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EXECUTIVE SUMMARY 

As part of an ongoing project to delennine 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 doOae expenditures by Americans on illicit drugs. 
We estimated thaI: 

• 	 In 1993, Americans spent 549 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).l 

• 	 Between 1988 and 1993, the expenditures on cocaine and heroin appear 10 have fallen. 
This trend results partly from a decrease in the number of users, but is due mostly 10 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 il.licilly. 

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 
perspective, we estimate that: 

• 	 A high-range estimate of 340 metric tons of cocaine were available for domestic 
consumption in 1993 (see Table B).2 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 thai cocaine has faJlen over lime. 

• 	 The street vaJue of domeslicaJly available cocaine is from $33 to $46 billion (Table B). J 

Between 1988 and 1993, Americans spent from 533 billion to 590 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 at current retail prices, an additional $3 
billion 10 $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 report, ell expenditures ere In 1994 dollar equivalents. These 
,expenditure estimates do not include income in kind. 

'2 Between 581 and 711 metric Ions of cocaine hydrochloride were available tor export 
during 1993. To arrive at the total available for domestic consumption, we subtracted from this 
amount losses In shipment, shipments 10 other consumer countries. and Federal seizures. 

J Prevailing retail prices are used to convert drug supply to a dollar equivalent value when 
sold 10 final users. 
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It should be noted that the range for cocaine expenditures derived from the supply model15 larger 
than the oonswnptlon-based expenditure estimates (fable A). There are two reasons for this, Firsl, the 
supply model does not lake into account most losses and conswnption within the producer countries or 
State land localseizures'in-this country. Second, the: United States may transship more drugs 10 Europe 
than our model assumes. Had we been able to account for these factors, the $33 billion to $90 billion 
supply-based estimate (fable B) would have been lower. StiU. the estimates based 00 drug consumption 
are remarkably close to those based 00 drug supply. 

1'AlthOUgh the estimates provided in this paper are somewhat imprecise. they ate sufficiently 
reliable to conc1ude that. according 10 consumption-based estimates (Table A)." the trade in illicit 
sub~nces ranged fr<)m $49 billion to S66 billion between 1988 and 1993. However, the costs 10 society 
from 'drug consumption far exceed this amount. Drug use fosters crime; facilitales the spread of 
catast:ophic health problems. such as hepatitis, endocarditis. and AIDS; and disrupts personal. familial, 
and legitimale economic relationships, The public bears much of the burden of these indirect coms 
becauSe it finances the criminal justice response to drug-related crime, a public drug-treatment system. 
and anti-drug prevention programs. 

. , The importance of these eslimates: is not that they provide an accurate accounting of the retail sales 
from illicit drugs and from legal drugs used megally, 'The estimates have an appreciable margin of error,

•and it seems unnecessary to have a study that says thai the ilIiclI drug trade is immense, Public officials 
already•know that. 

'1 Although the estimate ~f retail sales is inleresting. the greatest value of the exercise described in 
this report is thai it forces an integration of sometimes disparate data sources into a composite view of 
drug use trends in America. For example, the Drug Abuse Warning Network (DAWN) reports 102.000 
emer~ncy room admissions in 1988; 80,000 in 1990; and a preliminary estimate of 123,000 in 1993,5 
Do the~e data imply that cocaine use has increased over the past six years? 

Perhaps it has. but other indicators suggest otherwise. According to the National Household 
Survey on Drug Abuse (Nl,ISOA), the number of people who use cocaine on a weekly basis feU fromI
884,000 in 1988 to 642.000 in 1993, Best eslimates based on the Drug Use Forecasting (DUF) data 
suggestl that there were about 2.1 million hardcore cocaine users in 1988 (another 200,000 were 
incarcerated) and aboul 1.9 million in 1993 (another 400,000 were incareerated), In contrast to DAWN, 
these ~timates suggest that the number of hardoote cocaine users has remained fairly constant over the 
last six :yeacs. 

I 
~Furthermore. the crop production estimates presented in this rcpor. strongly impJy that the amount 

of cocaine available fot consumption bas nOl changed much over time. Of course, this. is consistent with 
the ob~rvations that the number of hardcore users has remained fairly constant Otherwise, we· would 
expect Cocaine prices 10 have risen as increased demand put pressure on a constant supp1y. This has not •happened. 

I 
I 
I 
• By oomparison. Americans spent about $43 billion on tobaCCo in 1993. The Tobacco 

Institute l ' The Tax Burden 011 Tobacco (Washington, D.C,: 1993). 

1Substance Abuse and Mental Health Services AdministratiOn. Office Of Applied StudieS, 
Preliminary Estimates from the DlVg AJ)vse Wamlng Network: 1993 Pr6liminary Estimates of Dtug­
Related ~Emergency Oepattment Epi$odes. Advance Report NumbW 8 (Rockville. MO: October 1994}. 
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Indeed, oocaine prices have fallen from roughly $290 per pure gram in 1988 10 $240 per pure 
gram in 1993, lbis decrease might be attributed to the small decrease in the number of hardcore users 
and to a large decrease in the number of occasional users. {According to the National Household Survey 
on Drug: Abuse, the nwnber of occasional users fell from about 13 million in 1988 (0 about 4.0 million 
in 1993,) • 

Putting Ibese data together provides a mosaic of drug use trends in America. It allows us to see 
that data from the Stale Department (crop data). the Drug Enforcement Administration (price dala). the 
Substance Abuse artd Mental Health Administration (household survey data). and the Department of 
Justice (arrestee drug testing data) provide a consistent picture of major drug use trends. Of equal 
importance. it forces us to ques.tion our intetpretation of other data, such as the Drug Abuse Warning 
Network, enabling us to better integrate these data into the mosaic. 

