W hatPrice D mug U s=? The C ontribution of

Econom ics t© an Evidence-Based D mugs

Policy

ZXggy M acD onad’
Public Sector Econom ics R esearch C entre

University of Leicester

July 2001

Abstract

This paper presents a review of the recent econom ics literature n the area of illicit drug use.
Particular attention is paid to the econom ics of addiction and the rational addiction m odel, the
w elfare econom ics fram ew ork for analysing the social costs of drug use, and the attem pts that
have been made by econom ists to evaluate recent or proposed policy interventions. A

dom nant them e In this review is the problam of poor data availbility. This is particularly

tme when it com es to inplam enting the Rational A ddiction m odel, but it is also gpparent in

the literature on estin ating the costs of illicit drug use t© society as a whole. One of them amn

conclusions of this review is that until recently public policy has not been partcularly

nfluenced by research camded out by econom ists. Tt is not clear whether this is because

econom ists have had t© grapple w ith inadequate data, and hence their conclusions are couched

n uncertainty, orw hether it is because drugs researchers have assum ed a very 1in ited role for
econom ists n their analysis.

" Public Sector Econam ics R esearch Centre, D epartm ent of Econom ics, University of Leicester. Tam grateful to
Steve Pudney forhelpfiil comm ents and suggestions on an earlier draft. R em aining errors and om issions are the
sole responsibility of the author.



1. Introduction

The purpose of this paper is to provide an overview of the literature that has considered llicit
drmug use from an econom ics perspective. The I portance of this type of review cannot be

overam phasised. Tn a recent editorial of the jpumal D rug and Alcohol Review , John B ridges
of the N ational Bureau of Econom ic R esearch expressad serious concemn over the reluctance
of dmg researchers and policy makers to ncomporate econom ics into dmg research. He

concluded that:

Unless illicit dmg researchers and policy makers allow advances in the
understanding of the econom ics of illicit drugs to better nform research and
policy, progoects for developing m ore effective regoonses are dignal. Bridges,
1999,p.252).

Quite why this concem should arise w illbecom e apparentas we procead, although it isw orth
noting that n the U S, ithas been argued that drugs policy is form ulated w ith very little regard
to any research, Inespective of discipline R euter, 2001).

Ticit drug use, by definition, is a covert activity and as such is not w ell understood,
although its consequences are easily obsarved and attract considerable m edia and governm ent
attention . Thdeed, recent governm ents have placed a high priority on addressing drugs issues,
w ith the curentadm mistration appointing a senior civil sexvant (the so-called ‘D mugs T'sar’)
o oversee the I plem entation of a tenyear plan t© tackle drug m isuse Hom e O ffice, 1998).
Tt should be noted, how ever, that policies ain ed at tackling drmugs m isuse are likely t© be
difficult to im plem entand evaluate if the understending of how illicit drugsm arkets operate is
Iim ited. For exam ple, if policies are designed to restrict supply and hence increase the street
price for drmgs, this w ill only be desirable if policy m akers are aw are of the price sensitivity
of dam and. Unfortunately, untl recently the study of the econom ics of illicit drugs m arkets
has been characterised by a literature thathas an understandable in balance betw een em pirical
and theoretical (or hypothetical) contributions. This in balance is understandable because the
nature of illicit drugs m arkets m akes the collection of reliable data difficult. H aving said this,
n the absence of reliable data, som e In portant theoretical advances nto ourunderstanding of
drmg addiction have beenm ade. Th particular, econom ists have sought to rationalise addiction
n the sense that it represents individually optim al behaviour that confom s to the classical
notion of utlity m axin isation. The theory of Rational A ddiction Becker and M urphy, 1988)



r=presents the m ost significant theoretdcal contrbution in this regpect, and it has heavily
nfluenced the em pirical w ork that has follow ed. W e w i1l consider this contribution In m ore
detail n Section 2.

Fortunately, In the last two decades suiable data have becom e availble that allow
researchers t© consider som e of the issues that have been thrown up by the theoretical
literature. Typically there are two areas that recefve attention. Firstly, a num ber of attem pts
have been made to quantfy some of the social costs of illicit dmg use, partcularly
productivity effects and the relationship betw een drug use and crim e, although, aswew ill see
later, the extent to which this has been successful in Influencing policy is debatable. Secondly,
a considerable proportion of the literature has focussed on the dem and for illicit dmugs and
how sensitive it is t© price changes. Th this respect, researchers have also tred to determ ne
the relationship between Jegal drug use @kohol and twbacco) and illicit dmig use, and how
changes in the price of the form erm ay affect the dem and for the Jatter. H ow ever, all this
research must com e w ith a health waming. Iicit dmug use ram ains covert, and much of the
data are from self-com pletion surveys orare derived.

This paper proceeds as follows. Th the next section we consider the econom ics of
addiction, paying particular attention to the theory of Rational A ddition, and how ithasbeen
mplan ented empirically. W e show that the Rational Addiction model is a partcularly
In portant contribution to the literature as it challenges the view that dmg users are m yopic,
Inmational, and msensitive to changes n price. How ever, we also consider som e theoretical
extensions to the basic Rational A ddicton fram ew ork, and try t© determ ine whether there is
any evidence to castdoubton the assum ptions thatdrive the m odel. Follow ing this discussion,
In Section 3 we explore the w elfare econom ics literature t© see what it can offer n term s of
analysing the social costs of dmig abuse. W e start by presenting the basic fram ework for
analysis, which considers the possible divergence betw een the private costs faced by drug
users n making their consum ption decisions and the social costs that may arse as a
consequence of this consum ption. W e consider each possible cause of this divergence and
determ ine whether there is any support in the limrature for these concems. Follow Ing this
discussion of the w elfare econom ics fram ew ork, w e briefly tum our attention to the general
policy debate (ie. whether psychoactive drugs ought t© be prohibited or regulated). W e
conclude the paperby scrutinising cunrent drugs policies and the contribution of econom ics t©
the form ulation and evaluation of these nterventions. Th particular, w e consider the m erits of
supply~side and dem and-side policies In reducing drug consum ption, and w hether there is any
evidence that changes in drugs prices have a noticeable effect on consum er demand. W e



finish the paper by summ arisng the m ain contrbutions that em erge from the econom ics
literature.

2. The Economics of Addiction

Any analysis of illicit drugs uldm ately requires som e reflection on the nature of addiction,
particularty harm fi1l addiction . A lthough it is argued that certam drugs are notassociated w ith
addiction (eg. cannabis is often clained t© be nonaddictive In a physical sense), the
consum ption of psychoactive drugs is generally considerad to represent addictive behaviour.
T econom ics, a good is typically defined as addictive if an lncrease In the stock of past
consum ption results N an ncrease In cunrent consum ption, ceterds pardbus Becker et al,,
1994). The prim ary concem for econom ists is whether or not the consum ption of addictive
goods represents individually optimal behaviour, or whether addicted people behave
mationally. The Jatter argum ent w as seriously questioned by the publication of Becker and
M umphy’s (1988) theory of Rational Addiction, which built upon a model of addiction
ntroduced by Stiglerand Becker (1977).

2.1 Rational Addiction

I the Rational Addiction model, addicted ndividuals are shown to exhibit consistent,
forw ard-looking and Individually optim allbehaviour. The R ational A ddiction m odel has been
w dely discussad since its publication, and n this section w e provide a brief expositon of the
theory (form ore detailed discussions see G rosam an etal., 1998a; N eriand H eather, 1995; and
Stevenson, 1994b, and for a reinterpretation of the m odel see Ferguson, 2000).! The Becker-
M umphy theory of R ational A ddiction proceeds as follow s. ldiiduals can consum e tw o types
of good: one that is addictive (¢) and a com posite of nonaddictive goods {y).U tlity attim e t,
u (), is assum ed t© be degpendent on current consum ption of the addictive good, c(t), and non-
addictive goods, v (), plus a m easure of previous addictive consum ption, called the stock of
consum ption capial €). The stock of consum ption capital captures the process of leaming
about the effects of the addictive goods through previous consum ption experience (g. the
relief from stress or smple escape from reality ganed through consum ing ‘m nd-altering’

! A1, foramore general dicussion of the econom ics of habit form ation and addiction see M essinis (1999) and
Becker (1992); and foran overview of both econom ic and other approaches to addiction see Buck etal. (1996)

andM ontoya and A tkinson (2000).



drgs), plis previous life experiences. This stock enters the utlity fimction as it affects the
satisfaction derived from curnentconsum ption. W ritten form ally, utility at tin e tis given by:

ut)=ulyit),ct) Sit)] 2 @)

The stock of consum ption capital or ‘addictive stock’ is treated as a sin ple nvestm ent
finction, which depreciates ata rate d Wwhich represents the depletion of the physical and
m ental effects of pastconsum ption) . The rate of change of this addictive stock is given by :

St=ct)-ds ®. Q)

If ndividuals live for Jength of life T, and have a constant rate of tin e prefarence, s,
then an mdividual’s discountad life-tim e utdlity is given by:

T

U 0 =e"uly®,ct),smat B)

0

which, according t© matonal choice theory, an ndividual will maxin ise subpct t© an
expenditure constraint and the investm ent constraint ). The expenditure constraint is a
finction of wealth at tin e t, the Interest rate In a perfectly com petitive capital m arket, the
price of the addictive good (the price of the com posite good, vy, is nom alised t© 1), and the
ncom e perperiod. Th addition t© these tw o constraints, it is assum ed that consum ption of ¢ in
period tis nonnegatire, and thatw ealth n the follow Ing period m ustlbe positire.

The final part of the m odel is t© wlate this rational choice of utility m axin isation to©
addictive behaviour. Two In portant aspects of addictive behaviour are considered, both of
w hich r=lhte to the consum ption capial stock. Firstly, it is assum ed that hamm ful addiction is
characterised by the physiological property of tolerance: “given levels of consum ption are Jess
satisfying when past consum ption has been greater” Becker and M urphy, 1988, p. 682). Tn
otherw ords, the m ore an Individual has consum ed in period &1, the Jow er the m arginal utilityy
of consum ption 1n period t (1e. higher levels of consum ption are required to yield the sam e

Za Ilematively, m ore structure could be In posed on the utlity function by assum Ing thatc () and S () enter nto
utlity via an interm ediate production function, where the output is som ething like euphoria or pleasure
(Chaloupka, 1991).



udlity). Thus, assumng utlity at tme t is a corcave functon requires that
duB)/0S (t)=u_ < 0. The second characteristic of addiction is the reinforcem ent effect,
dc(9)/0S () > 0, whereby greater past consum ption ises the margial utility of current
consum ption, and hence Jeads t© an Increase n cunent and future consum ption (Le. cunrent
and past consum pton are com plam ents). Thus it is assum ed that 0 *u (t)/ac(t)as B=u, >0.
If addicts w ere not rational they would only pay attention to the renforcem ent effect, but in
thism odel drug users are rational and so m ust take nto accountboth effects. Thus B ecker and
M urphy show that the renforcem ent effect must outw eigh the tlerance effect. Th other
w ords, the positive effect of an Increase in the stock of consum ption on the m arginal utility of
current consum ption m ust excead the negative effect of a greater stock of consum ption on the
future harm from greater cunrent consum ption Buck etal., 1996).

