419  1.696 2983  1.655 3.358  1.687
Self-Esteem 32.360 4.095 31.980 4.124 32.370 4.039 32.060 4.156
Rotter Index 8.684 2.371 8.820 2.396 8.654 2.389 8.827  2.407
No. Illegal Acts 11.800 31.250 5.0561 18.260 12.750 36.400 4949 17.870
Two Parents at Age 14 0.775 0.418 0.748  0.434 0.773 0.419 0.756  0.430
Live at Home 0.213 0.409 0.139  0.346 0.455 0.498 0.324  0.468
Non-Earned Income 7645 13033 13500 16335 10057 14360 11613 13599
Missing Income 0.184  0.388 0.156  0.363 0.185 0.389 0.160 0.367
Urban 0.792  0.406 0.781 0.413 0.784 0.411 0.796  0.403
Northeast 0.184  0.388 0.178  0.382 0.185 0.389 0.176  0.381
North-Central 0.243 0.429 0.236  0.425 0.250 0.433 0.234  0.423
South 0.378 0.485 0.403  0.490 0.364 0.481 0.397 0.489
Observations 3270 3912 3644 4188

Definitions: Age: age in years. Black: indicates respondent is black. Hisp: indicates respondent is hispanic. AFQT:
combined score on armed forces qualifications test. Experience: actual years of labor market experience. Education:
highest grade completed. No. Life Employers: number of previous employers. No. Children 0-2: number of dependent
children less than 3 years of age. No. Children 3-5: number of dependent children 3-5 years of age. No. Children 6-18:
number of dependent children 6-17 years of age. Health: indicates respondent is limited in activity. Never Married:
indicates respondent was never married. Sep-Divorce: indicates respondent is separated or divorced. Religious
Attendance: frequency of religious attendance as of 1980. Self-Esteem: psychological scale measuring feelings of self-
worth. Rotter Index: psychological scale measuring a person’s locus of control. No. Illegal Acts: number of illegal acts
respondent reported in 1980. Two Parents at Age 14: respondent had two-parent household at age 14. Live at Home:
respondent resides in family home. Non-Earned Income: all non-earned income of respondent’s household. Missing
Income: indicates income variable is missing. Urban: indicates respondent lives in urban area. Northeast: indicates
respondent lives in Northeast region. North-Central: indicates respondent lives in North-Central region. South:
indicates respondent lives in the South.
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APPENDIX TABLE 2

CROSS-SECTIONAL PARAMETER ESTIMATES FROM THE WAGE MODEL

Men, 1988 Women, 1988

Variable Coefficient Std. Error Coefficient Std. Error
Constant 1.721 1.594 0.628 0.505
Age -0.033 0.117 0.085 0.032
Age Squared 0.000 0.002 -0.002 0.001
Black -0.024 0.027 0.061 0.029
Hispanic 0.023 0.028 0.090 0.031
AFQT 0.004 0.004 -0.003 0.004
AFQT Squared . -0.000 0.000 0.000 0.000
Experience 0.106 0.046 -0.005 0.035
Experience Squared -0.004 0.002 0.001 0.001
Education -0.019 0.036 -0.050 0.035
Education Squared 0.003 0.002 0.002 0.002
Exper X Education -0.000 0.002 0.003 0.002
AFQT x Education -0.000 0.000 0.001 0.000
No. Life Employers -0.016 0.003 -0.021 0.004
Health -0.067 0.050 -0.037 0.043
Never Married -0.111 0.025 -0.033 0.028
Sep-Divorce -0.103 0.037 0.004 0.032
Self-Esteem 0.006 0.003 0.007 0.002
Rotter Index -0.007 0.004 -0.006 0.004
Two Parents at Age 14 0.001 0.023 0.013 0.021
Live at Home -0.136 0.031 -0.121 0.027
Urban 0.122 0.078 0.159 0.084
Northeast 0.033 0.096 0.192 0.101
North-Central -0.117 0.089 0.038 0.092
South -0.025 0.083 0.005 0.087
Urban X Northeast 0.073 0.100 -0.090 0.105
Urban X South -0.084 0.084 -0.058 0.089
Urban X North—Central 0.064 0.089 -0.103 0.094
Lifetime Cocaine 0.046 0.044 0.153 0.051
Inverse Mills Ratio 0.273 0.161 -0.118 0.079
Adjusted R-Square 239 .293

Observations 2907 2724

Notes: Estimates from other models are available from the author upon request. The reported standard errors are
only approximate, since they do not take into account the predicted nature of illicit drug use.
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APPENDIX TABLE 3

