
Ž .Journal of Health Economics 19 2000 1089–1115
www.elsevier.nlrlocatereconbase

Illicit drug use, unemployment, and
occupational attainment

Ziggy MacDonald), Stephen Pudney
Public Sector Economics Research Centre, Department of Economics, UniÕersity of Leicester,

UniÕersity Road, Leicester LE1 7RH, UK

Received 11 November 1998; received in revised form 28 March 2000; accepted 10 May 2000

Abstract

Ž .In this paper, we use data from the British Crime Survey BCS to examine the effect of
illicit drug use on labour market outcomes. We find very little evidence to support any
relationship between drug use, hard or soft, and occupational attainment. However, we find
compelling evidence to suggest that drug use, particularly the use of opiates, cocaine and
crack cocaine, is associated with an increased risk of unemployment, regardless of age or
gender. q 2000 Elsevier Science B.V. All rights reserved.
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1. Introduction

Substance abuse is widely considered to be one of society’s ills, for its private
and social impacts on health and criminal activity. There is, however, a growing
area of research into the relationship between substance abuse and labour market
outcomes. The impact of alcohol consumption on earnings has received particular
attention in recent years, but there is also concern about the effects of illicit drug

Ž .use on labour market outcomes, an issue originally highlighted by Culyer 1973 .
The negative consequences of drug use for the physical and psychological well
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being of individuals can lead to chronic absenteeism and frequent spells out of the
labour market. This reduced labour market experience of drug users will ultimately
result in a lower aggregate level of human capital accumulation, tending to reduce

Ž .overall productivity and hence, living standards Kaestner, 1994a . Thus, assuming
that workers receive the value of their marginal product as pay, then the reduced
productivity level of drug users would manifest itself through lower wages.
Moreover, psychological or physical dependence implies that these impacts are not
simply an optimal private decision in the long term.

Although the negative relationship between illicit drug use and productivity
seems plausible, there has been recent work questioning this view. Modern
research recognises that single-equation models suffer from bias arising from the
simultaneity of drug use and wages, and from the existence of unobserved
heterogeneity. These bring into question the direction of causality in a wage
equation which has a measure of drug use as an explanatory variable. The
endogeneity issue is clear if we think of drugs as a normal consumption good, the
level of which is determined in response to market wages and non-labour income.
If, however, we also assume that drug use has a negative impact on an individual’s
wage, then this implies simultaneous causation between drug use and wages. The
heterogeneity problem arises because unobserved attributes that affect wages or
employment outcomes are quite likely to overlap with the characteristics that
influence an individual’s choice to take drugs. For example, the unobserved
characteristic could be a high rate of time preference, causing individuals to select
high-paying jobs without consideration for investment in human capital, but also,

Ž .according to Becker and Murphy 1988 , making them more likely to take drugs.
The purpose of this paper is to address these issues that have been raised in a

US context, using data from the UK. To do this, we use data from the British
Ž .Crime Survey BCS and estimate a joint model covering past and current drug

use together with unemployment and occupational attainment. The BCS sample
spans a greater age range than previously used US data, so we are also able to

Ž .consider the lifespan perspective of illicit drug use Kandel et al., 1995 . In
Section 2, we discuss the relevant literature in this area, including that which
focuses on the impact of alcohol abuse on labour market outcomes. We then
consider the BCS data set, its advantages and shortcomings, and the sample
properties. In Section 4, we develop our empirical model and present our
estimation results in Section 5.

2. Past research

A brief overview of the substance abuse–labour market outcomes literature
reveals two important dimensions to this relationship. The first concerns the
impact of alcohol abuse or drug use on labour supply or participation, while the
second area of concern is the relationship between substance abuse and wages for



( )Z. MacDonald, S. PudneyrJournal of Health Economics 19 2000 1089–1115 1091

those in work. Against this background, there is also some debate over the issue of
endogeneity and whether it really is a problem when estimating the effect of
substance abuse on labour market outcomes. Overall, as we shall see, the results
presented in the literature are far from unequivocal.

2.1. Drug use and labour supply

The relationship between substance abuse and labour supply tends not to
generate any consensus in the literature. For example, although most economists
would argue that substance abuse will impact on labour supply, perhaps through
some detrimental effect on health, there are some who argue that it is unemploy-

Ž .ment that tends to foster drug use, rather than the reverse Peck and Plant, 1987 .
Where there is agreement over the likely direction of causality, there is a mixture
of results that leaves the impact of substance use on labour supply open to
question. For example, in considering alcohol abuse and labour supply, Mullahy

Ž .and Sindelar 1991, 1996 find a statistically significant negative association
Ž . Žbetween these variables, whereas Kenkel and Ribar 1994 do not although they

find a small statistically significant negative association between heavy drinking
.and the labour supply of males . The different conclusions that are drawn from

these studies may relate to the different definitions of labour supply that are used.
Kenkel and Ribar focus on the hours of labour supplied, whereas both the Mullahy

Ž .and Sindelar papers focus on participation. However, Kaestner 1994a , using the
Žsame data set as Kenkel and Ribar the US National Longitudinal Survey of

. Ž .Youth, NLSY , finds a negative association between marijuana cannabis or
cocaine use and the hours of labour supplied by young males.

All these studies deal with the issue of endogeneity of substance abuse and
wages in standard ways, yet there appears to be a lack of consensus in the results.

Ž .Against this, Zarkin et al. 1998a suggest that substance abuse and hours worked
are not endogenously determined. Following extensive tests for exogeneity of
substance abuse variables, they estimate a single-equation model of labour supply
for a sample of 18–24-year-old men taken from the US National Household
Survey on Drug Abuse. They find no significant relationship between past month
labour supply and the use of cigarettes, alcohol or cocaine in the past month.
Although they find a significant positive association with past month cannabis use,
they conclude that there is little evidence to support a robust labour supply–drug

Ž .use relationship. Similarly, although the cross-sectional results of Kaestner 1994a
support a negative relationship between drug use and hours of labour supplied, his
longitudinal estimates do not support any systematic effect of drug use on labour
supply.

2.2. Drug use and attainment

There is a growing body of empirical evidence in the labour economics
literature that suggests that once endogeneity is accounted for, one rarely finds a
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significant negative relationship between substance abuse and wages. Kaestner
Ž .1991 , using data from the NLSY, finds that, if anything, increased frequency of

Ž .illicit drug use in this case, cocaine or marijuana is associated with higher wages.
This result, consistent across gender and age groups, was found using a Heckman

Ž .two-stage estimate of a wage equation. Likewise, Gill and Michaels 1992 and
Ž .Register and Williams 1992 , using the same data as Kaestner but slightly

different approaches to control for the self-selection of individuals into drug use
and the labour market, find very similar results. These findings echo the results
that have been found for the relationship between alcohol and wages. For example,

Ž .Berger and Leigh 1988 , using data from the US Quality of Employment Survey
and taking account of self-selection, found that drinkers receive higher wages, on
average, compared to non-drinkers. More recent work has recognised a non-linear
relationship between alcohol consumption and wages. For example, using different

Ž . Ž .sources of data, French and Zarkin 1995 , Heien 1996 , Hamilton and Hamilton
Ž . Ž .1997 and MacDonald and Shields 2000 present results that support a quadratic
relationship between drinking intensity and wages.1 In each case, alcohol con-
sumption is shown to have an increasingly positive association with wages up to a
point, after which there is a rapid drop-off in earnings for heavy drinkers
compared to moderate drinkers.