W e can now bring the components of the model together to see how addictive
behaviour is characterised by rationality . Follow ing Becker etal. (1991), the in plications of
the Rational A ddiction m odel are illustrated graphically in Figure 1. The curve 2 relates
consum ption o the addictive stock for an Individual w ith a given concave utlity finction,
mate of tm e preference, setprices for addictive and non-addictive goods, and given w ealth. Tt
can be thoughtof as a dem and curve for the addictire good. The ray from the origin, c(t)=ds,
is the steady state lne where current consum ption of the addictive good just offsets the
depreciation of the stock of consum ption capital. ITfA; isbelow the steady state lne, cunent
consum ption does not offset the decline In consum ption stock. This m eans that S begins t©
fall and thus so does consum ption of ¢, tow ards abstention. C onversely, if A; is above the
steady sate lne, consumption and the addictive stock ncrease, and the addictive habit
pearsists. W e can thus use Figure 1 t© explore a num ber of drig use experiences, even those
w here the nital endowm ertof S is zero. In all cases, the am ount of consum ption capital
relative to current consum ption w i1l determ ne the behaviour of the addict (or even som eone

experin enting w ith drugs).

* Becker and M urphy are carefiil to note that addiction can be beneficial In som e circum stances, how ever it is
only harm ful ifm arginalutlity w ith respectto the stock of consum ption isnegative.



Figure 1.A ddictive behaviourand the stock of consum ption capital
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Centtal o the Rational Addicton theory is the existence of mulbple ponts of
equilibriim , or uns@ble eguilibrim , and the complem entarity of consum ption betw een
periods. Th Figure 1 there are tw o equilibbrium points, E; and E;, the firstof which is unstable.
To see why, consider a user In equilibbriim at E , w ith current consum ption @ and stock of
consum ption capital S; . This pomt is not sable because any exogenous shock to the stock of
consum ption capial w ill cause a perm anent move either to abstention or to the higher
equilibbrim , E,. For example, ollowg Neri and Heather (1995), suppose the user
experiences a negative life event (say the Joss of a Job or divorce) that causes S, to ncrease
(on the assum ption that a negative life experience strengthens the relative euphoric effect of
past dmg consum ptions) . This in tum causes consum ption t© ncrease along A; and thus, due
o remforcem ent, the stock further ncreases o that eventually the higher equilioriim of B, is
reached. On the otherhand, if the itdal shock w as positive (say the birth ofanew child), then
S1 w ill decrease, causing consum pton t© decrease and eventually the userabst@ains from drugs
altogether as the depletion of the stock exceads curnrent consum ption. This is sin ilar t© the
experience of those who experim ent w ith drugs but do not becom e regular users. If nital
consum pton Is zero and the stock is Jess than S;, an experim entw ith drugs, say as a resultof
curosity, results In a consum ption Jevel that is not sufficient to offset the depletion of the



capial stock and 0 eventually the ndiridual retums o abstention. C onsidering B, it is clear
that changes in the stock will be anoothed away over time so that E; ramains a stable
equilibbrium . For exam ple, if S; w ere t© be ncreased this w i1l mitally cause consum pton t©
rise above @, m oving the user rightw ard along A, . O ver tin e as the depreciation of the stock
is not fully offset by consum ption the stock begins to fall and equilbrium is eventually
restored atEy .

Degpie is ntuitive appeal, the Ratonal Addiction framework is limied in some
regoects. A m ore detailed discussion of them ain criticiam s of them odel is given later, butitis
worth noting that it is not clear what happens t© the m odel’s predictions if som e of the
assum ptions are relaxed . For exam ple, itcould be argued that there is considerable uncertainty
about discount rates. Becker and M urphy argue that poorer or Jess educated individuals are
Iikely to discount their fiitures heavily as they take accountof the future consequences of their
cunrentactions Jess than others. H ow ever, Buck etal. (1996) suggest that these individuals are
probably Jess certamn about thelr futures than, say, those from m ddle class or w elleducated
fam ilies. This suggests that discount rates are likely t© be a finction of uncertainty, and as
such may vary according to life changes or public policy aim ed at reducing uncerainty.
Another area of uncertainty is the ndividual’'s lifegpan, which may be endogenously
determ ined with the choice of dmg consumption. Quite how unceranty changes the
predictions of the Rational A ddiction m odel is not clear, although it is an area that requires
m ore research.

2.2 Rational Addiction, Price Changes and Demand

Figure 1 can also be usad o illustrate the effect of policy nterventions on the dan and for
drgs. Latar, w e provide a detailed discussion of current policy nterventions. In this section,
how ever, w e briefly consider the effect of prices changes on the dam and for drugs using the
Rational A ddiction fram ew ork . Suppose the Individual is atpointE, on the steady sate Ine n
Figure 2 1, with consum ption ¢ and stock S, . Now consider w hat happens if the retail price
or effective cost) of the addictive dmg falls significently, say, as a consequence of
Jegalisation. The fall in price causes damand to ncrease for every possible stock of
consum ption, which shifts the dem and curve up t© A, ceteris parius. hitally, for a given
stock of consum ption, the individual w ill raise consum ption up t© the point E’, on the new

dem and curve.How ever, sihce E’, E above the steady sate Ine, the Increase In consum ption

m ore than offsets the depreciation of the stock, and thus consum ption grow s until the new



steady state equilibbrium is reached atE; w ith the higher consum ption level ¢; . This is in stark
contrast to conventional thinking, which suggests that addicts are typically un-responsive t©
changes In price. Beckeretal. (1991), conclude: ‘if anything, rational addicts respond m ore t©
price changes In the Jong mun than do nonadicts’ .239).

2.3 Implementing Rational Addiction Empirically

I the previous section we saw that the Rational A ddiction m odel allow s us t© predict the

In pact of price changes on consum ption and hence evaluate policy proposals. Tn this section

we consider how the m odel has been tested an pirically. The Rational A ddiction m odel has

been Implam ented In a num ber of contexts, cludng cigarette consum ption B ardsley and

0 lekalns, 1999; Becker etal., 1994 ; Cam eron, 1997; Chaloupka, 1991 ; Labeaga, 1999); illicit
dmug use Grosgn an and Chaloupka, 1998); alcohol consum ption Grossnan etal., 1998b;

W aters and Sloan, 1995); coffee consum ption O Jekalns and Bardsley, 1996); and the dem and
for chema Cameron, 1999). A brief summ ary of the em pirical applications of the Rational
Addiction model isgiven In Grosam an etal. (1998b). The m ajority of these studies provide
supportng evidence for rational addiction In that they report negative and significant price

effects and positive and significantpastand future consum ption effects. Tn this sectionw e w ill
focus on the practicalities of in plem enting the m odel and consider the em pirical finding later
I Section 25 when we Jook at the effect of drug prices on consum ption. W e w ill focus n

particular on using the Rational A ddiction m odel In the context of analysing illicit drug use,
although itw as firstused t© consider cigarette consum ption € haloupka, 1991).

Unfortmately, due to difficultes In obtaining data, there are very faw studies thathave
considered the dem and for illicit drugs In the context of the Rational A ddiction model. A s
such, we w ill concentrate on a unigue study by G rosan an and Chaloupka (1998), that focuses
on the price elasticity of dem and for cocamne. A ssum ing a quadratic utility fincton and a rate
of tin e prefarence for the present equal t© the m arket rate of nterest, Becker atal. (1994)
show thatEquation (1) generates a lnear difference equation for current consum ption (erm ed
a structural dem and finction by G rosam an and C haloupka) of the form A

C.=QC, t by, tq P te. @)

4 Chaloupka (1991) provides an altemative specification for the demand for cigarettes that ncludes a

consum ption stock term , generated em pirically on the basis of cbserved lifetim e an oking pattems.



T @) c1 and ¢ 1 are pastand future consum ption regoectively (see below forhow the latter
is ocbserved), P: is the cunent price of ¢, (other determ nants of current consum ption are
suppressed), b s the tin e discount factor (equal o the recrocal of one plis the rate of tim e
prefarence for the present, and assum ed t© be Jess than one)5 , 1. captures the effectofprice on
demand, and e is an enor tem  capturing uncbservable lifecycle experiences that affect
consum ption. The param eter g m easures the effect of a change In past consum ption on the
m arginal utlity of curnrent consum ption, and by symm etry, the effect of a change n future
consum ption on the m argnal utlity of current consum ption. h other w ords, this param eter
relates to the rehforcem ent effect, the greater the value of g, the larger is the degree of
renforcem ent. This gpecification also embeds the idea of adjpcent com plam entarity, as
changes 1 pastor future consum ption w ill result n a change in current consum ption. I term s
of testing the plausibility of the m odel, if addiction is ignored then only i w illbe significant.
If how ever, consum ption is addictive, but addicts are m yopic in the sense that they ignore
future consum ption, then only i and coefficient estim ate for past consum ption w i1l be
significant. Th the context of the Rational A ddiction m odel w e expect all the param eters t© be
significant @nd positive exceptforai ).

Estim ation of @) is relatively staightforward, although OLS estim ation w i1l result in
biased estim ates of the param eters of nterest because the unocbsaervable com ponents that
affect utdlity n each period w 1l m ost likely be conelated. G rosgn an and Chaloupka (1998)
get around this problan of endogeneity of past and future consum ption by estim ating the
dan and function using two-stage Jeast squares. A s sated, equaton @ 4) mplies that ¢ is
hdependent of past and future prices, their effect only com Ing indirectly through changes in
past or future consum ption. Thus, provided the uncbservable com ponents are unconelated
w ith prices, pastand future prices can be used as nstrum ents forpastand future consum ption,
respectively.

The last em pirical issue t© consider concems data and a considerable proportion of the
G rosgm an and Chaloupka paper is dedicated t© a Jengthy discussion of how they generated
data appropriate for estim ating the m odel. G rosam an and Chaloupka use panel data from the
University of M ichigan’s M onitoring the Future research program . Data on a representative
sample of between 15,000 and 19,000 high school seniors have been collected for this
program every year since 1975 (see Johnston etal. (1995) form ore details). Interview ees are
asked about theiruse of m arijuana (cannabis) and a num ber of other comm only abused drugs

> N ote that if ndividuals are toally m yopic then b = 0 and the term In future consum ption disappears.
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ncludng cocaine, and follow-up surveys are carried out periodically (oroviding up to five
obsarvations on each hdividual In the data used by G rosan an and Chaloupka) . This periodic
review effectively provides nform ation on past, curnrent and future consum ption by allow Ing
the Jags and leads of the m iddle observation t©o coincide with past and future consum ption,
regpectively . Price nform ation is taken from the Systam t© Retreve Iiform ation from D rug
Evidence (STRIDE), which ism aintained by the US D mg Enforcement A dm nistration (see
Caulkms (1995a) orDiNardo (1993) form ore details). G rosam an and Chaloupka focus on
cocaine In their study and proceed t© estin ate the fiilll cost of cocane by geographic Jocation
over tinef Agai, asw ih consum ption, Jags and Jeads are used to create pastand future real
cocaine prices, and sin ilarm easures are used for tin e~varying socio-econom ic variables.

The results of G rosam an and Chaloupka’s study provide broad support for the Rational
A ddiction m odel. The authors present num erous estim ates conresponding t© the technique
used OLS or two-stage least squares), the various measures of dmg use, hcluding
participation, and whether time-varylng socib-econom ic variables are mcluded I the
structural dem and equation and pastard future values of these variables ncluded in the setof
nstrum ents. Regardless of how the m odel is specified, the estim ated coefficient of future
consum ption Is always positive and statistically significant, and the coefficient on past
consum pton is m o stly positive and significant. The estim ates for past consum ption are only
at odds wih the Rational A ddicton m odel when potentally endogenous socio-econom ic
varables are excluded from the two-stage Jeast squares estim ates, and this is possibly due t©
the In precision ntroduced by reducing the setof nstum ents. In term s of the discount factor,
b, which is calculated as the ratio of the coefficient of future consum ption t© the coefficientof
past consum ption, the results are Jess In pressive. The estin ated discount rates correspond t©
hterestrates n the range of —-3% t© 4%  (discount factors ranging from 1.03 © 098).Cam eron
(1999) is highly critical of the discount rates found in applied work, sihgling out the discount
rates presented in Beckeretal. (1994) that in ply hterestrates ranging from 56 3% t© 222 6%
@lthough C am eron actually finds quite plausible discount rates n his study of the dem and for
cinem a). W hether or not this is a weakness In this gpplied work is open t© debate. H ow ever,
G rosan an and C haloupka conclude that:

.. These results, com bined w ith the detailed analysis n Becker etal. (1994) and

n Grossnan et al. (1998) suggest that data on cocaine, cigarette, or alcohol

® The actual process of generating the appropriate price series is very detailed and nvolves num erous steps t©
take accountof purity, Jocation, etc. Form ore details see G rosam an and C haloupka (1998).
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consum ption may not be rich enough to pin down the discount factor w ith
precision, even if the rational addiction m odel is acceptad.
(G rosam an and Chaloupka, 1998, p.448).