TABLE A 

Total V.s. Ezptndilum on DUdl Dru,es, 1988-191»3 

($ in billions, 1994 dollar equIvalents) 


1996 1981L 1290 1991 l.2:U 199.'1 

Cocaine S41.1 S42.5 $38.9 S35.2 $33.1 $30.8 
Heroin SIlo 2 $11.5 $10.3 S8.2 $7.0 $7.1 
Marijuana 
Other Drugs 

S8.9 
S3.2 

$9.0 
S2.8 

$9.6 
$2.3 

$9.0 
$2.4 

$10.1 
$2.2 

S9.0 
S1.8 

Total $64.4 $65.8 S61.1 $54.8 S52.4 S48.7 

Nole: Colwnns may not add due to rmmding. 
Sou.ru: See Tables 1 Ihrougb 8 
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TABLE B 

Trends in the Cocaine Supply, 1989-1993 
(in metric tons unless oth,erwise noted) 

I
Cocaine Rel.available for 
export fr9m producing 
countries' 708-857 ·705-858 748-941 771-989 581-711 

Cocaine ~estined for the 

United Slates 531-643 529-643 561-705 578-742 436-533 


. I. 'fForclgn setzures 0 cocame 

destined for the United States' 55 85 96 83 82 


• Cocaine lhiPped to the
•

United States 476-588 444-559 465-609 495-659 353-450 

I 
Federal Seizures) 115 96 128 120 110 

Cocaine lVailable for 

consumption in the 

United St~tes 361-473 348-463 337-481 376-539 243-340 


1 
Retail value of cocaine 

in the United States 

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


I 
I Estimateslof cocaine Hel come £tom the computer model of cocaine production. 'The l'itIge is based on the efiOt band 
reponed bYlthe De,partJnenl of Stale [or the area under cullh1lltion, . 

1 Bureau ofJlntemational Nareolic.s Mailers, /ntentlltioMI Narcotics Cf)ntro/ Stralf!gy RePQI'I (Wasl:tingtOll. D.C,: Department 
of Stale Pu~lieation. April 1994 and ptcliious years):; Royal Camu.iilUl Mounted Poliet (RCMP), Naticnal Df1Jg /1f!eUigellce 
Estimate, 1994. (and previous years) and International Narootics:Control Board. Narcotic Drugs Stalistic for 1991 (and previous: 

years). I ' ' 
'Drug E'.nforceroent Administration. Federal-wide Drug Seizure System. 1989-1993. 

I' . 
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WHAT A:v!ERlCA'S USERS SPEND ON ILLEGAL DRUGS 

In [993, the Office ofNational Drug Control Policy (ONDCP), working with Abt Associates Inc .. 
reported tbat Americans spent an estimated $45 billion to $51 billion a year betv.'een 1988 and 1991 for 
illicil drugs and for licil dmgs used illegally. New data and a revised methodology have enabled m. to 
improve those ;!stimatcs and to extend them through 1993. 

To estimate the retail sales value of iIIich drugs consumed in the United States, We examined both 
the demand for and the supply of drugs, The demand or consumption approach estimates the number 
of drug users, how much they spend on drugs, and lhe amount of drugs Ihey consume. The supply 
approach estimates the volume of drugs availahle for consumption. To determine the amounl of drugs 
nvadable tn this country nnd the retail value of these drugs, we estimated the amount of base crop raised 
in producer countries, and reduced il by the amounls lost, seized, or consumed in other countries and by 
the amount seized in or Shipped through the I;nited Stales to other countries. We then multiplied the 
result by retail prices. 

For a number of reasons, neither of tbese approaches yields precise estimates of the yearly relai! 
value of the illegal drug trade. Firs!, the secretive nature of drug crop production and manufacturing 
prevents accurate assessments of drug,production, Second. with ~me exceptions, drug dealers and their 
customers transact business away from public view, Finally, drug users often misrepresent tbeir drug use 
when inlerviewed. Thus, estimates of retail expenditures must be based on inComplete, inaccurate, and 
often inconsistent data, as well as assumptions that occasionally lack strong justification. 

Therefore, we encourage an evaluation of our findings in three ways. FirSI, the reader can 
compare Our estimates with those reported elsewbere. Second. the reader should also consider whether 
'or not tbe two independent approaches used in this report (suppJy-based and del nand-based) reaeh simil:nr 
conclusions about tbe amount American drug users spend 011 drugs. Finally, our calculations cun be 
replicated using alternative assumptions the reader finds more plausible than Ihe ones we used. 

TIle report is divided into tbree se<tiolls. Section I reports estimates derived using the 
consumption approach. Seclion II reports estimates for cocaine derived from a supply approach. Seclion 
HI summarizes. and reconciles the differences between tbe two approacbes. Technical material appears 
in appendices. 

; 
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I. CONSUMPTION APPROACH 


COCAINE AND HEROIN 


Between 1988 and 1993, American users spent $31 billion 10 $41 billion yearly on cocaine and 
$7 bilfion to $12 bitlion yearly on heroin. To arrive at these estimates. we multiplied the number of users 
by their average expenditures, and then converted the resulting estimates to 1994 dollar equivalents. 