There is, however, some research that questions this general view. As a
Ž .follow-up to previous results, Kaestner 1994b presents cross-sectional and

longitudinal estimates using two waves of the NLSY. The cross-sectional results
are generally consistent with the previous studies, but the longitudinal estimates
only provide partial support for the positive relationship between drug use and
wages. The results suggest that the wage–drug use relationship varies according to
the type of drug and individual; e.g., a positive relationship between cocaine use
and wages for females, but a negative relationship between marijuana use and

Ž .wages for males. Moreover, Kandel et al. 1995 suggest that the relationship
between drug use and wages will vary with the stage of an individual’s career.
Using a follow-up cohort of the NLSY, they find a positive relationship between
drug use and wages in the early stages of an individual’s career, but a negative

Ž .relationship later on in the career in the mid-thirties . However, Burgess and
Ž .Propper 1998 , using the same data source, are not able to replicate this finding.

ŽIn their analysis, they consider the effects of early life behaviour such as drug and
.alcohol consumption and later life outcomes, including productivity. Their results

suggest that adolescent alcohol and soft drug use have little or no effect on the
earnings of men in their late twenties or thirties, although they do find that early
hard drug use has a significant negative impact.

1 Ž .Although Zarkin et al. 1998b reject their previous results in support of a positive return to wages
across a wide range of alcohol consumption levels.
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3. Data and sample

It is quite clear from the literature that the majority of research into the
relationship between illicit drug use and labour market outcomes has used the US

Ž .Longitudinal Survey of Youth NLSY . Researchers in the US are fortunate to
have several different sources of drug misuse information. In contrast, the UK
undertakes very little monitoring of drug use at a national level. Apart from

Žofficial sources of information such as the Home Office ‘Addicts Index’ — now
.closed , and the occasional local survey, the only other major source of compara-

ble drug misuse information in the UK is the BCS. The BCS is a household
victimisation survey, representative of the adult population of England and Wales.2

Face-to-face interviews are carried out by the staff of the Social and Community
Planning Research in the first few months of the survey year, and they cover
individuals’ experiences of crime and crime-related issues for the 12–14 months
preceding the interview. Information on drug misuse has been collected in the
1992, 1994, 1996 and 1998 sweeps of the BCS, although the 1992 survey is not

Ž .suitable for comparison with later surveys Ramsay and Percy, 1997 and that of
1998 is not in the public domain. In this analysis, we pool the 1994 and 1996 data,
which after losses for incomplete records and exclusion of those aged over 50,
leave us with a sample of 13,908 individuals with complete drug use information
Ž .6404 for 1994 and 7504 for 1996 .

3.1. Self-reported data

Before we present our analysis of the BCS drug use information, we should
first consider the reliability of these data. The BCS drug use information is
self-reported, which is the norm for this type of analysis. The difficulties associ-
ated with self-reported data are widely recognised, particularly when the subject

Ž .matter is sensitive. Indeed, Hoyt and Chaloupka 1994 concluded that previous
research that has used the NLSY is particularly vulnerable to the large reporting
errors that accompany the substance use measures. Typically, we expect some
form of underreporting from questions about drug use, and this is likely to vary
between socio-economic groups. For example, in an analysis of the NLSY,

Ž .Mensch and Kandel 1988 found that, compared to individuals with a relatively
heavy use of drugs, light users tend to underreport their consumption, as do
females and ethnic minorities. In support of this last point, Fendrich and Vaughn
Ž .1994 found that the impact of ethnicity on underreporting of substance abuse is a

2 Ž .For more details of the sampling procedure for the 1994 survey, see White and Malbon 1995 , and
Ž .for the 1996 survey, see Hales and Stratford 1997 .
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particularly important factor. There is also evidence to link survey conditions to
Ž .individual reporting behaviour. Hoyt and Chaloupka 1994 find that the presence

of others during the administration of the survey, the use of telephone interviews
and self-administration of the survey can all lead to misreporting. Moreover,

Ž .O’Muircheartaigh and Campanelli 1998 report that the interviewer can be the
biggest source of error in survey data.

In common with all other studies, there is very little we can do to overcome
some of the potential sources of error. However, one thing in our favour is the
method used to collect the BCS drug use information. The BCS self-completion
questionnaire is administered using a laptop computer, which is passed over to the
interviewee following some brief instructions from the interviewer. This method of
eliciting information may have some advantages over traditional techniques, not
least because it offers the same level of anonymity as sealed booklet methods
Ž .McAllister and Makkai, 1991 . Indeed, it is claimed that the change to computers
for self-reporting in the BCS resulted in the identification of some groups of users
Ž .such as heroin users from the Asian community that had previously not reported

Ž .any drug consumption Ramsay and Percy, 1997 . Overall, given the typical
survey design, any drug use data collected via surveys are likely to miss certain
high-risk groups and be subject to a variety of sources of error. We recognise this
as a problem, but take some comfort from the data collection method used in the
BCS.

3.2. Drug use information

Using a laptop computer, BCS interviewees aged 16–59 are required to answer
Žquestions about their experience of 14 commonly abused drugs including a bogus

.drug Semeron, put in the survey to test for false claiming . Survey respondents are
asked whether they have ever taken any of the listed drugs, taken any in the past

Ž12 months or in the past month. In a previous analysis MacDonald and Pudney,
.2000 , we separated drug use into a ‘hard’ and a ‘soft’ category, according to their

classification in the Misuse of Drugs Act 1971, and reflecting the common
perception of differing risk between drugs. In this analysis, and following Ramsay

Ž .and Spiller 1997 , we also consider an alternative grouping of the BCS drugs that
reflects the context in which they are likely to be consumed. Our first group is
composed of the so-called ‘recreational’ drugs. These include the ‘dance drugs’
Ž Ž . .amphetamines, amyl nitrite ‘poppers’ , ecstasy, LSD, and magic mushrooms ,
which are synonymous with ‘clubbing’, and cannabis, which is by far the most
common drug to be consumed. We have labeled our second group as ‘dependency

Ž .drugs’, which include the common opiates heroin and unprescribed methadone ,
cocaine and crack cocaine. This second group of drugs tends not to be consumed
‘recreationally’, and is usually considered as harder and more dangerous. This way
of grouping the drugs is quite different to the way they are embedded in the law.
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In particular, whereas ecstasy, LSD and magic mushrooms are regarded as class A
Ž .hard drugs in the Misuse of Drugs Act, in this alternative grouping, we move
them into the recreational group, leaving a much smaller set of drugs in the more
dangerous dependency group.

In Table 1, we summarise the frequency of reported use of these drugs by men
Žand women for two age cohorts: those aged 16–25, and those aged 26–50 we

.exclude those over 50 as this group has negligible rates of reported drug use . The
splitting of the sample reflects a common finding in the literature which suggests
that individuals tend to ‘mature out’ of drug use in their late twenties or early

Žthirties Gill and Michaels, 1991; Labouvie, 1996; Ramsay and Percy, 1996;
.MacDonald, 1999 . Thus, we would expect drug use to be more prevalent in the

youngest group. There is also a likely cohort effect, stemming from the increasing
Ž .prevalence of the youth drug ‘culture’ over time Parker and Measham, 1994 . We

restrict the presentation of results in Table 1 to just the recreational and depen-
dency drugs, although similar results are found for the hard and soft drug groups.