Fnally, In term s of price elasticities, G rosam an and Chaloupka report estim ates that
suggest that drug users are likely to be sensitive t© price changes, a resultwhich is consistent
w ih the Rational Addicton model. They find a long-mn price elastcity of danand for
cocaine of -1 35 and a an aller shortnn elasticity of —096. This is also consistentw ith the
Rational A ddicton model. A s we discussed In the previous section, the m odel predicts that
the Initdal reaction t© a price change is represented by a move to a different dem and curve
(from A; to A, In Figure 21 In the case of a price drop), follow ed by a m oven ent along the
new curve o the sable steady state equilibriim  foointE; mFigurel).

2.4 Beyond Rational Addiction

A lthough there have been a number of reportedly successfil attempts to implem ent the
Rational A ddiction m odel em pirically @lthough rarely in the contextof illicitdrug use due t©
lack of appropriate data), the model itself attracts many crtics, aleit from mainly non-
econom Ists. In this section w e briefly consider som e of the criticign s that have been Jevelled
at the m odel and m ention som e of the extensions to the m odel that have been proposed.’ W e
do not focus on the findam ental debate betw een proponents of the ratonal choice view of
addiction and those that consider addicts to be tolly myopic with tme-inconsistent
preferences and only nterested n Inm ediate gratification (see M ochrie, 1996; O ‘D onoghue
and Rabmn, 1999, 2000). Rather, we will focus on critician s and extensions to the Rational
A ddiction m odel thatare basad on econom ic rather than behavioural science considerations.
One criticiam of the Rational A ddiction m odel is that it takes no account of ndividuals’
regret about their addictive consum ption. C rtics clain  that it is unreasonable to assum e that
addicts choose to risk addiction In the know ledge that it presents potential future harm
(ypically the non—rational approach assum es that addiction arises from a compulsive act
carried outw ithoutany consideration of the future) . O rphanides and Zervos (1995) attam ptto

overcom e this problem by nconporating the process of leaming and regret nto the Ratbnal

"M odifications of them odel thatare specific to certain goods are notconsidered here. Forexam ple, Suranovic et
al. (1999), and ;n response, Jones (1999), have developed m odels of cigarette addiction that are based on the

R ational A ddiction m odel butreinterpretsom e of the assum ptions to ncorporate the adjastm entcostapproach t©
addiction.
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A ddiction m odel. The basic pram ise is that individuals do notknow their addictire tendencies
untl they have actually experim ented w ith the potentially addictive good (eaming), but that
for som e ndividuals this experin entation alters the stock of consum ption capital such that
they eventually follow an addictive path.H ad these individuals known this addictive outcom e
before they started experim enting (1e. they had accurately form ulated their prior probabilityy
of addiction before experim enting) then they w ould probably nothave started In the firstplace
(regret) . This mvolves separating the ndividual’s utdlity finction nto tw o parts:

u®)=uly®),cl+agxvic®,S O)]. G)

Here, the first tarm , uly it),ct)], is the positive inpact of consum ption of both goods on
utdlity whilst the second tem , vic t), Sit)], presents the possible detrim ental effects from

past consum ption of the addictive good. These effects occur w ith probability xi, which
depends on the Jevel of past consum ption and is distrbuted as:

X

B 1 wih probability p (S () 6)
"0 with probebility 1-p (S ()

The param eter g is nitally unknown, and represents the addictive tendencies of the Individual
that vary between 0 (onraddict) and 1 fotental addict). This param eter is updated by the
ndiridual on observing the affect on utlity subsequent to consum ption. On contnuing
consum pton, S () is increased until addiction occurs, w hich can be before the true value of g

This extension of the Rational A ddiction m odel yields a m odified version of the dem and
curve shown earlier n Figure 1. I effect, the m odified dem and curve is split at som e critical
value of the consum ption stock, w ith the curve m uch higher after this critical point (them odel
stll refains tw o equilibrium points, one on the Jow erportion and one on the higherportion of
the dem and curve). Provided the consum ption stock ram ains below this critical level then the
optim al path always leads eventually to abstention. How ever, if an ndividual builds up a
stock greater than this critical level before realising his or her true probability of addiction,
then the Individual w ill be drawn into a ham fl addiction. This m odification of the Rational
A ddiction m odel is valuable as it helps explain som e behaviour that would otherw ise be
considered as com pletely ational:
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. W e chow thatthe bulk of the objections conceming earlier rationalm odels can
be attributed not to rational decision m aking, but rather to the comm on in plicit
assum ption of perfect foresight. The essential feature hcking from these m odels is
the recognition that inexperienced ndividuals are nitdally uncertain of the exact
potential ham associated w ith consum Ing an addictive good. O nce uncertainty
and a process of leaming through experim entation are ncorporated into the earlier
rational fram ew ork, the process of rationally getting “hooked” into an addiction
becom es evident, and our understending of the determ nants of addiction is
substantially im proved.

© whanides and Zervos, 1995, p.740).

The integration of leaming and regret into the Rational A ddiction m odel represents a
subtle m odification of the basic m odel that appears to counter the argum ents put forw ard by
critics who clain that the rational fram ework cannot explain itation nto addiction.
How ever, am ore fundam ental criticiam of the m odel concems its assum ption that ndividual
rate of tim e prefarences are fixed and tin e-consistent® If the mate of tim e prefarence is fixed,
this m eans that there is a constant trade-off betw een the pleasure of cunrent consum ption and
future utdlity, which would m ply that there is no difference betw een the w ay addicts and norn-
addicts ook t© the future. Unfortumately this is incom patible w ith the observed behaviour of
addicts that appears t© suggest that they focus on Inm ediate gratification w ithout concem for
the future. Th response to this critician , O phanides and Zervos (1998) presentan extension to
the basic m odel that appears t© reconcile this problem . They reect the non-rational approach
that has m yopia as the cause of addiction, and retan the idea of utility m axim isation.The key
o their extension of the Rational A ddicton m odel is to allow the rate of tim e preference to be
determ ned endogenously. Thus, ncreases in past consum ption of the addictive good will
have a positive impact on the individual’s rate of tim e preference and nduce a form of
myopia. Ih this context, the nitation hto addiction hcreases the desiability of current
consum ption and thus increases the reinforcem enteffect. This extension retains the properties
of the basic m odel: m ultple steady states conregponding t© high consum ption and abstention,
and the potential for cycles of addiction (from experim entation, t© binges, t© w ithdraw al, ©

& There is also som e debate 1 the literature aboutw hetherw e can actually know whataddicts’ preferences look
like. Th this respect, Fehr and Zych (1998) present the results of an experim ental study n which addictive
preferences w ere Induced. The authors suggest that addicts appear to consum e too m uch In com parison w ith the
optim al consum ption path in plied by the rational addiction fram ew ork.
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abstention, and to reoccurrence) . U 1tm ately, the effectof allow ing the rate of tim e preference
o be affected by addictive behaviour is thatm yopic behaviour is a consequence of addiction,
mather than its cause @s is the case of the non-rational approach) .

This area has also been considered em pirically. Th a unigque study, B retteville-Jensen
(1999) has explored em pirically the assum ption of s@ble mate of tim e preferences, which
requires that although drmug users and nonusers should exhibit differences in their discount
rates, current users and ex-users should not. The differences betw een nonrusers and users is
that the Jatter w i1l have a higher rate of tim e preference and thus heavily discount the future
adverse consequences of their consum ption In favour of curnrent gratification. H ow ever, the
distinction betw een users and exusers should notbe due to differences n the discount rate.
As already discussed, in the Rational A ddiction m odel preferences for an ndividual are
assum ed constent, and hdividuals only change betw een drmug use and norruse when current
consum ption falls below the uns@ble steady state. This leads to a decline In the addictive
stock, and hence further reductions in the nextperiod Jevel of consum ption, until abstnence
occurs. Contrary to this, Bretteville-Jensen show s that there is an observable difference
betw een the tin e preference rates of currentand form eraddicts.

The Brettieville-Jensen study uses data collected from heroin addicts, nonrusers and
form erusers n O slo. To test ndividuals’ rate of tm e preference, the participants n the O slo
study w ere asked forhow m uch they would sell aw Inning lottery ticket for if the prize m oney
w ere not to be paid outuntl either one w eck Jater or one year Jater. A com parison of the two
selling prices then provides an estm ate of the ndividual’s discount rate. A dditional checks
were made to see whether the particular financial circum stances of dmug users affected tine
preference. Tn this case, the participants w ere asked t© choose am ethod of paym ent thateither
am phasised early paym entora paym ent thatw as spread out, w ith the form erhaving a an aller
present value. A Ithough the sam ple used n the study was small 650 ecusers’ , 110 non-users
and 110 addicts), B retteville-Jensen found a significant difference betw een the discount rates
of currentand escusers, and betw een users and non-users. The second result is consistentw ith
the Rational Addiction model, but the fomer is not!® This is pblan  for the Ratonal
A ddiction m odel as it em phasises that Individual differences n discountrates can help explain
addiction, but as preferences are assum ed stable, transitions betw een addiction and non-use

® An exuser is defined as som ecne who had previously been a long-+em abuser of heroin or am phetam nes,
although no mform ation is given on how long they lastused the drug.

10 A Ithough you could argue that exusers are just another self-selected group who on average have different
(fixed) discountrates.
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are a consequence of the change in addictive stock only . B retteville-Jensen suggests that the
assum ption of sable preferences does not hold and that it is quite lkely that rate of time
preferences are actually endogenously determ ined. The m odification t© the Rational
A ddiction m odel presented by O mphanides and Zervos (1998) does appear to address this
problan and suggest that future In plam entattons of the m odel should take this into account.
W e have seen that a number of criticism s and extensions of the Rational A ddiction

m odel have been put forw ard since the publication of the theory. It is easy t© digmn iss the
m odel based on casual ocbsarvation of addictive behaviour: comm on sense suggests that
addicts are not rational. H ow ever, the R ational A ddiction m odel sim ply uses a rational choice
fram ew ork t© describe and predict the actions of addicts. To this extent it appears t© work
rather w ell. The m odel predicts that few people w ill be partially addicted, they either abs@ain
or consum e regularly; it show s that addicts are lkely t© regoond t© price changes particularly
n the Jong-nun, and finally, the m odel does provide an explanation of cycles of addiction and
abstinence based on the response of ndividuals to exogenous events M ochrie, 1996).M W e
have also seen thatw ith som em norm odifications, the basic rational addiction m odel ram ains
robust to the criticiam s of those advocating non-rational approaches. Em pirically there is a
lack of evidence in either direction, but this is understendable given the paucity of data.
How ever, it is quite evident that despite som e unansw ered questions about uncertainty and
endogenous lifetim es, the Rational A ddiction m odel represents a m ajpr advance in econom ic
theory tow ards understanding the problem of addictive drug use, which allow s policy m akers
o generate predictions concermning observable actions.