The numher ofcocaine and heroin users 

The National Household Survey on Drug Abuse (NHSDA). the Nation's most comprehensive 
survey of drug usc, measures drug use among the American household population age 12 and older. as 
well as people living in group quarters and the homeless.6 The NHSDA misses a part of the popular!,}» 
that may be a key to detcnnining the exleut of drug usc: those who. although nol homeless, arc too 
unstable to be considered as part of a household, or who, if part of lhe household, are unlikely to answer 
surveys,1 

This less-stable population is, however, welJ represented in data colleeted by the Drug Use 
Fo('Ceasting (DUF) program, which questions a random sample of arresteeS in 24 central city jails and 
lockups about their drug use.' DlJF also asks aIT~stees to voluntarily produce samples for urinalysis, This 

6 The NHSDA txdudC5 military j>(l"Sonne1. Ihose ificl\.t(etated in jails and prisons. and tho:r.e \\ho arc residents of tre.1tment 
faciiitie$ Mi!llUI)' personnel, .... hose wusump:ion of illicit sub:mmces is monitored through urinalysis, do nol have the opportunity 
(0 be heavy drug :Jscrs, Tlmse mcarc~"m!ed in jailS arullockups roay usc drugs. but that consumption must ne:cl!ssarily be limited 
by I'('$ftl<:(ed a"'ailabiliry, Souucs at the National Institute 011 Drug AbuliC consider drug uS<: by those in residential treatment 
fadlilleE 10 be minimal, 

7 \3vi3elJ{;e tha! a large segment of the drug-using popula:ion is excluded from the NHSDA comes from a number of $ourtes. 
According 10 the 1991 NHSDA, drug lise IS twice as high among respondents who lived in households considered un~table thah 
it is among (hose who lived in more stable environmcms, indicJlIing Ihalthe NHSDA'3 bias toward reponing on stable households 
is likely 10 miss many heavy drug lI~Ct.~. Available l.'\'ldencc indicates :hill f.!j-jSDA -5 numbers urj/:!ers!lite !lcavy drug usc, A 

Ho.rreiL K. Kapsa}.:, L Cisin, and P. Wiru. '-The Validity uf Self-Reported Drug Use Data: The Accuracy of Responses on 
Cunfidenlfal Self~Admini3le!ltd AnS\'ler ShI!Cls." paper prepartd for the National lnslilUtc on Drug Abuse, Contract Number 271· 
8$.8jO~, Deccw.ber 1986, 

Consistent w\lh It'.ese observ<llions. lhe Substance Abuse Mental I1cnllh and Services Adminis!ratior. reports that 
vinuaUy 1>0 heroin addicts answl!r the N;nional Household SUlVe), on Drug Abuse. Substance Abuse ."{emal Hcahh and Servi«9 
Administration, Prciiminary utJ'matcs from the j !i9J NatIOnal Hou,,:lmld SlIrw:y on Drug Abuse (June 1994). 

Addi:io::a, ev:dcnee also comes from inlefi:iews with nearly 3~,OOO intravenous drug u~erl who wc~ contncled by 
Nalional Insti!Ule ou Drug Abu\c<>spor1sored researchers as p3t1 of an AIDS oulreach project Ab! Associales' tabuilitions 5how 
lhat 1ll\ estimated 40 pcra:m of thesc drug users lived in unslable households and about 10 pcrcem could be considered homeless. 

Finally, iI comparison of the demographic charaCteristics of t!le heavy COClinc userS in the NHSDA with toose ufh~"y 
cocame u~ers Oas(.-d on o:hc:r snurces (tt.c Drug lisC" Forecasling program, tt.e Drug Abuse WlU'ning Network, and the N:ltiunal 
AIDS Demonslrol!ion RelearC-h project) shows a marked dIfference in populations. lnromes are greJte:, unemployment is lower, 
:wi mere are fe~'er respondents usifli more limn fine drug: in the NHSDA population. D. Hunt and W. Rhodes. "Charo.cterhtics 
of IleA... )' Coc.une t:SCIS lnduding !'o!ydrug Uu:, Criminal Bebavior. ar.d Hellillh Risks:' paper prepared fGf Office of l\atior.a! 
Drug Comrol Policy ,ONDCP), Deeember J4, 1992. 

8 A large pcrcer.tage uf heavy drug users arc arrcs~ed at $orr.e lime in their drug-using "careers," so the criminal justice 
system prol!irie~ valuable supplemental data when counting heavy drug users, For eXllmple, in lhe 1993 Iiousehoid Survey. aboul 
S8 percent uf the hea"1' oocainc users surveyed had bL"Cn arrested and oooJ:.ed at some time, 39 perccnt during the year prior 1.0 

the son.:y. In the I"alional Al DS Demonstration Research d:llll, 81 percent of heavy cocai~c users tJld been illTCsted at SOme time 
in their lives, and one-third had been in jail or prisor. duri~g the six months plior If} lhe fnten"iew_ 
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helps to confirm whether the interviewees have used up to 10 types of drugs during the two to three days 
before the interview, Although urinalysis is subject to error and tells us nothing about the frequency of 
drug use, it adds credence to estimates of drug uSe when self~reports are unreliable. 