The figures in Table 1 reveal that the use of recreational drugs is far more
prevalent than dependency drugs for both age cohorts, but there is a clear pattern

Ž .of diminishing use both ever and recent from the younger to the older group and
from males to females. In particular, the figures suggest that almost half of the
young men in the sample have tried a recreational drug at some point in their life,
whereas the figure reduces to a third for the older group. Moreover, for both men
and women, the proportion of the older group reporting any use ever is almost the
same as the proportion of the younger group who report recent use. In terms of the
gender divide, it is quite clear that men have a much higher rate of reported drug
use than do women, but the age difference is still important. For example, about
one in five young women reports recent use of recreational drugs, whereas the rate

Table 1
Ž .Past and present illicit drug use %

Age 16–25 Age 26–50

Men Women Men Women

Recreational drugs
Ž . Ž . Ž . Ž .Ever used 47.26 1.41 35.10 1.35 31.47 0.60 20.03 0.55
Ž . Ž . Ž . Ž .Only used in past 16.52 1.05 15.87 1.03 21.98 0.53 14.65 0.48
Ž . Ž . Ž . Ž .Recently used 30.74 1.30 19.20 1.11 9.49 0.38 5.38 0.31

Dependency drugs
Ž . Ž . Ž . Ž .Ever used 6.20 0.68 3.27 0.50 4.21 0.26 2.48 0.21
Ž . Ž . Ž . Ž .Only used in past 3.49 0.52 2.23 0.42 3.10 0.22 1.94 0.19
Ž . Ž . Ž . Ž .Recently used 2.70 0.46 1.04 0.29 1.11 0.13 0.54 0.10

Observations 1259 1255 6037 5357

Standard errors in parentheses.
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is less than one in 20 for older women.3 We also observe that for younger men
and women, a much greater proportion report recent use of recreational drugs than
use only in the past. This observation is reversed for the older group, where the
rate of use in the past only is more than double the rate of recent use.

3.3. Labour market information

As we highlighted in the review of literature, there are two dimensions to the
impact of drug use on labour market outcomes. The first we consider is the impact

Ž .of drug use on the risk of unemployment. Kaestner 1994a and Zarkin et al.
Ž .1998b consider the drug use–employment relationship by focusing on labour
supply as measured by the number of hours worked. In this analysis, we focus on
employment status rather than hours worked. In Table 2, we summarise drug use
according to employment status for respondents aged from 16 to 50. BCS
respondents are classified as employed if they confirm that they were in paid

Ž .employment or self-employment in the previous week full time or part time . Our
unemployed category covers all those who were not employed, but reported that
they were currently looking for work. Thus, we exclude individuals in full-time
education, those who are sick or disabled, retired or looking after the homerfamily.

Table 2 reveals a sharp contrast in the reported drug use rates between the
employed and the unemployed. In all cases, there appears to be a much higher
prevalence of drug use among the unemployed group. This is in sharp contrast to
the data from the NLSY, where there is no significant differential between the

Žlevel of drug use of those in work and those who are unemployed Kaestner,
.1994a . In the current sample, the proportion of unemployed men reporting recent

use of dependency drugs is higher than the proportion of the employed men
reporting any use ever.

The second dimension to the impact of drug use on labour market outcomes is
the relationship between drug use and occupational attainment for those who are in
work. In the literature, the majority of research into the relationship between
substance abuse and productivity have made use of individual data on earnings.
Unfortunately, individual wages are not observed in the BCS. The survey provides

Ž .detail of total household income coded in bands , but it is unlikely that household
income is relevant for individual drug use: an individual with a well-off parent but
no personal income may still be involved in drugs. As an alternative, we focus on
occupational success. As it is difficult to define and rank occupations objectively,

Ž .we use an approach due to Nickell 1982 and recently used by Harper and Haq
Ž . Ž .1997 and MacDonald and Shields 2000 . Here we rank occupations using the
average earnings associated with an individual’s occupation. In other words, we
define occupational success in terms of relative levels of average hourly pay for

3 Although not shown here, there is a similar pattern of use for soft and hard drugs, although the
difference in proportions is greater.
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Table 2
Ž .Summary of drug use by employment status %

Men Women

In work Unemployed In work Unemployed

Recreational drugs
Ž . Ž . Ž . Ž .Ever used 33.00 0.58 43.55 1.72 22.39 0.53 30.56 2.32
Ž . Ž . Ž . Ž .Recently used 11.44 0.40 26.54 1.53 7.53 0.33 15.40 1.82

Dependency drugs
Ž . Ž . Ž . Ž .Ever used 3.88 0.24 9.77 1.03 2.49 0.20 4.80 1.08
Ž . Ž . Ž . Ž .Recently used 1.01 0.12 4.34 0.71 0.60 0.10 1.51 0.61

Observations 6467 829 6216 577

Standard errors in parentheses.

the occupation in question. It is thus to be interpreted as a measure of the labour
market status of the individual’s occupation, rather than as an indicator of his or
her actual wages, or of success within an occupation. We return to this issue in
Section 5 when interpreting the results.

We calculate the mean hourly wage associated with each occupation using
Ž .pooled data from the UK Quarterly Labour Force Survey QLFS for 1993, 1994

Ž .and 1995 12 quarterly surveys in all . The QLFS codes occupation to the
three-digit level of the Standard Occupational Classification, which gives 899
possible occupation categories. These occupational codes are also used in the
BCS, allowing us to map the mean hourly wage from each occupational category
in the QLFS to individual occupations in the BCS. Given that there are nearly 900
occupations defined in the survey, we treat the associated mean hourly wage as a
continuous variable in our analysis.

A casual look at the distribution of occupational status by drug use status
reveals an interesting feature in the current sample, which reflects findings from
other data. Average occupational status for those who have ever used drugs is
higher than the wage for those who report no drug use ever. This result holds for
men and women, for the younger and older cohorts, and for any category of drug
use. This last observation suggests two potentially opposing outcomes of drug use:
unemployment or enhanced occupational attainment. These two associations may
represent opposite causal links: drug use may raise the risk of unemployment,

Ž .whereas occupational success and high income may raise the demand for drugs.
We consider these outcomes further in the following sections, focusing on the
difference between past and current drug use.

4. The empirical model

We consider an individual’s life as consisting of two periods. The past period
finishes 12 months before the survey interview, and the current period covers the
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12 months preceding the interview.4 These two periods allow us to define past and
current drug use. The levels of drug use in these two periods are represented by a

Ž .pair of trichotomous indicators d ts1,2 , where d s0 indicates no drug use,t t

d s1 indicates use the use of ‘soft’ drugs only and d s2 indicates the use oft t
Ž .‘hard’ or hard and soft drugs. We present results below for two alternative

definitions of ‘soft’ and ‘hard’ drugs. We also define two indicators of labour
market outcomes: current unemployment u and, for those in work, occupational
attainment a. Both relate only to the current period. The variable u is a binary
indicator, and the occupational attainment variable a is treated as continuous.