3. The Welfare Economics of Drug Prohibition

h the previous section we considered the econom ics of addiction and how the Rational
A ddiction m odel provides an econom ic fiam ew ork for thinking about addictive behaviour. T
this section w e tum ourattention to w elfare econom ics. The basic issue here iswhether ornot
drg use inposes w elfare Josses on ndividual consum ers and society as a whole. Th sinple
tem s, any resources used t© enforce drmug policy incur an opportunity cost that has t© be
balanced w ith the benefits derived firom a dmg enforcam ent program . The benefits of drug
policies are the resulting reductions In the social costs thatw ere being in posed by drug users

M Tt should be noted thatM ochrie (1996) isnota supporter of the R ational A ddiction m odel, ratherhe refutes the
w hole econam ic m ethodology that underpins rational choice m odels and presents an altemative m odel grounded
In behaviouralpsychology .
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on third parties. These extermnal costs, which m ight mclude an increased burden on a publicly
provided health care system or the In pact of acquisitive crim e, create a divergence betw een
the m arginal private costs of the Individual decision m aker (the drug user) and the m argmal
social costs bome by society as a whole. The welfare econom ics fram ework is depicted

smply n Figure 2.

Figure 2.The social costs of illicitdmg use

C ostsenefits
M SC

M EC

M PC

M PB

o)} il Quantity ofdrmgs

In Figure 2, w e assum e Individuals have a downw ard sloping dem and curve for drugs

M PB), and face a constant private m arginal cost M PC ), although a varable cost function

Jeads t© the sam e conclusions. The m arghal private cost reflects the effective costs faced by
the Individual dmug taker (ncluding the risk of trading in the illegal dmgs m arket), which he
or she w i1l equate w ith the private benefits of consum ption t© yield an optin al consum ption
kevelatq . From the pointof view of society, the consum ption of illicit drugs generates the
previously m entioned extemal costs, which are represented by the m arginal extermal cost
curve M EC).These are the costs of drmig use thatare not tgken into accountby the individual
n making the privately optim al consum ption choice g . Adding the private costs and the
social costs together we get the total social costs of drug use, represented by the m argnal
social cost curve M SC). From the point of view of society, the allocation of resources
resulting from the private choice of g; is Pareto hefficient. The efficient Jevel of consum ption
w illbe at g where, assum Ing that there are no benefits to the rest of society from Individual
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dmg use, the social costs of drug use are equated w ith the benefits @t every pointbetw een ¢
and gp the total costs of drug use are greater than the benefits) . Tn this sense, efficiency can be
I proved by governm ent intervention that reduces consum ption from o t© gy (ote that if the
extemal costs are big enough, ¢ w ill conresppond to the origin, that is, zero consum ption or
absolute prohibition) .

H ow ever, given this sim ple fram ew ork, it is difficult to find a convincing case for dmg
prohibition in the literature of w elfare econom ics. On the contrary, econom ists are m ore likely
to amgue that the extemalities and mert goods (patemalistic) fram eworks of welfare
econom ics are sinply hadequate as a means for explaining the prohibiton of drmg
consum ption. Culyer (1973) suggests six principal propositions upon which prohibition
argum ents should be basad. These include:

e one ndividual’s use of drugs im poses costs on others In society, either through anti-
social behaviour or acquisitive crim e;

e dmg users mpose an additional burden on a publicly provided health service either
through treatm entorrehabilitation;

e Society sin ply finds the use of drugs undesirable;

e dmg users should be protected as they do notact n their own best interests;

e an ndividual’s choice t© consum e drugs may lead t© an escalation I society of an
undesired activity;

e dmg users are Jess productive m an bers of society .

These propositions encapsulate the extemalities and m eritgoods fram ew orks of w elfare
econom ics and m any econom ists subsequent to Culyer have revisited them in one form or
another for further nvestigation (see for exam ple, Block, 1996; Littdechild & W isem an, 1988;
M Iron & Zwigbel, 1995; Stevenson, 1994a; W agstaff & M aynard, 1988). Typically these
authors have all put forward convincihg argum ents to suggest that due to inform ation
problan s and som e fimdam ental flaw s n these propositions, w elfare econom ics is unlikely to
pradict the gains of prohibition over Jegalisation. It is w orth considering som e of the m ore
contentious propositions In greater detail, although the ain of this section is not to test
prohibiton-Jlegalisation issues, mather it is to consider how w elfare econom ics can inform the
debate.
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3.1 Drugs and Crime

O f all the propositions, the first, that drug users In pose costs upon others @End hence cause a
divergence betw een private and social costs) is perhaps the m ostw dely cited and deoated in
the literature. There is considerable evidence to Indicate a conelation betw een drug use and
hcom e-generating crime (see Coid etal. 2000) fora summ ary of recent UK evidence and
Bennett (1991) for a review of the non-econom ics literature on the link betw een drmugs and
crim e) . For exam ple, using data from Florida’s 76 counties for 1986 and 1987, Benson etal.
(1992) found a significant conehtion between the size of a drmug m arket and the level of
property crim e. M ore recently, urhe-analysis on a sam ple of 506 arrestees m England and
W ales has been used o study the link between crine and dmgs Bemett, 2000)."* This
research, carried out ttrough the New English and W elsh A rmrestee Drug Abuse M onitoring
NNEW -ADAM ) programm e, found that alm ost 70% of the anrestees that w ere eventually
selected for analysis tested positive for at least one drug, excluding alcohol. Th addition,
average expendituire by anrestees testing positive for dmugs was £129 perw egk, averaged over
the past12 m onths. Ih term s of crim e, the report suggests that:

... The results have shown that drug users have higher levels of illegal incom e and
higher rates of self-reported crime than non users. The results also have shown a
strong conrelation betw een a w ide range of m easures of drug use and a w ide range
of m easures of crim e. A In ost half of arrestees believe that there is a connection
betw een their own drug use and offending. The research findings so far suggest
that drug use (especially heroin and crack cocaine use) is associated w ith higher
levels of both prevalence (the proportion of the population nvolved) and
ncidence (the rate of offending of those nvolved) of offending.

Bennett, 2000,p.85).

There is perhaps little doubt that there is som e correlation betw een drug use and crin e.
H ow ever, there is very little evidence t© supportany notion of causality betw een drmug use and
crin e (orvice versa).Benson etal. (1992) conclude that it is the illegality of drugs use that
can lead t© crim €, not the drmug use itself. h other w ords, rather than there being a psycho-

2 Tt is worth noting that the sam ple of 506 arrestees used in the NEW -ADAM research is derived from an
available population of 2971 arrestees that passed through the custody blocks in the fourpolice stations studied
over a 30-day period. This represents a loss of 83% , overhalf of which w as due t© the short stay of the arrestee
at the police station thatm eant that the interview er had msufficient tin e t m ake contact. This in itself raises
som e doubts about the representative nature of the sam ple.
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pham acological explanation of the conelation between dwig use and crine (€g. “most
burglars are on drmigs”), it ism ore likely that it can be explained by a financing-consum ption
explanation. In this context, m any authors n addition t© Benson etal have questioned the
supposad Iink betw een drug use and crim e. Tn a system atic review of the costs and benefits of
drug prohibition, M fron and Zw debel (1995) conclude thatas drugs prices are typically raised
as a result of prohibiton, it is prohibiton itself that is the prim ary cause of crim e associated
w ith drug use. This point is strongly reinforced by Stevenson (1994a):

.. Al legal system s offer econom ic, social, political and m edical advantage over
prohibition. The econom ic case for legalisation is particularly strong. Cheap legal
drugs w i1l reduce the extemal costs of drug use which are found In acquisitive
(som etim es violent) crim e and risks to public health. (Stevenson, 1994a,p.68).

Indeed, Culyer (1973) concludes:

. One Imm ediate possibility thatm ay well be less costly than any otherm ethod
n reducing the crim e associated with dmug abuse would be t© legalise drug
trafficking!.

(Culyer, 1973, p.452).

Thatdmgs policiesm ay be the ‘cause’ of crim e due o dmig users’ difficulbes in Jegally
financing their habit presents a problan  for the w elfare econom ics fram ew ork . The extemal
cost of crime is only relevant if the crime is a direct result of the dwig use, and not as a
consequence of nterventions desioned t© tackle dmg use. Unfortunately, it is som ewhat
difficult to prove the financing-consum ption explanation em pirically given that there have
been few Instences, if any, 1 which the sam e cohort of drug users has experienced Jegal and
illegal drugs m arkets. A nother difficulty with this hypothesis is w ith regards to the inpactof
enforcem ent policies upon price. The argum ents discussed above assum e understandably)
that drug prices are higher in the prohibited m arket than they would be n a Jegal m arket.
H ow ever, this is another area of debate (e Jater) n which there are few em pirical results to

provide guidance.

3.2 Increased burden on publicly provided health care

Tt would seam approprate that if a society collectirely pays for health care so that the
m argnal cost to the patient is (effectively) zero, then the sate has a Jegitin ate nterest in the
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health of every mndividual in that society. This suggests that where an hdividual’s
consum ption choices are in posing an additional burden on publicly provided health care then
that activity should be discouraged. Such is the case w ith drug consum ption if w e acoept that
there are certain health riks associated w ith that choice @lthough it is by no m eans cerain
that this is the case w ith all drugs and or ndividuals).

W ith respect to em piricalw ork In the area of ncreased burdens upon health care, M odel
(1993) presents an analysis of a rather fortunate experiment in the US. Between 1973 and
1978 12 US sates enacted state law s that effectively decrim nalised the use of cannabis.
M odel used daa from the Drmug Abuse W aming Network @AW N ) conceming dmg-related
an ergency room episodes to consider the inpact of this decrim nalisation on Hospial
resources. M odel’s results suggest that those cities that enacted decrim nalisation experienced
a statdstically significant increase n cannabis-related episodes buta sim ultaneously significant
reduction in other drug-related episodes compared to the non-decrin nalised area. These
results suggest that, assum Ing the drug using population t© be sable over the period, a pure
substitution effectbetw een cannabis and otherdrmugs w as taking place resulting in a change of
burden upon the health authorities concemed. Unfortunately, M odel does not then go on t©
discuss the change In financial burden resultng in the shift in gpisode type. N onetheless, the
w ork does highlight the possibility that drug use In poses som e burden on the health system .
How ever, one can quickly draw up a list of activitdes that ndividuals m ay freely choose t©
pursue that in pose otherburdens on a publicly provided health system . Forexam ple, sn oking
and alcohol consum ption clearly result in health problan s for which society has t© bear the
cost of treatm ent, but so do m any other activitdes such as m ountaineering, pot-holing, road
accidents, fatty diets, etc. Block, 1993). Culyer (1973) suggests that this argum ent in plies
that, as w ith an oking or bad diets, dmg use should be discouraged rather than m ade illegal.
W hether this is the case or not very much depends upon the magniude of the burdens
generated by dmig use which could include indirect burdens such as accidents, etc.) and In
this area there is very little research to guide policy nterventions. A final pont to bear n
m Ind w ith respect t© health costs is made by Block (1993), who concedes that the health
effects of drmug use are only a concem due t© the m eans of m edical provision. Th otherw ords,
if there was a free m arket n m edicihe accom panied by a m arket for m edical nsurance, the
health-related argum ents forprohibition virtually dissppear.