J The harrlcore u~er is identlfied in the NHSDA as one who us~xi coeaine at least one or two days 
a w~ek every week during the year before the survey, or one who used heroin on mOrc than 10 days 
during the month before the survey, In this analysis. harrlcore users in the DUF data are defined as those 
whJ admitted ,using cocaine or heroin on mo~ than 10 days during the month before being arrested," 

I Occasional users are identified in the NHSDA as: those whose drug use was less frequent than the 
hardcorc drug use critetia described above, <Xcasional use cannot be estimAted from DUF.1O

I Table 1 provides estimates of.the number of hardcore and occasional cocaine and heroin users 
derived from the NHSDA and the DUF data.11 (Drug users who use other drugs will be discussed later.) 
Not~ that because the NHSDA waS not administered in 1989, the 1989 NHSDA estimates used in this 
repr are the average of 1988 and 1990 data. To obtain a composite .stima .., we added ..timates from 

I 
~ Hardrore user.> consume illicit druSS lit least en 3 weekly basis and exhibit behavioral problems stemming from Iheir drug 

uS'!. Han:loore U5e1'$ C?Mot be identified precisely from llvailabk data. Using our data, a hardcore users is one who used illici! 
drugs '00 len or more days per monltL Behavioral problems are implied by the ftu:tlhtu stich users have all been arrested at least 
once. !AISO. 57 percent of such cocaine users and 77 pereent of such heroin usus deemed themselves 10 be inlle¢d; Qf lfCalmem. 
These self-reports probably understale the need for trealmenl, becnuse" denial 0.[ Ihe Ileed for treatment is high among hardwre 
users. Thus, the vast majority of arrestees woo admit to using. coeail!( Of hcmin Qn tel'. Of more days during: the previous month 
are hritdoore users according 10 the dcfmi!ion used here. Using NHSDA dalA. a hardcon: user is one who used cocaine on 3 

weekly basis. Behavioral problems an:: Implied by the f~ that almfK! sixty percent of weekly usm in the 1993 NHSDA had 
been arrested and booked at IDme time. 

I 
11 Because urinalysis will deice! cocaine and heroin use within tWO to three days of its consumplion, it IS unlikely that 

urinal~is will fail to identify an individual who USt5 cocaine on al 1e.i1\i.t a wtekly basis. (Most weekly usets u~e it more 
freqoonl!Y th.an on.;¢ fl w«k.) However,.an ()ccU$lonal user is likely not to hose used cocaine or heroin within Iwo 10 three days 
of his 6t her arrest. ConKquently, DUF' would frequently fail to identify occasiOnal users Arguably. the EMlT lest used by DUF 
undersiaus drugs in the urine of arrestees. C. Visher and K. MeF'lidden. A Compamo" fJf U"lI1al~fl rtu:h!toiogiel for Drug 
Te.rling il1 Cr,milUJl Jaurice, NCJ.129292, lune !WI. However, it seems fe;"1OOnab!e thai occasional users ate more likely than 
hardcore users to haye an erroneous negative urine (esl. so ~~ have no; IIqjuSled \he DUF urine test results to reneet lhe EMIT 
lelit's false negative rate of about 20 percent For evidellCe supporting this d¢;::ision, see T. Mieczkowski. ~lmmunochemical Hair 
rusays.. Urinalysis, Self Reported Use and the Measurement of Am:stu Cocaloe and Marijuana Exposurt in a Large Sample.~ 
paper prestllted lit the Annual Meetings, Americn.n Society of Crimioolog)', New Orien.ns, November 7~22, 199~t 

IIIMethods ~Kd 10 convert the DlJF datil inlO eSlimates er hardcore drug users throughout the uimil"\81 joStl« ~"y~lem have 
been tlescriberl ill W. Rho&;:~ ~Syntheti( E$limlltion Applied to the Prevalence of Drug Use," Journal afDrug kwes. 23, no. 2 
{J993):297-321 To summarize. the DUF' program IS not II prooabillty sample of arrestees, 50 a weighting scheme was used to 

derive an estimate of the percen!.age of arrestees who would be expected to lest positive in each orthe DUF sites. The DUF site.; 
ov.erreprcsent large city lockups. so a mathematieal model was used to infer the petCen!age of llJTC!Iitees who would haye (es\.ed: 
positive in non·DUF sites ir DUF programs had ope-ruled in those sile~ There is an unkllown number of aetive drug usen who 
!'Un mo're than a negligible fisk of beil".8 mcsted al some time betwecn the flrSI and lo.s\ limes thq used drugs timt is, duriog 
their ~g Uie careers. The DUr dala provide estimatell ef the number who were arres!ed durillg a given year. A mathematical 
m!Xld,:bas:¢d 00 a tntncat/:d Poisson proces.s. then provides estimates of the numbtr who were a1 risk: of bting art¢~ed during 
that~. An eslimale of that aHis\( group, mose who an: ~involved with the eriminal justice system," is reported hct'!. The!iC 
Iigures[do not loclude hardcore users who are irn;arccrmw, A ilureau of Justice Statistics stLidy reports "In Slate e01Tcctional 
facilitlC5, 3.6 percent of the tests f<lt cocaine., L3 percent for heroin, 2.0 percent for methamphetamine. a.nd 6,3 percent for 
marijuma found evidence of drug usc< in F'ederal prisons, 0.4 percent of the tests fer eocaine. 0.4 percenl for heroin, 0.1 percent 
for mcthrunphCiatnille, and U percent fot marijuana were positive." C. Harlow, Drug Enforcement WId tl'calmall In Prison. 
191;0 (~·kJ.!34724, July 1992). These pcrtenUlges arc probably high because tests arc maS] likely 10 be conducted when drug 
use is ~spccted In My e!!$(;, drug usc in prisons eannol accounl ror much of the drug use that occurs in America. . 
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DUF to the estimates from the NHSDA, and then subtracted the overlap,I2 The result shows thai between 
1988 and 1993, there were abouI2.! million to 2.6 million Americans who were hard core 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.1l Although 
imprecise, these estimates are consistent with reported estimates derived by others using difTerent 
methodologies and data. I' A separate analysis, which appears in Appendix I, also supports these 
estimates. 