Before we can define our empirical model, we first have to confront a serious
observational problem stemming from the design of the questionnaire used in the

Ž .BCS and in other US and European surveys . The respondent is asked only
whether or not hershe has ever used drugs, and, if so, whether or not within the
last year. This questionnaire structure has the unfortunate feature that if a
respondent reports drug use in the current period, we do not know whether or not
there was any use in the past period. Thus, d and d are only partially1 2

observable. Nevertheless, it is possible to estimate a suitable model by means of
an iterative maximum likelihood method.

First, consider the determination of past drug use. We define a latent variable
d) which represents an individual’s past propensity to consume drugs. This drives1

the observed indicator of actual drug use, d , through an ordered probit mecha-1

nism:

d) sx b q´ , 1Ž .1 1 1 1

d srF C Fd) -C , rs0,1,2, 2Ž .Ž .1 1 r 1 1 rq1

Ž .where F J is the indicator function, equal to 1 if the event J occurs and 0
otherwise. C sy`, C sq` and C , C are unknown threshold parameters; x0 3 1 2 1

is a row vector of personal and demographic attributes, b is the corresponding1
Ž .vector of parameters, and ´ is a N 0,1 random error.1

The second stage of the model determines current drug use, current unemploy-
ment and occupational attainment jointly, but conditional on past drug use. This is

Ž ) ) ) .achieved through a system of three latent variables d , u , and a representing2

the individual’s unobserved current propensities to consume drugs, to be unem-

4 We could elaborate this and work with three periods: up to 1 month ago; 1–12 months ago; and
more than 12 months ago. However, the 1-month period gives few additional observations between
drug use categories, and it greatly complicates the analysis. Thus, we lose little by ignoring the
1-month response.
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ployed, and to do well when employed. These are generated by the following
multivariate regression structure:

d) sx b qj d qj d q´ , 3Ž .2 2 2 1 21 2 22 2

u) sx b qj d qj d q´ , 4Ž .3 3 1 31 2 32 3

asx b qj d qj d q´ , 5Ž .4 4 1 41 2 42 4

where x . . . x are row vectors of personal and demographic attributes, b . . . b2 4 2 4

are the corresponding vectors of parameters, and ´ . . . ´ are errors with a2 4

trivariate normal distribution with zero means, unit variances and unrestricted
� 4correlations, conditional on xs x , x , x and d . The variables j and j are1 2 3 1 1 2

Ž .binary indicators defined as j sF d sr . Thus, e.g., the total impact of ‘hard’r 1

drug use on the tendency for unemployment is represented by d .32

The observable counterparts of these latent variables are the indicators of
current drug use d , unemployment u and occupational achievement a. The latent2

Ž Ž . Ž ..variables Eqs. 3 and 4 are assumed to generate the observed states by means
of the following relationships:

d srF C Fd) -C , rs0,1,2, 6Ž .Ž .2 2 r 2 2 rq1

usF u) )0 , 7Ž . Ž .

where the C are threshold parameters subject to normalising restrictions as2 r

before.
Unfortunately, we cannot observe the nine joint outcomes for d and d1 2

directly, owing to the questionnaire design. Instead, there are six possible observa-
tional outcomes in terms of drug use. These are summarised in Table 3.

Table 3
Possible observable outcomes from the BCS questionnaire

Observational regime Probability
) )Ž . Ž . Ž .1 No use of drugs ever Pr d -C Pr d -C , u, aN d s01 11 2 21 1

) )Ž . Ž . Ž .2 No current use, only Pr C - d -C Pr d -C , u, aN d s111 1 12 2 21 1

soft drugs in the past
) )Ž . Ž . Ž .3 No current use, hard Pr C - d Pr d -C , u, aN d s212 1 2 21 1

drugs in the past
) )Ž . Ž . Ž .4 Current use of soft drugs, Pr d -C Pr C - d -C , u, aN d s01 11 21 2 21 1

) )Ž . Ž .no hard drugs ever qPr C - d -C Pr C - d -C , u, aN d s111 1 12 21 2 22 1
) )Ž . Ž . Ž .5 Current use of soft drugs, Pr d )C Pr C - d -C , u, aN d s21 12 21 2 21 1

past use of hard drugs
)Ž . Ž . Ž .6 Current use of hard drugs Pr d -C Pr d )C , u, aN d s01 11 2 22 1

) )Ž . Ž .qPr C - d -C Pr d )C , u, aN d s111 1 12 2 22 1
) )Ž . Ž .qPr d )C Pr d )C , u, aN d s21 12 2 22 1
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Ž Ž . Ž ..Given the linearrnormal structure Eqs. 1 – 7 , the outcome probabilities are
Ž . Žreadily but very tediously constructed see MacDonald and Pudney, 2000 for

. Ž . 5more details . They require evaluation of at most bivariate normal probabilities.
These probabilities are then used to construct the following log-likelihood func-
tion, which we maximised numerically using GAUSS MAXLIK software:

n

< <ln Ls lnPr d x q lnPr d ,u ,a x , x , x ,d . 8� 4 Ž .Ž . Ž .Ý 1 i 1 i 2 i i i 2 i 3 i 4 i 1 i
is1

5. Results

In our analysis, we provide separate estimates for our two age groups and for
men and women. For a description of all the variables used in this analysis and
their mean values, see Table 4. In each case, we present estimates for two models.

Ž .The first model 1 reflects the drug use categories previously defined in Section 3
Ž . Ž .recreational and dependency drugs . In the second model 2 , we focus on our
previous classification of drugs that is embedded in UK Law. Thus, we have a

Ž .‘soft’ drug category class B or C consisting of amphetamines, cannabis and
unprescribed tranquilisers; and a ‘hard’ drug category that includes cocaine, crack,
heroin, unprescribed methadone, LSD, magic mushrooms and ecstasy. We begin
by briefly discussing the results for the ordered probit estimates of past and current
drug use.

5.1. Past and current drug use

Ž .Following Sickles and Taubman 1991 , the past drug use component of models
Ž . Ž .1 – 2 is specified relatively simply to include only basic demographic variables,
plus religious practice and some simple age–race interactions.6 This choice of
covariates reflects the need to include only exogenous factors that are unlikely to
be affected by past drug use. The inclusion of religious practice does not strictly
fall into this category, but it is likely that in most cases, religious orientation is
formed at an age before experimentation with drugs typically begins. The current
drug use component is also specified as a simple ordered probit, but with an
expanded set of covariates describing the current demographic nature of the
individual and hisrher household, current drinking habits, and also the lag effect

5 Ž .Further details in the form of a GAUSS procedure are available upon request from the authors.
6 Additional interaction terms were also considered but these were found to be insignificant and have

little or no impact on the results obtained.
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Table 4
Variable means and descriptions

Covariate Description Age 16–25 Age 26–50

Men Women Men Women

Ager10 age at time of surveyr10 2.14 2.15 3.71 3.71
Ethnicity basesWhite and ‘other’ 0.80 0.83 0.85 0.87

Ž .including Chinese
Ž .Asian Asian Indian, Pakistani, Bangladeshi 0.13 0.10 0.08 0.05
Ž .Black Black African, Caribbean, other 0.07 0.07 0.07 0.09

