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EXECUTIVE SUMMARY

As pant of an ongoing project to determine how much Americans spend on illegal drugs, this
report focuses on the amount and retail sales value of cocaine, heroin, marijuana, and other illegal drugs
Americans consumed from 1988 through 1993. We used two approaches to make these estimates. First,
from a demand-~based approach, we investigated the dollar expenditures by Americans on illicit drugs.
We estimated that: :

® In 1993, Americans spent $49 billion on these drugs: $31 billion on cocaine, $7 billion
on heroin, §9 billion on marijuana, and §2 billion on other illegal drugs and legal drugs
used illicitly (Table A).

[ Between 1988 and 1993, the expenditures on cocaine and heroin appear to have fallen.
This trend results partly from a decrease in the number of users, but is due mostly to a
decrease in the street prices of these two drugs.

] Between 1988 and 1993, the amount spent on marijuana has remained constant.

[ Between 1988 and 1993, expenditures on other illicit drugs fell, as did the amount spent
on legal drugs used illicitly.

A second approach to estimating the retail sales value of illicit drugs consumed in the United
States is to estimate the amounts of drugs supplied to the domestic market. From this supply-based
perspeclive, we estimate that:

[ A high-range estimate of 340 metric tons of cocaine were available for domestic
consumption in 1993 (see Table B).> Between 1988 and 1993, the amount of cocaine
available for consumption in the United States remained at a fairly constant level. But
because of declining prices, the street value of that cocaine has fallen over time.

® The street value of domestically available cocaine is from $33 to $46 billion (Table B).’
Between 1988 and 1993, Americans spent from 333 billion to $90 billion, annually, on
cocaine.

1 Monoy |Is not the only form of payment for illicit drugs. Dealers often keep drugs for
personal use, users help dealers In exchange for drugs, and users perform sex for drugs (especially
crack cocaine). When such "income in kind" is valued al current retall prices, an additional $3
billion to $5 billion must be edded to the total for cocaine and an edditional $2 billion to $3 billion
to the total for heroin. In this repont, ell expenditures are in 1954 dollar equivalents, These
expenditure estimates do noi include income in kind,

2 Between 581 and 711 metric tons of cocaine hydrochlorida were availabla for expon
during 1983. To arrive at the total available for domestic consumption, wa subtracled from this
amount lossas in shipment, shipments to other consumer c¢ountries, and Federal seizures.

3 Pravailing retail prices are used to converl drug supply to a dollar aequivalent value when
sold to final users.



It should be noted that the range for cocaine expenditures derived from the supply model is larger
than the consumption~based expenditure estimates (Table A). There are two reasons for this. First, the
suppiy model does not take into account most losses and consumption within the producer cousstries of
State[and local seizures-in-this country, Second, the United States may transship more drugs 1o Europe
than our mode! assumes. Had we been able to acoount for these factors, the $33 billien 10 390 billion
supply-based estimate (Table B) wonld have been fower. Still, the estimates based on dru g coaswmption
are remarkably close 10 those based oo drug supply.

Although the estimates provided in this paper are somewhat imprecise, they are su&icianﬂy
reliable to conclude that, according 1o consumption-based estimates (Table A} the trade in iflicit
suhsiances ranged from $49 billion to $66 billion between 1988 and 1993. However, the costs 1o society
from Ildrzzg consumption far exceed this amount. Drug use fosters crime; facilitates the spread of
catastrophic health problems, such as hepatitis, endocarditis, and AIDS; and disrupts personal, familial,
and légitimate economic relationships. The public bears much of the burden of these indirect cosis
bﬁcause it finances the ariminal justice response to drug-related crime, a public drug~treatment system,
:md anzf-dmg prevention programs.

The importance of these estimates is not that they provide an accurate sccounting of the retail sales
from ajhcn drugs and from legal drugs used {legally. The estimates have an appreciable margin of error,
and 1t se.ems unnecessary o have a study that says that the illicit drug trade is immense. Public officials
aIready know that.

1 Although the estimate of retzil sales is interesting, the greatest value of the exercise described in
this report is that it forees an integration of sometimes disparate data sources Into 3 composite view of
drug usc trends in America. For example, the Drug Abuse Waming Network {DAWN] reports 102,000
cmergeacy room admissions in 1988, 80,000 in 1990; and a preizmmary estimate of 123,000 in 19935
Do thele data imply that cocaine use bas incraased over the past six years?

Perhaps it has, but other indicators suggest otherwise. According to the National Househald
Surveyjon Drug Abuse (NHS%)A}, the number of people who use cocaine on a woekly basis fell from
884 {){]0 in 1988 to 642,600 in 1993, Best gstimates based on the Z}mg Use Forecasting (DUF} data
suggest; that there were about 2.1 million hardcorc cocaine users in 1988 (another 200,000 were
mearcarated} and about 1.9 million {n 1993 {another 400,000 were incareerated}. In contrast (o DAWN,
these eszzznates suggest that the number of bardoore cocaine users has remailned fairly constant over the
ast six yeazs

'Furthermeore, the crop production estimates presented in this report strongly imply that the amount
of cecsme available for consumption has not chaaged much over gme. Gf course, this is wasistcn: with
the obscrvaimns that the pumber of hardcore users has remained faitly constant. Otherwise, we would
expect mcame prices 10 have risen as increased demand put pressurs on a constant supply. This has not
happmcd

4 By comparison, Americans spent about $43 billion on tobacco in 19935, The Tebacco
instinte ¥, The Tax Burden on Tobacco (Washington, D.C.; 1993).

"i Subslance Abuse and Mental Maallh Servives Adminisiration, (ffice of Applied Siudies,
Preliminary Estmates from the Drug Abuse Warming Network: 1993 Prefiminary Estimales of Dasg-
Reiated Eme:yency Dapartment Episodes, Advance Repert Mumber B (Mockvills, M) Oclober 19943,
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Indped, cocaine prices have fallen from roughly $290 per pure gram in 1988 1o 3230 per pure
gram in 1993, This decrease might be attributed to the small decresse in the number of hardcore usars
and 10 a large decrease in the number of occasional users. {According to the National Houschold Survey
on Drug Abuse, the sumber of pocasional users fell from about 7.3 million in 1988 to about 4.0 million
in 1993} .

Putting these data together provides a mosaic of drug use trends in America. |t allows us 10 see
that data from the Stats Deparsment {crop data}, the Diug Enforcement Administration (price data}, the
Substance Abuse and Mental Health Administration (houschold survey dawg), and the Depantment of
Justice {arrestee drug festing dataj provide a comsisien! picture of major drug use trends. Of equal
impartance, it forces us to question pur interpretation of other data, such as the Drug Abuse Wammg
Nerwork, enabling us to better integrate these data info the mosaic.

e L e e FARER e

TABLE A

Fotul V.5, Expenditures on filiclt Druags, 1988-1993
{$ in billlions, 1594 dellar equivalents)

1988 1989 1390 1991 1592 4993

Cocaine - 841.1 542.5 $38.9 $35.2 §£33.1 $30.8
Heroln 511.2 $11.5 810.3 - §B.2 7.0 87.1 -
Marljuana . §8.9 $38.0 £9.6 59.0 §10,1 9.0
Other Drugs $3.2 82.8 $2.3 $2.3 §2.2 $1.8
Total §64.4 $65.8 $61.1 $54.8 $52.4 848.7
Note:  Columns may not add dsz to rousding.

Source: Scz Tables | through 8

S R S s L



S o Lo S S e i
TABLE B

Yrends in the Cocaine Supply, 1%89-1993
{(in metric tonz unless otherwlse noted)

1989 1990 1981 1992 1993

Cocaine -:HCl available for

export from producing

countries? : »  708-857 705838 748-841 771-98% 381-711

Cocaine destined for the

Uttited States 531-643 329-643 S561-705 578~742 436~533

Foreign seizures of cocaine

destined for the United States’ ‘ . 55 85 96 83 82
" Cocaine shipped to the

United States 476-588 444-559 465-609 495659 353-450

Federal Seizures® 115 96 128 120 110

Cocaine available for

c&msumpt‘iazz inn the

United States . 381-473 348-463 337481 376539 243340

Retail value of cocaine

in the United States

(in billions of dollars) $52-68  $67-90  $51-72  $55-79  $33-46

! Esﬁmalcs!ef cocaine HO) come from the commaer model of coctine production. The reage is based on the eror bund
seporied by the Department of State for the arca under cultivation,

? Buresn nféinézmz’niunal Narsotics Manlers, [nternational Narcotics Control Strategy Report (Washingion, D.C.; Depariment
of State Publication, April 1994 and previous yeurs); Royal Canadizn Mounted Police (ROMP), National Drug Iuelligence

T+ Estimare, 1994 {and previous years) and International Narcotics Cantrol Bigard, Narcotic Drugs Statistic for 1991 {and previous

yearss,

* Drug Enforcement Adminisuation, Federal-wide Dirug Seizure Systems, 19891982,

|




WHAT AMERICA'S USERS SPEND ON ILLEGAL DRUGS

In 1993, the Office of National Drug Control Policy {ONDCP), warking with Abt Asseciates Ing..
reported that Americans spent an estimated $45 billion ¢ $31 bitlion a year between 1988 and 19%( for
Hliclt drugs and for it drugs used tllegally. New data and 2 revised methodology have enabled us to
wiprove those estimates and 1 extend them through 1993,

To estimate the retail sales value of illicit drugs consumed m the Linited States, we examimed both
the demand for and the supply of drugs. The demand or consumption approach estimates the sumber
of drug vsers, how much they spend on drugs, and the amount of drugs they consume. The supply
approach estimates the volume of drugs available for consumption. To determine the amount of drugs
avaiiable in this country and the reta! value of these drugs, we estimated the amount of base crop raised
in producer countries, and reduced i by the amounts losi, seized, or consumed in other countries and by
the amount se¢ized in or shipped through the United States to other counmtrics. We thea multiplied the
result by retail prices. '

For a number of reasons, neither of these approaches yiekds precise estimates of the vearly retail
value of the illega] drug trade. Firsi, the secretive nature of drug crop peoduction and maaufacturing
prevents accurate assessments of drug praduction. Second, with some exceptions, drug dealers and their
customers transact business away from public view, Finally, drog users often misrepresent their drug use
when interviewed. Thus, estimates of retai] expenditures must be based on incomplete, inaccurate, and
often inconsistent data, as well as assumptions that occasionaily lack strong justification.

Therefore, we encourage an evaluation of our findings in three ways. First, the reader cun
compare our estimates with those reported elsewhere, Second, the reader should also congider whether
‘or not the twa independent approaches wsed in this report (supply-based and deinand-based) reach similar
conclustons about the amount American drug users spend on drugs. Finally, our calculations can be
replicaied using allernative assumptions the reader finds more plausible than the ones we used.

The eeport is divided into three sections,  Seclion I reports estimates derived using the
consumplion appreach. Section Il reports estimates for cocnine derived from a supply approach. Section
11 summarizes and reconciles the differences between the two approaches. Technical material appears
in appendices.



I. CONSUMPTION APPROACH

COCAINE AND HEROIN

Between 1988 and 1993, American users spent $31 billion 1o $41 billion yearly on cocaine and
§7 billion to $12 billion yearly oo heroin. To arrive gt these estimates, we multiplied the number of users
by their average expenditures, and then converted the resulting estimates to 1994 dollar equivalents.

the rumber of cocaine cnd heroin users

The National Househald Survey on Brug Abuse (NHSDA), the Naton's most comprehensive
survey of drug use, measures drug use among the American household population age 12 and older, as
well as people living in group quarters and the homeless.® The NHSDA misses a part of the population
that may be a key to determining the exteut of drug usc: those who, although not bomeless, are 100
unstable to be considered as part of a household, or who, if part of the household, are untikely 1o answer
surveys,”

This less-stable population is, howgver, well represcnied in data coliceted by the Drug Use
Forceasting (DUF) program, which questions a random sample of arrestees in 24 central city jails and
lockups about their drug use.t DUF also asks arrestees 10 voluntarily produce samples for urinalysis. This

¢ ¥he NHSDA excludes military personnel. those incarcesnted ins Jadls and prisons, and those who are residents of treatmant
facslities. Mitisury personnsl, whoss consumption of filicit substances is monitored through urinalvsis, do not have the opportumily
Lo be heavy drop usors. Those incarcerplied in jails and lockups may use drugs, bul that consumniion must necessarily be Jimiled
by restticted aveilobitity. Sources ot the Nanonal Instnee oo Dyug Abuse vonsider drug use by those in residential treament
facitities to be minknal

7 Evidence that a large scpment of the drug-using population i excluded from the NHSDA comes from a number of sources.
According 10 the 1581 NHSDA, drug use is twice as high among respondents who lived in houscholds considered unstable than
it is among those wha lived in more stable environments, indieating that the NHSDA's bias toward mponing o stable hoascholds
iv likely (o miss many heavy drug users. Available cvidence indicaies that NHSDAS numbers understate hoavy drug uss. A
Hurrell, K. Kapsak, | Cigig, and P, Wing, "The Validity «f Seif-Reported Drug Use Diar The Acguracy of Respenses on
Confidential Self-Adminisiered Answer Sheets,” paper prepmed fiw the National Instinste on Dirug Abuse, Contract Number 271
B5-830%5, December 1984,

Consistent with these observations, the Substance Alsse Mema! Heolth and Servicss Adminisiration reports thas
¥inuaily ne heroin addicts snswer the Nwional Houschold Survey on Drug Abuse. Subsiance Abuse Mental Heplth and Services
Adminigration, Preliminary Estimaies from the 1793 Navional Houtehald Survey on Drug Abuse {June 1994)

Additional evidence plso comes from nterviews with acarly 35,000 intravenous drog users who were contagied by
Nntionsl [astitsie on Drug Abuse-sponsored researchers as part ol an AIDS oulreach project. Abt Associmes’ tabulelions show
that an estimated 49 percent of these drug users lived in unstable houscholds and sbout 16 percen: could be eonsidered homeless.

Finally, a comparison of the demagraphic charaeteristics of the heavy cocaing vsers la the NHSDA with those of howvy
cocmne users based on otker sources {the Dmp Use Forecasting program, the Drug Abuse Warning Netwerk, and the Nationu!
AINE Demonsiration Rescarch project) shows a marked differerwe in populations. Incomes fee gresier, unemployment 5 Iowey,
and shere are [Ewer respondents using more than ane drug in the RHSOA population. D. Hunt and W, Rhedes, "Charcteristics
af Heavy Cornine Usess Inviuding Polydrug Use, Crimingd Hebuvior, and Health Risks,” paper prepared for Office of Nationad
Drug Control Policy (ONDUPY, Decomber 14, 1892,

A large percentage of hesvy rizg sers are arrested ot soree dime in their drug-using "careers,”  so the criminal justice
sysiem provides valusblie supplemental datr when counting heavy deug users, For example, in the 1993 Nousshold Survey, abaut
28 pereent of the heavy cocaing users surveyed had been arresied and hooked at some time, 19 percent during the year prior 0
the survey. In the National A1D% Demonstration Research data, 81 peregnt of heavy cocming users kil been arrested at some time
in their lives, and one-third had been in fail or pricon during the 8ix moaths prior @ the interview.
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helps (o confirm whether the interviewees have used up 1o 10 types of drugs during the two 10 three days
befcm the interview. Although urinalysis is subject to error amd tells us nothing about the frequency of
émg use, it adds c:edence to estimates of drug use when selfereports are unreliable.

The hardcore user is identified in the NHSDA as one who used coeaine at least one or two days
a week every week during the year before the survey, or one who used heroin on more than 10 days
during the month before the survey. In this analysis, hardeors users in the DUF dats are defined as those
who admitted using cocaine or heroin on more than 10 days during the month before being arrested.”

Occeasional users are identified in the NHSDA as those whose drug use wag less frequent than the
hardcore drug use oriteria described above, Occasional use cannot be estimated from DUF.Y

Tabie 1 provides estimates of -the number of hardcore and occasional cocaine and heroin users
der:vad from the NHSDA and the DUF data.” (Drug users who use other drugs wilt be discussed later.)
Note that because the NHSDA was not administered in 1989, the 1989 NHSDA estimates used in this
report are the average of 1988 and 1990 data. To obtain 2 composite estimate, we a&éczé estimates from

i N
gfiwﬁm users consume et deeps o1 feast on a weekly basis and exhibit hehavigeal problems steraming from (heir drug
use, Hardoore users capnol be idensified precisely from availabie data. Using DUF datn, a hardeore users is one who ased dlicy
dmgs'm iers or more days per month. Behavioral probiemns are implied by the fact that such users have all boen arrested at least
once, [Alse, 57 percent of such cocaine users and 77 percent of such berain users deemed themselves 10 be i noed of ircatrent.
These| selfereports probably undetstate the need for rentment, becaase dnisl of the need for treatment s Mgh among hardoore
users. | Thus, the vast majority of arrestees whe admit g using cocaing or heroin ga ign or more days during the previous month
are hazdc(m: users according fo the definition used here. Using NHSDA data, a hardeore user is ont who used cocaine on o
week! y basis. Behavioral probioms am mplied by the {0t thet almoy sixty percent of weekly wsers o the 1993 NHIDA had
been arrested snd booked 2t some time

¥ Becuuse urinalysis will detect cocaing and heroin use within two (o three days of its consumption, i is antikely that
zzmaiy&:s will fzil to identify an individun! who uses cocaine on af least o weekiy basis, (Mosi weekly users yse it more
{mz;zwrzﬁ} than ance o wesk.) However, an gecasional yser is likely not to bave ysed cocaine or heroin within two w three days
of his ezf het aryest. Conseguently, DUF would frequenty fail to identify occasional users. Arguably, the EMIT fest used by DUF
utsderstztc& drugs in the urine of arrestees, €. Visher and K. McFadden, 4 Comparison of Urinalysis Techmologies for Drug
Tesiing in Criminal Justice, NCI-129292, Junc 1991, Howeves, it seems ressonabe that occasional users are more fikel v than
hardcom USCrs 10 have an crronsous negative uring st 30 we have not sdiusted the DUY urine fest results 1o reflec the EMIT
tesl's Ialse negative rale of about 26 percant. For gvidence supporting this devision, see T, Mieczkowski, “Immunochemical Hair
Assays, Urinalyyis, S¢if Reported Use and the Meagurement of Arrester Cocning and Marijuana Exposure in 3 Large Sample”
paper presented #t the Annual Mectings, Americnn Society of Criminology, New Drlcans, November 7.22, 1993,

i Methods used 10 convert the DUF data imn estimates of hardcors drug nsers throughout she criming! justiee system have
been desoribed in ‘W, Rhodes, "Synthetic Estimation Applied 1o the Pravglence of Drug Use,” Journal af Drug Isves, 23, no. 2
{19‘}3} “247-321. To summarize, the DUF program i not o probabilicy semple of arrestees, so a weighling scheme was used o
derive fﬂ sstimate of the percenlage of amestees who would be expected to lest pogitive in cach of the BUF sites. The [UF sites
overrepresent lurge gity lockups, so a mathematieal model was used o infer the percentape of aresiess wha would have tesied
posﬂne in non-DUF sites if DUF programs had operaied in those siles. There ks an unknown number of active drug users who
run more than a negligible risk of being arrestad at some lime between the firgt and last times they used drags - i, uring
their drug use careers, The DUF data provide estimates of the aumber who were arrested during o given year, A mmthemaiical
maded, based o a truncated Poisson process, then provides estimates of the number who were 6t risk of being arveqied during
that yw A sstimate of that at-rigk group, those who e “involved with the criminnd justice system,” s roporied here, These
ﬁgt}{ﬁs%éi} soi include hardcore users whe arg incarcernted. A Boureau of Justice Sististics study reparts s Smie correctional
i‘amizim‘ 3.5 percomt of the tesis for cocmine, 1.3 porcent for heroin, 2.0 percent for muethemphetaming, and 6.3 percent for
mnjm found evidence of drug use. In Federnl prisons, 0.4 perceat of the tes1s for cocaine, 0.4 percent for heroin, 0.1 peecent
{or metmmplaaming aad 1.} percent fty enarijuana were positive.™ C, Harlow, Drup Enforcement and Treatment tn Prisen,
14864 t"\?(ﬁ 134724, July 19923 These percentages are probably high breause tests are most likely {0 be conducted when drg
use is suspcclcd In maty case, drug use in prisons cannot account for much of the drug use that accurs in America,
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DUF to the estimates from the NHSDA, and then subtracted the overlap.'* The result shows that between
1988 and 1993, there were about 2.1 million to 2.6 million Americans who were hardcore users of cocaine
and approximately 4.0 million to 7.3 million who were occasional users. Another 444,000 to 607,000
Americans were hardcore users of heroin, and 229,000 to 539,000 were occasional users.” Although
imprecise, these estimates are consistent with reported estimates derived by others using different
methodologics and data.'* A separate analysis, which appears in Appendix |, also supports these
estimates.