12 DUr data are- used to produce estimates of the number of adull heavy users who are al risk of lUTeSI during a given ),c:lr. 

However, some hardcore drug users manage to avoid criminal justice involvement, perhaps because their drug purchases ur~ 
discreet and their consumption is private. Also, juveniles who are hardcore users are not reflccted in DUF. When deriving 01 

composite figure, only thc percentage of adults wbo avoided the criminal justice system and juveniles are counted in the hardcore 
use category of the NHSOA. The remainder are assumed to have already been included in the OUF hardcore user tally_ For the 
years 1988 through 1993, the percentages of NHSOA 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 ancst 
histories as reponed in the NHSDA. 

The resulting estimate of thc number of hardcore users represented in the NHSOA, but not in OUF is cenainly too 
large. Many people who were nO! arrested in the year before their interview.were still at risk of being arrcsted, and hence. 
represented in·DUF. A more conservative estimate would milke linle difference in the final estimates reponed in Table I. 
however, because the residual number of users from the NHSOA is already small relative to the estimate from OUF. 

11 A large number of drug users use both heroin and cocaine. For example, 23 percent of the h3!dcore cocaine users in the 
1993 OUF sample are current heroin users, and 12 percent of them use heroin daily. 

14 Hamill and Cooley estimated 640.000 to l.l million heroin addicts in 1987. D. Hamill and P. Cooley, National Estimates 
of Heroin PrcvulcllCc 1980-/987: Results from Analysis of DAWN Emergency Room Dala (RTI Repon, Triangle Park, N.C.: 
Research Triangle Institute, 1990). 
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TABLE 1 

EstimaMa Number or Hardcoro and Occasional Us~m or , 
Cocaino aod Heroin, 1ge8~1993 

< , 

1Wl: 1291I = = NHSOA 
Cocaine 

Hardcore 884.14$ 776.765 668,328 625,000 624.785 642.222 
OCcasion~1 1,$47.000 6,465.843 5,584,686 5,440,415 4,330,521 4.054.117, 

Heroin 
Harcicore 23.565 23,565 23,565 23,565 23.565 23,565 
oCcasiONf 539,000 504,446 469,891 368,102 289,557 229,251 

DUF , 

Cocaine 
Hardcor8 2,129,847 2.210.379 2,051,321 1,865,658 1,913,496 1,922,578 

Heroin 
Hardcore 590.104 605,161 531,745 463,184 441,073 489,240 

I 
COMPOSITE 
Cocai~e 

Ha£doore 2,540.525 2,624,312 2,468,509 2,218.700 2,339.381 2,127,166 
OcCasional 7,347,000 6,465,843 5,584,686 5,440.415 4,330.521 4,054,117 

Heroinl 
Hatdcore 591,990 607,048 533,630 465,305 444,312 496.309 
Oct:asional 539,000 504,446 469,891 368,102 289,557 229,251 

I 
• The f'!HSOA estimalas of cocaine users is adjusted 101 19!.l8 and 1990 to account for the survey's limited coverage 
durif'lg thOse years. The adjustment adds an estimate of hardcore drug users who live in college dormitories 10 Ihe 
estimate Of hard core users derived ~om the NHSOA. Students livin9 in college dormitories are represented in the 1991 
and later NH$DA. The NHSDA was not administered in 1989, Estimates for ,989ate theaverages rOf 1988 and 1990. 

I 
Sources: NHSDA 1988,1990 lhrough 1993; DUF 1988 through 1993' Uniform Crime Reports {UCR) 1988 through 
1993. , 

AmJ. amount 'pent an cocaine and h"o;n 

IThe 1989 and later DUF interviews asked respondents how much they spent on drugs during n 
week. The question did not separale cocalne from 'heroin spending or exclude other drugs, so we must 

distinguish between how much was spent on cocaine and how much was spt.:nt On heroin. Also, some. 
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respondents gave answers that were implausibly large, n SO based on the methodology explained in 
Appendix 2, we adjusted estimates to moderate the effect of extreme .... alues, 

Hardcore cocaine users spent more than $220 a week on cocaine and hardcore heroin users spent 
just over $250 a week on heroin in 1993 (Table 2),15 These DUF estimates laek precision, but they arc 
reasonable considering other data about expenditures on illicit drugs (see Appendix Z), 

Several studies pfovldcd estimates consistent with ours.!7 A few others, however, reported drug 
expenditures Ihat 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 individuals mny he i.'Il the peak of their drug use, which is higher Ihan thnt 
of most hardcore users.: 

" For example, \bere are physiologicallimit,s t{l drug consumplion. Given the duration o( a single administration of heroin, 
it is unnecessary to shoo! heroin more {lften \ban iour lln1t$ 11 day, every day. Given New YOlk: Slate Division IJf Sub$W1Ce 
Abuse $(rvice5 approximations of lYpil::al drug use, it seems unli~ly ,hal a hea ..')' U5('r would spend any more Ihllll $420 per 
week, and even .hi:. \\'(!uJd b< an e~!n:mcly high Level of eoosumplilJn (New York State DivisilJn or Subs':anCt Abuse Services, 
Memorandum, n,d.), . 

Cocaine use Iriggm the de5ire ror more oflhe drug. Binge use exhausts the body. so rest is necessary hefore ar.lJlher binge. 
Also, hellvY coclline u!;e can qukidy exh1l.USl a l.lSCr's fmancial n:sourteS. except [or the rare cocaine nscr, expenditures greater 
thill! those assumt'd here are unlikely. 