Education basesno formal qualifications 0.14 0.09 0.18 0.19
ed1 degree or higher 0.10 0.11 0.20 0.16
ed2 teachingrnursing, HND, BTEC 0.13 0.11 0.17 0.13
ed3 A levels, ONC, C&G advance 0.16 0.17 0.12 0.10
ed4 high-grade GCErGCSE, CSE grade 1 0.31 0.40 0.20 0.28
ed5 low-grade GCErGCSErCSE, clerical 0.12 0.11 0.08 0.09
ed6 other qualification 0.04 0.03 0.05 0.04
Family basesother household type 0.19 0.17 0.16 0.13
structure
fam1 single-adult household 0.12 0.11 0.18 0.14
fam2 two-adult household 0.23 0.29 0.24 0.25
fam3 three- or more adult household 0.35 0.29 0.09 0.10
fam4 lone-parent household 0.06 0.09 0.09 0.17
fam5 two-adults plus one or two children 0.11 0.09 0.32 0.29
Married married or cohabiting 0.22 0.32 0.73 0.67
City lives in inner city area 0.27 0.27 0.23 0.23
Rented lives in rented accommodation 0.17 0.18 0.10 0.09
Church belongs to churchrsynagoguer 0.06 0.09 0.09 0.12

mosque, etc.
freqdrnk regular drinker 0.26 0.19 0.32 0.22
Year 1996 year dummy 0.51 0.52 0.54 0.55
Rec. ever ever used recreational drugs 0.47 0.35 0.31 0.20
Rec. recent recent use of recreational drugs 0.31 0.19 0.09 0.05
Dep. ever ever used dependency drugs 0.06 0.03 0.04 0.02
Dep. recent recent use of dependency drugs 0.03 0.01 0.01 0.01
Soft ever ever used soft drugs 0.44 0.33 0.31 0.22
Soft recent recent use of soft drugs 0.30 0.19 0.09 0.06
Hard ever ever used hard drugs 0.23 0.14 0.11 0.06
Hard recent recent use of hard drugs 0.10 0.05 0.02 0.01
Unemployed currently unemployed 0.19 0.11 0.10 0.05
Mn. hr. wage mean hourly occupational wage 6.04 5.60 7.34 6.36

of past drug use. The results for the past and current drug use components are
summarised in Tables 5 and 6. In all cases, there is little difference between the

Ž . Ž .estimates for models 1 and 2 .
The results in Table 5 reveal an important aspect to the impact of age on drug

use. Note that the age effect here represents a combination of factors: the effect of
aging on demand; a cohort effect; and the fact that the implicitly defined ‘past’
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Table 5
The probability of past drug use: ordered probit estimates

Variable Age 16–25 Age 26–50

Men Women Men Women

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .1 2 1 2 1 2 1 2
a b a a a a aAger10 0.716 0.346 0.545 0.216 y0.270 y0.297 y0.213 y0.190

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.200 0.167 0.192 0.178 0.029 0.027 0.033 0.031
c c cBlack 2.570 2.514 1.322 0.938 y0.524 y0.722 y0.039 y0.043

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .1.521 1.419 1.525 1.520 0.413 0.393 0.442 0.439
c cAsian 0.896 0.149 y4.080 y3.364 y0.296 y0.605 0.338 y0.330

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.934 1.024 2.554 1.943 0.486 0.465 0.804 0.584
c cBlack=age y1.150 y1.186 y0.654 y0.504 0.119 0.156 y0.019 y0.031

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.679 0.639 0.705 0.716 0.119 0.113 0.127 0.126
Asian=age y0.523 y0.330 1.633 1.302 y0.118 y0.043 y0.242 y0.036

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.429 0.477 1.112 0.862 0.137 0.129 0.237 0.167
a a a aChurch y0.117 y0.223 y0.080 y0.168 y0.186 y0.202 y0.237 y0.270

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.188 0.193 0.176 0.157 0.072 0.070 0.075 0.073
c bYear 1996 0.141 0.031 0.077 0.012 0.047 0.043 y0.073 y0.096

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.094 0.083 0.098 0.091 0.039 0.037 0.045 0.043
a 2.231 1.125 1.987 1.118 y0.380 y0.566 0.115 0.065ˆ11

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.451 0.369 0.423 0.391 0.111 0.103 0.127 0.119
a 3.307 1.526 3.156 1.627 0.818 0.115 1.183 0.810ˆ12

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.453 0.369 0.441 0.390 0.115 0.103 0.132 0.117
N 1259 1259 1255 1255 6037 6037 5357 5357

Standard errors in parenthesis.
a p-0.01, two-tailed.
bp-0.05, two-tailed.
c p-0.10, two-tailed.
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period lengthens as we consider older cohorts. We find a significant negative
association between age and past drug use for the older cohort, but for the younger
cohort, the association is positive, although more noticeable for the first model.
The positive association of drug use with age for the younger group presumably
reflects the effect of the passage of time — older people have simply had more
time in which to take drugs. The negative coefficient on age for the older cohort,
however, probably reflects a cohort effect: that when those in the older cohort
were of a typical drug-taking age, drug use was far less widespread.

Concentrating on our other variables, the impact of religious attendance appears
particularly important for the older cohort, with a significant reduction in the
probability of past drug use for those who report regular attendance at
ChurchrMosquerSynagogue, etc. However, this association is not statistically
significant for the younger cohort, although the sign on the coefficient is negative
for all estimates. Where we observe ethnic differences, the interaction between
ethnicity and age is quite complex. For example, for the younger male cohort,
although being of a Black ethnic origin appears to be positively associated with
past drug use, the interaction term with age suggests that this result is only true for
the youngest of this cohort. We observe the same effect for Asians, but the
estimated coefficients are not statistically significant. Finally, the results for the
younger cohort also suggest that young Asian women are less likely to have
consumed drugs in the past.

The results in Table 6 relate to drug use in the 12 months prior to the BCS
interview. As with past drug use, age is an important factor; however, in all cases,
there is a significant negative association between age and current drug use. We
also find that in all cases, Asians are less likely than Whites to have consumed any
drugs in the past year. Although this is mostly the case for individuals of Black
origin, we do find that older Black men are more likely than Whites to have

Ž .consumed drugs however defined in the past year. Other factors with statistically
Ž .significant estimated coefficients include the impact of marriage yve , location

Ž . Ž .in the inner city qve , living in rented accommodation qve and alcohol
Ž .consumption qve . There is also evidence of marginal effects of religious

Ž . Žattendance yve for young men , living in all-adult households qve for young
. Ž . 7men, but negative for women , and being a lone parent qve for young women .