3.3 ‘Demerit’ Goods

That individuals should be discouraged from certain consum ption choices because they are
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notacting I their own best interest is the classic patemalist argum ent forprohibiton of drugs.
Excluding any potential extemal costs arising from consum ption of dmigs, how ever, the
proposition thatdrug users are notacting 1 their own best hterests is difficult to contend w ith
for many reasons. Culyer (1973) argues that if yvou assume that the ndividual, whose
behaviour society w ishes to control, is a partof that society, then either theirw elfare counts in
the sam ew ay as everyone else’s or itdoes not. Tn the form er case econom ics cannotprovide a
m eans of judging w hether one ndividual’s assesan ent of another’s self nterest is any better
than that ndividual’s own assesan ent. h the latter case, w e have a situation where one setof
ndividuals’ assesan ent of w elfare is presum ed ‘superior’ t© another set of ndividuals’ (the
drmg users) assesan ent of thelr welfare. Th other words an extemality is being created In

which the choices of the form er set of mdividuals are behg inposed upon the latter. An

exam ple of this type of distinction is the m odel of drug consum ption and crim e presented by
Doyle and Smith (1997). The authors rfer to the maprty of ndividuals who hold
preferences w here drug consum ption yields zero utlity as ‘society’, who are responsible for
determ Ining dmug policy. It is alo assumed that it is nondmg users who are adversely
affected by the extemalities created by addictive drmug users. Such argum ents appear to

suggest that dmug users are In som e way not part of a society, they do not suffer from dmg

rehted acquisitive crine, do not contrbute towards health care provision and their
preferences are som ehow nferorto them ajrity .

A sin plerargum entcan be extended from this. One sin ply has t© wonderw hy it is that
the ‘restof society ' know s about the problam s associated w ith drug use w hereas the Individual
dmg user does not. C learly this is not the case if, as with an okers, individuals m ake their
choices In the know ledge (or at Jeast part know ledge) of the risks associated w ith their
consum ption  (this is the essence of the Rational A ddiction m odel). T effect what we are
considering are issues of personal choice and the restriction of that choice enbodied In
argum ents conceming m erit or ‘dem erit! goods. I reference to ndividuals who choose to
take stim ulants, M 111 (1991/1859, p.111) concludes that ‘their choice of pleasures, and their
m ode of expending their lncom e, after satisfying their legal and m oral obligations t© the State
and o hdividuals, are their own concem, and m ust rest w ith their own judgem ent’. B Jock
(1996) fom alises this argum ent w ith reference t© the gans n welfare resultng from two
ndividuals trading n cunently prohiited goods. Block argues that the welfare of third
partes, assum g their rights t© person and property are not being violated, should be
disregarded in this context:
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.. A third party can verbally oppose any given trade. But that opposition cannot
be revealed through m arket choices n the sam e way that trade betw een the two
parties indicates a positive evaluation of the transaction.

Block,1996,p.434).

The problan econom ists face w ith regpect © these argum ents is that there are no tols for
'm easuring’ subjpctive values such that the extemalities and m erit goods fram ew orks are
com patble. deed, even if there existed such a measure, the philosophical and ethical

problam swould stdll rem amn.

3.4 Productivity and Labour Supply

A frequently cited consequence of illicit drug use is its in pact on Jabour force participation,
particularly w ith regpect to chronic absenteeign . The prin ary concem n this regpect is that
reduced Jabour m arket experience of dmig users w ill ultm ately result n a low er aggregate
level of hum an capial accum ulation w hich w 111 tend t© reduce overall productvity and hence
living stendards In a com petitive globalm arket. Th otherw ords, there is an extemal costlbeing
m posad on the restof society when drug users do not Invest in hum an capital form ation. That
dmg use renders individuals Jess econom ically productive is very difficult to estblish
an pirically .M ron & Zw iebel (1995) refute the argum ent referring to w ork by N orm and etal.
(1994) and W Inick (1991),which suggests that if anything, except for the heaviest users, there
exists a positive relationship betw een Individual eamings and self-reported drug use orat Jeast
no negative relationship. The m otivation for questioning the relationship betw een drmug use
and Jabour m arket outcom es is the recognition of the possible sin ultaneity of dmig use and
wages, and the existence of unobserved heterogeneityy, which raise questions about the
direction of causality In a wage equation mvolying a m easure of drmug use as an explanatory
variable.

The relationship betw een substance abuse and Jabourm arket status tends not to generate
any consensus In the literature. For exam ple, although m ost econom ists would argue that
substance abuse w i1l im pact on Jabour supply, perthaps through som e detrim ental effect on
health, there are som e that argue that it is unem ploym ent that tends t©o foster drug use, rather
than the reverse (Peck and Plant, 1987).W here there is agreem entover the likely direction of
causality, there is am ixture of results that Jeave the In pact of substance use on Jabour supply
open to question. For exam ple, In considering alcohol abuse and Jabour supply, M ullahy and
Sindelar (1991) and M ullahy and Sindelar (1996) find a st@atistically significant negative
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association betw een these varables, w hereas K enkel and R ibar (1994) do not @lthough they
find a amall satstcally significant negative association betw een heavy drinking and the
Tebour supply of males). The different conclusions that are drawn from these studies may
relate o the different definitions of Jabour supply thatare used. K enkel and R jbar focus on the
hours of Jabour supplied w hereas both the M ullahy and Sindelar papers focus on participation .
How ever, K aesther (1994a), using the sam e data set as K enkel and R ibar (the US National
Longiudmnal Survey of Youth — NLSY ), finds a negative association betw een m arijuiana
(cannabis) or cocane use and the hours of Jabour supplied by young m ales.

A1l these studies deal with the issue of endogeneity of substance abuse and Jabour
m arket outcom es In stendard w ay's, yet there gopears t© be a Jack of consensus n the results.
Against this, Zarkin etal. (1998a) suggest that substance abuse and hours w orked are not
endogenously determ med. Follow g extensive tests for exogeneity of substnce abuse
varables, they estim ate a single equation m odel of Jabour supply fora sample of 18 t© 24 year
od men wken from the US National Houschold Survey on Dmg Abuse. They find no
significant relationship betw een pastm onth Jabour supply and the use of cigarettes, alcoholor
cocaine M the st month. A though they find a significant positive association w ith past
m onth cannabis use, they conclude that there is little evidence to support a robust Jabour
suppl~drug use relationship. Sin ilarly, although K aesmer’s (1994a) cross sectional results
Upport a negative relationship between dmg use and hours of labour supplied, his
Jongitudinal estim ates do not support any systam atic effect of dmig use on Jabour supply.
K aestnerconcludes:

.. There does notappear to be a comm on experience w ith regard to drug use and
Jabour supply, and public policies should reflect this fact if they are t© be effective
and cost efficient. The goal of policy would be to identify those ndividuals for
w hich illicitdrug use doesbecom e problem atic.”

K aestmer, 1994a,p.145).

n addition to the association betw een drug use and unem ploym ent, there is a grow ing
body of empirical evidence in the labour econom ics literature that suggests that once
endogeneity is accounted for, one rarely finds a significant negative relationship betw een
substence abuse and wages. Kaestmer (1991), usig daa from the NLSY, finds that, if
anything, ncreased frequency of illicit dmig use (n this case cocaine or marijana) is
associated w ith higherw ages. This result, consistent across gender and age groups, w as found
using a H eckm an tw o-stage estim ate of a w age equation. Liikew ise, G illand M ichaels (1992)
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and Register and W illiam s (1992), usng the sam e data as K aesmer but slightly different
approaches to control for the selfselection of ndividuals nto drmug use and the Jabourm arket,
find very sin ilar results. These findings echo the results that have been found for the

relationship betw een alcohol and w ages. For exam ple Berger and Leigh (1988), using data
from the US Quality of Em ploym ent Survey and taking account of self-selection, found that
drinkers receive higher w ages, on average, com pared to non-drinkers. M ore recentw ork has
recognised a non-lnear relationship betw een alcohol consum ption and w ages. For exam ple,
using different sources of data, French and Zarkin (1995), Heden (1996), Ham ilton and

Ham ilton (1997) and M acD onald and Shields (1998, 2001) present results that support an

nverse U-shaped relationship betw een drinking ntensity and wages @lthough Zarkmn etal.
(1998b) repct their previous results In support of a positive retum to wages across a w de

range of alocohol consum ption levels).

There is, how ever, som e research that questions this general view . A s a follow-up t©
previous results, K aestmer (1994b) presents cross-sectional and Jongitudinal estm ates using
tw o waves of the NLSY . The cross sectional results are generally consistentw ith the previous
studies, but the Jongitudinal estim ates only provide partial support for the positive relationship
betw een dnug use and wages. The results suggest that the wage-drmug use relationship varies
according t© the type of dmg and individual: for exam ple a positive relationship betw een
cocaine use and wages for fam ales, but a negative relationship betw een m arijiana use and
wages form ales.M oreover, K andel etal. (1995) suggest that the relationship betw een drug
use and wages w ill vary w ith the stage of an ndividual’s career. U sing a follow-up cohortof
the NLSY , they find a positive relationship betw een drug use and w ages in the early stages of
an ndividual’s career, but a negative relationship Jater on I the career (In the m id-thirtes).
H ow ever, Burgess and Proper (1998), using the sam e data source, are notable to replicate this
finding. Th their analysis they consider the effects of early life behaviour (such as drmug and
alcohol consum ption) and later life outcom es, including productivity . Their results suggest
that adolescent alocohol and softdrug use has little orno effecton the eamings ofm en In their
late twenties or thirtdes, although they do find that early hard dwig use has a significant
negative in pact. A ge differences have also been found by Buchm ueller and Zuvekas (1998),
who analysed data from the US National Insttite of M ental Health’s Epidan iological
Catthment Area ECA) suwvey that was collected In the early eighties. Buchm ueller and
Zuvekas m ake the sam e criticiam of NLSY studies as Kandel etal., In that com pared the
NLSY , the ECA covers prim eage (3045 years old) w orkers as w ell as young people. Their
results suggest that whilst there is evidence of a positive relationship betw een drug use and
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Tncom e for young w orkers, there is strong evidence t© suggest that problam atic’ dmg use by
prin e-age w orkers is associated w ith Jow er lncom es.

n concluding this section w e note that apart from M acD onald and Pudney (2000ab.c)
there is Iittle work in this area that is set .n a Brtsh context. M acDonald and Pudney
(2000ab) find little evidence to supportthe Kandel etal. (1995) life-span hypothesis, indeed,
Iike Burgess and Propper (1998), if anything their results contradict it. The authors find that
this result is aleo gender specific, and only wlevant t© the past use of recreational or soft
drugs. In particular, M acD onald and Pudney (2000b) only find a positive association betw een
past recreational drug use and the wages of olderw om en. There is practically no evidence t©
suggest any positive retums o dmg use for the younger cohort, partcularly formen (n all
cases the estin ated coefficients are negative form en). W hat the authors are able to find isa
highly significant relationship betw een dependency drug use and unem ploym ent (for younger
women, olderm en, and young m en and wom en when considered together) . This represents
Iong-term ham to en ploym ent progoects, particularly for young people who w illm iss outon
vial human capial nvesm ent. M acDonald and Pudney (000c) suggest that taking the
relationship betw een drug use and unam ploym ent into accountm ay help explain why recent
work has failed to find any significant negative relationship between dmg use (except for
recreational drug use In oder men) and eamings. They show that drug use (particularly
dependency drigs) greatly ncreases the risk of unem ploym ent, and any association w ith
eamings for those n w ork therefore m issesm uch of the in pact.

C Jearly the empirical evidence on the Jabour m arket outtom es of illicit drug use is
m ixed, but there would appear t© be som e evidence of negative hum an capital effects in
relation t© drug users, and kence the Jabour m arket effects of illicit drug use are a genue
concem forpolicy m akers.