Iii These eStimales art mooian valueJ: mean villucs are about (wjee;;s large. However, l!'Ie median expenditure seemed more 
juslil'l<tble given other studies of drug expenditurt patterns. See Appendix 1. 

n JohnSOn and W,sh surveyed ptopel't)' criminals in 1983 and e5lima!¢tI their weekly expendhufC5 on cocaine 1.0 be nO) 
and e;(penditures on heroin 10 be $203. Reuter, ¢lal. interviewed 11 sample eharged with selling drugs in Washington, D.C. (rom 
1985 to 1987. They estimated median weekly expendilurts Qn illicl! drugs at $100. However, Reuter's sample included Uge~ 
who did not use drugs hea ..·Uy, so his estimate is expcc!cd io be lower thM ours. Johnsoo and eolleagues surveyed aboul ZOO 
heroin users who lived Oli the streets of llarlem and who had engaged in propeny or drug crimes. They estimmed !he dollnr value 
of drugs used per week at $250, Mi«zkowski appc:lded queries to the Dur qUC$lionnaire administered in Detroit and delermined 
II median w.cekly expendituf<l 00 emck orS1SO. B. Johmon and E. Whh, "The Robbery~llard Drug Connection: Do Robbers 
and Robberies Influence Crimi!lal Rdurru lind Cocaine-Hero:n Purchases?", paper prescnled at the Criminology Section of [he 
American SO<:lo!ogieal AssociOltion, Augus! 17, 1987; P. Rcuter et at, Mor'.ty from Crime; A Stud)' vjrile [:;,onomlc$ oj D>'Ug 
Decling /n Wl.UhfngfM. D.C. (SMlII Monica, California: AAND Corporation. 1990}, RAND publiealioo R·)&94-RF; B, Johnson 
e, al.. Tnking Can! ojBminess: The £C"ncmit:J (tjer/me by Heroin AbltJen (Lexingtoo. Massachusetts: Lexingion Books, 1985): 
T. MIC(zKowski, ·Crack: DiSlribution in Detroi\." C",uernpO£'Gry [)rug Frob(emJ, (Spring 1990): 9. 

Ii All of the highest estimatc.s come from estimations of former use by patients in drug tre;ttrnenl; Ihis group mny represent 
the helvitst uscrs in the country. Using a sample drawn from D<:lroit drug treatment programs from liJS? through 1989. 
Mieczkowski eSlimated rriw weekly upenditures on crack 0.1 a median of S6OO. SclmOll and collea~ues repol'ted a weekly 
expencJiruK 01'$800 per week on eocainc in a Chicago ucauner.l population. Gawln Wld Kleber desenlwd a New Ha~"!n lre:a:me."ll 
parultltion whose weekly expcndltures 00 C(le;llne would have been between $:;00 and $900. :l.pplying Aht Associates' estimates 
for Ihe price Df cocairu: io reponcd oonswnption pauerns. Collins. Hubbard and Rachal estimated thai heavy heroin users spent 
$4.000 to SIO,OOO per year, ann heavy cocairn: users s~nt $6,000 to $14,00 per year. All had entered treatment in 1979. T. 
Mieczkowski, "The c(ooomic Dimensions or Crack Use and Distribution: Some Prelimina.ry Data.~ paper pre$ented to the 
AmeticM Society of Criminology Annual Meeung. Reno, Nevada, November 1989; S_ SclJnoU el at, "ChUfllCt(:risliC5 of Cocaine 
Abusers Presenting for Treatmcnt,~ in Coco!'n/! UJe in America: lSpidemiological and Chemiftl/ Pers/Xcliw!l. ed. N. Kuzel and 
E. Adams (Rockville, Maryland: National InStitute on Drug Ab'u$(, 1985), NID.A. Research Mooogro.ph 61, 171.181; F. G<llVin 
and H. Kk~r, ~Cocainc Ulie in Ii Treatment Population: Patterns and Diagnostie DisljnctiOO5,~ in Cocaine U$e in America: 
Epidemiological and Chernieel FeI'Sp€CfiveJ, ed. N. KOlel Md E. Adams,. {Rockville, MD: I'lllionaJ [notilule on Drug Abuse, 
Ij}8j), NIDA Research Monograph 61, 181·) 92. J, Collins, R, Hubbard, and 1. RIIC)-...I, "Expensive Drug Use and lII¢gallneom¢; 
A Tes: oJ'Exp!:matory Hypotheses.' Crirnlftology 23. no. 4 (198~): 143·763. 
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Of course. occllsional users spend less, per week thun do hardcore users. Based 00 NHSDA dota, 
occasional cocaine users spent $19 in 1988. $23 in 1989, $27 in 1990. $)0 in 1991, $34 in 1992, and $35 
in 1993. No such estimates are available from the NHSDA for occasional heroin users, For them, we 
assrmed aweekly expendilure that was one~fifth of the amount spen! by hardcore users, or $50 to $63 

perl week. 