7 We note that there is some concern raised in the literature over the possible endogeneity of
Žeducation, family formation and marriage in substance abuse equations Burgess and Propper, 1998;

. Ž .Kenkel and Ribar, 1994 . However, it is only our model for current rather than past drug use that is
conditional on family and education variables, and it seems reasonable to regard these variables as
predetermined with respect to the current period. As a check on this, we dropped these variables and
re-estimated all the models. The resulting full-effect estimates, which are available from the authors,
show the impact of dropping these potentially endogenous variables to be negligible. None of the
estimated coefficients on the lagged drug effects on unemployment and occupational attainment
changes sign, and there are only a few marginal changes of significance.
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Table 6
The probability of current drug use: ordered probit estimates

Age 16–25 Age 26–50

Men Women Men Women

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .1 2 1 2 1 2 1 2

a a b b a a a aAger10 y0.749 y0.840 y0.448 y0.532 y0.444 y0.463 y0.458 y0.454
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.175 0.190 0.224 0.226 0.039 0.043 0.050 0.053

b c c a aBlack y0.166 y0.037 y0.480 y0.476 0.157 0.314 y0.324 y0.157
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.164 0.170 0.217 0.270 0.087 0.089 0.121 0.111

a a a a aAsian y0.416 y0.235 y0.650 y0.633 y0.469 y0.499 y0.171 y0.126
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.148 0.152 0.209 0.241 0.127 0.158 0.187 0.196

b aed1 0.002 0.127 0.190 0.226 y0.044 y0.075 0.267 0.214
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.169 0.175 0.223 0.234 0.080 0.084 0.114 0.111

c ced2 y0.164 y0.089 y0.025 y0.062 y0.057 y0.162 0.109 0.195
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.157 0.165 0.216 0.231 0.084 0.089 0.124 0.116

ed3 0.096 0.239 0.228 0.152 y0.067 y0.036 y0.080 y0.100
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.144 0.147 0.193 0.208 0.092 0.093 0.135 0.134

ed4 0.086 0.162 0.060 0.036 y0.055 y0.140 y0.025 y0.093
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.122 0.130 0.170 0.182 0.080 0.086 0.109 0.108

ed5 0.006 0.095 0.078 0.145 y0.070 y0.037 y0.097 y0.139
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.151 0.171 0.205 0.215 0.106 0.107 0.143 0.145

c ced6 y0.332 y0.125 y0.655 y0.756 y0.225 y0.236 0.047 y0.011
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.236 0.279 0.386 0.414 0.163 0.170 0.222 0.230

b c afam1 0.372 0.323 y0.253 y0.582 0.119 0.087 0.005 y0.112
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.178 0.176 0.175 0.190 0.105 0.108 0.107 0.106

a b cfam2 0.449 0.346 0.236 0.202 0.165 0.033 0.143 0.092
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.140 0.147 0.167 0.175 0.085 0.093 0.125 0.117

fam3 0.073 0.019 0.142 0.170 y0.054 y0.075 y0.013 y0.098
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.120 0.128 0.137 0.141 0.122 0.131 0.157 0.160
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fam4 y0.101 y0.116 0.330c 0.491b 0.055 0.013 0.035 y0.087
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.226 0.229 0.187 0.203 0.099 0.104 0.112 0.112

b cfam5 0.397 0.069 0.371 0.238 0.021 y0.052 y0.002 y0.066
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.171 0.182 0.222 0.244 0.084 0.092 0.130 0.122

b c a a a a a aMarried y0.267 y0.258 y0.779 y0.770 y0.415 y0.408 y0.448 y0.484
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.131 0.138 0.152 0.160 0.080 0.089 0.097 0.093

a b a a bCity 0.268 0.200 0.002 y0.041 0.177 0.164 0.118 0.151
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.088 0.093 0.105 0.114 0.055 0.058 0.073 0.075

c a a a a a aRented 0.185 0.139 0.429 0.411 0.200 0.218 0.394 0.406
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.107 0.117 0.117 0.123 0.070 0.073 0.082 0.080

b c cChurch y0.578 y0.476 y0.084 y0.193 y0.148 y0.177 y0.292 y0.218
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.261 0.265 0.176 0.203 0.107 0.129 0.151 0.145

a a a a a a a afreqdrnk 0.406 0.310 0.482 0.384 0.265 0.245 0.355 0.327
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.101 0.108 0.126 0.133 0.057 0.061 0.081 0.081

b b b b a a aYear 1996 0.206 0.258 0.257 0.262 0.211 0.195 0.209 0.101
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.096 0.105 0.112 0.120 0.064 0.069 0.080 0.078

Lagged drug effects
a a a a a a a ad̂ 1.416 1.540 1.240 1.371 1.147 1.321 1.219 1.18122

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.220 0.134 0.289 0.166 0.115 0.068 0.156 0.100
a y0.614 y0.486 0.234 0.181 y0.187 y0.107 0.138 0.065ˆ21

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.351 0.387 0.457 0.444 0.188 0.211 0.225 0.234
a 1.045 0.571 1.913 1.158 0.995 1.037 1.268 1.138ˆ22

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.351 0.387 0.508 0.453 0.199 0.213 0.251 0.238
N 1259 1259 1255 1255 6037 6037 5357 5357

Standard errors in parenthesis.
a p-0.01, two-tailed.
bp-0.05, two-tailed.
c p-0.10, two-tailed.
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ˆŽ .Finally, we find that the estimated lag effect d of past hard drug use in the22

current drug use model turns out to be statistically significant for all estimates. In
other words, as we would expect, an individual who has consumed hard or
dependency drugs in the past is much more likely than a non-user to be currently

Žconsuming these drugs in all cases, the estimated coefficient is large and
.significantly positive . Note that we have excluded the lagged effect of past soft

drug use on current drug use by setting the coefficient d to zero. When d is21 21
ˆestimated, the result is poorly determined with d negative in some cases, with21

large standard errors and statistically insignificant. Imposing the restriction d s021

has no appreciable impact on the other estimated parameters.

5.2. Labour market status and occupational attainment

The variables in the binary probit for unemployment and the regression for log
Ž .wages mean hourly occupation wage are similar to those specified for the current

drug use probit, except that we exclude religious attendance and housing tenure
Ž .rented . The results for unemployment and occupational attainment are sum-
marised in Tables 7 and 8, respectively. It is here that the different experiences of
men. and women become particularly apparent.

The impact of socio-economic factors on unemployment and occupational
attainment is more or less as expected. Not surprisingly, the educational variables
are highly significant in both sets of estimates, particularly for the older cohorts.
Looking at the impact of age, the results suggest that older respondents are less
likely to be currently unemployed and tend to have a higher wage. In all cases,
those of Black origin tend to have a higher probability of being currently
unemployed, and Black men tend to have lower wages when compared to Whites.
The results for Asians vary according to gender. Young Asian women and older
Asian men tend to have a higher probability of unemployment when compared to
whites, although the estimated coefficients for young Asian men and older Asian
women are not significant. However, when we consider wages, these results are
reversed, and it is young Asian women who tend to have higher wages than

Ž . ŽWhites, whereas Asian men young or old tend to have lower wages the
.estimated coefficient for older women is not statistically significant . Residence in

the inner city is positively associated with current unemployment, but for the older
cohort, there is a statistically significant positive association with wages. We also
observe that older individuals who report frequent alcohol consumption tend to

Žhave higher wages this is consistent with the literature although we do not
distinguish between frequent drinking and problem drinking, and nor do we allow

.for alcohol consumption to be endogenously determined . Marriage appears to be
negatively associated with current unemployment, but is not found to be important
in the determination of wages, although the coefficient on marriage is significant
and positive for older men.
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Focusing on the relationship between drug use and labour market outcomes, the
lagged effects of past drug use vary between age, gender and the groups of drugs
considered. Looking first at participation, we see that the past use of recreational

ˆŽ .or soft drugs d tends not to be significantly associated with current unemploy-31

ment, except for young women where the association is positive, but of marginal
ˆŽ .significance. However, past use of hard or dependency drugs d has a signifi-32

cant positive impact on the probability of current unemployment, except for older
Ž .women and young men for model 1 , where the estimated coefficients are not

significantly different from zero. Overall, there is strong evidence of long-term
damage to employment prospects from the use of hard or dependency drugs. In
addition to the lagged effects, Table 7 also shows significant correlations between