12 DUF data are used 1o produce estimates of the numbcer ol adull heavy users who are al risk of arrest during a given year,
However, some hardcore drug users manage to avold criminal justice involvemenl, perhaps because their drug purchases ure
discreet and their consumption is private. Also, juveniles who are hardcore users are nol reflecled in DUF. When deriving a
composile figure, only the percentage of adults who avoided the criminal justice system and juveniles are counted in the hardcore
use category of the NHSDA. The remainder are assumed 10 have already been included in the DUF hardcore user tally. For the
years 1988 through 1993, the percentages of NHSDA respondents who were included in our estimates of heavy users were 58
percent, 60 perccnt, 62 percent, 56 percent, 63 percent, and 42 percent respectively. These percentages were based on arrcst
histories as reported in Lthe NHSDA,

The resulling estimate of the number ol hardeore users represented in the NHSDA, but not in DUF is certainly oo
large. Many people who were not arresled in Lhe year before their inlerview .were still ar risk of being arrcsied, and hence,
represented in DUF. A more conservative estimate would make little difference in the final estimates reported in Table 1,
however, because the residual number of users from the NHSDA is already small relative to the estimate from DUF,

13 A large number of drug users use both heroin and cocaine. For example, 23 percent of the hardcore cocaine users in the
1993 DUF sample are current heroin users, and 12 percent of them use hercin daily,

14 Hamill and Cooley estimated 640,000 to 1.1 million heroin addicts in 1987. D. Hamill and P. Cooley, National Estimates
of Heroin Prevalence 1980-1987: Results from Analysis of DAWN Emergency Room Data (RT1 Report, Triangle Park, N.C.:
Research Triangle Institute, 1550).

11
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Estimated Number of Hardoore and {ccasional Users of

TABLE 1

{ocaing and Hercin, 1958.1993

NHSDA

i‘:ocaipe
Hardcare
Occasianal

Hewil':n
Matdeors
Occasional

DF

Cocame
Hardwfa

Herom
Hardcem

COMPQ&ITE

ﬁocalne
Halticnm
Ocrasional

Hefoin]
83:(1(:0!6
OGE;asionai

B84 148
7,347,660

23,565
539,000

2. 120.847

580,104

2,580 526
1.347.G50

581,890
536,600

1988
76,765
€ 455 843

23,568
804,448

2.210,379
805,181

2.624 312
$5,465843

07 D48
504 448

1aaa
868,338
5,584 688

23,565
4568 501

20513

531,745

#4688 508
5,584 636

§33.830
468,891

1891
625000
5,440,415

23585
368,102

1,885,858

483,184

2,248.700
5440415

465,306
368,102

g2

624 THS

4 330 21

23588
289,567

1,813,496

441 075

2,338,381
4,330,521

444 372
280,657

1283

547 222

4084117

23588
224,281

1,902,878

488,240

2,127,166
4,054,117

496 305
226,25

* The NHEDA estimales of cotaine users is adjusted for 1988 and 1850 to account for the survey's limiled coverage
during those years, The adjustment adds an estimate of hardoore drug users who live in cotiege dormitories 1o the
&sizmate of hardoore users derived from e NHSDA. Students living in oollege dormilaries are represented in ihe 1981
and later NHAIA, The NHSDA was not administered in 1089, Estimates for 1983 are the averages for 1988 and 15800,

Borces: NHSDA 1888, 1885 through 189983; DUF 1988 through 1883 Uniform Crime Reporis {UCR) 1888 through

1943,

Average amount spent on cocaine and hervin

The 1989 znd later DUF interviews asked respondents how much they spent on drugs during o

week. [ The question did not separate cocaine fram heroin spending or exclude other drugs, so we must

distinguish between how much was spent on coeaine and how much was spent on heroin.  Also, some




respondents gave answers that were implausibly large,' so based on the methodology explained in
Appendix 2, we adjusted cstimates to moderate the effeet of extreme valoes,

Hardcore cocaing users spest more than $228 2 week on cocaine and hardoore heroin users spent
just over $250 & week on heroin in 1993 {Table 2)."* These DUF estimates laek precision, but they are
reasonable considering other data about expenditures on Hlicit drugs {see Appendix 2.

Several studies provided cstimates consistent with vurs.” A few others, however, reported drug
expendifures that were much higher." Many of these latter studies, however, were derived from samples
of people who had just entered treatment. Because people often enter treatment when their habits have
become too expensive, these individoals may be at the peak of iheir drug use, which is higher than that
of most hardcore users.’

B For exampie, there are physiclogieal limiss to drog consumption. Given the duration of a siegle administration of hersin,
it 18 unnecessary to shoot heroin more often than four times a day, every day. Given New York State Division of Subsiasnce
Abuse Services appreximations of typital drog use, it seems sntikely 1hat a heavy user wonld spepd any move than 3420 per
wek, angl even this wauid be an exiremely high level of comsumption (New York Swe Division of Substante Abuse Services,
Memonndum, n.d). ‘ ,

Coczine use wriggers the desire for more of the drup.  Binge use oxbawsts the hody, so rest is necessary hefore snother bings.
Alsa, Beavy copuing use can quickly sxhaust 8 user's Gnancinl rescurees, Exeepl for the vare cocaing nuer, expenditures greates
than those assumed here are eniikely,

¥ These estimuses are median values; mean values are shout twice g8 large. However, the median expenditure seemed more
justiBiable given sther suudies of drug expenditure paiterns. 5¢¢ Appendix Z

7 Johnson and Wish surveyed prapeary sriminals in 1983 and estimated their weekly expenditures on socaine to be $202
and experglitures on heroin 1o be $203, Reuter, ¢l imerviewed & sample charged with selling drugs is Washington, D.C. from
1985 w 1987, They estimated median waekly expenditures on iilicit drugs at $100, However, Rewter's sample included gsers
whia did not use drups heavily, so his estimate is expuviod 1o be lowsr thas ours. Johinson and eolleagues surveved sbow 200
hertin users who lived on the steeets of Harlem and whe hagl engoged in propeny of diug crimes. They estimaied tw dollar value
ol drugs used per week at $250. Micezkowski sppended gueries 1o the DUF guestionnaive ndministered in Detrok and deiermined
a median weekly sxoenditure or coack of 3150, B, Jobnson and B, Wish, “The Rabbery-Hard Drug Connection: 3o Robbers
and Robberies influence Criminal Returns and Cocaine-Herotn PurchasesT, paper presented ai e Criminology Seciles of the
Amarican Sockalogies! Association, August 17, 1987, P. Reuier ot al., Money from Crime: d Swady of the Foonomics of Drug
BDeoling in Wasrkington, B.C. (Santn Maniea, Onliforniay RARE: Corporation, 13583, RAND pubdicsien R-3894-RF; B. Johnson
exul, Taking Care of Business: The Econemdes of Crime by Heroin Abusers (Lexingion, Massachusetts: Eaxington Books, 1985):
T, Migcakowski, “Crack Distribution in Detroit,™ Comtemparary Drug Problems, Spring 19901 9.

*E A1l of the highest estimates come from estimations of former use by patients in drug treatment; 1his group may represent
the heawiest users in the vouniry. Using a sampie drawn (rom Delrsit drug trealmenl programns from 187 through 1989,
Micczkowski esimmated prior weekly exponditures on erack mt o medisn of 3680, Schoweli and calleagues reponed & weskly
expendirure of $800 per week on encaing in a Chicago reaumend populution. Gawinand Kieber deseribed o New Haven treaiment
gaputation whose weekly exponditures on cacaine would have boen between $500 and $900, appiving Aht Associnies’ exifmates
for the price of epgaing o reporied consumption: patterns, Collirs, Hubbard and Rechal ewtimated that hasvy hevoin users spent
$4.000 10 510,080 per yepr, and heavy zocaing users spent $6,000 10 314,00 per vear, Al had enteresd ireatment in 197%. T
Mieczkowski, "The Fionomic Dimensisns of €rack Use and Distribution: Some Preliminary Data” saper presented o the
Ametican Society of Criminclogy Annual Mesting, Reno, Nevads, November 198%; 5 Schnoli s al, "Churssterisiics of Cocaing
Abusers Presenting for Treatment,” in Cocaine Lie in America; Fridemiological and Chemivol Perspeciives, ed. N, Kozel and
E. Adams {Rockviile, Marviand: National Institute on Drug Abuge, 15833 NIDA Research Monograph 61, 171-388 ¥, Gawin
and 1, Kieber, "Cocaine tige v & Treziment Popuiation: Patterns and Disganstie Distinctions,” in Cocaine Ute in Americo:
Epidemictogival amd Chemical Perspectives, ed. N. Kazel and E, Adams, {Rotkvifle, MD: National [nstitute on Drog Abuse,
[985), NIDA Rescarch Monograph 81, 182-192, [ Coilins, R, Hubbard, aix! J. Rachal, "Expensive Drog Use and tlicps] Income: -
A Test ol Explanatory Hypotheses,” Cefmindogy 23, no. 4 {1985 H3.763.

.
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Of course, occasional ugers spend less per week than do hardeore users. Based on NHSDA data,
occasional cocaine users spent $19 in 1588, $23 in 1989, $27 in 1990, $30 in 1991, $34 in 1992, and $35
in 1993‘ No such estimales are gvailable from the NHSDA for oceasions! heroin users, For them, we
aSSl.lmed a weekly expenditure that was one-fifth of the amount spent by hardcore users, or $50 to $62
per, week,

TABLE 2

Wenkiy Madian Cocalne and Heroln Expenditures
Heported by Arrostges, 1388-1893
{datlars, 1354 doliar equivalents)

1989 1990 1991 1922 1993

Cagaine

Hardcore use 275 3265 251 523y 3z
Hegcin '

H?rdoore Lse $312 $318 $284 86 . §251

Source: DUF 1689 through 1893,

Fotal expenditures on cocaine and herpit

Between 1988 and 1993, American users spent 331 billon to 541 billion yearly on cocaine and
$7 ‘billion to §12 billion vearly on heroin (Table 3). We derived these sstimates by multiplying the
rimpber of hardeore and occasional users in Table 1 by the expenditures in Table 2 (after eliminating the
overlap) and adding results.”

1% See foouote 12,
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TABLE §

Fotal Expenditures on Locaine and Hergin, 1588.19%33
{§ i billions, 1984 dollar eguivalenty)

SR8 126R 1858 1281 1592 1393
Coaaine Expenditures

Mardinre users - £338 8347 $a1.4 $26.7 $25.5 5233

Cecasional users &7.2 7.7 TR %8.5 7.6 7.5

Total users $41 1t 3425 3388 | 8352 533.14 $30.8
Heoroin Expenditures

Hardoome uses sak 8.6 8.8 $7.1 %6.2 %6.5

Ocoasional users §4.7 518 815 $1.1 30.8 0.5

Totat users $11.2 5115 5103 382 7.0 571

* Since weekly expanditures fom DUF data were not available for 1988, we used he 1989 amounts as proxies for 1988
in caleudating tolal expendilures,

Source: See Tabies 1 ang 2.

How the estimates are affected by varying the assumprions

The estimates of expenditures may vary due to assumptions made about the number of hardeore
and occasional users and about their average expenditures.®™ Because hardeore users secount for the bulk
of drug spending.” our estimates of total expenditures are especially sensitive to the accuracy of estimates
about expenditures by hardeore users. Consequently, we tested how sensitive aur expenditure estimates,
are fo assumptions made about the number of hardcore users and their typical expenditures,

First, we determined how the expenditure estitnates would be affected if we used lower or higher
estimates of the munber of users than we reported i Table b, Based on 3 roview of published fiterature
and on additional tests on the data, we estimated that there arg between L5 million and 2.5 million
hardeore users of cocaine and between 400,000 and 800,000 hardcore users of heroin in America”
Because the retail sales estimates are roughly proportional to the number of hardcore users, if the estimate

2 Because the Mactars thar eotered ihe caleulstions were aot denived from probabiliny samples, ¥ is impraerical to develop
u sratistically based margia ol eerar,

* Hleavy eocmine users represent Tess than one-foursh of the il number of cotaing users, bt they account for 79 percent

of all cocaine experdituzes. Apparently becsuse of horoir's stipms, cosunl use of heroln 15 Joss freguent than casual use of
cocaine. Congequently, beavy usars acepun for the hulk of that marker-R7 morcend of il heroln expenditures.

2 That is, the tree number of heavy cocaing and heroln users would ssem to Sl within These ramges. See W, Rhodes,
*Synthetic Estimation Appiied fo e Prevakence of Drug Use,” Jowsal of Deug fosues, 23, oo, 29035207321,
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of ?zazdwre users ES off by plus or minus 25 percent, then the retail sales estimates would be off by the
same pm;zimton

Second, we determined how the expenditure estimates would be affected if we varied our
assum ption aiwut average expenditures. As noted earlier, some studies are based on reports of expendi-
zzzres by cocaine users entering treatment. If these expenditures were considered typical, the retail sales
vaEuz‘t of cocaine would be four times the amount reported here.  This seems an implausibly large
cxpcndzzﬁm that would exceed not only available income for most users, but the value of the supply of
the drugs as well® (For a further discussion of this topic, see Appendix 2.)

Although an average expenditure figure based on a freaiment popuiation is ¢ertainly oo bigh, it
mighi be realistic to adopt the average (rather than the median) drug spending numbers reported by DUF
asa  high estimate. Then, the compasite totals on both cocaine and heroin use would be twice as high as
reparteé iy Table 3. For the reasons we cited above, it 1s doubtful that expenditures in the United States

;;pmach this high estimate,

At the opposite extreme, hardeore users who report their use in the NHSDA appear to consume
fessithan half as much cocaine as hardeore users represented in the DUF data. Their expenditures might
be eonsidered a low estimate of typical cocaine spending by hardcore users. Giving more weighi o the
NH SI}A axpenditure fgures would reduce the amount reported in Table 3 by half. However, it is difficult
to réconcile estimates that are half as large with the amount of herots and cocaine that enters the country.

In sum, it seoms plausible that cocaine and heroin expenditures could be twice as large or half ag
iarge as our estimates. But, for the reasons noted above, high- amd low-end- estimates should be
dischunted, In addition, other analysts have made clever use of available data to derive their own

]
2 Seme might argue that the margin of error should be even greater bevause the ostimate of spending by heavy dimg vsers
ks mixt precise and beoause some studies repest much higher speading levels than thase reponed bere.

¥ Two fantors make the assumpiion of hightr spending questionable, First, incomes of must drug, users canset support &
bzghcr level of drug wse. Second, heavy drug users have a high Ievel of unemplovment and underempiovment. D Hunt asd W,
Rheds:s. *Characieristics of Heavy {ocaing Users, Inchuding Polydrog Hze, Crimingl Activity and Heglth Risks,” paper propared
for ONDC? December 14, 1992, As distussod in the sppendix, illegal inseme from propeory evimes and prostitution seeounds
fr mnch ol the expesditure on drag use. Heowever, iflegal income cannat aceount for higher expenditges than are reported in
this swdy Drug dealing is ofien advanced ag @ way o support hardoore drug use, but in towl, swreellevel dealing canno! generate
the drilim ihat ultimatcly must zo to satizly the cash demands of middie-level and upper-Tevet dealors. If expenditures ave much
greater than reporied here, the income sturce for suppertisg ihet level of consumgption is suspest.
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estimates of retail expenditures on cocaine and heroin. After adjusting for the limitations of these other
studies, our estimates are consistent with theirg™

Accounting for incame in kind

Our expenditure estimates reflest money that actually changed hands at the retail level, But drugs
are ofien obtained as income in kind,” sometimes as payment for serving a role in the distribution chain
and sometimes as payment for sex. For rcasons explained in Appendix 2, we assume that hardeore users
of heroin received 22 percent of their drugs as in-kind payment and that users of cocaine received half
that amount.

if we add in-kKind payments 1o sirget prices, then the dollar expenditure on cocaine weukd increase
by between 33 billion and $5 billion, and the dollar expenditure on heroin would increased by between
$2 billion and §3 billion. These totals are nst reflected in Tabile 3, but we do take thes inte account fater
when we estimate the bulk amounts of cocaine and heroin used in America,

Haw much cocaine and herain Is consumiod?

To estimate how much cocaine and heroin Americans consume, we used data from the System
to Retrieve Drug Evidence (STRIDE) to estimate the street prices paid for cocaine and hergin.® The price
varies with the size of the purchase tor. Cocaine is much less expensive when bought as 2 large Jot than
when purchased as a smaller lot. This is also true of heroin.

* Renter and Kieiman estimated thas the market for cocaine was about $8 biltion in 1982, Because of the secelerating use
of cocaing from that ime until the mid-1980s and after accounting for inflation, it is not surprising that theie estirmate is tess than
the Mgure reponed here. Their $8 billion estimate for heroin expenditures is more diflicuh 1o reconeile wilh whal is renored here
far two reasons,  First, the number of heroin users has nol fallen much aver the last decade. Secend, the price of horoin has
drepped drmmatically, We would expect thelr cstimstes i be greater than these reponed here, but thal is not (he case. P, Reuter
ared M. Kleiman, "Risks and Prices:  An Economic Amtlysis of Drap Daforcemenl,” in Crime gad Juttive:  An Anmaal Beview
of Rescarch, volume 7, ed. M. Tonry and N. Merris (Chicagn: University of Chicago Pregs, 1986} 194, Carlsen, who conducted
4 study of the underground ceanomy for the Infernal Revenue Service, reported that aa esitneted 311 billion was spent on coosine
in 1982, K. Cerison ot ol "Unreported Takable insome for Seleied [Hegat Activities: Valume & Consensual Crimes,” paper
prepared for the internal Revenue Service under conraet number TIR.21.57, Sepiember 1584, [n an update of bis siudy. Carlson
estimuted that coczine expenditures Incrented fram 358 10 $6.5 billion bedween 1988 and 19591 K Qarbson, “Unreporred Blogal
Source Income 1983-1995." paper prepared for the Imernal Rovenue Service under order sumber 89-1 1563, May 15, 1990, Since

- he retiod heavily on (ie NHSBA, and berause hiv estimatey are nat adhusted for inflation, # 15 not surprising that hiy estimate is
much lower than the one reported here. Carlzon's sgtimase of hemsin expenditores, based on the Natona! Kuemies Imelligonse
Consumers Commities estimates for 1982, was In keeping with Reuier and Kieiman's 38 billion figure. His updated siady, based
an NHADA daa, put that figure o roughly %7 tillion 8 vewr between 1988 and 1991, Thus, his estimates are consiglent with
those reparied here,

% These data come fram laboratory analyses of purchases by Brug Enlpreement Adminisiration agents, sther Federal agents,
and some State and local agents.
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TABLE 4

Ratait Prices Par Purg Gram for Cocalng ang Hergin,
14998-1993
{dojiars, 1594 dollar squivalents)

188 12839 1z 1881 13 1223
Cocairm
High Price 3188 $163 $200 $168 $183 151
Low Price $146 $123 $187 512 $130 $120
Heroin ,
High Price 53007 $2.713 $2,199 32,543 52814 $2.552
Low Price $1.612 $1.343 3997 $1,048 $066 $837

$ouice: STRIDE 1581 through 1983,

»

Unfortunately, there are no good estimates of the amoum of cocaine and heroin typically
irangzczcd at the retaif lovel, but 7t appears that transaction sizes often exceed single doses. Given this
uncertam{y’ we assume two price series each for cocaine and herom. Appendix 3 justifies these choices.