TABLE .2 

Weekly Median Cocaine and Heroin Expenditures 

Reported by Arreste'oa. 198!f.1993 

(dollars, 1994 dollar equlvalerlt$) 


coLine 
Hardoxe use $276 5265 S251 5231 $221 

Helin 
Hardcore use $312 $316 $291 $266 
r 

SoUr.ce: DUF 1989 through 1993, 

I 

I 
,Total expenditures on cocaine and heroin 

1 Between 1988 and 1993, American users spent $31 billion to $41 billion yearly on cocaine and 
$7 'billion to $12 billion yearly on heroin (Table 3), We derived these estimates by multiplying the 
nuthber of hardcore and occasiorHll users in Table I by the expenditures in Table 2 (after eliminating the 
ovJrlap) and adding rcsuits. 19 

I" Sce foomoi.e 12. 
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TABLE 3 

Total Expenditures on Cocaine and Heroin. 1988·1993 
($ in billions, 1994 dollar equivalents) 

Cocaine Expenditures. 
1H/i' 1H/i 1nQ 1H1 1m = 

HatdOOfe useu. 5338 $34.7 531.1 52~P 525.5 $23.3 
Occasional users $7.3 $7,7 $7.8 $8.5 $7.6 $7.5 
Total users $411 $42.5 $3S.9 $35.2 533.1 530.8 

HerOin E)Cpenditures 
Hardcore users 59.5 59.9 5S.S $7,1 $6.2 $6.5 
Occasional users' 51.7 $1.6 515 $1.1 50.S $0.6 
Tota! users 511.2 $11.5 $10.3 58.2 $7,0 $7,1 

• Since weekly expenditures from DUF data were no! available 1(1( 1988, we used the 1989 amounts as proxies for 1988 
in calculating tota! expendlhlfes, 

Source: See Tables 1 and 2. 

How fhi: estimates are ajJeclcd by varying Ihe assumpfion.t 

The eSiinuues of expeliditures may vary due to assumptions made about the number of hardcore 
and occasional users and about their average expenditures.2o Because hardcore users account for the bulk 
of drug spending.'l our estimates of tOla1 expenditures are especially sensitive to the accuracy of estimates 
about expenditures by hardcore users, Consequently, we tested how sensitive our expenditure estimates. 
are io assumptions made about the nu~ber of hardcore uscrs IUld their typical expenditures:. 

First. we determined how the expenditure estimates would be affected if we used lower or higher 
estimates of the number of userS than we reponed in Table L Based on II review of published literature 
and on additional tests on the dala, we estimated thaI Ibere are between 1.5 million alld 2.5 million 
hardcore users of cocaine and between 400,000 and 800,000 hardcore uscrs of heroin in AmericaY 
Because the relailsales esllmates are roughly proportional (0 the number ofhard core uscrs, if Ihe estimate 

2ft Because the faetms tha: entered lhe ca!eui:1tions were flO! denved [:om probabih:)' samples, it is imprac1ic",; to deve:op 
a statistically hil~cd m:ugin ot emIr. 

21 Heavy cocaine users rt?restnt less than onc·rounh or the total number of cueaim: users, but they account (or 79 percent 
or all cocaine exp..:nditut(;$. AppMcnily fl<eaU5e of herom's 5tlBma., casual use of hew!n is Jess frequent than CllSIJal use of 
cocillne. ConsequenllY, beav)' USl!tS accOOnl for the bulk of that mnel"'!!? percent of all heroin expenditures. 

2~ ThaI is, lflt! tmc number of heavy cocaine and heroin users wQuld $Cern to fall wilhio these ranges, See W. Rhodes, 
"Synlhetic Estimalion Applied 10 L,e Prcvillence of Drug Use,~ Joumal ofDrug inui!!, 23, 00, 2 (1993):297·321. 
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of hardcore users is off by plus or minus 25 percent, thcn the retail sales estimates would be off by the 
sante proportion, oj 

Second, we detennined how the expenditure estimates would be affected if we varied our 
assumption about average expenditures, As noted earlier, some studies are based on reports of expendi~ 
turis by cocaine users entering treatment. If these expenditures were considered typical, the retail sales 
valAe of cocaine would be four times the amount reported here. This seems an implausibly large 
exp~nditure that would exceed not only available income for most users, but the value of the supply of 
the 'drugs as well.'4 (For a further discussion of this topic, see Appendix 2.) 

t Although an average expenditure figure based on a treatment population 15 certainly too high, it 
might be realistic to adopt the average (rather than the median) drug spending numbers reported by DUr 
as a(high estimate. Then, the composite totals on both cocaine and heroin use would be twice as high as 
rep~rted in Table 3. For the reasons we cited above, il is doubtful that expenditures in the United States 
apP}o3,ch this high estimate, 

I At the opposite ex<reme, hardeore users who report their usc in the NHSDA appear to consume 
lessJlhan half as much cocaine as hardcorc users represenled in the DUF data, Their expenditures might 
be cpnsidered a low estimate of typical cocaine spending by hardcore users_ Giving more weighl 10 the 
NHSOA expenditure figures would reduce the amount reported in Table:; by half. However, it is difficult 
to rJconcile estimates thal are half as large with the amount of heroin and cocaine that enters the counlrj_ 

I In sum, it seems plausible that cocaine and heroin expenditures cou'id be twice as large or half as 
large as our estimates. But, for the reasons noted above. high- and low-end· .estimates should be 
disc~unted, In addition, other analysts have made clever use of available data to derive their own 

If Some might argile thaI the margin of error should be even uea!er because the tstimace of spending by heavy drug Ilsers 
is not precise artd because some studies report much higher speooing levels than those ~rted here.I . 