Ž .current drug use and unemployment r , although it is difficult to unravel thisˆd u

association.
When we consider the impact of drug use on occupational attainment for those

in work, we find very little evidence of any relationship. Where there is some
evidence, the results vary between genders. For example, whereas there is a

ˆŽ .negative relationship between the past use of soft or recreational drugs d and41

the wages of older men, we observe a positive relationship between these variables
for older women. However, we find no significant association between past soft or
recreational drug use and wages for the younger cohort, and no association

ˆŽ .between past hard or dependency drug use d and wages for any group42

considered. The one exception is curious as we find a positive association between
Žthe past use of hard drugs and the wages of young women although the estimated

.coefficient is small and of marginal significance . This result is in line with some
Ž .of the literature e.g., Kaestner, 1994b , and is also supported by the correlation

between current drug use and wages. In all cases, except for young women, the
Ž .estimated correlation coefficient r is not significant, although it is positive forˆdw

all but older men, and positive and statistically significant for young women.
Overall, the results are quite revealing. Where the impact of drug use on labour

market outcomes is most apparent is with respect to unemployment. In all cases,
the estimated coefficient on past hard or dependency drug use is positive, and in
most cases, significantly positive. Although the impact of past recreational or soft
drug use is less apparent, in most cases, the coefficient is positive, and for young
women, it is statistically significant. However, we find no evidence of a negative
association between past hard drug use and occupational attainment. In contrast
with some recent studies, we also find little evidence to suggest a significant
positive relationship with hard or dependency drug use and attainment, except for
young women. We do find a slight positive association with past soft drug use and
occupational attainment for older women, but a negative association for older men.
It has been suggested that this lack of association might be due to our use of an
imputed rather than actual wage variable. Note that, if the individual deviation
from the occupational mean wage is purely a function of exogenous characteristics
plus an uncorrelated random measurement error, then there will be no bias in the
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Table 7
The probability of current unemployment: probit estimates

Age 16–25 Age 26–50

Men Women Men Women

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .1 2 1 2 1 2 1 2

b c a b b cAger10 y0.149 y0.114 y0.561 y0.518 y0.106 y0.086 y0.113 y0.095
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.205 0.207 0.270 0.274 0.037 0.037 0.048 0.048

a a c b a a a aBlack 0.473 0.498 0.363 0.356 0.219 0.242 0.396 0.383
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.169 0.171 0.187 0.190 0.082 0.083 0.094 0.093

a a a aAsian 0.034 0.077 0.792 0.813 0.233 0.267 0.021 0.036
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.135 0.138 0.158 0.160 0.084 0.085 0.176 0.175

a a a a a a a aed1 y0.873 y0.851 y0.786 y0.706 y0.798 y0.798 y0.553 y0.559
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.189 0.192 0.269 0.273 0.080 0.080 0.121 0.120

a a b b a a a aed2 y1.092 y1.090 y0.572 y0.596 y0.682 y0.686 y0.508 y0.510
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.177 0.177 0.241 0.241 0.081 0.081 0.123 0.122

a a a a a a a aed3 y0.742 y0.748 y0.725 y0.733 y0.789 y0.797 y0.222 y0.220
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.154 0.156 0.216 0.217 0.100 0.099 0.119 0.118

a a a a a a a aed4 y0.924 y0.921 y0.679 y0.691 y0.379 y0.368 y0.265 y0.248
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.132 0.134 0.184 0.183 0.071 0.071 0.088 0.088

a a a a a aed5 y0.607 y0.583 y0.184 y0.207 y0.283 y0.290 y0.416 y0.413
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.156 0.157 0.207 0.207 0.095 0.094 0.132 0.131

ed6 y0.346 y0.283 y0.560 y0.565 y0.145 y0.143 y0.054 y0.045
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.244 0.242 0.393 0.391 0.106 0.105 0.147 0.147

c cfam1 y0.043 y0.098 0.195 0.197 y0.202 y0.203 y0.057 y0.061
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.207 0.206 0.193 0.193 0.105 0.105 0.108 0.108

a afam2 y0.012 y0.064 0.118 0.104 y0.220 y0.232 0.043 0.066
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.150 0.150 0.194 0.196 0.081 0.081 0.111 0.112
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fam3 y0.016 y0.018 y0.171 y0.200 y0.373a y0.380a y0.038 y0.058
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.130 0.132 0.169 0.171 0.105 0.105 0.141 0.140

c cfam4 0.299 0.325 0.367 0.339 y0.122 y0.119 y0.154 y0.134
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.247 0.248 0.198 0.194 0.102 0.102 0.110 0.110

a afam5 0.527 0.444 0.037 0.010 y0.070 y0.059 0.025 0.025
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.178 0.178 0.251 0.252 0.073 0.073 0.111 0.111

b b a a a aMarried y0.238 y0.207 y0.353 y0.352 y0.697 y0.690 y0.665 y0.646
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.150 0.150 0.167 0.168 0.078 0.078 0.093 0.092

a a b b a a a aCity 0.305 0.296 0.280 0.293 0.399 0.408 0.291 0.291
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.096 0.097 0.117 0.117 0.053 0.053 0.071 0.071

c bfreqdrnk 0.104 0.069 y0.222 y0.272 y0.115 y0.125 y0.019 y0.031
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.118 0.119 0.175 0.177 0.059 0.058 0.083 0.081

a a a a a aYear 1996 y0.093 y0.103 y0.441 y0.438 y0.150 y0.151 y0.291 y0.278
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.109 0.110 0.126 0.125 0.058 0.058 0.071 0.071

Lagged drug effects
c cd̂ 0.116 0.178 0.317 0.327 y0.039 0.010 y0.002 0.11931

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.131 0.152 0.165 0.181 0.067 0.073 0.096 0.094
a b a a ad̂ 0.307 0.450 0.697 0.476 0.392 0.342 0.167 0.07832

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.212 0.120 0.322 0.181 0.124 0.076 0.216 0.152
Constant y0.083 y0.221 0.429 0.335 0.069 y0.048 y0.579 y0.685

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.431 0.441 0.536 0.544 0.173 0.173 0.215 0.217
a c c a a c br 0.167 0.115 0.145 0.119 0.237 0.200 0.121 0.157ˆd u

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.058 0.064 0.081 0.091 0.039 0.043 0.069 0.067
N 1259 1259 1255 1255 6037 6037 5357 5357

Standard errors in parenthesis.
a p-0.01, two-tailed.
bp-0.05, two-tailed.
c p-0.10, two-tailed.
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Table 8
Determinants of occupational attainment: regression estimates