Resuits based on statistical analysis used 1o estimate these prices betwecn 1988 and 1993 are
reported in Table 4. The price of cocaine fell dwoughout the early 19805 and reached a low point in late
2938 or 1 early 1989, It incroased during 1990, and then declined again in 1991 and into 1993, The
pme of heroin also fell throughout mogt of the 1980s, reached a low point sometime late in that decade,
and lsince then, has remained relatively constant (with minor fuctuations) {Table 4),

Table 5 shows estimates of the amount of cocaine and heroin that was consumed based on the
etpcmiziwes reported sn Table 3 (adjusted to account for drugs eamed as incame in king)” and the retail
pnces reported in Table 4. According to the data for the 1988 to 1993 period, cocaine users consumed
semt:where between 215 and 382 merric tons of pure cocaine each year. Heroin users consumed between
4 and 13 metric tons of pure heroin each yea during the same period,

-

f? In-kind expenditures {in billions) for cotime were estimuted o $4.5 in 1988, $4.6 i 1989, 340 i 1050, 33,0 in 1994,
$3.4 in 1992, and 53.2 in 1993, For heroin, in-kind expenditures wese estimaied ot $3.3 in 1988 535 in 1982, 1§ In 1990,
£2.5 in 1991, 322 i 1997, and 32.2 in 199).
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TARLE §

Tatai‘ﬁ;mmnt of Covaing and Heroin Used, 1888-1383
{irs motric tona}

18 | 1gER 13580 g8t 1882 I3z
fonaine .
tigh Price 244 286 218 230 224 . R4
L.ow Price ki3 anz 230 285 280 283
Heroin .
High Price 8 8 8 4 3
l.ow Price 9 11 13 10 9 1

Sourge: See Tables 1 through 4.

L3

Because the retail prices in Tabie 4 are oot woetally accurate, trends are uncerfain, However, 1t
sppears that the amount of money spent per user oa cocame and hercin has flucinated very litle over the
last six years. The bulk amount of cocaine used decreased in 1990, apparently wn response (o o significant
prige increase that vear. Consumption ingreased thereafier.

The amount of heroin used seems to have decreased over time, but it is hard (o be sure because
of the wide ranges involved m these esthinates. As already noted, there seem o be fewer heroin addicts
iy 1993 than there were in 1988, The HIV virus and AIDS have taken a woll” Yet, prices have fallen
s much that remaining uscrs may be able to purchase much more than they did in the past,

MARIJUANA

S
In this section, we estimate the doblar value of marijuana eonsumption by multiplying the
following factors: number of users iu the past month, by the average number of joints used in.the past
meonth, by the average weight per jaint, by the cost per ounce, Calculations are summarized i Table 6.

¥ As of June 1994, 105,335 cases of ALDS (78%) were aiteibuied 1o injection drug use of to injeetion doug use plus some
wthee made of exposure. Centers for Disease Canirol and Prevention, HEVIAIES Surveiltance Report, 6, no {1994) 16,
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TABLE &

Caleutation of Total Marijuana Congumption, 13858.1993

1488 1888 80 1981 1982 18383
Numpers of Users 118 148 10.2 2.7 .0 9.9
{millionsy
Joihi‘s used 6.9 T17.3 17.6 186 i72 17.8
petr month
We?gbt af g oin 0.03134 0.0135 - D137 {10135 04334 D136
{ounces)
Prics.; pElr GUnds, $281.2 $251 4 $323.4 £3421 $48086 - 83417
113 cunce purchase .
Tota, expenditurs 889 8o 868 35.0 ATt $8.0
€% in bitiions, ‘
1964} dollar
equix;aients}

s;omgas: MNHSDA 1888, 1990 through 1993; STRIDE 1981 through 1993

Number of marijuina wsers

More Americans use mariiuana than eilher cogaine or hercin. During 1993, for example, about
§ million Americans used marijvana or hashish at least once 15 the month before the survey. This number
has deoreased 23 percent since 1988, when it was almost 12 mithion.

Average number of jomits used each month

We calcolated an individual's ttal number of joints used each month by multiptying ihe number
of days of marijuana use in the past month by the number of joints used per occasion, For those without
valid} answers for these questions, we imputed the total monthly use (see Appendix 4). The average
number of mariivana joints used in the past month has remained about the same {16.9 to 17.8 joints).

Average amount of marijuana used

The average amount of mariivana used in the past moath was caloutated from several questions
in the survey {see Appendix 4}. This number has changed httle sver time — about 6.014 cunges per joinl.

However, the average number and weight of joints used by those who smoke marijuans cannot
teil the entire story sbout trends in marijuana use, becsuse marijvana’s THC content has changed over
time ] Delta-9 tetrahydrocannabino! (THC) is marjuana's primary psychoactive chemical: Agcording w




a study eondusted at the University of Mississippi® the average THC content of sinsemilla was at a peak
in 1990 and 1991, That average fell from 10,5 percent in 1991 w0 8.6 percent in 1992, and (0 6.0 percent
i 1993, The THC content of commercial-grade marijuana remained fairly constant at less that 4.0 percent
from 1985 to 1992, but jumped o about 5.4 pereent in 1993, Beacause we do not know the mix of
sinsemilla and commercish-grade marijuans uscd by the typical user, we cannot know, for certain, whether
users are smoking more or less marijuana 25 measured by THC content,

Price .

Price is the final factor in calculanng the total value of marijuana consumption, {See Appendix
4.) Marijuana prices increased throughout most of this period, but fell in 1993.% These prices are fora
one-third ounce purchase,

Total consumplion gstimates

The factors required 10 ealculate total marijuana consumption are shown in Table 6. In 1993,
average users consumed 17.8 joints 2 month, The average amount of marijuana used per joint equaled
0.0136 ounces. At aretail price of $342 an ounce, these users spent an average of $83 each month (3998
a year) on marijuana. This qumber, multiplied by the 9.0 million monthly users, yields a consumption
estimate of $9.0 billion. These estimates of total spending are in line with estimates by others,”!

¥ Nations! Narcotics Intelligenes Consuners Commitice, The N¥ICC Report 1993: The Supply of Hiicis Drugs 16 the United
Srotes, {Washington, 13U, August 19943 84,

3 This recent degronse in mariisang peices i3 olso desernibed in the National lasiinde on Drug Abuse's Comunanity
Coidermiclogical Werking Uraap (CEWT bhannus! repons an drug abuse trends scrass te country. Community Upidemivlogy
Work Qreap,-Epideminlogic Fremiv in Drug Abuse, {Rockville, MD: Nationad Instlute e Drug Abuse, June 19543,

M Using severat sl ferepon surveys, BOTEC Analysis Corporation, in an ONDICP report, astimated that marijuana sosts $222
an ounce and that an ouree conld be divided inte 64 joints, yielding 2 unit price of $1.70 pey joint. Hased on these assomplions,
BOTEC estimaied that Americans spent $13.1 billior: on 1,599 tons of marijuang i 1992, DOTEC: esdionte Iy geonter than the
estimate presented in this repors, The differance can be acconated for by theee factors: medindological differences in cstimating
the number of users in NHSDA, BOTEC's inclusion of eriminally active yser estimates; and BOTECS Mgher price stimates,
AL, Chatsma and D, Boyom, "Marijuana Situation Assessment,” (Washington, LE: Office of National Drug Control Policy,

Sentember 1994).
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Nevertheless, these estimates 'are probably low. Users are likely to underreport socially
disa}lpproved behaviors even when those behaviors are legal® They would seem to have even more
meentwe to underreport illegal behaviors.”’ Some readers might find it reasonable to inflate these
estimates for marijuana eonsumption by about one-third.™

»

OTHER DRUGS

-

Most of the money spent on illieit drugs in America is spent on eocaine, heroin, and marijuana.
However the expenditures on other illicit substances (inhalants and hallueinogens) and on licit substances
consumed iltegally (stimulants, sedatives, tranquilizers, and analgesics) is not small. Much of this drug
use'appears to be reported to the NHSDA *»* We do note, however, that the NHSDA undoubtedty misses
some users, and those who are reached probably have an incentive Lo misrepresent their consumption.

Table 7 shows the number of respondents who, according to the NHSDA, used thesc other drugs
between 988 and 1993. Those respondents who admitted use during the year were asked how frequently
they used the drug.® We then used these data to compute an average number of days a year that the
respondents used a drug.”’ Since the survey does not have information about thc number of doses taken
on ?;iays that the drug was used, we assumed that each day of usc resulled in a single dose. This is most
certainly an underestimate,

32 Researchers disagree aboul trends in reporling praclices, but they agree that self-reporied 1obacco use is only about three-
quarters as large as reports based on foreign imports and tobacco sales resulting in state and federal excise taxes. K.E, Warner,
"POSSIble Encreases in the Underreporting of Cigarette Consumption," Journal of the American Statistical Associarion, 73
(1978) 314-317. E.). Haiziadreu, ).F. Pierce, M.C. Fiore, et al., "The Reliability of Sell-Reported Cigaretle Consumption in the
United States," American Journal of Public Heolth, 79, (1989): 1020-1023.

¥ In 1993, about 74 percent of arresiees who tested positive for marijuana usc at the lime of booking reporied some
marijuana use during the month before the survey.

M The two previous notes indicate that respondents will report about three-quarters of the marijuana that they use. An earlier
estimation methodology added estimates based on arresiee urine testing to estimates based on the NHSIDA and sublracled the
over]ap However, evidence indicates that this overlap is substantial, because most arreslees who 1est positive for marijuana (we
esnmme this as about 2.0 million) also appear in the NHSDA (we estimate this as 1.3 to 1.9 mitlion based on sel{-reports of being
a.rrestcd) The overlap would be even greater if NHSDA respondents underreport past arresis. Henee, we abandoned the earlier
methodolog)', which appeared in W. Rhodes and D. McDonald, "What American’s Users Spend on llegal Drugs.” {Technical
paper for the Office of Nationa! Drug Control Policy, {June 1991).

¥ We noted previously that heavy cocaine users and heavy heroin users frequently appear in the DUT data, but inlrequently
appear in the NHSDA data. The reverse occurs [or other illicit substances. With few exceptions, whicbh arc specific Lo cilies,
other illicit substances have relatively low prevalence among arrestees.

% Their answers, which were in ranges of days per year, were converled 1o a fixed number. For instance, the range three
io five days became four days. .
" Estimates of frequency of use from the 1991 NHSDA were applicd lo earlier years.
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It is difficult to determine prices per dose. Both the Drug Enforcement Administrations’s (DEA)
Illegal Drug Price/Purity Report and the National Institute on Drug Abuse's Community Epidemiological
Working Group (CEWG) provided wide ranges.® For current purposes, we assumed that each dose costs
$3, a price that was consistent with those reported by the DEA and the CEWG. These street prices may
be teo high, however, because many of the legal drugs were likely to have been purchased at prescription
prices and diverted to illegal use.

To estimate the yearly expenditures on these drugs, we multiplied three factors: the number of
users, by the average number of doses per year, by the price per dose. Our best estimate is that
Americans spent between $2 billion and 33 billion on other drugs during each of the last six years (Table
7).

TABLE 7

Other Drugs: Total Yearly Users (thousands) and
Expenditures {$ In blllions, 1994 dollar equivalents), 1988-1993

Drua Used 1263 1989 1990 - 1991 1992 1923

Number of Users

Inhalants 2,631 2,508 2,385 2,565 2,038 2,002
Hallucinogens 3,085 2576 2,266 2470 2,440 2,391
Stimulants 4,953 4,031 3,108 2,694 1,981 2,377
Sedatives 3,095 2,665 2,233 2,130 1,806 1,582
Tranquilizers 4403 3,471 2,538 3,358 3,046 2,543
Analgesics 5,308 5,154 4,999 5,078 4,884 4 571
Expenditures $3.2 $2.8 $2.3 $24 $2.2 $1.8

Source: NHSDA 1588, 1550 through 1593

These estimates are imprecise for the reasons noted above. However, even il we halve or double
the estimates to reflcct uncertainty, drugs other than cocaine, heroin, and marijuana must be a relatively
sinall part of the total expenditure that Americans make on illicit substances and on legal substances
consumed illegally.

" Prug Enforcement Administration, ilegal Drug Price/Purity Repart United States: January 1990—December 1993, Apri)
1994, Community Epidemiology Work Group, Epidemiologic Trends in Drug Abuse, (Rockville, MD: National Institute on Drug
Abuse, June 1994). .
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CONCLUSION

According to the consumption-based proccdure, Americans spent almost $49 billion on heroin,
gogaine, marjjuana, and other illegal drugs in 1993: $31 billion on cocaine, &7 billion on heroin, 3%
bithion on marjjuana, and $2 billion on other illegal drugs (Table 8). During the period from 1988 16
1993 the number of people who used marijuana fell, but total expenditure on marijuana remained almost
constant, because prices increased until 1993, when they began to decline. Cocaine expenditures fell for
several reasons; there were fewer occasional users, an increasing number of hardcore users were in jail
oriprizon, and cocaine priees fell. Expenditures on heroin also fell. The AIDS epidemic is one likely
explanation, but we also note that the price of heroin declined as its purity increased. Expenditures on
other illicit drugs appeared to fall over time,

in this section of the report we examined the use of drugs, that is, the demand For illicit drugs and
for licit drugs used itfegaily. In the next section, we examine the availability of illegal drugs in the
domestic market, '

TABLE 8

Tota) Expenditurs en Wicit Drugs, 1988.1991
{% in billions, 1984 dollar aguivaianis)

igad iggg 1282 1881 12g2 1993

Ce;:aine T R $42.6 3384 $352 £33 14 $30.8
Hm:n $11.2 $11.8 $10.3 38.2 375 $7.1
Mamuana $8.9 3.9 $48 b 3R $10.% $34
Utfier Drugs 82 %28 ~$2.3 924 a2 318
‘{oz;a; ] $64.4 $E5.7 $671.1 $54.8 $524 $48.7

Note: Columng may ool add due to rounding smor
Source: Tabies 1 through 7.
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. THE SUPPLY APPROACH

A second approach 1o ¢stimating the amount that Americans spend on Hlicit drugs is o estimate
the value of shipments supplied to domestic markets, This section discusses the information acd
assumpiions we used lo estimate the supply of cocaine 1o the United Staies. For reasons discussed helow,
it is not practical to develop estimates for heroin, marijuana, and other illegal drugs,

COCAINE

This section focuses on the production and distribution of cocaine. Although the production and
distribution data we use are the best available, we doubt that they totally reflect the real processes by
which coca leaves are converted into cocaine and distributed. Further, both the cocaing produetion and
distribution processes are subject to numerous losses such as spoilage, seizures,” and consumpiion™ in
countries other than America. Rather than making highly speculative estimates of the amount of losses,
we only estimate losses resulting [rorn federal seizures, which are reported reliably, and source country
seizures, which are more specufative.  As 2 result, our estimates of the amount of eocaine supplied 10
domestic markets are considerably higher thaa if we ook into account the [osses noted above,

Cocaine production ;

The production and distribution of cocaine starts in South America, principally in the Andeng
nations, with the cultivation of ¢oca plants by farmers, and ends with retail-level drug dealers in the United
States, Figure 1 depicts the production and distribution flow. Coca leaves are harvested and then
chemically treated to produce coca paste. The pasie is treated further to create "base.” Another chemnical
PIOTCSS turns the base info ¢ocaine hydrochioride (HOD, or pure cocainge. The cocging is then
shipped dircetly to consumer countries or is transshipped through other Sountries.

L] . . . . T ’ T . . : -
* Information about seizures is of guextionable reliability, Besides providing an incentive for bolk over. 2ad undercounting
al various junciures, mislabeling of seizures ean result wgrrors of enleylstion. Some estimines wre quile specubative,

* Data arg inadequate 1o derive estimates of drug use praciices in Ceniral and South American amiens, but Hmbed dutu

indieats that corsumption musl be sipnifieant. For oxample, the Mexican government sampled 15,600 houschalds in urban arous,
interviewing individuals who were 13 16 63 years old. Roughly 0.3 pervent of males {12-34 yomrs old} in the nonthern pant of
the countey uged Reroin in the yewr Bofore the survey: cocalne wiy used by 3.4 percent 18 the northwest, 10 percem in the
norifwast, and 1.2 percent in the conwsd nopth. M, Medina-Mova, "Drug Aluse in Notthern Mexico: Resulls [rom a National
Household Survey,” in Epideminiapic Trends in Drug Abuse, Proteedings June 1990 (NIDA, 1990). Although estimates are
ghusive, Infornal consumption of coca leaves and s dedivativg is high li producing countries. For sxarnple, un estimated I million
Peruvians norose 20 cities chewed coca Tend, 200,000 smoked cocn paste, snd over 100,080 inhaled cosuine hydrochloride. 17
Jeri, *Eome Recent Facts abour Drug Abuse in Perw,” in Epidemiologic Treads in Drug Abuse. Proceedings June 1993 (NiDA,
19503, Indeed, until recently, Bolivian and Penseinn law permitied Hmited domesiic production of cocs for domestic consumption
« 12,000 kilograms in Bolivian and 14,000 kilograms in Perv, according to 1, fnciardi, The Hor on Drugs # {(Mayiield Publishing:
Caltfornin, 19921 In addition & consumption within producer countrics, spoilage and in-liad paymonts for shipping must be a
major ioss to ths cocaine inxdusiry,

1 §.osses include shipmonts that were Jefl for o trafficker, but pever picked up. Losses also ovour when 8 traflicker abandons
s cargo ®f sea when he ¢ pursued by authorities,

# For a detailed discussion of cocaing processing, see Drug Enforcement Agency, Office of Inetligenes, Coca Cultivation
ond Processing: An Overview (Washington, [.C.: U.S. Department of Justice, February $981). The zocaine production provdsg
varies (tom one processor 10 another and there 18 a new methad being used o process eccaing i some regions. This process,
cafled agup rica, can be used 1o skip one of the inermediary steps. The process is used for 3 variely of remsons, but is aot kaown
lo increase the cocaing yield from the ooty leaf,
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FIGURE |

COCAINE PRODUCTION AND DISTRIBUTION PROCESS
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FIGURE 1 - CONTINUED

COCAINE PRODUCTION AND DISTRIBUTION PROCESS
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We developed a computer model for each of the stages in this process {Figure 2) from caltivation
through transportation of the product to consumer markets.” The letter next to each box in Figure 2
corresponds to the letters in Figure 1.

Coea cultivation (Box A). Estimates of the amount of land under cultivation in the major coca
producing countries (Pery, Bolivia, Colombia and Ecuador™) are published annually by the Department
of State in the Internarional Narcotics Control Stravegy Report (INCSRLY According to the INCSR, sbout
186,959-210.826 hectares® were under cultivation for coca leal during 1993, If we take the midpoints
of these ranges, this is less than the amount reported in 1992 (204,788-230,931 hectares) and [59]
{195,755-229,800 hectares}.

Eradication efforts by the governments m producer countries, sometimes with the assistance of
the United States, reduce harvestahle coca leaves, In 1993, 3,153 hectares (1.8 pereent of the total area
reported under cultivation) were eradicated,” leaving about |83,766-207,633 hectares uader cultivation,

Coca plant yields {(Box B). The Sute Department caleulates coca leaf yields using the
assumption that bushes ¢an be harvested theee or four times 3 year. We use these assuraptions in our
model®™ In 1993, there was a dramatic decline in the harvest of

 The computer model is an adapiation of a preliminary version of a cocaine supply model developed by RAND
Corporation.  Qur model uses varigns kinds of information. These include estimates of (1) land area gnder gultivation in known
praducer countries, (2} eradizated cultivation areas, (3) coca leaf crop yield , (4) the efficiency of the process for conveniing leafl
Lo intermediary products nnd then to cocaine, and (5) Josses, consumplion, nnd seizures within producer countries,
4% Coca is reportedly cultivated in Brazil and Venczucla, but estimates of hectares under cultivation are not available,

“* Bureau of International Narcotics Matiers, Jatesnational Narcotivs Controf Strategy Report (Washington, [1.C.: Diepartment
of State Publications, April 1994, and previous yewrs) The Bureaw bases its caleulntions of ltand under cultivation on “prevgn
methods similar to those used to estimate the ize of el cropy &t hame and abroad,”

** Onc hectare cquals 2.47 acres.

7 INCSR, 19%4. We assume for the purposes of the model that eradication is in tie peimary coca growing regions,

** The conversion process can vary widely from one hocation 10 ancther in i processing countries.  According 1o
information now availzhie [rom a variety of sources, the IVOIR accurarely reflocts the convéesion proeess i such of the producer
eountries 1 Inciardi, The ¥ar on Drugs (Palo Alio, CA: Maylicid Publishiug Company, L1986}, T1.8% and ielephone intervicws
with E. Marales, West Chester University, PA.
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FIGURE 2 - CONTINUED

WORLDWIDE COCAINE FLOW, 1993
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FIGURE 2 - CONTINUED

WORLDWIDE COCAINE FLOW, 1993
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coca leaves due to a fungus that attacked coca plants in Peru. In 1993, a rotal of 250,758-292.561 metric
tons of leaves were harvested. This 1s less than the amount reportad in 1992 (309,840-356,211 metric tons)
and 199 (304,182-157,218 metric tons).