4. The Legislative Debate

So far we have considered two amas of the econom ics literature that allow us to further
understand illicit drug use and its consequences. Th econom ics, there is also a litemature that
focuses on the consequences of legalishg currently prohibied drmugs. The m ajprity of this
Jiterature draw s upon the theories outlined In the previous section to present a case that is
typically n favour of epealing the cuntentprohibition lew s. A m ajor draw back w ith m uch of
this work, how ever;, is the apparent Jack of detail conceming the operation of legal drmigs
m arkets. W hereas m any comm entators rely on a discussion of the failures of prohibition to
argue for legalisation, very few (oerhaps understendably) consider the practicalities of legal
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(regulated) drugsm arkets. There are of course som e exaeptions, and these are the focus of this
brief section. Perhaps one of the m ost vocal of the protagonists In this arena is Stevenson

(1990, 1991ab, 1994ab). Stevenson 's argum ent is quite straightforw ard. H e envisages a free
m arket for all drugs w ith a bare m lninum of regulation along the lnes of that for alcohol.
This regulation w ould be used o safeguard children, restrict advertising, licence retail outlets,
and provide restrictions for the operation of m achinery . Stevenson argues that a free m arket
wih m ninum regulaton would operate n a socially acceptable m anner, bringing about
low er prices, ncreased quality and much product differentiation. These conclusions are

manly drawn from observations about the workings of the prohibited m arket and how

Jegalisation w i1l ram ove m any of the negative consequences of enforcem ent. The m ain issues
are presented below ; In particular those relating to the supply side of a legalm arket and the
process of adjusm ent tow ardsm arket equiliorim .

4.1 Supply in the Legal Drugs market

One of the concems about drug use highlighted in the previous section is the in pact upon the
health of users (@nd the subsequentburden upon publicly provided health services) . Stevenson
(1994a) suggests that legalisation will result n the orderly m arketing of safe products by
specialistdrug fimm s (or existing com panies w ho already supply tobacco oralcohol) operating
I a com pettive ntemationalm arket. The author draw s an analogy w ith the pharm aceutical
ndustry where corporate profitability depends on continuous Innovations so that ultm ately,
legalisation would stim ulate research br synthesised drugs that are safe (n term s of health
effects) but share the sam e characteristics as existing drmugs. Stevenson’s general argum ent is
that Jegalisation would take the distribution of drugs out of the hands of dubious dealers n
favour of large com panies w ith brand nam es to protect, who would thus view product safety

asahigh priority.” Block (1996) presents a sin ilbrargum ent:

. Legalization w ill likely reduce drug-related problem s. In purities in narcotcs
would be better dealt w ith by Jegitm ate businesses than the present fly-by-night
operations created by prohibition.

Block,1996,p.434).

B A lthough, presum ably the com panies would have t© overcom e the stgm a of supplying previously illegal
substances.
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O f course, onem ightargue that this already exists in illegalm arkets, as dealers are unlikely t©
want to ntentionally poison their custom ers (¢.f. Nadeln ann (1988), who contrasts the sm all
num ber of narcotic-related deaths w ith the huge rnum bers of deaths associated w ith alcohol
and tobacco abuse). n relation t© this issue, the Jegal sanction of tobacco supply has certainly
not resulted In a ‘safe’ product, although producers have reacted t© dem and by supplying
low er tar’ cigarettes. How ever, Stevenson (1991, 1994a) and Clark (1992) both draw a
com parison w ith the alcohol industry t© conclude that consum ers are m ore likely to be certain
about the quality of legally supplied drmgs than they would be with those from an illicit
supply eg.oompare m oonshine’ w ith branded whisky’) .

Chesherand W odak (1990) also concede the likelthood of quality m aintenance w ithin a
free m arket for drugs, but m ake reference to the m arket for aloohol t© suggest one possible
problan with this model. As a result of the Jegal m arketing of alcohol and tobacco these
products have becom e firm Iy entrenched W esterm culiures. W hathas follow ed as a resultof
the size of Jecal alcohol and tobacco m arkets are governm ents who are fnancially dependent
on these Jegal dmugs. G iven that few governm ents are w illing to take any real action t© redress
the associated health problam s these drugs present, the authors advocate caution w ith respect
o follow ng the sam e route w ith cunently prohibited drugs. A s an altemative, Chesher and
W odak advocate the supply of currently illegal drugs through a governm entm onopoly. Under
this system a ‘use pays’ principle would be adopted whereby govermm ents continue to
discourage drug use but provide drugs that are taxed proportionately according t© the health
and social costs thelr use generates. The revenues from supply above cost can then be
allocated to welfare and health program s ain ed at preventing and treating drug related
problan s. W ith regpect to these tax revenues, Caputo and O strom  (1994) have estim ated that
the m arijuana ndustry n the US in 1991 generated betweaen 5.09 t© 9.0 billion dollars of
untaxed reverue M A Tthough this estin ate is produced assum ing a unitary price elasticity of
damand (see Jatar), the figures are considered a Jow er bound. It is also worth noting that a
recent estim ate for the UK market (Sleator and A Tlen, 2000), suggests that legalisation of
cannabis w ould result in a one billion pound increase in govermnm ent revenues per year.

The purpose of this brief section w as to highlight som e of the debate n the econom ics
Iiterature conceming altematives to the prohibition of drugs. There is no empirical work In

1 This estim ate is based on an analysis of seizure data, inform ation on consum ption form the N ational Tnstitute
of D rug A buse nationalhousehold survey, and D rug Enforcem entA gency estim ates of streetprices w ith data on
tobacco production and selling costused as a proxy forcannabis) .
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this area, and the conclusions thathave been draw n cannotbe tested under curnrent conditions.
T this sense, the contrdbution to the debate on Jegalisation represented by thisw ork is 1im ited,
but it is based on basic econom ic principles. In the next section w e corsider the contribution
of econom ics to understanding the consequences of curmrentdrmigs policy .

4.2 Current Policy Interventions

The use of a welfare econom ics fram ew ork t© analyse the problam of drmug m isuse often

results n a quite persuasive case against prohibition, or at Jeast no com pellng case i its

favour. H ow ever;, gpart from the D utch policy of decrim inalisation (see de K ort1994) and the
South A ustralian C annabis Expiation Notice CEN ) systam  (see Sutton & Sarne 1992), there
are very few govemm ents w orld-w ide that advocate anything other than outright prohibition.
If one takes as given the policy that drug consum ption is t© be reduced (the typical public

policy), then it isw ith respect to the optin al use of policies that econom ic analysis can be of
great value. A brief review of the econom ics of drug enforcem ent policies is presented in

W agsaffand M aynard (1988).The authors highlight the debate betw een advocates of supph~
side policies and those w ho favourdem and-side policies. The theoreticaldebate n this respect
is perhaps hindered by a lack of form ation; how ever, there are a num ber of recent papers
that have attem pted to address that problam . Before considering these further it is appropriate
to outlhe the options avaikble t© policy makers where the ultmate goal is t© reduce
consum ption and t© highlight the debates thathave taken place in this context.

4.2.1 Supply-Side Enforcement Policies

The classic view of dmg consumption is that damand is completely price melastic w ith
regpect o addictive goods Rottenburg 1968). If this is the case then there are num erous
In plications forpublic policy ntended t© target the supply side. Supply-side policies (such as
seizures, Jarge-scale purchase or destruction of crops, Increased severity of penaltes for
dealing, etc.) are In plam ented In order o reduce the available supply t© users and push up the
m arketprice of a drug o as t© r=duce consum ption . W hether ornot this occurs In practice isa
m atter for debate (see Jater), but if this type of tervention affects prices, and dam and tends
o be prce mnelastc, the lkely outtome is that supply-side policies are selfdefeating.
Silverm an and Spruill (1977) highlight this dilem m a quite succinctly:

. If the num ber of addicts who do not adjust their habit [In reaction to price

changes], but comm it crim e to m aintain it is Jarge, society is caught in a vicious

29



spiral: M ore crim e Jeads t© m ore vigorous suppression of the heroin supply, and
the resulting rise in prices aggravates the crim e problem further.
(Silverm an and Spruill, 1977,p.81).

T otherw ords, supply-side policies that push up prices M the face of nelastic dem and do no
m ore than putm ore m oney n the hands of suppliers. Such argum ents have led com m entators
o suggest that dan and-side policies are likely t© be more (cost) effective than supply-side
control. hdeed, Holahan (1973) had earlier comm ented that:

. Since the dam and for heroin ism ost likely price-nelastic, at least over a w ide
range, it is probably m ore w orthw hile to operate directly on dem and by affecting
such variables as tastes, the prices and availability of altermative drugs, treatm ent
availability, and so on.

Holshan, 1973, p.467).

This discussion highlights wo key debates that need t© be addressed em pirically.
Firstly, is it the case that supply side enforcam entpolicies, such as seizures, push the price of
drgs upw ards? If this is the case, then do increases in price reduce the Jevel of consum ption
of drugs? Answers o these questions are flindam ental t© our assesam ent of current supply
side policies. Ih the follow ng sections we consider how econom ists have gone about
addressing these issues.

4.2.2 The Effect of Supply-Side Enforcement Policies on Price

A s already m entioned, the primary ain of supply-side enforcem ent policies is t© push up
ilicit dmig prices so that they becom e prohibitive. A lthough there has been som e theoretical
debate over the In pact of enforcam entpolicies on prices, there is very little em piricalw ork In
this area. Two notew orthy excgptions stand out. D iNardo (1993) has studied the effect of
cocane seizures on price and, building on thisw ork, Yuan (1994) has considered the effectof
enforcem ent policies on the price of heroin and cocamne. The m otivation for this area of
research Is driven by the possibility that although the typical enforcem ent policy of seizure
m ay have som e in pact on price, it is quite possible that varations in seizures are actually
driven by changes In quantity available, which affect price at the sam e tim e. In otherw ords
the causal r=lationship betw een enforcam ent and prices is not necessary obvious. W hat is
m ore, as suggested by Holshan (1973), it is open to debate as to whether even large-scale
Seizures can have any effect on price given the potentially large rum ber of suppliers and the
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lucrative profits thatattract them nto them arket.

DiNardo (1993) investigates this issue by considering data available from the US D g
Enforcem ent A dm mistration’s D EA ) SystEm t© Retreve nform ation from D rug Evidence
(STRIDE) and data from theM onitoring the Future M TF) sam ple ofU S high school seniors.
STRIDE isused to produce price series for cocane and seizure inform ation, w hereas theM TF
data are used t© provide inform ation on consum ption. D N ardo uses a varety ofestim ation
techniques and quastexperin ents to testw hether variations (over tin e orby region) n DEA
seizures of cocaine can help explain varations in either dem and or the price of cocamne.
Regardless of the technigque used, DiNardo finds little evidence to suggest that law
enforcem enthas a satistically significantpositive in pacton the price of cocame. If anything,
there appears t© be a negative relationship betw een seizures and cocaine prices. On the other
hand, D N ardo finds that the relationship betw een seizures and quantty dan anded is actually
positive (1e. higher seizures tend to occur where the dmug problam is greatest) . The author
suggests that this finding is consistentw ith the hypothesis that seizures are directed w here the
drug problem &m ostnoticeable and thus they tend to m ior dem and. Thus, seizures w ill be
Jow estwhere the dam and for cocaine, and hence prices, is Jow est. Th other w ords, variations
n price reflect variations in dem and; whereas enforcem ent and supply are endogenously
determ ined.