PARAMETER ESTIMATES FROM THE FIXED EFFECT MODEL OF WAGES

Men Women

Variable Coefficient Std. Error Coefficient Std. Error
Constant 0.301 1.734 2.301 1.529
Black -0.084 0.051 0.038 0.043
Hispanic 0.042 0.066 0.144 0.062
AFQT -0.000 0.001 0.001 0.001
Self-Esteem -0.004 0.004 0.005 0.003
Rotter Index -0.007 0.006 0.008 0.006
Two Parents at Age 14 -0.095 0.038 0.017 0.029
Age -0.037 0.161 -0.231 0.128
Age Squared 0.000 0.003 0.004 0.003
Education 1984 -0.143 0.197 -0.017 0.108
Education Sq 1984 0.007 0.007 0.002 0.004
Education 1988 -0.137 0.172 -0.019 0.109
Education Sq 1988 0.008 0.006 0.003 0.004
Experience 1984 0.003 0.001 0.004 0.001
Experience Sq 1984 0.000 0.000 -0.000 0.000
Experience 1988 0.003 0.002 0.001 0.002
Experience Sq 1988 0.000 0.000 0.000 0.000
No. Life Employers 1984 0.017 0.013 -0.013 0.013
No. Life Employers 1988 0.014 0.010 -0.007 0.010
Urban 0.111 0.101 0.183 0.096
Northeast 0.130 0.124 0.495 0.132
North—Central 0.156 0.111 -0.278 0.116
South 0.100 0.118 0.246 0.100
Urban x Northeast -0.061 0.123 -0.379 0.130
Urban x North-Central —-0.158 0.106 -0.253 0.113
Urban X South -0.138 0.120 -0.238 0.099
Live at Home 1984 -0.036 0.032 -0.027 0.032
Live at Home 1988 -0.080 0.039 -0.132 0.038
Never Married 1984 -0.028 0.042 -0.062 0.051
Sep-Divorce 1984 0.115 0.067 0.039 0.048
Never Married 1988 -0.020 0.042 -0.072 0.053
Sep-Divorce 1988 -0.044 0.083 0.125 0.061
Health 1984 0.059 0.070 -0.084 0.064
Health 1988 -0.041 0.050 -0.053 0.064
Lifetime Cocaine 1984 -0.224 0.428 0.828 0.428
Lifetime Cocaine 1988 -0.187 0.275 0.607 0.316
Inverse Mills Ratio 1988 0.489 0.270 0.162 0.161
Inverse Mills Ratio 1984 -0.008 0.171 -0.095 0.105
Adjusted R-Square .078 .079

Observations 1858 1623

Notes: Estimates from other models are available upon request from the author. The standard errors reported are
based on the method proposed by White (1980).

This content downloaded from 147.251.185.127 on Mon, 05 Mar 2018 14:41:05 UTC
All use subject to http://about.jstor.org/terms



470 INDUSTRIAL AND LABOR RELATIONS REVIEW

REFERENCES

Center for Human Resource Research. 1990. NLS Hand-
book 1990. Columbus: Ohio State University.

Chamberlain, Gary. 1984. “Panel Data.” In Zvi Griliches
and Michael Intrilligator, eds., Handbook of Econometrics,
Vol. 2. Amsterdam: North Holland, pp. 1248-1313.

. 1982, “Multivariate Regression Models for Panel
Data.” Journal of Econometrics, Vol. 18, No. 1, pp. 5-46.

. 1980. “Analysis of Covariance with Qualitative
Data.” Review of Economic Studies, Vol. 47, No. 2, pp.
225-38.

Gill, Andrew M., and Robert J. Michaels. 1990. “Drug
Use and Earnings: Accounting for Self Selection of
Drug Users.” Working Paper 11-90, California State
University—Fullerton.

. 1992. “Does Drug Use Lower Wages?” Industrial
and Labor Relations Review, Vol. 45, No. 3, pp. 93-105.

Goldstein, Avram, and Harold Kalant. 1990. “Drug Policy:
Striking the Right Balance.” Science, Vol. 249 (Septem-
ber 28), pp. 1513-21.

Gust, Steven W., J. Michael Walsh, Linda B. Thomas,
and Dennis J. Crouch. 1991. Drugs in the Workplace:
Research and Evaluation Data, Volume 2. Washington,
D.C.:U.S. Department of Health and Human Services.

Hayghe, Howard V. 1991. “Survey of Employer Anti-
Drug Programs.” In Steven W. Gust, J. Michael Walsh,
Linda B. Thomas, and Dennis J. Crouch, eds., Drugs in
the Workplace: Research and Evaluation Data, Volume 2.
Washington, D.C.: U.S. Department of Health and
Human Services.

Heckman, James J. 1976. “The Common Structure of
Statistical Models of Truncation, Sample Selection
and Limited Dependent Variables.” Annals of Economic
and Social Measurement, Vol. 5, No. 4, pp. 475-92.

Kaestner, Robert. 1991. “The Effect of Illicit Drug Use
on the Wages of Young Adults.” Journal of Labor Eco-
nomics, Vol. 9, No. 4, pp. 381-412.

. 1994. “The Effect of Illicit Drug Use on the Labor
Supply of Young Adults.” Journal of Human Resources,
Vol. 29, No. 1, pp. 126-55.

Kandel, Denise B., and Mark Davies. 1990. “Labor Force
Experiences of a National Sample of Young Adult
Men.” Youth and Society, Vol. 21, No. 4, pp. 411-45.

Kandel, Denise B., and John Logan. 1984. “Patterns of

Drug Use from Adolescence to Early Adulthood.”
American Journal of Public Health, Vol. 74, No. 7, pp.
660-66.