Coca manulacturing (Boxes € through E). Converting the coca leaves inlo cocaine HCH
requires laboratory equipment and large quantities of chemicals. Information about processing and the
network of clandestine laboratories™ is based on in-depth research on the production process that has been
undertaken by the Drug Enforcement Admnistration.

Leaf ta Pasre Conversian (Fox O3 Two factors affect the amount of paste produced from treating
coca feaves. First, the leaves grown in different countries have different alkaloid content.” Begause the
conversion ratio varies with the Jeaves' alkaloid content, the conversion ratio varies from country 1o
country. Second, the indigencus population in Bolivia and Peru consume coca leaves, Figure 2 shows
modest consumpiion levels for both Peru and Bolivia.

Faste to Base Conversion (Box D} This stape, which may not be followed in all regions, is a
relatively simple "washing™ of the coca pasie in acetone before the {Inal purification process. This
increases the purity of the final produst.

Basc 1o Cocuine HCH (Box B}, This stage requires scetone, ether, and hydrochioric acid that are
produced in many industriakized nations. One unit of basc yields an equal unit of cocaine HCL

As shown in Table 9, this cultivation and manufacturing process resulled in an estimated 581 10
71t metric ions of pure eocaine that were available for shipment to world markels in 1993.%" As described
below, however, not all of this cocaine s shipped to the principal consumer counfries,

Cocaine traasshipment (Box G}

Cogaine is shipped from manufacturing countries (such as Colombia) to the primary consamer
countries {principally the United States) by many modes and usvally through 2 third country, Some
cocaine ix shipped directly 10 the consvmer countries. To avoid detection, however, most of it is
transshipped through other countries such as the Caribbean nations, South and Cenlral Americancountrics,
Canada, and Mexice.¥ Some cocaine Josses occur during these shipments.

* Clandesting |aborataries are focated ) the coltivating countries and in Argenting, Brazil, and Venezuela,
* Far example, Colombian coca el hag abous hall the alkoloid content of leafl from Peru or Bolivia, AVCSK, 1992,
' The range reflects different assumptions aboul consumption of ¢oca leal in Bolivia and Peru.

8 According Lo the United Nations, 70 percent of all cocaine destined for the United States is transshipped shrough Mexico.
United Nations, International Narcatics Control Board (INCB), Report of the Internatianal Conprol Board for 199 (Vienna, 1990).
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TABLE 9

Estimates of Cocaine HOT Available in the Linited States in 1993
(in metric tons) :

Low High
Cocaine HCI Available for Export ' £81 711
From Producing Countries’ 436 533
Foreign Seizures of Cocaine destined
for the tinited States® . 82 , 82
~ Cocaine shipped 1o the United States . 353 450
Federal Seizives’ NeLl; :.iiﬁ
Cocaine Available for consumption in ‘
the Urtited States 243 340

' Estimates of Cocaipe HCI come from the computer model of cocaine production. The range is based
on thelerror band reported by the Department of State for the area under cultivation.

} INCSR, April 1994 and Royal Canadion Moonted Police, National Drug Brielligence Fstimate, 1994,
* Drug Enforcement Administration, Federal-wide Drug Seizure System,

Noie: {Some numbers may not add up due to rounding.

AT

Some of the coeaine i3 consumed in the transshipment countries, byt it is difficult o determine
how much for a number of reasons. For example, drug use surveys from these countries are vsually
fimited in scope, and the methodology changes from year to vear. Accordingly, we have made no
adjusiz%ents in our model for these losses.
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The amount of cocaine available in consumer.couniries 15 further reduced by foreiga seizures,
According to the INCER, suthorities in producer, transshipment, aad other consumer countries seized aboul
82 metric tons of cocaine in 1997 that was destined for the United Sintes market {Table 1.7

{Of the remaining amount, aboul 25 percent is diverted to congumer couniries other than the United
States. (This estimate lacks fiem grounding, but is protably reasonable enough to capture the actual
proportion consumed ontside the United States.} Based on these sssmnptions, we estimate that about 353
to 450 metric tons of cocaine were shipped to the United States in {993 (Table 9).

The US, covaine market (Box H)

Of the amount of cocaine shipped to the United Siates, Federal authorities seized about 110 metrie
tons, leaving 243 to 340 metrie 1ons of pure cocaine for domestic eonsumption during 1983 {Table 9).
This is a decrease from the 1992 estimates of 376 to 339 metrie foos {(due 1© the fungus that affeeted the
harves! in Perul.

Using the midpoims of the estimates of price per pure gram from Table 4, the total retail value
of 246 1o 343 maetrie tons is between $33 and $46 bitlion in 1993.% {This compares with ranges of §35
to $79 billion in 1992 and 331 to 872 billion in 1991 Again, we copsider this estimate 1o be high
because we could not fully account for the many reductions in the supply noled above,

© Moreover, the $33 billion 1o $46 billion range is necessarily wide. As emphasized throughout this
section, the data upon which these estimates are based are not sufficiently precise 10 suppori a narrower
range of estimates. Civen our knowledge of cocaine use and price, it is unlikely that the retail sales
expenditure on cocaine approaches $46 billion dollars.® When drug expenditures as income in kind are
considered, howevar, the lower end of this range is consistent with estimates based on our analysis of drug
consumption {Table 8)

Based on the midpoints of the ranges reported in Table 10, leaf crops increased slighiy from
198971990 to 199171992, and then foll sharply in 1993, This decrease was due to a fungus that attacked
the coca plants in Peru. Combined Federal and foreign seizurcs have remuined at about 200 metric tons,
Consequently, the effect of the ¢rop reduction in Peru may have resulted in 3 30 percent reducuon i
cocaine supply from 1992 (o 1993, It s doubtful that Amcrican markels were affected strongly {prices

B sk 1964 and Yniled Nalions, INCB, Abreolic ruyps Eslimated Forid Repuirements for (995 Slalislics for 196F

* Not all of the available supply of cocaine impored to the United States may be ronsumed in o given year: it may go inla
inventory or stockpiles in an effoa w mainiain or increase prices.

Ly figure of 3200 billion was reported hy the Latin American Weekly repart, with litlie suhsiantinfion. A similar figure
has been chied by Websier and MoCamnpell, sinribsed 1o Holmes, but the Sovrce of this estimaie is ohsture.  Latin Americon
Woekly Reporr (WR-91-12, Murch 28 1951}, B, Webster and M. McCampell, Imernationsd Money Lowrndering: Research and
Irvastigotion foin Forces {N1f Research in Reief, Septernber 19923 C. Hotmes, Comboting Money Loundering: 4n Arizano-Hesed
Approach (Police Exesutive Research Forum, March 1981). Such esiimates seom impossibly kege. 1 all $200 billion was
stirihutsbie 1o cocming, and i 2.7 mllion beavy COCning vsers consume B0 percen &f the availabie cocaing, dien each user must
ne requited 1o spond $72,000 por vesr on cocnine.  In contrasy, 2 heroin addict has bhesn estimated 1o spend $237 poer week on
his or her hebir - less than 514,000 per venr, Even ¥ only $106 biliion is unributabic to the eocaine market, 2 heavy user of
cacaine would spead almost $874 on cocsine per week for more than is reported by hardears users. Thas, 328 billion ts cenainly
#h excessively higth endmaie,



did not increase between 1992 and 1993), partly because of delays befween growing coca leaves and
delivering cocaine and crack on American streets, and partly because cocaine suppliers are known o
stockpile supplies in anticipation of shortages.

TABLE 10

Trends in the Cocaing Supply, 1985.199)

fin metric dons unleas otherwise noted)

Cocaine HCI available for
axpon ﬁ:cm produging
sountries’

Caocaing destined for the
United States

Foreign seizures of Cocaing
destined for the United States’

Cocaine shipped to the
United Sintas

Federal Seigures®

Cocaing javaiiahis for
eonsumption in the
Linited States

Retail value of cocaine
ire the Ur}ited Siates
fin bilﬁaz}s of doliars)

1388

?08-857
531-643

" '
475-58A
1%

61473

568

1290

705-858
528-643
4

A44.559

346463

$67.50

182t

748-941

581-705

o6

AG5800

28

337481

$51.72

g8z

771-9R9
HT8.742
#3
495658
120

376558

$65-79

1883

581-711
438@33
22
ASA-450
110

242-340

$3345

: Esﬁm{as ef cocaine HCI come from the computer mode! of cocaing production. The range is based on the error
band reporiad by the Deparimenl of Slate for the area under cullivetion,

2INGSR! Aprs 1934 {and previous years), Royal Canadian Mounted Police, Nafional Drug Intelligence Estimats, 1994
{and previous yaats} and International Narcotics Contral Beard, Narcotic Drugs Statistic Tor 1981 {and previoys years).

* Drug Enforcement Adminisiration, Federal-wide Drug Seizure Sysiem, 1885-1393.

HEROIN

‘Poppy plants, from which opium s extracted, are grown in Southeast Asia, Southwest Asta, and
in the ’&:v’eszem Hemisphere {Mexico, Guatemala, and Columbia). Opium is converted info hercin n
laboratories in the countries where it is cultivated and in other countries, and then consumed ioeally or

shippedito consumer countries.
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There are two reasens why we cannot develop a supply flow made! for Southwest and Southeast
Asia heroin. First, it is difficult to estimate the total harvest in these areas. For example, estimates of
areas unter cullivation in lran have been unavailable since the Islamic Repubiic broke off ties with the
United Simtes, The second problem is that Europe and North Africa are the prisnary export markets for
heroin from these regions. This makes it difficult to determine the amount of heroin shipped (o the United
States,

In contrast, the United States is the only major market for Mexican, Guatemalan, and prohably
Colombian heroin.’® Therefore, we can integrate the heroin production process in the Western Hemisphere
juto & computer model similar 1o the cocaine model. Using information from the 1994 JNCSR on the
amount of land under cultivation and opium yields, we estimated the amount of heroin available for expont
to the United States from these countries, We then used these estimates as the basis for determining the
entire U.5. heroin market: Using DEA's Heroin Signature Program (HSP)”, we calculated the U.S. share
of the worldwide market based on the percentage of Western Hemisphere heroin in the market.**

We estimate that approximately 32 metric tons of heroin were available in the United States in
1993, We derived these figures by using the INCSR's estimate of 7.3 metric tons of heroin from the
Western Hemisphere in 1993, and by assuming that 23 percent (based on the HSP) of the U.S. market
comes from the Western Hemisphere. Biscounting for the 1.4 metric tons Federal authorities seized in
1993, we estimaie the total U5, heroin market to be 31.6 metric tons in 1993, Using the midpoints of
the estimates of price per pure gram’ from Table 4, we estimate the total retail value of this heroin o be
approximately $34 billion,

These estimaies are well above what we would reasonably expect. The largest credible estimate
of the number of heroin addicts is about 1 million, and this estimalte is considered to exceed the actual
nunther™ We reasoned earlier that heroln addicts are unlikely to spend more than 3420 a week, and few
are Likely to spend this much, We also reasoned that about 87 percent of expenditures on heroin could
be atiributed to addicls.®  However, even if we make all of these extreme assumptions, hersin
expenditures cannof exceed approximately $25 billion. Therefore, we conclude that the supply-hased
model For heroin is not credible.

»

* The Royal Canadian Mounted Police report th Mexican sod Cenpral American beroln in Canodn s onder five percent,
RUMP, Natianal Prug Imelligenve Estimute 1294, Avcording o doin on origing of selaures in Burope, oo eourlers originnied
in Mexicn {internmional Criming! Police Organization, The Heroin Shuption in Europe in 198% {Lyons, France, Febmuary 19963

 he Heroin Sigmange Prograns (HISPY, using 3 mndom swmple from ol selzures and purchases repisicred in STRIDE, tries
i guantify the U8, market shares of vach of the three major heroin producing areas. The HSP analyzes 300 1o 500 exhibits
annually from 2 random ssmple of parchises and seizares made by Pederad agonts.  THHS analysis probably does a0 reflect the
115, heroin markel as 8 wholt, See The NWEXD Bpore, 1981 The Supply of Hiicit Druges in the United Siates {Washington, D.Co
National Nucotics ineiligencs Consumers Comminee, August 1894}

* For example, suppase X s the amouny of heroin from Wasters Hemisphore sources, and suppese that Y percent of the
ULS, marke) 15 med hy those Westers Hemisphere sources. Then, the workdwide supply of heroin sent te the United Siatey must
aqual X/Y. ' .

® 13 Hamill and P, Cooley, Natfona! Extimotes of Heroin Prevatence 1980.1987: Results from Anslyeis of DAWR
Emerpency Room Date (R Rapor, Triangle Park, N.C.: Research Trisngle Inntfiute, 15903,

0 This peroontage wonld cartainty be larger i we sssumed that | million addives spent 3420 por week an berain,

€ meulipty | milhon sddicts by $536 por week by 52 weeks and divide by G.87,
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MARILJUANA

It is difficult to develop an estimate of the size of the US. retail market for marijuana from
esizmazzs of availabie supply. First, the amount of maruana that Americans coltivate for personal use
is lmpai&;sgbie 10 esnmate Second, even though a large amount of the domestic marijuana market 5 grown
in the United Siates, ¥ countrics in South and Central America, the Caribbean, Asia, North Africa, and the
Mié{iieiﬁast also supply cannabis 10 the domestic market., Unfortunately, the data needed 1o develop beiter
estimates are not available, and without the independent ability to assess the relinbility of the marijuana
cvi?wat;on estimates, we cannot develop a plausible supply-based estimate of the retail value of the
marguana market in the United States.

LEGITIMATELY MANUFACTURED CONTROLLED SUBSTANCES AND ILLICITLY
MANUFACTURED DANGEROUS DRUGS
11t is impossible to know the amount of controlled substances, such as inhalants and hallucinogens,

that are diveried for illicit consumption, It is also impossibie to Know the amount of z]lzc:lly manufactured
dangerous drugs. We do know that these substances are readify available -

PRICE AND PURITY OF ILLICIT DRUGS

In liew of solid estimates of the amaunt of cocaine, herin, marijuana, and other illicit drugs, prices
and purity offer some information about the availabilny of drugs in the Linited States, Because this repornt
focusesion the amount spent on illicit drugs and the amount available, we will not discuss in detail the
prices and purity.® As can be seen in Table 4, prices of cocaing have remained relatively siable over the
past sixiyears {except for 1990} and have declined for herpin (except for 1991). Marnijuata prices (Table
6) have increased since 198K, but began 1o decline in 1993, Prives of other drugs were stable for this time
period. [{}%ven that the number of hardeore users has remained fairly eonstant, stable or decreasing prices
may indicate that these illicit substances are more readily available in the United States.

2 The 1A ne tosget cstimates the amount of marijuana sader cultivation cutdaors in the Uniied States. The DEA aise
oS ihatgindm)r cuilivation conlinues ant that there is no way 1o estimate the exsent of this practice. The NNATE Report, 1991
The Suppsdy af Hiieit Drugs 1o the United Stafes {Washington, 3.4 Nasionsl Narcotics imeliigence Consumers Cammittee,
Auvgust [994),

8 Thug Enforcement Administralion, isteliigence Division, U8 Drug Threar dsseroment (Washington, D.Co LS,
I)Lpnmnrrgzi of Justice, 15933,

lhm: are many sources oy drug price information. The Drup Enforcement Adminisiraion produces the Hiegal Prug
Price/Purity Repor! regularfy. AbL Associsios fnc ealeulmes average prices lor the Office of Nationsl Drug Control Polivy on

-

A qunm:fz§ Basis, Alse seer L Caulking, Developing Price Sevier for Cocalne (Sama Monica, Colifornia: RAND, Drug Poliey

Research Center, 1994); W. Rhodes, R. Hyatl, and P. Scheiman, "The Prier of Cotaine, Heroln and Mariieang, 19883993 The |

Jourrar! 0[ Drug Irtuez, 24, no.3 (1994 383402
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. SUMMARY

Because of the quality of available data, there is considerable imprecision In estimates of the
number of hardeore and oceasional users of drugs, the amount of drugs they consume, and the retail sales
value of those drugs. The best estimates (all far 1993) follow:

« In 1993, about 2.1 million Americans were hardeore cocaine users, and about 566,000
wiste hardeore heroin users. The number of hardeore cocaine users has remained fairy
stable over the last six vears {2.5 million in 1988). The munber of hardcore heroin users
has dechined slightly, from 590,000 in 1988.

= About 4.0 million Americans were occasional cocaine users, and abont 230,000 were
oceasional heroin users. Both numbers have decreased over the last six vears. The
. niamber of accasional cogaing users dropped from 7.3 million in 1988, and the number
of occasional heroin users decreased from 540,000 in 1088,

¢ More Americans use marijuana than either cocaine or heroin. [n 1993, about 8.0 million
Arnericans had used marijuana at least once in the month prior to being surveyed. The
number of marijuana users has fallen since 1988, when 11,6 million Americans admitted
using marijuana,

«  Many Americans use illicit drugs other than cocaine, herein, and marijuana, or they may
use licit drogs itlegally. About 16 million Americans admitied using these other drugs
in 1993, This number has declined from 23 million in 1988, with the greatest decreases
in the number of Americans who use stimulants, sedatives, and wanquilizers. These
numbers include some overlap of polydrug users.

Deriving estimates of the total expenditure on itlicit drugs and licit drugs consumed illegatly is
more difficult and uncertain because those estimates require more data about prices paid. Neverthelyss,
the best estimates indicate the following:

s Americans spent about $31 billion on cocaine, 37 billion on heroin, 39 billion on
mariwana, and $2 billion on other substances, Income in Kind earned by drug dealers
and others probably adds abowt $2 10 $3 billion to the cocaine figure and another 33
bithon for heroin,

»  Agam, estimating trends is risky, but ot appears that expenditures on cocame, beroin, and
other drugs have fallen some over the last stx vears, In confrast, expenditures on
marijuana have remained constant,

Estimates of the total amount of cocaine consumed are lower than, but broadly consistent with,
estimates of the total amount of cocaine available for consumption i 1993

«  From the supply-side perspective, 243 to 340 metne tons of cocaine were
available for consumption in the United Staes.

+  From the consumption perspective, Americans consumed roughly 21510 382 metric tons
of cocaite,
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Although the estimates from the supply-side perspective are higher than those from the
consampzren perspective, the supply-side estimates are surely overstated. Pirst, they do not exclude some
losses ;hat oceur within the source countries but that cannot be readily cstimated; and second, they do not
account for domestic seizures by State and local officials. Although the supply-side and the consumption
etstzmaies are remarkably close, they cannot be completely reconciled.

The sizable price increase seen during 1958 is nof reflecied i a comparable decrease in the
supply, of cocaine available during 1990, This may have occurred because the supply of cocaine on the
sircet fags behind the supply of cocaine entering the country, which lags behing the harvest of coca leaves,
50 t%ze:suppiy-baseé and consumption-based estimates should not be in lock siep. Sull, how the supply
of cceame could have remained relauveiy constant across time while the price of cocaine increased (and
apparf:m[} the consumption of cocaine decreased) during 1990 is a perplexing question,

Although these estimates paint a picture of drug consumption with an extremely broad brush, and
ni:izwgh not all estimates can be reconciled, the approach we use provides an imporiant perspective on
what zs not knewn about drug production and consumption and whatl meads 1o ke kniwn 16 better
underslang the policy choices avaifable to the Nation,

We make no pretease here that the model and estimates we present in this ceport are fully
adequa}e 1o the larger rask of informing public policy decisions. They ace. af best, a stan, bt they offer
tmportant possibilities of integrating what are otherwise often seen as disparate pieces of infermation about
the consumption and supply of drugs.