Yuan’s (1994) gpprach amounts to an extension of DiNaro’s work, taking nnto
account the need to dentify the direction of any causal relationship betw een enforcem entand
prices. As with D Nardo, Yuan uses daa produced from STRIDE and estm ates a vector
autoragression m odel o test the G rangercausality betw een enforcem ent and drig prices. The
author also considers the effect of very large seizures by com paring prices pre and post
seizure. In effect Grangercausality from enforcem ent t© prices would be a conelation
betw een prices In the currentperiod and enforcem entof previous periods. H ow ever, it is quite
possble that any G ranger-causality observed through autoregression tests is actually driven
by a third unm easurad variable that relates t© the tw o varables under nvestigation. A s such,
Y uan suggests that finding no G rangercausality is a m ore robust result than finding G ranger-
causality . U sing tim e series data for 135 m onths, Y uan fim Iy rejects the null hypothesis that
changes In enforcam ent do not G rangercause changes In prices @lthough this is only
significantw hen seizures are m easured In num ber, notw eight orvalue) . n otherw ords, Y uan
does find a link betw een enforcam entand prices, buthis results suggest that the relationship is
negative. n addition to this, Y uan also finds that changes In cocaine prices resoond negatively
to changes n heron seizures, and changes n herodn prices respond negatively t© changes n

31



cocalne seizures. Yuan confim s these results from an analysis of very Jarge cocaine and
heroin seizures and price varations before and after the seizures. The im plications arising
from the work of Yuan and D INardo are m ixed and require further research. These resuls
could be revealing m ore about what is happening on the dem and-side than the supply-side,
whereby dem and is being reduced (s a result of the ncrease I perceived risk follow ng
observed seizures)™® m ore than supply is being reduced and hence price s &lling.

4.2.3 The Effect of Price Changes on Consumption

W e have already seen that there is som e debate over w hether enforcan ent actually has arty
effect on prces. How ever, assum Ing that higher prices are stll a policy goal, it is clearly

essential o understend how prices affect consum er behaviour. Ihdeed, not only are price
elasticites of damand In portant for evaluating enforcem ent policies, such inform ation is

relevant for assessing the inpact of altemative policies t© prohibiton ee, 1993). The

speculation about the own price elasticity of dem and for drugs highlighted earlier is notw ell
entrenched In em pirical research. W hereas there has been considerable rescarch nto the

dem and elasticities of alcohol and twbacco (as discussed eardier n section 2), research n the
area of illicit drugs is som ew hatpatchy . O £ course the m ain ocbstacle o progress in this area is
the Jack of availble data. There are how ever som e notable exceptions t© the general lack of
activity n this in portant research area. Before w e consider these, w e should first discuss the
theoretical debate aboutprice regponsiveness of drug users.

There has been considerable debate as to whether dem and behaviour in illicit drmug

m arkets is particularly price melastic. M oore (1973, 1990) suggests that it is the ‘effective
price’ that is of mlevance t© dmg users not the m arket price and that any reduction in
consum ption follow Ing a price rise is sufficient to justfy supply-side policies. This effective
price m ight be defined by an index including the m arket price, the purity of the dwg, risk of
the market, etc. As such, different users will react I different ways according to the
know ledge they have to determ lne an effective price. This m ight well be tue for, say,

experim ental users, who would have weak know ledge of the m arket and subsequently be
som ew hat price regponsive. Becker et al. (1991) extend the theoretical debate about the

possibility of different price responses for different users by recourse t© the Rational
A ddiction m odel discussed earlier. Their argum ent is that the young and poor are m ore Iikely
to react to m oney price changes because typically they place a an aller m onetary valie on

Ba Ithough this could be apolicy aim in itself.
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health and other future ham fi1l effects, which in theory should form part of the total cost of
an addictive good. Therefore, as price becom es a bigger share of total cost @s in the case of
younger or poorer users), long-mn changes In dan and brought about by changes in price
becom e Jarger relative to changes thatm ight e brought aboutly changes in total future cost.
T otherw ords, Jow er Incom e people (Or younger people) tend to regpond m ore t© changes In
price than do higher iIncom e people (or older people), who tend t© reactm ore to changes in
future hamm fi1l effects.

W agstaff and M aynard (1988) provide an altemative view of dem and elasticities. The
authors presenta ‘doublekinked’ dem and curve at the aggregate level that is a synthesis of
tw o diam etrically opposad view s orighally suggested by B lairand Vogel (1973) and W hite
and Liuksetich (1983).The result is am arketdem and curve thatexhibits tw o elastic segm ents,
one at low prices and one athigh prices, and a general nelastic segm ent covering the m ddle
range of prices. B Jairand V ogel (1973) argue thatat low prices them arketw i1l consistofboth
addicts and recreational users. W hen prices ncrease dan and w 11l a1l as recreational users
leave the market (in favour of substiutes) and addicts curtail their consum ption tow ards
m antenance doses. Beyond som e price the m arket w 11l only consist of addictive users who
exhibit price nebstic dem and. W hite and Luksetich (1983), on the otherhand, consider the
effect of very high prices; suggesting that after a certain price the efforts t© raise funds
becom e prohibitive and addicts w ill Jeave the m arket (o enrol on treaim ent programm es or
due to anmest and convicton). If W agsaff and M aynard’s synthesised chape of
contam poraneous dan and curve w ere found to exist then there are considerable In plications
for public policy, depending on the Jocation of m arket equilibrium . Unfortunately there is
Iittle orno evidence to support such a hypothesis, although there have been som e attem pts t©
estim ate the price elasticity of dem and for som e drugsw hich we w illnow consider.

One of the earliest attem pts at ‘m easuring’ the price elasticity of dem ard fora drug is
presented in Silvermm an and Spruill (1977). The focus of this research is an vestigation nto
the relationship between a price ndex for retail heroin and m onthly-recorded crim es, the
assum ption being that heroin expenditure is a finction of the re@il price and quantty
consum ed. This relationship betw een expenditure and consum ption can be sin ply expressed
as:

D.=H (P)P, (7)

t
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where, P is the price of heroln and H Py is the quantity consum ed at this price. T this case,
heroin consum ption is assum ed the follow ing finction form :

h

H,=hB, ®)

where h is the elasticity of heroin consumption with respect to price. This yields an
expenditure fimction of the fom :

Dt:h Pl+h (9)

0Tt

Unforunately, appropriate data to estim ate (9) directly w ere notavailable t© the authors,
S0 an altemative approach w as taken . Sikverm an and Spruill, suggest that the w illingness of an
addict to adjust consum ption I reaction to price changes is related to the tolerance built up
and the availability of substitutes eg.m ethadone). A s such, they m odel price elasticity as a
nonstochastic function of the potency of heroin and its price relhtive t© recent prices. This
relationship is given as:

h=1e%+1,e?, 10)

where P, is the average price of heroin I the 4 m onths prior to month t, P: is the price of
heroin n month tand S; is the potency fourity) of the average retail sale n month t. The
m odel was estim ated using m onthly data from D etroit during the period N ovem ber 1970
through July 1973. As we will see, from this equation Iferences can be made about the
elasticity of heroin dem and based on heroin prices and crim e data only. There are som e
caveats that should be observed nevertheless. Firstly h -n (10) will only tuly represent
elasticity of dem and under the condition where B./P.=1 and hence it is a m easure of ‘long-
mn’ elastcity. A second requiram ent is that price changes are caused by chifts in exogarous
supply ie. the dam and curve is sable. Another caveat is that the price and potency data used
by Sikrarm an and Spruill reflect condibons n only one heroin market O etroit) and were
estim ated from data acquired by the DEA . The final results w ere estin ated using least squares
regression on a log linear crin e m odel incorporating (10). The estm ates suggest significant
values of 1; and 1, of 0251 and 0670 respectvely. Thus, for a relatve price level of 1
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(E/Pt =1) and a potency of 2 5% , the Jong-mun elasticity of consum ption is —0 267 (educing
©-0247 for10% potency).This suggests thata 10% price ncrease n retail heroin w il result
honlya27% reducton in consum ption.

A Ithough the Silverm an and Spruill results can only be view ed as tentative, theirw ork
stood alone in the literature untl the subjectw as revisited by Caulkins (1995b), B retteville-
Jensen and Suton (1996), and G rosan an and Chaloupka (1998). The approach taken by
Caukins is to circum vent the Jack of reliable data on quantity and price by parttioning the
price elasticity nto the productof tw o elastcities that nvolve an nterm ediate quantity w hose
relationship with market quantty can be modelled. Ushg data from the US Dmg Use
Forecasting System ,*® Caukins ncludes the percentage of arrestees testing positive for the
dmg in question as an interm ediate variable. The m odel breaks the problem into a series of
sim pler estim ation problem s that ncludes the anests of dmug users and nonrusers  (ooth
unrelated t© drug use and as a function of drug use) and a functon of spending on drugs.
U sing data from the STRIDE to produce price seres, Caulkins com bines this w ith the anrest
data from the D g U se Forecasting Systam t© produce a num ber of price elasticity estin ates
via two stage least squares regression . Th particular, he estin ates the elasticity of dem and for
cocaine to be -2 5 and that forheroin t© be -1 5. A lthough these are n sharp contrast to the
results for Silverm an and Spruill (1977), the error bands around the pont estm ates are quite
large due t© the m any data uncertainties and, conceivably, the estim ate for cocaine could be as
anallas-05.

The an pirical debate over the true nature of dam and elasticities is furtherm uddled by
the work of Bretteville-Jensen and Sutton (1996) who introduce a new distinction betw een
‘ordinary’ drmug users and dealer-users. The authors use data on 500 individuals collected via
questionnaire from attendants at a nesdle exchange service In Oslo, Noway. The data
hchides inform ation conceming ncome @nd its sources), heron consum ption, dealing
actvity (recognising thatdrug users w ill often sw itch t© dealng to fnance their consum ption)
and prices paid. T addition t© this nform ation, the authors also include data r=garding
attitudes tow ard rigk, the effect of anrest on status and inform ation on exchange visits and
syringe distribution. U sing this data Bretteville-Jensen and Sutton estin ate three m odels n
tum. The first is a switthing regression m odel of heroin consum ption w ith endogenous
aw itthing on dealing status. O bserving that the consum ption of dealers and non-dealers could

16 mhis programm e was recently re-Jaunched as the A nrestee Dug Abuse M onitoring Programme @DAM ),
whichwas thebasisoftheNEW -ADAM programm e currently running in England and W ales.
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be derived firm a two-egquation latent stucture, the authors jpintly estim ate these with an

auxiliary equation that allow s for selfselection of dealing status. The second m odel is a self-
selection model of the quentty of herom s0ld by dealers, phtly estinawed wih the
participation equation from the first m odel. Finally, spline finctions are Introduced into the
sw itthing regression m odel t© test for different form s of the relationship betw een price and
consum ption . B retteville-Jensen and Sution find that the price elasticity of dem and fordealers
ismuch an aller (n m agnitude) than thatof nondealers (-0 20 com pared t© —1 23). The caveat
o be cbsarved here though is that the results also suggest that individuals do notm ake the
choice t© deal independently of their consum ption. In other words, if dealers are heavier
conaum ers they are more lkely t© be less priceresponsive. H ow ever, altough the estim ate
for dealers is sin ilar to the Silverm an and Spruill (1977) estim ate, the m arket conditions in

D etroitduring the early seventies are likely to be quite different from  those prevailing In early
nineties Oslo. The other important result Bretteville-Jensen and Sutton report is on the

hypothesised double-kinked’ dem and curve, orighally proposed by W agstaff and M aynard
(1988). The r=sults of the estim ated spline finctions which allow for varying elasticity in

different segm ents of the danand curve) offer no evidence to support the hypothesis.
A lthough these results are only based on a range of prices quoted 1n O slo over one yvear (@nd
W agstaff and M aynard offer no Indication of the price ranges atwhich the slope of dem and
m ight change) they db cast doubt on the practical existence of a m ulti-segm ented dem and
curve foraddictive drugs.