Kozel, Nicholas J., and Edgar H. Adams. 1985. Cocaine
Use In America: Epidemiological and Clinical Perspectives.
Washington, D.C.: U.S. Department of Health and
Human Services.

Mensch, Barbara S., and Denise B. Kandel. 1988.
“Underreporting of Substance Use in a National Lon-
gitudinal Youth Cohort.” Public Opinion Quarterly, Vol.
52, No. 1, pp. 100-124.

Murphy, Kevin M., and Robert H. Topel. 1985. “Estima-
tion and Inference in Two-Step Econometric Models.”
Journal of Business and Economic Statistics, Vol. 3, No. 4,
pp. 370-79.

National Institute on Drug Abuse. 1986. Drug Abuse in
the Workplace. Washington, D.C.: GPO.

. 1988. National Household Survey on Drug Abuse.
Rockville, Md.: U.S. Department of Health and Hu-
man Services.

. 1991. National Household Survey on Drug Abuse.
Rockville, Md.: U.S. Department of Health and Hu-
man Services.

Raveis, V. H., and Denise B. Kandel. 1987. “Changes in
Drug Behavior from the Middle to Late Twenties:
Initiation, Persistence, and the Cessation of Use.”
American Journal of Public Health, Vol. 77, pp. 607-11.

Register, Charles A., and Donald R. Williams. 1992.
“Labor Market Effects of Marijuana and Cocaine Use
Among Young Men.” Industrial and Labor Relations
Review, Vol. 45, No. 3, pp. 106-23.

Sickles, Robin, and Paul Taubman. 1991. “Who Uses
Illegal Drugs.” American Economic Review, Vol. 81, No.
2, pp. 248-51.

Stein, Judith A.,Michael D. Newcomb, and P. M. Bentler.
1988. “Structure of Drug Use Behaviors and Conse-
quences Among Young Adults: Multitrait Multimethod
Assessment of Frequency, Quantity, Work Site, and
Problem Substance Use.” Journal of Applied Psychology,
Vol. 73, pp. 595-605.

Stigler, George, and Gary Becker. 1977. “De Gustibus
Non Est Disputandum.” American Economic Review, Vol.
67, No. 2, pp. 76-90.

This content downloaded from 147.251.185.127 on Mon, 05 Mar 2018 14:41:05 UTC
All use subject to http://about.jstor.org/terms



	Contents
	p. 454
	p. 455
	p. 456
	p. 457
	p. 458
	p. 459
	p. 460
	p. 461
	p. 462
	p. 463
	p. 464
	p. 465
	p. 466
	p. 467
	p. 468
	p. 469
	p. 470

	Issue Table of Contents
	Industrial and Labor Relations Review, Vol. 47, No. 3 (Apr., 1994) pp. 369-540
	Front Matter [pp. ]
	The Survival of Employee Participation Programs in Unionized Settings [pp. 371-389]
	Wage Effects of the Move Toward Free Markets in East Germany [pp. 390-400]
	The Effect of Multinational Institutions on Strike Activity in Canada [pp. 401-416]
	The Role of Pensions in the Labor Market: A Survey of the Literature [pp. 417-438]
	Why Did Male Pension Coverage Decline in the 1980s? [pp. 439-453]
	New Estimates of the Effect of Marijuana and Cocaine Use on Wages [pp. 454-470]
	Employment Probation as a Sorting Mechanism [pp. 471-486]
	Communications
	Comment on David Neumark and William Wascher, "Employment Effects of Minimum and Subminimum Wages: Panel Data on State Minimum Wage Laws" [pp. 487-497]
	Employment Effects of Minimum and Subminimum Wages: Reply to Card, Katz, and Krueger [pp. 497-512]

	Book Reviews
	Industrial Relations Theory
	Review: untitled [pp. 513-514]

	Labor-Management Relations
	Review: untitled [pp. 514-515]
	Review: untitled [pp. 515]
	Review: untitled [pp. 515-516]
	Review: untitled [pp. 516-518]

	Industrial Relations, Politics, and Government
	Review: untitled [pp. 518-519]
	Review: untitled [pp. 519-520]

	Income and Social Security and Substandard Working Conditions
	Review: untitled [pp. 520]
	Review: untitled [pp. 520-522]
	Review: untitled [pp. 522]
	Review: untitled [pp. 522-523]
	Review: untitled [pp. 523]

	Labor Economics
	Review: untitled [pp. 523-525]
	Review: untitled [pp. 525-527]
	Review: untitled [pp. 527-528]
	Review: untitled [pp. 528-529]
	Review: untitled [pp. 529-530]

	Human Resources, Personnel, and Organizational Behavior
	Review: untitled [pp. 530-531]
	Review: untitled [pp. 531]

	International and Comparative
	Review: untitled [pp. 531-532]

	Historical Studies
	Review: untitled [pp. 532]
	Review: untitled [pp. 532-533]
	Review: untitled [pp. 533-534]


	Research in Progress [pp. 535-536]
	Back Matter [pp. ]