We expect incremental improvements 1o the estimates and methods offered here, particularly as
better data become available. We also expect emprovement 1 the model, which will include systemaiic
and amlyuc finks between government policy and drug use. Thus, it i5 probably best to consider this an
imerimireport. The estimates we present might be seen as an improvement over those reported in 591
and as 3 prejude to improved cstimates for 1994,

Moreaver, the estimates by themselves have only modest importance - they tell us nothing more
than 1?}&% the drug trade is large, a conclusion that requires no special study. The real uiility of these
nﬁmbers is the development of a systematic methodolagy for integrating the various indicalors - crops w
Ioresga‘ couniries, drugs seized at the borders, arrests made in American cities, etc. - that can h&p
gmllcyri*akers i better understand the dynamics of the drug trade and to betier fashion appropriate policy
Tesponscs,
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APPENDIX 1
ESTIMATING HARDCORE HEROIN USERS

The main text repons estimates of the number of Americans who were hardeore users of cocaing
and heroin between 1988 and 1993, The methadology upon which those estimates rest involves several
untested assumptions. Confidence in the estimation procedure would be strengthened ¥ an entirely
different approach that used different data led to similar estimates.

This appendix uses an ahieraate approach with different data 1 estimate the aumber of hardeors
heroin users i 1989 and 1990, These afiernate estimates are, in fact, close to those reported in the main
Wi,

The Problem

The problem is to estimale the number of hardeore heroin users {B), Let M be the number of users
who enter substance abuse treatment during a given vear, Let P be the probability that a hardeore heroin
user enlers treatment during that same yvear. Then because B -P=M, an estimate of the number of hardoore
heroin users is: ' ’

H = {1

N

where " denotes an estimate. This appendix explains how M and P are estimated and provides the
resulting estimate of H,

Estimating P

Turning first to P, an estimate could be based on self-reports of subsiance abuse treatment by a
random satmple of hardoore users, Although no such random sample is available, a project sporsored by
the National institute on Drug Abuse provides data that, with suitable statistical analysis, leads @ an
estimate of P, That project is the National AIDS Demonstration Research Project (NADR).

The NADR project interviewed intravenous drug users {IDUs) who had not been in treatment
during the thirty days before the interview. Most of those interviews were done in 1989 and 1590, {Uther
peeple were interviewed by the NADR profect, but anjy IDUs not in treatment are relgvant here) The
present analysis considers alt 1DUs to be hardeore users, because needle use indicates an established heroin
user, Jt assumes they bepan careers as hardeors heroin users the first time they injecied, becsuse this s
the hest estimate of addiction that the dats provide, Call the time from farst injection to the time of the
interview VT, where j denotes the jth mesnber of a sample. The analysis assumes that the 1DUg provided
an accurate account of the number of times they received substance abuse treatment in the period T, Call
this "N,.” Treatment excludes self-help therapy.' The problem is to develop a stochastic model of entering

P Treaiment incledes deuy detoxification, residential, prisonfail reatment programs, methadene mointenance, and
outpalient drag-free. Alogether, 993 pereent of the samgle reporicd 4 or fewer tremiment episedes por year of kardeore heroin
vae. Those who repored more were reaterd sy data crvors and were exciudes from the anslysis site, :
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treatment based on N;, T, and ecovaristes, and on the way the sample was drawn, This model is used to
predict P for a given pcrzad ?

Fwe covariates enter s statistical madel. The data were partitioned by gender (MALE} and
ﬁ:thmcn} (WHITE, BLACK). NJAIL is the fraction of time spent in jail or prison during the five vears
belore the intervisw, a crude messure of time at liberty 1o enter substance abuse treatment, AGE is the
user's agie: al the time of the imterview, Justification for ineluding these variables appears later.

"i'he stoehastic model is based on T, N, and these five covariates, After rejecting simpler models,
the anaiyszs settled on a “three populatios model.” The model's name implies that hardeore herom users
can be elassified mto three conceprual groups. The term conceptual requires emphasis: s for analytieal
convenience and does not necessarily have behavioral implications.

I"he first coneeptual group comprises hardeore users who have a zero probability of ever entering
sn&szance abuse treatment. The second comprises hardeore users who have not entered ireatment by T but
wha have a non-zere probability of entering treatinent in the future, The third coneeptual group comprises
hardcore users who have entered trestment at least once. At any time, these three groups exhaust the
hardcore user population.

"E'Eze reason for thinking about three maseptual groups is that the stochastic process that describes
the tzmlng between stanting hardcore drug use and satering treatment for the first time seems different
from thejprocess that explains subsequent episodes of reatment. Consequently, it is useful to distinguish
those who have not yel entered treatment from those who have, The stochastic processes based on just
these ﬁw groups do not explain patterns in the data as well as is desired. however, Some improvement
can be made by postulating the existence of a third group, namely, those who have a zeso probability of
ever cm&rzag treatment. Thus, these three concepiual groups are useful because they help explain patterns
in ente:mg substance abuse treatment.

The Model: A Formal Specification

By assumption, then, a hardeore heroin user has a probability Q of belonging to the first group,
those with a zero probability of entering treatment. Q is written:

0=t (2]

b

where the Greek letter 8 &5 a parameter to be estimated. (Al parameters are represented by Greek letiers
here.} Gwen that & is the same across all hardcore users, nothing zmpcnant depends on the structural
form of {} The logistic distmbution was chasen for computational convenience,

'I'he structural form of the stochastic model is more impariant for the second conceptual group,
those who have a0l vel entered substance shuse treatment, but who may do so in the future. Letf t
fepz‘esent the time from initiation of hardcore herain use until entering treatment for the first time, Using

2 z’i'ise imerview (I98% and 1990) only asks sbonyd the total number of trestment epixodes. It does not ask aboul rhe
aumber ofjtreatment episndes during the specific period of inlerest hare,
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the generalized gamma family of density functions to represent the distribution of 1, f{1), the density
fuaction is written:

Yipyady G

TR [3]
Y L ————
RO ‘ i
The %ﬁicgral of {1} from 0 Lo T Is wrinen
;
F(TY « A - (4]
0

where v, g, nnd © are parameters o be esttmated and T(} is the Gamma function, Covariates enter this
specilication by writing:

B = i B o MK e HUITE w BLACK o pALE, [5}

where the o are paramclers.

The generalized Gamma function provides a non-monotonic hazard for the first episnde of
subsiance abuse treatment, an attractive feature because there is Hitle prior knowledge about what this
hazard really looks ke, It includes the exponentiaf and Weibull distributions as speeial cases, [t is not too
‘burdensame 1o compute, althongh it does require analytieal integration, because F(t) has no closed-form
equivalent.

Once the first epsode of treatment has occurred, by assumption, subsequent episodes of ventment
oceur according to a posson process with parameier 4. The probability of N-1 subsequent treatment
episodes, given {hat one treatment episode has glready occorred, is written:

Mot T
ATy e ™ » (61

PN =
W) (N}t

where T* 15 the time between when the first freatment episode occurred aud the time of the interview at
T.

Covariates enter into this specification by writing 2 as:

?,} = o Do NIAL G HHITE, D PLACK, € MALE, (7}

where the §§ are parameters to be estimated.



(Fhus, the following pérzmezam reguire estimation: 8, v, 1, and the o'y and s, These can be
esz:maicd using the methad of maximum lkelthood, but first some account must be taken of the sampling
pmcedure Specifieally, the sample excludes bardcore users who had been in treatment during the thiny
days before the interview, and estimation should proceed conditional on the probability of being eligible
for the siample given NJAIL, AGE, WHITE, BLACK, and MALE, A way to a;apmxzma:e this condition
is to say that the sample excludes all hardcore users who entered treatment after T-A7 Because A is
uzzknown, we treat it as an additional parameter, With this addition to the model, the likelihood function
can be written as:

H 74 il

[e-g Ay i( -0} fﬂf}f’(?""ﬁ*f}e s (8]

OO R F(T e )

where =] when no treatment episodes have occurred and {=0 otherwise.

’i‘}us likelthood function requires explanation. Ignore the denominator and concentrate on lhe
numerstos, When | = 1, no treatment episodes have occurmred. The probability of no treatment episodes
is aqaaitw the joint probability of none befors T-A and none afier T-A, but this is the same as the
probability of none before T. The probability of no weatment episodes before T is the sum of the
pmbabzlmes of two events: A treatment episade will never occur [probability Q] and a treatment epfsode
will occzzz but has not occurred by 1. {{I«Q}(b?{’i}}} This explains the first bracketed term in the
pumerator.

Now turn to the second bracketed term in the numerator, When at least one treatment episode has
ocourred (1=0), 1he probability of observing N, episodes is the joint probability that afl N, happened before
T-& andinone after T-A. The probability of no treatment episode between T-A and T (given that at least
one haslaiready occurred) is just exp{-AAY. The probability that the {irst event occurs before T-A
{morzjmg 1o the Gamma distribution) and the subsequent N-1 ocour sometime after the {first (according
Wwa p{zzssoa process} is equal to the rest of the term in brackets This probability is represented by an
integeal because there is po elosed form equivalent,

Now consider the denominator, The reason for the denominator is that sampling was conditional
on the hardmre user's not having been in freatment within thinty days of the interview. Thus, the
denomma!ar approximates the probability that the hardcore user had not entered substance abuse treabment
within Al days of the inferview, The & is a parameter. This compietes the é:scr;ptzm of the fikelthood
function!

Limitations to the Mode!

As a representation of how frequently hardcore users seek treatment, this model has limitations.
Some aré obvious, and others are more subtle,

' ”I;his approach assumcs that all treniment cpisodes are the same length, 8, 56 That anyone who entered treatment ufier
TeA must sttt be in (reatmient at the Gme of the interview. This is only @ sporoximation Decsuse, in facl, freptment duration
. L] i N
varies across treatment modalities ane treatment #lisms,




Selfreports slways have limitations when used to sivdy the behaviers of substance sbusers.
Substance abusers are sometimes unwilling to report truthfully. At other times, they are unable to repont
accurately. This is especially likely when they are asked to recall events that happened over many years.
Nevertheless, betier data are vnavailable,

Another obvious limitation is that the NADR data are nol aecossarily representative of hardeore
heroin users. One reason is that interviewers sought IDUs where and when those 1DUs could be found -
- typicaily where they purchased thelr drugs. Thase users may differ from others whose purchases and use
were less visible,

There is 2 third reason why the NADR data may not represent hardeore heroin users. The data
gome from interviews that were conducted in coneert with AlDs prevention programs, and the geographic
distribution of thosg programs was nof secessarily the same as the geographic distribution of hardcore
users, To adiust for this problem, the iskelihood function assigned larger weight {0 interviews completed
where hardeore heroin users are most prevalent, and prevalence was based on the Deug Abuse Warning
Network (DAWNY!

DAWN provides an sstimate of emergency room admissions where opiate use is ideotified as 2
cause for secking treatment. By assumption, the eumber of such sdmissions is comrelated with the
prevatence of hardeore heroin use. This correlation is imperfect, because factors i addition 0 the
prevalence of hardcore heroin users account for emergency room admissions. However, the corrclation
should be sufficiently strong 1o justify this approach as being an improvement over using unweighted data.

Anather obvicus Emitation is that the model rests on an assumption that treatment avadability and
treatment-secking behaviors are eonstant over time and place. This is untrue. Treatment availability varies
with government funding decisions. Treatment-seeking behaviors vary with incentives, including the price
of heroin and Jegal pressures. Measuring this variation is difficult, as is accounting for it in the stochastic
maodel

The analysis used covariates 1o partly adjust for this variation. Most IDUs begin heroin use as
young adults, so AGE is 8 proxy for temporal variation in the avaliability of treatment and treatment-
seeking behavior, Incarccrated 1DUs have different incontives and opportunities to be treated than those
frec on the street. The variable NJAIL is a imeasure of time spent in jaif and prison, but only for the most
rccent five years.

A more subtle problem stems from assuming that & poissan process accounts for the timing of
ireatment episodes aftcr the first episade. To explain this problem, # is wseful to anticipatc findings
reported later and show the predicted and actual distribution of treatment episodes. These distributions are
shown in Figure Al-1. )

* A similar argument can B¢ made that the NADE grojects interviswad nonreprosentative samples acearding fo rate and
56X, We hgve not adiusted for (hose probiems, exeept by inchuding covariales for gensler and etlimiciny.

% if variables such as treatmenl availabiliy and the price of heroin could he measused, they could be included ol ime-

varying covariatas. However, this modification would grzmly complizaie the modeling, The issue i mool, al any rate, hecause
such variables are not avaiiable for the span of time involved in this analysis,
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Many hardeore heroin users have pever been iIn treatment, and the model does a good job of
accoumzzzg for them. Fewer hardeore users have been in treatment once or twice, and the model does not
do as g{}g}d a job of representing them: it predicts fewer hardcore users with one and two trcaiment
episodes than appear in the data. In contrast, the model overpredicts subsequent treatinent episodes.

A-6
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What is the problem? Apparently, the poisson process understates the frequency of zero and one
treatment episode {following the first) and oversiates the frequency of two and more ireatment episodes
(following the {irst)y. An alternative approach might be to assume a different stochastic process for the time
between the firsr and second treatment episodes, between the second and third, and so on, However, such
assumptions grestly complicate the mathematics and computing, because adopting these assumptions
requires the numerical computation of a double, triple or higher-level integral depending on the number
of different stochastic processes adopted. It was deemed prudent to consider the model deseribed above
as adequate for present purposes. '

Finally, it seems likely that the variables NIAIL, AGE, WHITE, BLACK, and MALE fail to
capture all the variation across bardeore users. Additional helerogensity across users might be accounted
for with additional covariates or by introducing a term o represent uameasured heterogeneity (alopg with
fts population disiribution), We have not pursued that elaboration,

Getting Population Estimates of P

Accepting the soide] specified above, the expected number of treatment episodes during the year
before the interview can be estimated once the parameters are estimated. Let p; represent the probability
that a hardcore heroin user with characteristics AGE, NJAIL, BLACK;, WHITE, and MALE, will be
eligible to be interviewed, that is, that he or she will not be in treatment during the thirty days before 1.
This {s just the term that appears in the denominator of the likelihood function. Let w, be a weight such
that w=(1/p¥sum(1/p). These weights sum to | over the sample and assign larger weights to sample
members who have the lowest probability of appearing in the sample. This weighting is necessary because
the sample overrgpresents those hardcore heroin users who have the lowest probability of entering
treatment b ‘

- Then the expecied nvmber of treatment episodes during the one-vear period before the interview
iz estimated as:

, s , ,
ENy = 3 wi(L-QOFTANAL Q) [RTA {140 -;)}a*;l (9}
i 4

The first term in brackets is the probability that the first treatment episode occurred before T-1,
that is, at least one year before the interview date, multiplied by the raie at which subsequent treatment
episodes are generated, thal is, lambda. The second term is more complicated. Here, {{) is the density
fanction for occurrence of the first reatment episode between T-1 and T, and lambda is the rate at which
subsequent treatment episodes occur after this first one. The weights, w, adjusts the representation in the
population relative to representation in the sample, Thus, E(N) is an estimate Tor the population,

Similarly, the probability of entering substance abuse treatment during the year before the
interview 13 written. '

¢ This weipht also ¢ adusied $o i the NADR sample has the smne geogruphic disiribution 23 the DAWN snple,
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ft" o explain {10}, the formula computes the probability of having zero treatment episodes during
the one-year period befare the interview and subtracts this probability from 1. There are three ways that
a hardcore user eculd have no treatment episodes during the one-year period running from T-1 10T, Firsy,
he has a probability of Q of never entering treatment. Second, he has 8 probability of {(1-Q)F(T- Pt of
enterlng treatment before T -1 but not during the period T-1 to T;. Third, he has a probability t:;f{ Q¥ 1~
F{(T)) that his first trfzatmcnt episode will accur somenme after T,. This explains the reasoning behind
equauon (10].

Results from Estimation

Regression results are summarized in Table Al-1. The table identifies the parameter in the third
column,fsays what variable is associated with that parameter (if any) in the second column, gives the
parameter estimates In the second column, and reports an asymptotic p-value in the last column, The
3sympzo§z<: p-value is based on 1 test of the nulf hypothesis that the & and § parameters are zero and that
the v and v parameters are one. The latier hypothesis is appropriate: The model reduces to the Weibul
when t = 1, 10 the two-parsmeter Gamma distribution when ¥ = 1, and to the exponential when y = 1
=,
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TABLE At

Regroession Results: The Number of Treatment
Episodes Buring & Caresr of Heroin Addiction

Paramstor
Barameters Yariabie Estimates P-Values

0 CONSTANT 0.7823 0.00
P NJAIL 0.3975 0.00
12 ) AGE ~1.8138 800
f3 MALE D663 0.00
i WHITE D.0B4K 0.00
a5 - BLACK 43 4467 : 6.oc
al) LCONSTANT -1.6372 0.00
a1 NJALL, -0.0048 0.38
u? AGE : -3.4198 0.00
ad MALE £3.0839 c.0o
nd WHITE ' 0,0095 024
af BLACK 30142 4.15
¥ 345049 HEVH

¥ a.0022 . 0.0t

5 00748 0.00

! 0.0006 0.44

Source: RADR 1989 theough 1890

Looking at Tahle A -1, recall that delta is interpreted as an adjustment for excluding 1DUs who
had been in treatment within thirty days of the interview. Delta s 50 small in each of the regressions that
the adjustment plays 80 inportant role in the analysis. Although this finding is counterintuitive, it might
be ¢xplained by interviewees' inteuntives 1o deny recent {or even current) substance abuse treatment to be
eligible for an interview stipend.

In all regressions, (he size of the {irst conceptual group -~ those wha have a zero probability of
ever gnlering substance abuse treatment -- is smalt (0.07). This finding seems reasonable. The criminal
justice systern as well as friends and family provide incentives and sometimes coercion for users to enter
treastment, Most likely, only a small group of hardcore users are totally immune from such pressure.

Turning to the second conceptual group, evidence is consistent with the hypothesis thot time usti]

the first treatment episode has a gamma density function. This density function reduces to the Weibul
when =1, but a test on the hypothesis that v=1 is rejected, It ceduces 1o 2 tvo-parameter Gamma when
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=1, but again, this null hypothesis is rejected. On average, hardoore users wait 11.7 years before entering
zrez!ment Once they have entered treatment for the first time, subsequent trestment episodes happen every
1. years .

iz?mugh these estimates may or may not seem plausibie, any judgement should recognize that
the e&ztmaies are conditiknal on the hardeore user's being active {not in recovery) at time T, This is an
zmpor‘tam point. These estimates are hased on retrospective accounts of people who were hardcore users
at the ume of the mterview, A prospective acecunting of treatment spisodes would not neeessarily result
ta the sarpe gstinates, because a prospeetive account would include people who recovered or were In
recovery from drug use. For present purposes, this conditiening is altogether appropriate and desirable,
because interest 1s focused on treatment episodes attributable o current hardcore drug users.

I{ is interesting, then, to compare these results with self-reports by individuals who are currentdy
in 1realment The Drug Services Research Survey’ reporis the previeus trestment history of 292 subjects
who were dlscizarged from methadone maintenance between Seplember |, 1989, and August 31, 1990, By
assamptzon, all of these subjects were hardcore heroin users, They experienced an average of L4 treatment
episodes | in the twelve-month period before entering methadone maintenance, Over a longer period, they
reported azz average of 3.4 treatmeni episodes over an average of 5.9 years - or roughly 0.58 per year.
(Bigel Imi:{z{me? 1991, Table 25).

0ur own estimale, based on the analysis reported here, is that hardeore heroin users generate abowt
0.52 trestent episodes per vear per user. This number i considerably smafier than the estimate based
on {}?zi{ﬁ] data for freatment episodes during the month before entering methadone maintenance. Our
gslimate is closer to the long-term rate for these 292 subjects.

QOur estimate is not as close as we might expect. One explanation may be that the estimate based
on the DSRS data includes self-help as a treatment maode; our estimate excludes seff-help, so it would be
smalier Lhan ihat hased on the DSRS data. Another explanation is that the DSRS estimate is conditioned
on the fact that a ireatment episode has occurred at the end of the one-year perind, This would cause the
DSKRS csz;mam of treatment episodes 1o be larger than our estimate. Indesd, we estimate that hardeore
uscrs geaera{e 1.44 weatment epzsndes per year conditioned on their having had at least one treatment
episode btfcm that year, This estimate is very glose to that reported in the DSRS survey, Thus, the DSRS
survey promdes some independent evidence that our estimales are reasonable,

Fer present purposes, the mere important statistic i the probability that a hardcore heroin user
generates : 2 treatment episode during a given vear, Applving formula [10], the probability of a treatment
episode durmg, 1989 or 1990 is about 0.33. We use this estimaie in the next section.