O ther estin ates worthy of consideration are N isbet and Vakil (1972) and van Ours
(1995). Nisbet and Vakil (1972) consider the price elasticity of demand for m arijuana
(cannabis) using data collected via an anonym ous postal questionnaire of students. A lthough
the m ethodology is potentially cbjectionable, the researchers asked the students t© trace their
own demand fimctions and this inform ation, coupled w ith other actual daa, were used t©
estim ate a linear and a double Jog dem and fimction. U sing sim ple regression techniques, the
authors suggest price elasticities of damnand for cannabis at the going m arkets prices of
between -0 36 to -1 51. There are of course m any caveats to these results, not Jeast the nature
of data collection, but they are usefiil ndicators of price sensitivity of cannabis dem and. A
quite different approach is presented In Van Ours (1995), who takes a retrogpective Jook at
Opim demand n the Dutcth East Ihdies (Indonesia) for the period 1923 to 1938. The data
were collected during the so-called Opimregie, a system by which the mportaton,
production and sale of opiates was operated via a state m onopoly. The Dutch govermm ent
ntended t© use the system t© reduce crim hality, guarantee purity and ultm ately reduce
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opim use. To estin ate price elasticities, van O urs used consum ption data from 22 r=gions for
the period under consideration and constructed series for the real opium price and real
ncom e. Using two stage least squares, the elasticity of dem and for opim I the period is
estim ated at-0.7 and -1 0 for the shortand long-nin respectively.

C Jearly there isnotyeta consensus on the possible range of price elasticities for certain
dmgs. The varous em pircal estim ates found in the lierature are summ arised In Table 1.
A lthough these figures illustrate the w ide range of estim ates that have been presented, the
general conclusion must be that for many dmgs consumer damand is to some extent
regoonsive t© changes In m arket price and therefore policy nterventions need t© be devisad
w ith this in m Ind. lhdeed, these results suggest that illicit drug users are on average jistas, or
even m ore resoonsive to price changes than cigarette am okers, although one must bear n
m Ind the error bands on all these estim ates (see Labeaga (1999) for a discussion of recent
estim ates of the price elasticity of dem and for cigareties).

Tablel.Summ ary of price elasticity estin ates forvarious drugs

A uthor(s) Dmg (s) Data E lasticity
Bretteville-Jensen & Sution (1996) Heronn Q uestionnaire of 020 [dealers)
N omw egian addicts 4123 mon-dealers)
Caulkins (1995b) Heroin & Dmug Use Forecastng —-25 Cocane)
Cocaine System and STRIDE -15 Heromn)
Grossnan & Chaloupka (1998) Cocaine M onitoring the Future 096 (shortrun)
Survey and STRIDE -1 35 (long run)
N isbet& Vakil (1972) Cannabis Questionnaire of UCLA -036 (lowerbound)
students -1 51 (upperbound)
Sikverm an & Spruill (1977) Hemmn M onthly data 1970--027

1973) from D etroit

van Ours (1995) O pium Govemment daw from 0.7 (shortrun)
192338 -1.0 (long run)

4.2.4 Demand-Side Policies

I the previous section w e considered how policies aim ed at affecting drug supply m ightbe
evaluated.W e now tum our attention to the policies ain ed at changing consum er dem and for
drgs. There tends not t© be a great deal of discussion in the econom ics literature about the
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efficacy or desirability of so-called dam and—side policies. This is perhaps understandable, as
the typical ain of these policies is t© reduce the consumption of illicit dmgs through
education, rehabilitation or harmm reduction programm es, whereas econom ists have been
concemed w ith the m ore general consequences of addictive behaviour Buck etal.1996).W e
have already seen that drug users are likely t© regpond to price changes, particularty n the

Jong run and thatpolicies thatbring about long-term changes in drugs prices w ill have am ore
Jasting affect than tam porary w ars on drugs’. H ow ever, w e also need to considerpolicies that
are aim ed at addicts directly . Th this regoect, w e can reflect on tw o opposing outcom es in the
literature: one that com es from the Rational A ddiction fram ew ork and one that is based on

an pirical evidence, albeitata local level.

W hen analysed In the context of the Rational Addiction model, ham reduction
programm es have been criticised for belng counter productive Neri and Heather, 1995;
Stevenson, 1994a). The reason for this conclusion is that harm-reduction nitiatives, such as
needle exchanges and inform ation centres, effectively reduce the expected cost of addiction.
This is because rational addicts w i1l tgke accountof the total cost of drugs, w hich Includes the
extra costand risk (or future ham ) associated w ith illegal activity (eg. in purites, violence,
the rdsk of ADDS from charing needles, search costs, eft.). Ham reducton programm es
typically reduce m ortality and the expected future harmm ful consequences of addiction, and
hence the total cost. A s a consequence, the reduction In expected future costs of addiction
could result in greater drug use @lthough arguably it is the ham caused by drmig use that is the
poInt of concem, not the am ount per se). The sam e argum ent can be usad about the rle of
nform ation when set In the context of hamm reduction. For exam ple, Stevenson (1994b)
argues that if purely factual Iform ation is provided (as opposad t© goverm ent “Just say
No!” cam paigns), this could lead t© addicts believing that drug use is notas dangerous as they
m Ight have first thought. A gain, this reduces the expected total cost of drug use and is lkely
o ncrease dam and.

Contrary to this theoretical prediction, there is some evidence that ham -reduction
programm es can be beneficial. Coid etal. 2000) report the results of a study into 221 opiate
addicts that soughtm ethadone treatm ent n the Inner-city area of London betw een 1995 and
1998.The key finding in this research w as that during a six-m onth study period forthe 116 of
these subjcts thatw ere follow ed up, heroin use decreased by around 50% . n addition, this
reduced drug use w as associated w ith Jow er Jevels of crin e. Tn term s of the econom ic in pact,
the authors estim ate that the benefits of six m onths m ethadone treatm ent @ reduction in
llegal eaming of betw een £2,000 and £7,8000 peraddict) com pared favourably w ith the costs
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of the programm e (@pproxin ately £960 per addict) . O £ course, there are a num ber of caveats
that should be mentioned. Firstly, from this small ssmple we cannot assume that all
m ethadone treatm ent program m es w ill be as successfiil: not all heroin addicts w i1l respond In
the sam ew ay, and over three quarters of the addicts in the study w ere selfpresenting .

W hether or not dem and-side policies have the desired effect ram ains t© be resolved.
Typically these policies have not received as much public m oney as enforcem ent policies
aim ed at reducing in ports of drugs into the UK . H ow ever, since the publication of the Ten-
year Strategy m ore em phasis has been placed on hamm reduction and general dem and side
terventions. To help young people resist drmug m isuse, the United K ingdom A ntiD mugs Co-
ordination Unit UKADCU ), via the Strategy, has nitated the delivery of dmig education n
schools through Personal, Social and Health Education PSHE), which is included in the
N ational Curriculm , and the National H ealthy Schools programm e which is designed to
ImplEment PSHE . In term s of m eeting the objctive of protecting comm unities from drmig-
related antisocial and crim hal behaviour, two hithtves have been In plem ented. The first,
the anest referal scham e, secks o reduce dmg-related crim e by encouraging problem drug
users w ho are anrested t© take up appropriate treatm ent or other effective programm es of help.
The second initative was the piloting of Drug Treatm ent and Testing O rders O TTO ). A
DTTO enables a court, w ith the offender’s consent, to m ake an order requiring the offender to
undergo treatm ent for dmg m isuse. There are many other dem and-side nitatives being
mplemented by UKADCU, but as yet conclusive evaluation of their effectiveness is not
availbble. However, although the Rational Addicton model predicts that the lkely
consequence of these programm es is an increase In drmug use, one could argue that 'm anaged’
dmg users w 1l probably in pose Jow er external costs on society .

5. Concluding Remarks

W e began this review by considerng the contribution of the econom ic m odel of Rational
Addiction to the study of addictive behaviour. Becker and M umphy’s (1988) theory is an
In portent starting point in the econom ics literature as the authors show that addictive, and
typically hamm fi1l, behaviour is quite @mtonal in the sense that it mvolres forw ard-looking
utlity m axin isation w ith stable preferences. A Tthough thism ightappearatoddsw ith whatw e
know about addictive behaviour, the m odel appears t© adequately describe pattems of drmug
use thathave been cbsarved. Em pirically, the Rational A ddiction m odel hasbeen applied n a
num ber of contexts. Th the m ajprity of cases, the propertes of the m odel appear to hold true,
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w ith the coefficients on past and future consum ption found t© be satstically significant and
positive, and the coefficienton cunrentprice negative and significant.

Beyond the R ational A ddiction m odel, w e considered the w elfare econom ics fram ew ork
and saw how it is a valuable tool for dentifying the relevant social costs of illicit dmig use. Tt
is perhaps best thought of as a fram ew ork for thought, and clearly itprovides a rationale for
govermm ent Intervention. For exam ple, the fram ew ork suggest that there are a num ber of
extermal costs of drug use, such as crim e and health care costs, thatare not teken Into account
by the Idividual when m aking his or her decision t© consum e drugs. Thus by hterwenng in
the drugs m arket and bringing about a decrease In consum ption, the subsequent reduction in
society’s costs excead the reduction In Individuals’ benefits and overall w elfare is In proved.
One of the difficuldes w ith this approach t© policy recom m endations, how ever, is thatitis a
nomm ative fram ew ork that accepts dea of consum er sovereignty . This m akes it fncom patble
w ith the rationale for ntervention that comes from the idea of ‘dem erit goods’, whergy
ndividuals are thoughtnot to act in their own best Interests when they m ake the decision to
consum e potentially hamm fuldmigs.

Finally In this review we have seen that econom ists have atempted to further our
undersending of the rlationship between enforcem ent policies, prices, and consum er
behaviour. This work represents a fundam ental contribution t© furthering our understeanding
of illicit dmg use. However, echoing the concem of Bridges (1999), quoted In the
htroduction to this paper, policy m akers and drmg researchers do not appear to have fully
recognised this I their w ork. This concermn w as reflected In a recent editorial of the purmnal
Addiction:

. Ttisnotonly betterprice data, but also better analysis that are needed. Prices
can only be understood in the context of m arket dynam ics. Too often the term
“dem and” is used when consum ption is m ore approprate, and supply is equated
simply with the total quantty produced, thus suppressing im portant behavioral
issues. This is obviously a task for econom ists, who are tratned n, and obsessed
by, such analysis, although not nearly so good at or mnterested n data
collection... Prices are central to understanding drug policy, but they are poorly
m easured and analytically m arginalised. The developm ent of better price data,
along w ith theiranalysis, w ould serve w ellboth researchers and policy m akers.
Caulkinsand Reuter, 1999,p.1263).
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n conclusion, itwould appear that econom ics has a vital le n dwg policy and drug
research, although one clear om ission from the econom ics literature is any substantal
research nto the nature of drugs ‘firm s’. C Jearly, econom ists need t© m ake advances In this
area, as we nead to understand how dmig suppliers react to policy nterventions. W e have a
better understanding of how consum ers react to prices @lthough w e stll have very poorprice
data), butwe do not know how suppliers react to changing costs, especially nonrdirect costs
such as the risk aswociated with supplying 1 an illegal m arket. There is also one final
obsarvation w e can m ake about the review w e have presented here: that virtually none of the
an pircal work in the area of the econom ics of illicit drug use is set in a Britdsh context. The
reason for this is smple: n the UK , data collecton is incredibly sparse. Thatwhich exists is
typically generated by am all, Jocalised projcts, often finded by the Hom e O ffice. The only
tmuly national drmuig use Inform ation com es from the British Crin e Survey BCS), but this has
been crfticised as it is severely linied n its gpplications (see M acDonald 000) and
M acD onal and Pudney 2000a)).
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