Age 16–25 Age 26–50

Men Women Men Women

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .1 2 1 2 1 2 1 2

a a a a a a a aAger10 0.238 0.233 0.242 0.236 0.040 0.041 0.026 0.025
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.038 0.038 0.035 0.035 0.005 0.005 0.006 0.006

b b a aBlack y0.071 y0.073 y0.025 y0.023 y0.065 y0.063 y0.011 y0.010
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.034 0.033 0.030 0.029 0.014 0.014 0.014 0.014

a a a a a aAsian y0.096 y0.098 0.101 0.108 y0.061 y0.062 0.027 0.027
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.026 0.026 0.032 0.031 0.014 0.014 0.018 0.017

a a a a a a a aed1 0.363 0.362 0.407 0.399 0.485 0.486 0.577 0.577
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.040 0.039 0.043 0.042 0.014 0.014 0.014 0.014

a a a a a a a aed2 0.150 0.150 0.225 0.218 0.269 0.269 0.436 0.435
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.038 0.038 0.042 0.042 0.014 0.014 0.015 0.015

a a a a a a a aed3 0.132 0.131 0.150 0.146 0.235 0.235 0.284 0.283
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.035 0.035 0.040 0.039 0.014 0.014 0.015 0.015

a a a aed4 0.040 0.039 0.097 0.092 0.147 0.147 0.193 0.192
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.033 0.033 0.038 0.038 0.013 0.013 0.012 0.012

a a a aed5 0.037 0.037 0.087 0.085 0.069 0.069 0.103 0.103
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.040 0.040 0.043 0.043 0.018 0.018 0.017 0.017

b b a aed6 0.012 0.010 0.084 0.082 0.045 0.044 0.123 0.123
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.052 0.052 0.061 0.061 0.021 0.021 0.019 0.019

a a a a a afam1 0.030 0.029 0.146 0.142 0.066 0.067 0.105 0.105
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.039 0.038 0.030 0.030 0.018 0.018 0.014 0.014

b b c b a afam2 0.038 0.038 0.070 0.073 0.022 0.023 0.078 0.078
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.030 0.030 0.029 0.029 0.012 0.012 0.013 0.013
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fam3 0.013 0.015 0.051b 0.051b 0.002 0.003 0.023 0.024
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.026 0.026 0.024 0.024 0.015 0.015 0.015 0.015

fam4 0.044 0.049 y0.014 y0.008 y0.004 y0.004 y0.002 y0.002
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.048 0.048 0.033 0.033 0.017 0.017 0.015 0.015

b b b bfam5 0.003 0.002 y0.045 y0.046 0.027 0.028 0.032 0.031
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.040 0.040 0.035 0.035 0.011 0.011 0.012 0.012

a aMarried 0.010 0.013 y0.008 y0.007 0.052 0.053 y0.001 y0.001
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.028 0.028 0.024 0.024 0.014 0.014 0.012 0.012

a a b bCity y0.017 y0.019 y0.011 y0.013 y0.055 y0.055 y0.020 y0.021
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.020 0.021 0.018 0.018 0.009 0.009 0.009 0.009

a a a afreqdrnk 0.034 0.034 y0.011 y0.015 0.024 0.024 0.040 0.040
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.021 0.021 0.020 0.020 0.008 0.008 0.009 0.009

c bYear 1996 y0.001 0.001 y0.033 y0.035 y0.012 y0.011 y0.011 y0.011
Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.019 0.019 0.017 0.017 0.008 0.008 0.008 0.008

Lagged drug effects
b c a ad̂ y0.006 y0.002 0.008 0.019 y0.020 y0.018 0.032 0.03641

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.024 0.027 0.021 0.024 0.009 0.010 0.011 0.011
cd̂ y0.068 y0.013 y0.017 0.051 y0.011 y0.019 0.026 0.02242

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.051 0.025 0.060 0.026 0.020 0.013 0.022 0.015
Constant 1.136 1.144 0.981 0.993 1.536 1.532 1.401 1.406

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.081 0.081 0.078 0.078 0.028 0.028 0.029 0.029
cr 0.015 0.000 0.095 0.076 y0.005 y0.019 0.042 0.032ˆdw

Ž . Ž . Ž . Ž . Ž . Ž . Ž . Ž .0.048 0.055 0.049 0.055 0.026 0.030 0.033 0.033
Mean LL y1.6179 y1.8131 y1.2125 y1.3608 y1.2577 y1.3486 y0.9102 y1.0057
N 1259 1259 1255 1255 6037 6037 5357 5357

Standard errors in parenthesis.
a p-0.01, two-tailed.
bp-0.05, two-tailed.
c p-0.10, two-tailed.
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estimated impact of lagged drug use. The bias will only be serious if drug use has
its main effects on wages within occupations rather than on transitions between
occupations. We find this unlikely for two reasons. Firstly, our occupational
classification is very fine, so most individual careers will normally involve several

Ž .changes of occupation. Secondly, the relatively small and mainly positive
Ž .impacts estimated from US actual wage data see Kaestner, 1994b are broadly in

line with our findings.

6. Concluding remarks

In this paper, we have used data from the BCS to explore the relationship
between illicit drug use and two labour market outcomes: unemployment and
occupational attainment.

One of our objectives was to explore a previously hypothesised lifespan
perspective to the relationship between drug use and labour market outcomes
Ž .Kandel et al., 1995 . This suggests that the positive returns to drug use found in
previous studies will only be apparent for individuals in the early stages of their
career. We find little evidence to support this hypothesis, indeed, like Burgess and

Ž .Propper 1998 , if anything our results contradict it. We find that this result is also
gender-specific, and only relevant to the past use of recreational or soft drugs. In
particular, we only find a positive association between past soft drug use and the
wages of older women. There is practically no evidence to suggest any positive

Žreturns to drug use for the younger cohort, particularly for men in all cases, the
.estimated coefficients are negative for men .

What we do find is a highly significant relationship between hard drug use and
unemployment, where it represents long-term harm to employment prospects. We
suggest that taking the relationship between drug use and unemployment into
account may help explain why recent work has failed to find any significant

Ž .negative relationship between drug use particularly hard drugs and earnings. We
Ž .have shown that drug use particularly hard or dependency drugs greatly increases

the risk of unemployment, and any association with earnings for those in work
therefore misses much of the impact. The strong evidence of the adverse affects of
drug use on employment prospects overwhelms the mild estimated positive
association between past soft drug use and occupational attainment for women.

The method we have used to find a proxy for occupational attainment makes it
difficult to place the productivity aspects of our results in a policy context,
although our results suggest that the association between drug use and productivity
is likely to be very complex and vary according to the age and gender of the
individual. There is a growing trend in the use of drug and alcohol testing as part
of recruitment practices and within the workplace itself, but it may be the case that
this simply acts as a device to increase exclusion from the labour market. Thus,
workplace drug testing may not be advantageous from society’s point of view,
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even if it is from the point of view of the individual employer. There are other
Žaspects of drug use in the workplace as, e.g., in the work of Kaestner and
.Grossman, 1998 on workplace accidents , which we have not been able to

consider but may further support the need for workplace drug testing. This would,
of course, be highly specific to the nature of the job concerned. However, given
our results, we believe that policy conclusions should be mainly concerned with
the implications of drug use for unemployment rather than the impact on produc-
tivity for those who are in work. Regardless of the direction of causation between
drug use and unemployment, it is most likely that those drug users who are

Žunemployed and need to maintain a habit generate considerable social costs e.g.,
.through acquisitive crime or prostitution . Governments have recognised the

Žbenefits of targeting employment policies to help people get back into work e.g.,
.Welfare to Work , and considerable public expenditure is committed to drug

rehabilitation schemes. Perhaps, one conclusion that can be drawn is that there
would be considerable benefits to be reaped if these two policies were better
coordinated.
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