? T!he Drug Services Research Survey {HISRS), conducted in 1990 by the Niticos! Institate oo Drug Abuse (NIDA),
provides éata on the chraeteristies of troatmest facilities and clieis in treatment. The DERS data provides natignal estimates
of the aumber of clicnts in treatmerd, capacity rotes, oishization rales, as well as information concerning wailing lists, modaiity
of treatrmemt! unit ownership, staffing patieris, and demegraphics of clients.

'E“%m DSRE survey is tondicied in two phases. The first phose collects facility-level data, while the seeond phase fetuses
on clienls characzerzszzcs The fagifisy-fevel dare was coliccied onee with a point prevaleose date of Mareh 3G, 1990 using 2
sirgtified random sample of 1,18 drug treasment facilities. Client-leval ueatment data was coliected once using u sample of 2,202
tecords of clxems dischurged belween September |, 198% and Augns 31, 1963 On-site absteaction of sampled cfient records wok
© plaee in 126 facilivies.
Rigel fnstitute Tor Health Policy. Drug Services Research Survey: Phage 1 Final Report: NenCorrectional Facilities
{Drandeis Uaiversicy, September 19, 1991




Estimating M

Citing statistics provided by the Departenent of Health and Human Services, the Office of National
Drug Control Pelicy estimates that an unduplicated aceount of about 1.6 million people were trexted for
drug abuse during 1989 and 1.5 million were-treated during 1990, {Table A 1.2 shows estimates for other
Yours, }

B —
TABLE A1-2
Numbar of Paople Treated for Drug Abuse, 1988.1984
{thousands)
1989 1989 1631 1882 i3t 1884

Number of 1,567 1,508 1,491 1,455 T 1,443 1412
PRISONS
served

Bowe, QROCE, Nalionel Qg Tontrol Sirategy. Recleiming our Commuandies from Drugs and VWalencs (Maghinglen, G 4., Fabrugry 1984),
Appandix B,

o s T s T s 1 R e Rttt

Assuming that 1,550,000 individuals entered drug abuse treatment during each year of interest here
{1989 and 19890}, about haw many of them were hardeore heroin users? This question is difficult (o aaswer
with precision, The DSRS survey extracied the treatment records of 2220 clients who were dismissed from
substance abuse treatment between Sgptember 1989 and August 1990, For 6.1 percent, herein was the
*drug of choice™ at the time of sdmission, but this is surely 0o fow of a percentage of the 1,35 million
enrolled in drug treatment, One reason is that afcehof was the drug of choice for 38.7 percent of the DSRS
sample, 50 heroin users comprise more than 8,1 percent of clients treated for drug abuse. A second reason
ig that the drug of choice was unknown for 26,5 percent of the DSRS sample! Some adjustnent is
necessary before the DSRS data are useful for estimating the percentage of treatmoent episodes attributahic
16 heroin users.

Thus, the first adiustment is 1o eliminate all client records from progeams thal only (reat aleohol
abuse, This eliminates 358 ¢lrents, 86 percent of whom selected alcohol as the drug of choice, and 14
percent of whom had an unknown drug of cholee {but presumably it was alcohol). Of the remaining
clients, all who received methadone maintenance were assumed to prefer heroin over other drugs, FFor the
other treatenent modalities, we assumed that the perceniage of those who preferred heroin was the same
for the unknoven category as for the known category. This led 1o an estimate that 10.9 percent of all those
treated for drug abuse selected heroin as their "drug of choice.” Applying this 10.9 percent to the 1.33

¥ Quriousty, the drog of cholog was ruported a8 unkaown [or 518 peccent of thuse recaiving mathadone, o freaiment thal
iz reservidd for herain addicls.
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million drug treatment episodes, we estimate that 169,000 hardcore heroin users were treated in both 1989
and 1990

_ A problem with the above calculation is that it is based on o treatment population at one paint in
time. Axn alternative approach that overcomes this prablem is to apply the percemtage of heroin addicts
trcated in each treatment modality (from DSRS) to the number of dischargss during 1990 (from
NE}AT{I‘S} The resulting calenlation suggests that hardeore heroin users are 12.4 percent of the
aém;ssxons population’® That is, they account for 12.4 percent of all treatment a;;zsodes Based on this
pcmezzzzgaf we estimatc that 192,000 hardcore heroin users reccived treatment in both 1989 and 1990,

Estimating H

Applying cquation {1, we estimaie that a hardeore heroin addict had 2 probability of 0.33 of
entering ftreatment in 1989 and in 1990, If the estimates are correct that 169,000 or 192,000 hardcore
heroin users entered treatment in both 1989 and 1990, then there must have been about 508,000 hardecore
heroin add icts according to the first calculation (bascd exclusively on DSRS data) and 582,000 hardcore
heron users according 1o the second caleylation {based on the DSRS and NDATUS data),

These estimates may understate the number of hardcore users, Reeall that the statistical mode!
- predicts | fewer hardcore users as having one and two previous treatment episodes than actually oceur in
the datz. ]t predicts more hardoore users as having four and more previous treatment episodes than actually
oeour in&zhe data. These apparent biases pertain to treatment episodes over the course of the drug use
career. Because P is an estimate of the probability of entering treatment during 1989/1990, when many
older hardmm users have already experienced a treatment cpisode, we might expect that the statistieal
model {}vemst;m ates P, The estimate P appeacs in the denominator of formula [ 1], so an estimale of H may
be too small. :

8 !I‘hc Nationat Drug ang Alcoholism Treatmenl Unit Survey INDATUSY, a joint ¢ffort belween the Natigna? Institute
on Drsg fsbusc {NIDAY aad the National Instinne on Alcohal Abuse and Alcoholism (NIAAA), is a mutionai survey desipned
[+ measurc the location, seope, and characleristies of drug ahuse and alcoholism treatimerd and prevention facilities 1hroughout
the Umzcd Stares. Uelike the DARS survey, the NIDATUS survey coliects data aply on eritg, not individuals, Trsatmernt aniss
repos daxa on types and scope of sorvices provided, rambers of clients, cliznts diagnoses, cypmcily, client demsographics, other
client cbamterzs{;zs staffing, trud sources of funding. The NDATUS survey bas heen condusted pecindisally since 1974, and
snnuatly since 1388, A totel of 1L37Y units responded 1o the 1991 survey which was candunted #5 of the point-provalence date
of Sepzzmbc? 345 198t

L §. Departmmem of Heslth snd Human Services, Public Henlth Service, Subsisfee Abuse snd Mental Health Services

Adm:ms%taizm Netianal Drug ond Alpoholivs Tremmers Unit Survey (NDATUS): 1991 Muin Foulings Report {DHHS

Publication No, {SMA) 352007, 1993},

% Although the NIDATLS eximates sre based on 2 discharge population, ihis will approximaie s admission population
when the mmbrz? of sdemissions cquals the number of discharges. The consiamt number of peopie who recgive freaiment, as
reporied by ONDCP, suggesis that admissions and discharges are abow the same,
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These estimates are imprecise for several reasons. It is deceptively difficult to know the number
of people who enter substance abuse treatment in a single year, and even barder to know what percentage
of them are treated for heroin sbuse, 1 is 3t least as difficult 1o estimate the rate at which hardeore heroin
users generate ircalment episodes. Nevertheless, it is comforting 1o sge that the estimates are close fo the
estimates reported to the main report. According to Table |, there were roughly 601,000 hardcore heroin
addicts in the United States i 1989 and 833,000 in 1990, We are aware of only one other national
estimate of the number of heroin addicts, by Hamil) angd Cooley,'' who concluded there were 640,000 to
i.1 million bersin addicts in 1987,

11 03, Hamill and P, Cooley, Nariono! Estimaie of Heroin Prevalence 1980-1987: Reslrs fram Analysis of DAWN
Emergency Room PData (RT1 Report, Triangle Park, N.C.: Research Trisngle Instinute, 1990),
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APPENDIX 2
ESTIMATING TYPICAL EXPENDITURES ON DRUG CONSUMPTION

This appendix diseusses the methodology used to develop estimates of weekly expenditures on
cocaine aﬁd heroin by arrestees who used either or both of these drugs on more than 10 days during the
month b@:{ore their arrests. The estimates reported here are based on seifereports by arrestees in 24 cmes
These self-reports, which are for 1989 and later, are from the Drug Use Forecasting (DUF) program,’

The Data

DUF respondents reported how much they spent on aff drugs combined (during a typical week)
but not how much they spent on each individual drug. They also reported the number of days they used
any of 22 kinds of drugs during the month before their interview. We used regression analysis to infer
expenditure patterns for cocaine and heroim based on these data,

}"hc greatest obstacle to accurate reporting is a respondent’s denial of drug use.* Therefore, drug
use s uaderr:pcamd {Once a respondent admits drug use, however, he or she would seem (o have less
, mcemwe to underreport or overreport consumption. To be included in this analysis, the respondent had
to have ladmitted some illicit drug use during the last 30 days and had to have admitted some drug
expenditure during the typical week. (These different time periods were required because of the wording
of the DUF questions.) We estimated expenditure patterns for each year separaiely.

The dependent variable (EXPEND} was the weekly expenditure on all drugs. This variable was
skewed (a few individuals reported very high amounis). Consequently, weekly expenditure was converied
10 4 loganthm before estimating the regression. We then converted the predictions back to the original
dollar scate.

The number of days that a2 respondent consumed each of four categories of drugs were the
mdepcndcm varisbles. We collapsed drugs info four general categories: COCAINE {powdered and crack),
HEROIN {black tar snd other), MARI} {marijuana and hashish—combined in the DUF mterview), and
C}THBR Cocaine, herain, and marijuana were the only drugs consumed by 2 Jarge porcentage of the
arrestee pepu lation. OTHEK comprised a large aumber of infrequently consumed substances. Except for
MARL, ‘caeh variable comprised at least two drugs.

"{iw category variable represents the maximum number of days any one of those drugs was
cansume:d For example, if powdered cocaine had been consumed on 15 days and crack cocaine had been
consumed on 20 days, then COCAINE was coded as 720 days.”

: 2\%{; guestion was asked wbout the amount of expendiiures on drugs ip the 1988 DILJF data, so.n0 analvsis was
;mfwmaé for thut vear.

? ng users aleo have difficulty segalling how often they used & drug. how much they used, and how much they paid
for it However, this inscawredy, unlike insentional denial or deception, probably averages ont when the daia are aggregmed.
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We expected the relationship between expenditures and days of consumption to be nontinear, but
the logarithmiic transiation may not have been adequate to capture that nonimearity. Conseguently, each
of the above category variables was raised to the secand power, creating additional independent variables:
COCAINE2, HERCGINZ, MARIR, and OTHERZ.

Cocaing, heroin, and other drugs are frequently consumed in combination. For example, heroin
users often use cocaine, a stimulant, o moderate the effect of heroin, a depressant. However, someone
wha uses s combination af heroin and cocaine on a daily basis is unlikely to consume the same amount
of heroin and coecaine that is consumed by two people who are daily users and exclusive in their drug use.

. Consequently, two interaction terms were added to the regression. COKEHER equals COCAINE

% HEROIN. COKEHER2 = COKEHER?*/300. The division by 300 facilitates the computing algorithm,
but otherwise has no substantive dnportanee for the analysis. The consumption of other drugs was
relatively infrequent, so we did not add an interaction term to the regression for this variable,

Starting in 1990, DUF respondents were asked whether they had consumed any drugs in addition
to those listed in the interview. A variable OTHERDRG denotes that some other drug had been consumed
{1=yes, {rno). This question was not asked during 1989, .

Estimation

We used ordinary least squares to estimate the regressions, Results are presented in Table A2-1.
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Table Ag-4

Statistical Resuils for Regression Analysis

of Drug Expernditures, 1988.1990

Yarigble

EXPEND
COCAINE -
COCAINE2
HEROIN

HEROINZ

. MARILL

MARL2
OTHER
orHeERz |
COKEHER
COKEMERZ
OTHERDHG

Variakle

CONSTANT
COCAINE
COCAINER
HEROIN
HEROINZ!
MARL
MARIZ
OTHER
OTHERZ
COKEHER
COKEHERZ
CTHERORG

R-Sauared
siumber of
Cases !

Deseriptive Analysis
1989 1980
Standard Standard
4.8 186 4.7 =18
. 134 22 1.4 1.8
316.8 3825 2582 3817
4 5 4.7 1433
1374 311.9 127 18
87 g2 4.9 88
148.3 2829 gt g v 2425
28 7.3 2.7 7.3
537 20581 #11 2081
787 2318 848 24G2
2002 880.5 18y 2 gotG
34 0.4 0.2 6.4
Hegression Rmﬂs
1889 1800
Parameier T-Score Parametar 1-Scorg
3.4444 S3.66 3.504 342
01185 18.61 0.110 21.54
-0.0014 -7.04 .00 -6.84
0.1177 3.64 0.118 11.88
~0.0001 -3.50 -0.002 -4.83
-0.0176 ~2.85 041 -F.55
0.0008 3.92 0.002 $.08
6,0438 4.58 0.068 168
-§.0008 -2.29 -43.801 -4 47
-§.9047 -9.38 -§).6)04 -8.81
1.0008 574 2.0i1 , 4.48
04330 0.84 0.020 -O.88
4.4 .42
£.1054

8,907

Source: OUF 1989 through 1990
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Table A1 {continued)

Statistical Results for Regression Analysis
of Drug Expenditures, 1931.1893

Variable

EXPEND
COCAINE
CQCAINER
HERIN
HERQINZ
MARL
MARILIZ
OTHER
QYHERZ
COKEHER
COKEMERZ
UTHERDRG

Yanable

CONBYANT
COTAIRE
COCAINEZ
HERQIN
HEROINZ
MARL
MARLZ
QTHER
OTHERR
COKEHER
COKEHERZ
OTHERDRG

R-Squarg
Number ¢f
{asss

[lescriplive Analysis

1881 1802 . 1093
Standard Standard Standard
Mean Keviation Mearn Revialion Mean Deviation
a7 1.5 A7 1.5 4.7 1.5
M"Yy 1.9 12.2 12.0 11,9 121
283.4 371.2 284.6 3739 286.9 ara?
“A&? 9.3 39 a5 4.3 9.9
100.9 737 105.4 2806 1159 289.7
4.8 8BS 55 8.2 5.1 9.7
98.3 239.6 145.4 2630 132 1 2798
23 6.8 2.3 5.9 27 7.4
518 14937 523 1933 61.8 2684
383 $202.3 B81.0 2057 50 4 204.5
147.7 5825 153.4 5904 1471 575.0
0.2 04 0.2 0.4 0.2 0.4
HBearession Resulls
1981 1942 1803
Parameter  T-Store Baramsier T-Score Parametet I-Scare
2.4281 128.48 3.4223 12886 34805 178.88
01130 23,76 01144 24 .47 04093 22.88
0012 “2.58 B.0013 -£.85 0.0013 853
0.1198 14.58 01128 4081 40,0652 1623
L0018 -4 55 D004 -4.03 L0010 320
023 4.58 0138 283 £.0228 -4.73
o007 868 f.0008 511 00012 708
44538 8,88 {0548 .08 O0424¢ 5584
£.0011 3,88 SB.0011 408 50006 -2 45
£0038 -804 -0.0032 288 43 8031 783
0.0008 374 00004 322 0.0005 353
e Xiat: ] 0.58 o187 587 0.0775 2,74
.41 .40 K
84772 163,387 9584

Soerce;. DAF 1551 tuough 1583




T}fw maodel's explanatory power appears remarkable given the presumed measurement ¢rror in these
data. Residuals were plotted against the number of days that the respondent reported using coeaine, heroin,
mal“ijuzu'iai other drugs, and the interaction term. These plots indicate that the logarithmic transformation
does a sufﬁcmntpb of inducing normality among the residuals and that the model specification does not
systematically distort the relationship between days of use and amount of money spent.

Iaterpretfation

We converted predictions based on the regression reported in Table A2-] from logarithms (o
natural units using two approaches. When Ln{$) is the predicted value of the original regression, then the
median ’vaiue in the original units is Median($) = Exponentisl{L.a($)), and ;ize mean value in the original
units is Mean(.‘s) Exponential(LN(E¥+c%/2). .

thn cocaine is the only drug consumed, estimating expenditurcs on coeaine is straightforward,
First, substnutc zeros for all independent variables other than COCAINE and COCAINEZ2, Second, use
the rcgrcsslon results to make predictions when COCAINE = |, COCAINE = 2, ... COCAINE = 34,
Similar caleulations yield estimates for expenditures on heroin when heroin is the oniy drug consumed.

?{}r example, when coeaine is consumed [0 days a month, the median weekly expenditure i3

somewhat more than $80. It is about $200 & week when cocaine is consumed on 20 days a month, and

1t s aboutj8300 a week when cocaine i1s consumed on 30 days a month,

When broken down by daily cxpendiwre‘ spending on heroin and cocaine is about the same,
However, 1h:s does not mean that when eocaine and heroin are consumed in combination, cxpenditures
on each are cqually divided. More likely, one of the drugs is the drug of preference, and the other is used
frequcntly, but at a lower dosage.

Wben cocaine and boroin were consumed in combination, we atiributed greator expenditure to
what ap;;eared to be the dominant drug. Let § represent the prodicted dollar expenditure on drugs by indi-
viduals who consume coeaine and heroin, but no other drugs.

Let N, represent the number of days a month that an individual consumed coeaine, and lat N,
represent ti%zc number of days a month that individual consumed heroin. Expenditures on cocaine and
hergan are cstimaled as:

N
. =% [;\; s ADIN,

where A{‘}J 0.5 when N_ > N, and ADJ = 2.0 otherwise. According 1o this formulation, when cocaine
18 wzzsxzmt&é Off Moe days than herom, at least owo-thirds of the drug expenditure is attributed 10 the
purchase oi’ cocaine. When heroin is sonsumed on more days {or the same number of days) a5 cocaing,
then at ieas£ two-thirds of the drug expenditure is attributed to heroin. As a practical matter, this rule

dictates maz respondents who say that they use both heroin and ecccaine daily spezzd two-thirds of the
meney on Theroin and one-third on cocaine. This division seems appropriate given evidence that such
mdlv:duals typlcaliy are long-established heroin users who add a small amount of cocame 1o their
conbumpuon

I
3 I3, Hunt, "Tracking the Prevalence of Heroin Use,” paper prepared for ONDCP, July 1992,
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Typical Expenditures

Using results from the above vegression, coupled with assumptions about how joint expenditures
on heroin and cocaing should be apportioned, we estimated the median and mean expenditures for cocaine
and heroin for every respondent wha used cither drug heavily. We averaged those estimates over all
respondents who admitted using cocaine or heroin on more than |0 days during the month before their
arrest. Results are reported in Table A2-2. .

Typical expendifures appear to have remained stable over time. The chief peoblem i interpreting
these numbers is that the medians sre so different from the means. Which should be used as “typical®
expenditures? Bvidence presented later scems o indicate that the median 15 prefecable, Before turning to
this evidence, the matter of carnings from come in kind must be cansidered.

TABLE A2.2

Mearn and Median Expenditures on Coagine ang Herolry, 19891983

888 1800 atical 82 1883

Expendilures on cocaine by

those who use cocaine heavily
{Mean) $474 $488 $450 %440 5394
{Median} . 28 %240 $230 $219 $208

Expergiitures on heroin by

those who use heroin haavily
{Mesn) \ $568 $575 $538 T $488 3454
{Median $277 3283 §273 $242 $240

Source: DUF 1388 through 1981

Accounting for Income in Kind

Hardeore drig users support their drug ase through legitimate sources and theough crime,
especinlly drug dealing, Roturns from dealing are ofia in the form of drugs as » paymoent for services
tendered, or Mincome in kingd.” How doex income in kind alffect our estimates?

1t is sometimes assertcd that most hardcore users pay for their drug use by dealing or assisting
others who deal in illicit substances. For example, Johnson and colleagues’ report that in their sample of
New York City heroin users, daily users spent an average of $7.601 a vear on heroin, bul constumed about
$13.189 worth of heroin a vear, Regular users (defined in this study as those who use heroin berwsen
theee and six times a week) spent $4,019 a year on heroin, but consumed about $6,431 worth of the dreg
a year. The difference between expendilures and consumption cepresents in-kind earings in the form of
drugs. If this were n typical patter, then the expenditures on drugs computed from DUF should be

1B, Jehnzon et al., Taking Care of Rusiness: The Econamics of Crime by Hercin dbusers (Lexington. Massachusetts:
Lexingion Dooks, |985),
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inflated by ($13,189/$7,601) or 1.73 for daily users, and ($6,431/34,019) or 1.6 for regular users. For
reasons reported here, such multipliers seem much too large.

Eirst, consider a hypothetical illustration of a drug market. Suppose that mid-level dealers have
100,000 units of drug X to sell and, at $1 a unit, demand $100,000 for their drugs. Suppose initially that
there are]l 00 hardeore users, but no other users. Then, each hardcore user must generate $1,000 of income
for the mid-level dealers.

The 100 hardcore users could support their use partly from dealing, but clearly they cannot support
their usclentirely from dealing. Selling exclusively to eaeh other would not raise the $100,000 expected
by mid-level dealers. The $100,000 must come from some other source.

Now, these 100 users could support one-third of their consumption by selling 66,666 units for
$1.50 a umt to each other. This is a Pyrrhic markeling success, of course, but it would be effective if
alternatwe income sources sometimes provided sufficient funds to make purchases and sometimes did not.
The lotal revenue generated is $100,000, enough to satisfy the middlemen. This division of drugs would
approx1mate what was observed by Johnson and colleagues in New York

ThlS solution requires that the street price of drug X be 50 percent hlgher lhan the price to mid-
level dealers In reality, rctail prices for cocaine and heroin are about one-third higher than wholesale
prices,’ so income in kind would seem more likcly to add about 33 percent to our estimates of drug
consumpnon based on transactions in which money was exchanged.

Moreover, many sellers do not themselves consume drugs (at least not at heavy-use rates). To
extend lhe above illustration, suppose that one-half the 100,000 units of drug X are sold by entrepreneurs
who do fot themselves consume drugs. Then, the 100 hardcore users could support only about 17 percent
of their lown drug use by selling drug X at $1.5 a unit to other users. The market opportunities for
hardcore users to support their own consumption with income in kind is limited by sales by nonusers.
Sales by nondrug users may bc sizable.

Reuter and colleagues report that only 11 percent of the dealers they interviewed retained one-half
or more]of the drugs for personal consumption; 30 percent retained less than one-half, "usually only 'a
little of |t"'° If "a little of it” means 15 percent, then these figures suggest that about 10 percent of the
drugs that were available to these dealers were retained for personal consumption. If Reuter's dealers are
tvpical of those who sell drugs, then the expenditure figures based on dollar transactions should be
increased by 0.1/0.9, or about 11 percenl to account for income in kind. '

In hls field study, conducted in 1982 and 1983, of IS street level heroin dealers in Detroit,
Mleczkowskl reports that dealers are typically not hardcore users: "...although runners appear by and large
to be recreattonal drug users, they are not addicted to heroin." MICCZkOWSkI s findings suggest that income
in kind represents a smaller percentage of drug consumptlon than was reported by Johnson.

*IW. Rhodes, R, Hyart, and P, Scheiman, “The Price of Cocaine, Heroin, and Marijuana, 1981-199)," Journa! of
Drug Issues, 24, ne. 3, (1994} 383-402.

‘IP. Reuter et al., Money from Crime: A Study of the Economics of Drug Dealing in Washingtan, D.C. (Santa
Monica, lCaIifomia: Rand Corporation, 1990} RAND publication R-38%4-RF, p. 61.

UT. Mieczkowski, "Geeking Up and Throwing Down: Heroin Strcet Life in Detroit," Criminology, 24, no.4. (1986):
645-665.
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Altschuler and Brounstein® interviewed 387 ninth and tenth grade, minority, inner-city boys from
Washington, [.C.. during 1988, Of the 387, 7 percent used drugs, but did not sell thein; § percent sold
drugs, but did not use them; and 4 percent both sold and used drugs, Time findings suggest that many
drug sales are made by dealers who are not hardoore users.

Williams tracked the deug {eacaine and crack) dealing of eight New York joventles who beltonged
to 2 teenage drug ring called the Cocaine Kids, or the Kids, Williams reports thay 7. _vintually all cocaine
suppliecs expect retait dealers 10 return with cash amopnting to aboul 88 to 75 percent of potential retail
sales of their consignment.” If this profit margin is typical for cocaine and crack retailers, and if all this
profit is incame 0 kind spent on the retailer's consumption, then estimates based on dollar transactions
might be multiplied by .60 10 033, However, the dealers interviewed by Williams did not 1ake their
profits primarily in e form of crack: "All the Kids sport cocaing regularly, This is aceepted, but the use
of crack is generally frowned upon: those who snort are thought fo have more control and discipling than
those who smoke crack or frechase. Most deafers see crack smokers a5 obsessive consumers who cannol
take care of business; crack users, they say, tend to become agitated, quickly lose control and
cotwentration, and take one dose afler another al the expense of everything else.™

Skolnick," who examined crack sales by ganpg members in California during 1988, reports two
types of dealers: one who sells for profit and one who sells 10 buy drugs. Interestingly, Skolnick also
reports that 75 percent of street sales will be returned to the middieman, a figure consistent with that
reported by Williams in New York,

Waldorf and Lauderback interviewed 568 members of 86 different ethnic gangs in San Fransisen,
They reporied that only 16 percent of the crack sellers vsed ¢rack during the month before the interview,
although about one-half of the coeaine selers and about theee-fourths of the heroin seffers used those
drugs during the month before the interview. The gang members cxplained that intoxicated sellers did not
make reliable dealers and that drug dependence impaired the pang member's ability o defend the gang,
Waldorf and Lauderback reached simsilar conclusions to Chin'® {Chinese pang members who sold hezmn
did not use i) and Vigil."

P ). Alsehader and P, Brounsicls, "favierms of Drug Lise, Drug Trafficking, and Other Dehinguency among Innet-Clly
Adolescenty in Washingten, D.C.,Y paper presented af the Amnual Meeting of the American Socicty of Criminology, Rens,
Mevada, 1989, 9, and Table 3

2T Willimns, The Cacaine Kids: The Iande Story of o Teenage Drug Blug {Reading, Massachuselts: Addisan.
Weosley Publishing, 1989), 36,

** Witlisens, The Coeatne Kids, 47,

ML, Bkelnick, The Secicf Structure of Street Drug Deoling (BUS FORUM, Office of the Anomey General, State of
Californis, undniad). ’

2, Waldor! and D. Lauderbaek, “Don't Be Your Own Best Custonier = Lirug Use of San Frarsisco Bihpic Gang
Divug Sellers,” Crime, Law amd Soctal Chonge — An Imernational Journal, 19 {38831 1415, The publishad article wgs based
on & populatien of 300; however, an updated vorgion surveved 568 gang members,

¥ Chin, "Chinese Trad Societies, Tongs, Organized Ctime and Streel Gangs in Asiz and the United Stales,”
vapubdished £, dissertation, Univarsity of Pennsyivanin, Philadeiphia, Feansylvania, 198

| Vigh, Bareio Gongs: Stree Life and Hestite in Sowthern Califorsia {Avstin, Texas: Universiy of Texas Press,
{95K). :
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Mlecz:kowskl on the other hand reports that erack seflers in his Detrolt sample “sppear to
eonform closely to the ‘classic’ or *hustier' view of the drug user."” Nearly two-thirds of the respondents
said that‘ihe} sold crack 10 get money for their own crack cansumption,

'Z'?zc important point is that many of the drugs consumed by hardcore users are sold by individuals
who do swz use drugs heavily. The ability of hardcore users to support their own use lhrough dealmg is
nmssarziy limited, Consequently, the amouné of drugs that hardcore users reeeive as income in kind
cannot account for much of the cocaine and heroin consumed.

i}ata are not sufficient 1o sa;};}c}r‘z precise estimates. 1t seems that 3 street dealer might be able to
relain abz}uz one-fourth of the drugs that be markets, and that profit dealers (thoge taking their profit in
cash rather than in kind) are more numerous amoag cocaine dealers than among heroin dealers. We
assume that two-thirds of the cocaine dealers and one-third of the heroin deslers are profit dealers.

Assume that a coeaine retailer must return §3 for every 34 of erack or powdered cocaine that he
sells. A!so assume that two-thirds of all retail dealers are profut dealers and one«third arc users. This means
that evez'y %1 spent on craek and cocaine would result in $1 x 0.33 x 0.33 = 36,11 in income n king,
suggesting that the estimates should be inflated by 0.11. This inflation figure equals lhe l | percent income
i kind figure derived from Reuter and colleagues' study.

Second, assume that a heroift retailer must retum $3 for every $4 of heroin that he sells. Also
assume iha( one-third of the retail dealers arc profit dealers. This means that every $1 spent on heroin
would rasalt in a maximum of $1 x 0.33 x 0.66 = $0.22, suggesting that the estimale should be inflated
by 0.22. "2‘?}15 inflation figure 15 lower than the income in kind figure derived from Jobnson and colleagues’
study but is more consistent with observarions that not alf those who sell herain ace hardoore users,

We assumc a somewhat higher estimate for income in kind. We z&snme that $0.25 worth of herom
is relamed as income in kind for every 81 of heroin sold. For cocaing, we assume one-half that amount,
or $0.125, for every 31 sold,

Choosing the Median As the Typical Expenditure

IT weekly expenditures on drugs were reported with perfeet accuracy, there would be little
Jastiﬁcai:a;z for using any number other than the mean. Afier all, regardless of how the data are skewed,
the mmn is the average expenditure, and total expenditures will cqual the average expenditure multiplied
by the number of hardcare users.

H owever, another interpretalion scems more reasonable. Suppuse that the average expenditure 18
about thc same for everybody who uses drugs on a specified number of days a maonth, but that the amoun
spent on drugs is reported with great saceuracy. From this view, the median is the best measure of the
average[expenditure.'® Some other sources suggest that the median expenditure is more aecurate for our
analysis!

i

‘i . Miecrkowsld, "Urack Disribution in Detroit,” Comtemporory Drug Problems, (Spring 1990): 23-24,
1% An anaiogy helps make this polm. Suppese that a grocery siwe clerk were (o ving 1.000 $1 candy bars

individualfly on his register. Suppose ther be was Inaccurate buf unbiased a3 he avensionally regisiered too many or loo fow

zeco3: 100 bars were priced af $0.10, 800 were priced at $1, and 100 were priced & 510, The 1wl expenditure on candy

bars watld be 31,810, or an average of 3181 per candy bar. Here the clerk’s random ervors do no? balance oul
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Orher reporiy of expenditures on drug use

{ither studies, primarily of hardeore users involved with the ceiminal justice system, estimate
expenditures on heroin and cocaine that are broadly consistent with the medians reported here {Table A2~
2).

Johnson and colleagues' interviewed 201 subjects who were street-level heroin users in East and
Central Harlem, all were involved in some form of criminality and spent most of their ime on the streets.
Subjects were interviewed for five consecutive days, and then were interviewed weekly for the following
four weeks. About 132 of these subiects were interviewed four more fimes at three. to six-month intervals,
The average user spent $4,203 a year on heroin, These users often sold drugs, and when they did, payment
was usually in the form of drugs as income in kind. When income in Kind was taken into account, these
users spent about $6,986 a year on heroin. Daily users directly purchased 87,681 worth of hergin 3 year,
but when income in kind is taken into account, they spent about $13,18%. Regular users (those who used
at least weekly, but fess than daily) made cash payments of 34,012 for heroin over the course of a vear,
but with income tn kind payments, their annual expendifures were $6,431, These estimaies are comparable
with those based on the median responses in the DUF data, which suggest that hardecre users of heroin
spend about $12,000 a year on heroin,

Johnson and Wish!® recruited 1035 male New York "hard-drug abusers” who had comnsitted one
or more relatively serious noredrug crimes {such as robbery, burglary, prand larceny, or assauit} in the past
24 hours, Those who had committed recent robberies spent an average of $52 a day on illicit drugs.
Thase who had commitied other crimes spent an average of $32 a day. Thus, for those who had just
cormminted crimes, the expenditure on drugs was §224 10 $364 a week,

For those who bought both heroin and cocaine, daily expenditures totaled $239 to 3357 a week,
Those who bought only eccaine spent 5175 to 8231 3 week on cocaine. Those who bought only heroin
spent $154 to $252 a week on heroin. it is notable that 86 percent of these subjects reported ysing some
Hlicit substance on 28 of the past 30 days, so the majority could be considered hardcore drug users. These
figures seem to be high estimates of consumption, however. Because all these users had recently
committed serious crimes, they had money available from tllegal sources w buy drugs. Nevertheless, the
average expenditures were gbout the same as those based on the median values from the DUF data,

Reuter and cofleagues report results based on interviews with 186 males on probation in
Washington, D.C., who had soid drugs during the mid-1980s. About onehslif reported purchaging drugs
for their own use. This balf had a median expenditure of 3400 a month; the mean was 31,596, However,
about 44 percent of the respondenis consumed some of the drugs that they acquired for dealing,
representing incame in kind spent on drups; about 10 percent reported that they consumed one-half the
drugs that they acquired by dealing. The median and mean are much smaller than their counterpants in
DUF, but the Reuter subjects are not necessarily hardeore users. '

¥ 1 bohnson e al, Faking Care of Business: The Economics of Crime by Hersin Abusers (Lexingion,
Massachusets: Lexington Books, 1985

18 1 Jehinson and B, Wish, “The Robbery-Hard Birug Connection: Tdo Rebbers and Robberies Influence Criminnd
Retums ond Cocaine-Hersin Parchases,” paper presented a the Criminology Section of the Americar Seciolegical
Assaciation, Augusl |7, 1982,

A% e Bewer ot al, Money from Crime. A Study of the Economies of Drug Bealing in Waskingten, D.C. {Sunta
Monion, Califernia: Rand Corporation, 1990} Rand Publication R-3804-RF, pél.”
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Mieczkowski® asked 190 "chronic users of crack cocaine” in Detroit about their crack
consumption by appezzémg questions to the DUF interview. About one-fourth of these users consurmed
four or fei{ver rocks™ a week (340 or less a week); most of the others clustered at 18 1o 20 rocks & week
{3100 to $200 a week) and 40 to 50 rocks a week {8400 10 3500 a week). Only 5 percent used over {00
rocks a week. Mieczkowski speculated that the upper range included dealers who could not distinguish
berween their own consumption and what they sold, as well as individuals who were sharing with friends,

This additional evidence is consistent with the conclusion that the median values based on DUF
data typlty spending patterns for those arrestecs who admitted using cocaine or heroin on at least 11 days
during the past month. However, some of the studies described below repont larger expenditure patterns,

Mteczknwsﬁz reports on interviews with "180 seli-reporied dealers and user/dealers of crack
cocaine” Who were in residential treatavent facilities in Detroit. All can be cansidered to be hardcore users.
The amaunts reported on weekly drug usage were highly skewed. The estimates were: 3937 mean; $877
trimmed mean; $600 median; $534 M-estimator. These estimates are considerably higher than those we
report, aii wugh they are not mconsistent with estimates for the very heavigst users. One explanation of
this variation may be that these users had gspecially high use parterns, as evidenced by their secking
{reatment.

Otizéz studies of treatment populations indicate that expendttures can be much higher for the
typical bgzﬁsom user than is assumed here. Schnoll and ::oﬁeagues report on expenditures by 172 men
and women who received treatment for cocaine abuse in Chicago primarily during 1982 and (981
Average 'expendimms were repirted as 3800 a week

Gawm and Kleber” describe heroin use in a sample of 30 consecutive admissions to a cocaine
1reatmem program in New Haven. Thirteen inteavenous drug users used an average of 5.6 grams a week,
$ix. srnokers used an average of 9.1 grams, and 1] who snoned used an average of 5.3 g prams a week, 1
these users paid $160 a gram, thoy must have spent 3300 to $900 a week {or cocaine prior to entering
trcatment

Cr.}i lins, Hubbard, and Rachal (1‘935} studicd anaual drug expenduures of 3,276 drug uscrs who
entered pab%aciy~funded drug treatment in 1979.7 For daily heroin uscrs, the median drug expeaditure was
18 8{}{}1 and the mean was almost 316,999, For weekly psers (exclusive of daily users}, the median was

i
T Mieczkowski, "Crack Distzibution in Detroil,” Contemporory Drug Problems, {Spring 1990): 1833,

TiCeack is made by heating powdersd cooaing untl it crysisilizes. "Rocky” aze then broken off the chaak of oragk
produced. FCrack ix often bought by the rock. Although this p?.zrdm&{. untl varies in weight and size, rocks wwnd to be faudy
staall and inexpeasive.

T, Mieczkowski, "The Economic Dimensions of Crack Use and Distribution: Some Prefiminary Data® poper
presentesd {n che American Sogizty of Criminology Annual Mettings, Reoo, Mevady, November 1989,

348, Schriol e al, "Characreristics of Cocaine Abusers Presenting for Treamnent,” in Cocaine Lise in America:
FEpidemiologizai ond Chemical Perspestives, ed, N, Kozel sad E. Adams {Rockvilie, Marvland: Nations] Instiute on Drg
Abuse, 1985, NIEIA Rescarch Monograph al, 171-181,

ME Gawin and H. Kleber. "Cocaing Use in 3 Treatment Population: Patierns and Dizgaostic Distinctions,”
Corains {zm in America: Egidamiolopico! and Chemival Perspeciives, vd. N, Kol and E. Adans, (Roskviile, M» Nau{aﬁa
Institute on Drog Abuse, 1983}, NIDA Research Monograph 61, 182192,

% 1 Colling, R, Hubbard, and J. Rachal, "Expensive D-ug Use and iHegal Ircomes A Test of Explanatory
Hvpolbeses, Criminclogy, 73, no. 3. {1985) 743.76),

A-24

af=


http:Treatll'l.em

$4,000, and the mean was about $7,400. There were fewer regular cocaine users, On 2 yearly basig, daily
users spent a median of 314,000, and 2 meaan of almast 319,808, Those who used on a weekly {bu! not
daily} basis had median expenditures of 36,108, and 2 mean of almost 312,000

Comparing these estimates with those based on DUF 18 complicated. Because these estimates are
from 1978 and 1979, an adjustment for inflation would lead 10 estimates that are higher than those based
on DUF, However, the street privce of beroin and covaine have {allen so much sinee 1978-1979, even
controlling for anflation, that 19781979 & 2 questionsble benchmark. Another hmitation is that cocaine
users who sought treatment in the late 19705 may have little resemblance 1o crack users of the late 1980s
and early 1590

Although the latter studies, all of which are based on a population in treatment, indicate that
bardeore users spend more on cocaing than is assumed in this study, users in treatment probably have use
patterns that arc atypical of bardcore users in general. As Waldor( and colleagues® report, most hardeore
cocaine users are able to control their consumption, avoiding the ruinous expenditure patterns that often
drive other users — those who have the least control — into treatment,

Evidence from the NHYDA

Additional evidence comes from the NHSDA, The number of Individuals who admitted using
cocaine on more than 10 days during the month before the interview and repornted how much they had
spent on cocmine was small, thus the estimates for cocaine expenditures are fairly unreliable {Table A2-3},
For example, in 1993, only seventy-eight individuals admitted hardeore cocaine use and reported cocaing
expenditures. Avcrage expetiditures were $81 o week, These average expenditures reported by hardcore
coecaine users in NHSDA were mueh lower than those reported in DUF (Table 23, Although the NHSDA
estimates appear to show a decrease in average expenditures by hardeore cocgine users from 1988 {3130}
10 1993 (381), this wrend is neither cousistent nor rebiable,

TABLE A3

Average Expenditures on Cocaing by Hardeors Cocsine Users,
19881990

Bag @ a8l R 18

Average

expenditures 3130 317 LK 334 587
Number of

valid answears 27 kit 118 66 78

Source, NHSDIA 1068, 1830 through 18483

Estimates bused on amownt consumied

3 D, Walderf{ ¢ al,, Cocaine Changes: The Experierives of Uning and Quitting (Philadelphia: Termple University
Press, 1991
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Another way to validate the median as a measure of gxpenditures is to infer how much hardeore
cocaine ahd heroin users could spend given their consumption pattems -

Itis difficult to shoot heroin more frequently than four times a day, and many DUF respondents

used herom less often than daily.” According to Division of Substance Abuse Services (DSAS} in New

York Cnty, a hardcore user might use one o two bags of heroin & session, and each bag would cost 10,
These approximations suggest that z hardcore user could not spend much more than $420 a week.

Although 3420 iz close to the mean expenditure estimated based on the DUF data, even those
heroin zzssrs who are hardcore consumers cannot shoot heroin every day, four times a day. Clearly, $420
a week should be considered more as an upper himit than an average for weekly expenditure on heroin,

Cocaine is different. While heroin seems o be self-limiting {the user's craving can be satisfied
much as a' diner is satiated after a full meal), cocaine is notable because it immediately engenders % desire
for more cocame As diseussed earlier, there are reports of very hardcore consumplion patterns just prior
o geeiczzzg treatment,

‘éevertheless, cocaine consumption has two limitations, The first is g}hyszologzcaf Binge use
exhausts %izc body, so rest is neoessary before binge use can recur. The second is that hardcore cocaing
use can quzékiy exhaust financial resources. One wa to check estimates of drug spending patierns for
couaine 1§ o assess the user's income from legal and illegal sources.

E.thmax‘es‘ based on financial resources

(l:m way o assess the practical upper Himit for cocaine use (excluding the minority of users who
drain personai resources prior 1o entering treatment) is to estimate the amount of money that hardcore
users have available to spend on cocaing.

According to DUF, most hardcore users who are arrested and gquestioned have Hmited lepal
incomes. Much of their earoings comes from crime. How much do such individuals earm from combined
sources?

As would be expected, it is no easier to estimate the amount of money eared from crime than
itisto esgtmaw the amount of money spent on drugs. There are, however, a few studies of earnings from
property crime. Johnson and colleagues, in a study described above, report that daily heroin users earn an
average (}f $8,825.a year from nazz-drzzg criminal activity, and regular users earn $6,283 a year. Total
criminal i income, including drug income in kind, is $18,820 for daily users and $11,203 for regular users.
After | zvmg expenses are sublracted from these incomes, the amount svailable for heroin expenditures
could ot be much greater than is assumed in this report.®

A 1'(atm raports en aversge of dree fixes o day for 443 clients before their parlicipation in 2 meihadone mainienanse
program. {Jnlv L& percent af his clients reported more than foer fixes daily, Anglis repons that during the 12 months hefore
mi:fmg cflmmal justice supgevision, 279 heroin addicts (who bad been identilied through a methadong rsinionance program
in the w;yf 1970s) had irgected beroin an average of 2.7 times 2 day. R Xahno, "The Frequenay of Marcodie Use Belore and
After Admission 10 2 Methadone Mainlennnce Program.” Internatiane! Journal of the Addictions, |4, no, 8. {19791 1157, M.
Anglin et al., £7ecty of Legol Supervision on Narcotics Use and Criminal Behavior over the Addiction Career (Los Angeles,
CA: UCLA Prg Abuse Researeh Graup, Decernber 1988} .

e B. fohnson &t al., Taking Care of Business: The Eronomics af Crime by Heroin Abusers {Legington,
Maxaachusetis: Lexington Books, 19855
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Anglin and colleagues™ describe the income of 279 male heroin addicts who were selected from
those who had first entered 2 methadone program betweea 1571 and 1973, The period of time described
is the 12 months prior to their first pericd of legal supervision. Chicano respondents averaged $6,708 in
itlegal income a year {not counting 3924 a year from drug dealing), and whites averaged $8,580 a year
{not counting $1,320 a year from drug dealing). Legal incomes were $1,984 10 $2,672 o year, Even when
inflatiogn is 1aken into account, these incomes could not support drug use habits far in excess of what is
assumed in this paper.

Reuter and colleagues report results based on interviews with 186 males on probation ia
Washington, D.C., who had sold drugs during the mid-1980s. They report an average income of $2.863
a month, g1l but $849 from illepal activity, mostly drug sales. However, most of this mmmc was spent
on expenses other than drugs — deug expenditures averaged $883 a month.™

Conclusions

The evidence is nat compelling, but it seems best to assume that the median expenditures on
coeaine and heroin—as measured from DUF data—provides the best basis for computing doliar
expenditures on cocaing and heroin, The uncertainty survounding this assumption is best handied through
sensitivity analysis, which we execute ia the main report,

The evidence in support of the percentage of drugs eamed as income in Kind is also meager. We
assume that for every dollar spent on cocaine another $0.125 of cocaine is consumed as income in kind.
We assume that for every dollar spent on heroin another $0.25 of heroin is consumed as income in king.

* M0, Anglin 1 ab, Efects of Legol Supervision on Noreatics Use and Crimingl Bebovior Over 8w Addiction
Carger (LLos Angetes, CA; UCLA Drug Abuss Research Group, December 193881 and Table 3.

¥ 2 Reuter et nl., Maney fom Crime: 4 Shaly of the Eronomivs of Drug Deoling in Wathington, D.C. {Sants
Manica, California; Rand Corporation, 195803, Rand Publication RKSE3-RF, p 81
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APPENDIX 3
DRUG PRICES

Several sources report prices paid for illegal drugs.! The problem with those sources, for present
purposes, is that they report prices as broad ranges, unsuitable for the calculations used in this report.

Recent studies provide a method for estimating priees within a narrower range.” Basically, this
methodology is to estimate the price paid during market transactions (completed by police as undercover |
agents, and hence reported to a data source) using regression analysis to contre] for the quantity and
quality (purity is the measure of quality) of drugs sold. Results from the regression are then used to
estimate the price paid on average at a given time and place for a given quantity and quality of drugs.

For this report, we analvaed data from the System to Retrieve Drug Evidence {(STRIDE), which
were avatlable from January 1981 through June 1994, The data and cor basic approach are described
elsewhere” We have updated that method for present purposes, and we will report full results at a later
date.

Ope problem when using regression anaiysis to estimate iflicit drug prices is that the typical
quantity ‘and quality of drug entering a retail transaction is unknown. As others have noted,® refail
transactions {ake so many forms that an average retail price is bard 1o identify. Nevertheless, the
calculations used in this report required one.

_ We used this approach: Let P = F(Am, Pu) be a funetional representation of the relati;:mship
between price paid (P) and the amount (Am) and purity (Pu) of drugs purchased. This functional
relationship was determined by regression analysis as explained earlier,

: For ::xémgzie:: Orug Enforcanent Administeation, fllepa! Drug Price/Pursty Report Unmited Stater: Jonuary 19690-
December 1993, Apnl 1994, Mational lustitete on Dyug Abuse, Epidemiaiogic Trends in Drug Abute. Valume § Procesdings,
June 1994,

® G, Brown and L. Silvermen, "The Retail Price of Heroln:  Estimsion and Agplications,” Jowrsal of the American
Statistical Azsocistion, 69, no. 347 {19743:595-606; 1. Caulkins and R. Padman, "Quantity Discounts and Quality Premia for 1licit
Drugs,” Journal of the Amerivan Statistival Associarion, 88, no. 423 (1994),748-57, W. Rhodes, . Hyati and P. Scheiman, "The
Price of Cacaine, Meroin and Muriiuana, 19811993, The Journol of Drug fesues, 24, no. 3 (1994):383-402; 1. Cauikins,
Developing Frice Series for Covoing, MR-117T-DPRC (Santa Monica, CA, Rand).

! W. Rhodes, R, Hyatt and P. Seheiman, “The Price of Cocaine, Heroin and Marijuana, 1981 1991," The Jowrnal of Drug
Lisues, 74 o, 3 (1894):383-402.

* J. Caulkins, "What 5 the Average Price of An Lliteit Drug?” Addiciion, 89, no. 7 (uly 1994} mp. 81519
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L.t $D represent the average dollar amount that a hardoore drug user spends per week on Hilic
This number was reported in Table 2 of the main report. Setting Pu equel to the average purity

of {iﬁggs sold at the retail level, and assuming that the user buys drugs once per week, the typical amount
of drogs in a weekly purchase must be the solution to the cguation:

3D = AmF{Am, Pu}

If Am® is the solution to this eqguation, then one estimaic of retail prices is F(Am®, Pu).

amaou

If A

Rimilarly, assuming that the user buys drugs at T separate times during the week, the purchase
nt must be the solution to the equation

D = T-Am-F{Am, Pu)

** s the solution to this equation, another estimate of retail priee is F(Am**, Py).

buy d

. Now, if few hardcore users buy drugs less frequently than once per week, and if few heavy users
rugs more frequently than T times per week, then F{Am" Pu) and FIAmM™™, Pu) provide low and

high prices, respectively. They are reported as such ia the main text,

This price range does not encompass all prices paid at retail.  Many hardeore drug users

undoubtedly pay much more. Others probably pay much less. These limits are intended to encompass
the prxec that is typically paid af refatl. That is, it i5 a ranpge that seems likely 1o include the prige that
hardmm druy psers pay on average for retad-level drug transactions. ?nces are reporied in Table 3 of
the main repott,
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APPENDIX 4
IMPUTATIONS FOR MISSING DATA ON MARIJUANA USE

Caleulations of the amount of marijuana used by household members was straightforward. We
multiplied the number of marijvans vsers per month, by the average number of joints smoked per user,
by the average weight of a joint. The result was then multiplied by twelve months to give a year's
estimate, The prineipal problems when making this calculation are dealing with missing data and with
responses that represent a range, The latier presents a problem because the ranges are not suttable for oue
calculations, Because the Substance Abuse and Mental Health Services Administration had alrcady
imputed responses when there was missing data about recent use, this was not a problem. This appendix
explains how we imputed respanses when ¢ither the number of joints smoked or the amount of marijuana
smoked were missing or were reported 8% a range:

Imputing the Number of Joints Smoked

Frow the Nauonal Household Survey for 1991, analysts selected respondents who said they used
marijuana in the past month and whao gave valid responses ta three related questions. The furst question
was the number of days they smoked marijuana in the past month {DAYS}. Valid responses were (=30
days. The second question was the number of marijuana eigareties smuoked per day in the past month
(JOINTS). From the responses to these two questions, analysts created a variable

TOTAL JOINTS = DAYS*JOINTS.

The third question was the amount of marijuana used during the Jast month (AMOUNT). This is
exaetly the question that the analysts sought to answer, but the AMOUNT question was not directly useful
for this purposc beeause it was specified as a range, The acceptable answers to AMOUNT were:

116 joints
11-20 joints
| ounce

3 punces
34 ounces
5.6 ounoes

The analysts’ problem was to infer the amount of marijuana used by people who said they used marijuana
in the last month based on the variables TOTAL JOINTS and AMOUNT.

As shortehand, let J represent TOTAL JOINTS, ket 4 represent AMOUNT, and let ¥ egual the -
weight of marijuana used in ounces. The analysts wanted to estimate ¥,
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Now, ¥ is unknown, bul 8 might be represented as:

W =3t +€ [}

where X is the weight per joint and £ & a eandom error terms, which will be discussed below. ﬁqualmn
[F} says that, on average, a person who smokes J joints will use # ounces of marijuana, because A is the
avcrage weight of a single joint. Of course, some people who smaoke J joints use a little less; some use
a little[more. This variation abmzz what is typical is reflected in the term £,

Assume that £ i distributed normally with a mean of zero, a standard deviation of o, and that
the eror terms are independently and identically distributed, It turms out that these assumptions about the
dlsmbutzoa of ¢ are hard to justify, and alternative assumptions are adopted later. However, this simple,
if somewhat sarealistic, specification is useful fow explaining the approach.

Although # is unknown to the analysts, it is known to the respondent, and by sssumption the
value of W detenmines the respondent’s saswer for AMOUNT. Specifically, the respondent will say that
he used )

110 foints when W s,

10-20 joints when w, < W5 w,

1 ounce whesn w, « W5 1s
2 cunces when 185 < H<23
3.4 aunces when . 15<W<e4ds
5-6 ounces when 45 < -

The logic here 5 that the respondent will selest the usage category that most closely describes his use,
although it seems reasonable to suppose that he makes errors when making this transiation, Twe terms
are ;mknown «, and o0, The first, o« is presumably the weight of 18.5 joints. The second is h&r{ief o
mierpmi but e, is some value that distinguishes the response "10 to 20 joints from "1 ounce," at least
in the eyes of the respondent.

There arc four parameters to be estimated here: A, o, w, and «,. These parameters can be
estimated by maximum likelihood once a probabiiity has been assigned 1o every response. Specifically,

f‘

u: At
, =P 0 Joins) =D L ]

o&‘z—}.}\!
P, =P (1120 joints} =@ | ——

Jn

£, =P (1 ounce} = rmj
[ o

- P, "Pi




P, =P {1 punces) =33

3

[Z‘S;U] -P P, P

LY

Y

P, =P (34 ounces) =% [M

o ¢

-t -ty -ty r

Py =P (56 oynces or marej =1 «F -P, ~F P ~F

where & i3 the standard normal distribution function.

This approach s simtlar to an ardered probit model, There is an important &iffcrence between this
approach and « traditional probit model, bowever. Speeifieally, the threshold values of 1.5, 2.5, and 4.5
are known although «, and o, are unknown. This aliows the parameicr o to be identified and estimated,
In turn, this allows A to be identified and interpreted as the weight of a marijuana eigaretie.

Orne further extension is 1o assume that

% = 3105

That is, the parameter <, equals the weight of 10.5 joints, because the weight of 10.5 joints is the
threshold value between the responses "1-10 joints” and "] 1-20 joints." There are only three remaining
paramelers {o estimate: o, A, and .

As staled, this model is an unaceeptable representation of the relationship between the number of
Joints smoked and the amount of marijuana smoked. A more convincing moded is:

Wm{}; +g)J vg =S +.f£1+8\ﬁij +E, {2

This implies that the average joint weighs A ounces, but that the weight varies aeross users. This variation
is represenied by the distribution of £,. The modcl would be complete once the distribution of &, is
specified.

The distribution of g, has 1o satisfy some a priori constraims. Fiest, ¥ must be positive, 50 ¢, hag
2 lower Himit tat depends on a2 Second, the distribution of ¢, shonid account for an apparent upward
skew:inspection of the data shows that some uscrs seem 10 use much more than the average amount of
marijuana, but nobody can use much less because zerwo is 2 lower limit. Third, the error term is
heteroscedastic,

A new specification is more useful, given thesc a priori constraints:
where €, ~ N{(p,0} Here, A has a lognormal distribution, and thus 4.7 1s always positive and A is skewed
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W o=dt =et (3]
g {}x} = eﬁ#}y’ * . ‘ {é]

upward. In this specification:
| VAR (R} =e® (¢®-1} [5]

Taking Hogarithms on both sides of [3], we have

oW =inf s+, [6]

W =i/ +p g, {7

where g - K{0.0). As with the earlier, less realistic model, the paranieters can be estimated using
rzzax;mzzm fikelihood. A simple extension is to fot g = 8, + 3,J/100. The “1007 is just a scale factor that
has oo effect on analysis. This specifieation aliows frequent smokers to smoke Iarger or smaller joints than
averagelsmokers.

;1‘ he most impaortant estimate is E(A), the average weight of » marijuana cigarette, Ap estimate of
#, then{ is:

W= E(A).

This te?]s us that if a respondent says he smoked .}'_]amts during the month (TOTAL JOINTS), then E{(A)!
is the best estimate of the quantity {in ounces) of marijuana smoked.

Table Ad-1 presents parameter estimates based on an analysis of 1623 smokers who reperwé
DAYS, JOINTS, and AMOUNT. Before estimating these parameiers, the analysts changed somé of the
data,
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TABLE Ad.1

Regressions Results: The Tolal Amount of
Marijuana Smokod in the Fast Month

Parametor Standard

Paramegter Estimate ({5 (+]s Probabiiity
B, -4.95 0.24 0000
By 013 0.1 0000
w, 150 0.39 0001
o 1.08 6.013 0000

Soamos: NHSDA 1§81

o

Before caleutating TOTAL JOINTS, responses of more than 30 for JOINTS {number of marijuana
cigarettes smoked per day in the past month} were truncated 16 30. These extreme responses represenied
only about 0.1% of the total number of monthly users.

ARer caleulating TOTAL JOINTS, analysts compared TOTAL JOINTS with AMOUNT and
corrested for extreme inconsistencies between (or highly unlikely combinations of) the two variables, If
JOINTS >= 100 and AMOUNT <= 20 joints or if JOINTS >= 200 and AMOUNT <= 7 cunces, (hen
analysts assumaed that the respondonts had asistakealy given the total number of joinis they had smoked

" in the past maoath for the question on JOINTS {number of marijuana cigareites smoked per day in the past
month). For these respondents, analysts treated JOINTS as TOTAL JOINTS in calesiating the gquantity -
estimates,

Resulis from the analysis imply that a person who smokes 1 joint per month uses 0.413 ounces
(0.37 grams per joint) of marijuana. A person who smokes thinty joints per month uses 0.4 ounces (0.38
grams per joint) of marijuana. A persen who smokes 120 joints per month uses 1,79 ounces (.43 grams
per joint) of mariprana, Applying the parameter estimates from Table Ad-1, Equation {7] was then used
Lo compute the average weight per joini (W21} {or every respondent in each year of the NHSDPA, Results,
which appear i Table 6 of the main report, are used in the calculations reported in the body of this report.
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Imputing Joints

A related problem is that the variable JOINTS was sometimes missing. We could not just

subbllmte the average response when JOINTS were known, because those with missing data seemed 10
have dszcrent usage pattemns from those who did nat have missing data, Instead, we estimated regtesswzzs
whcm JOINTS was the dependent variable and MIFREQ was the independent variable. MJFREQ is
freqaancy used marijuana in the past 12 months.” We used resulls from these regressions to impute
responses when JOTNTS was missing.

inde

MIFREQ is coded:

- several times a day;

- daily;

- almost daily (3 ©0 6 days a week}

- | or 2 times a week:

-~ several times a month {(about 25 o 51 days a year};
1 or 2 times a month (12 to 24 days a year},

- every other month or so (6 ta 11 days a year);

- 3 to 5 days in the past 12 months;

-« I or 2 days n the past 12 months,

W e el O LA I Tl B s
*
E

We ireated this variable as a continuous measure. To capire nonlinearitics, we added an additional
pendent variable MIFREGQ® = MIFRE(Q - MIFREQ.

The regression had two special features. The first was that the respondent could have said that he

used 260 joints during the month before the interview. After all, marijuana use during the year (MIFREQ)
does not imply marijuana use during the month before the survey {EQZN'?‘Q} To take this specig! feature

into

where

account, the regression specification was wrztzen

7 =u, +o, MIFREQ +o, MIFREQ? +¢

JOINTS=Z when 220

JOINTS = § otherwise

g ~ N(0,a)

o=+ B

Note thai in this specification the error 1erm is heteroscedastic and # linear function of the underlying
latént variable Z.
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Table A4-2 shows regression results.

—————
TABLE A4.2
Ragression Resuits: The Average Number of
Joints Smoked in the Past Monih
Model 1 _ Model 2
W Pammm? ) Paf‘an‘i&‘lﬁ!‘
Estimate Prabability £stimate Prohability
oty 81.23 £.00 12.82 .09
3 -20.84 .60 -1.42 824
, 1.3 GO0 -0.37 524
8 12.95 Q.00 2030 6,06
i3 .48 0.00 2.16 0.05
N 1418 190
Source: NKEDRA 195y
A E——— ———— = ——— == A - .

The table shows two regressions. Model | was estimated for the 1418 respondents who veported
vse of marijuana 1 the 199! NHSDA survey. Model 2 was estimated for the {90 respondents whose use
of martjuana was iimputed by SAMHSA. We estimated two separate models because spegification testing
showed that sstimates based on the 1,418 cases did not work well for the 190 casses and vice versa,

The regressions ovorpredict slightly. Based on the 1,418 cases, the regressions predict 23.4 joinis
on average per month, In reality, respondents said they used an average of 21.6 joints per month, For the
190 cases, the prediction was 10,7 joints on average per month and the actual was 8.3 joints, Because
these predictions were only used wha responses were missing for the variable JOINTE, we considered
them 1o be close enough for our purposes.
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