14 Twn fa>:tors mue the asswnption of higher spending questionabh:. First. incomes of most drug users cannolsuppOrt II 
higher level of drug usc, Second, hea."), drug user" have n high level of unemployment at,d underemployment. D. Hunt and W. 
Rho~s, HCharacl.crislics or Heavy Coclline UserS:, Including Polydrug: Use, Criminal A.:tivity Jmd Health Risks.~ ~per prepare<! 
for oI.mer, December 14, 1992.. As discussed in the appendix, illegal inoome rrom properTy crimes and prost1!ution bCcounts 
for much of the expenditure on dmg use. However, illeg./lJ inccme cannot aeemmt for higher expenditures thart IlIe reponed in 
this study. Drug dealing is often advarlct!d as 11 way LO $UppoM hlltdcore drug U$e, 00110 total, street.level dealing cannot generate 
the dollars thai cltimntely muM go to salisfy the cam dema1lds of middle-level and upper·je..-d dealers. If expenditures IlIe much 
grellt~t than reportro hen:, the income 'SOurce for supportit:g thilt level (If consumption is suspect 
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estimates of retail expenditures on cocaine and heroin. After .adjusting for the limitations of the.<;e other 
studies, our estimates are consistent with theirs. l

' 

Accounting for income in kind 

Our exp(:nditure estimates reflect money that actually changed hands at the retail leveL But drugs 
are often obtained as "income in kind," sometimes as payment for serving a role in the distr1bution chain 
and sometimes as payment fOf sex, for reaSOns explained in Appendix 2, we assume that harocore 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-kind payments to street prices, then the dollar expenditure on cocaine would increase 
by between $3 billion and $S billion, and the dollar expenditure on heroin would increased by between 
$2 billion and $3 billion" These tOlals are no! reflected in Table 3, but we do take them into account later 
when we esrimate the bulk amounts of cocaine and heroin used in America. 

/low much cocajne and heroin is con.sumed? 

To estimate how much cocaine and heroin Americans consume, we used data from the Syslem 
to Retrieve Drug Evidence (STRIDE) to estimate the street prices paid for cocaine and heroin.1! The price 
varies with the size of Ihe purchase lot. Cocain,e is. much less expensive when boughl as a large lot than 
when purchased as a smaller lot. Thi~ is also true of heroin. 

lS Reuler o.nd Kleiman estimated thOlt the m:ltket for cocaine was about $8 billion in 1982. Because of the nccclernting use 
of coctline from thaI lime unLiI the mid·1980s nnd after accounting for infllllion. il is nOI surprising lhallheir eS(iml'lte i$ less than 
the figure reponed here. Their $8 billion estimate for heroin expenditures is more difficuh to reconeile wilh v.hnl is reponed here 
f,)f two fe~5(}ns. First,. (he number of heroin users hns not fallen much over the last decade. Seco.',d, !he price l}f heroin hilS 
cfcpp.:d drama:i<:ul!y. We , ...ouid expect their estimates to !:Ie g:;ea!er than those reponed here, bl.:\ L'Jill is nOllhe case" jl, Reul>!! 
lind ~. Kleiman. "Risks and Prices; An Economic Analysis or Drug l:nf()rl;em~nl.f' in Crimi! and J,wl,'':': An ArUTuul Rcvi,:w 
oj Research. "olume 7, ed. :0.1"" Tonry and N. Morris (Chicago. Univenity of Chicago PreSS. 1986), 194. Carlson, who conducted 
a study of the underground econom)' for the Inlernal Resenue Service.. repor!ed that an estimated Sll billion was spent an cocaine 
in 1982, K. Carison el al.. "Unreported Taxable Income for Selecled megal Ac:jvities: Volume J: Conk11Sunl Ctimes.~ p;ljXr 

ptCpared for {h¢ Internal Rettenue Serviee under conlrat{ number TIR.SL51, September 1984. In an updale of bls sludy. Carlsen 

estimated that cocaine expenditures Jncreased from $5.8 to $6.6 billion Octween J988 and 199L K. Carlson. ~Unrtponed iIIeg:d 

Source Income 198J·1995.~ paper prepared for the Internal Revenue Ser.'iee urnlcr order number 89·11565, Muy 15, 1990. Smce 


. he rdic<! heavily on L'lt: NHSDA, and because hls estimates are nol: 3Ijjusl~ for inflation, it is not surprising: thai his estimate IS 

much lower thun the one reported here" eMlson's estimate of heroin expenditures, based on the National N~Oties Intelligence 
COl'.>ume~ Commin« estimates for 1982. was in keeping wi!h Reuter nnd Kleiman's S8 billion figure. His updated siudy, based 
on NHSDl\ dru:a, put !ha! ligure at roughly $7 billion u year between 1938 and t991. Thus, his estima:es II1t tonsistent "wilh 
those repor:cd here. 

16 These data (:Olr..e from !a~:ldraf~I')' analyses of purcr.ases by Drog Enforcement Administration agents, orher Federal agents, 

and some Statt and lotal agents, 

17 




I 

TABLE 4 

R~tail Prices Por Pur!) Gram for Cocalne and Heroin, 
1981M993 

(doUars. 1994 dollar equlvaients) 

11IJla .wlI 1H1 1.9U 1.9SJIICocaine = 
$186 $165 $200 $168 $163 5151HiSh Pn'" 

Low Price $146 $123 $187 $132 $130 $120 

Heroin , 
.$3,007 $2,713 $2,199 $2,543 $2,614 $2,553IHigh Price 

Low Price $1,612 $1,343 $997 Sl,046 $966 5837 

Source: STRIDE 1981 through 1993. 

I
< 

Unfortunately, there are no good estimates of the amoum of cocaine and heroin typically 
transacted at the retaU level, but it appears that transaction sizes often exceed single doses. Given this 
unc~rtainty. we assume two price series each for cocaine and heroin. Appendix 3 juslifies these choices.

I Results based on statistical analysis used 10 estimate these prices between 1988 and 1993 are 
repqrted In Table' 4. The pnce of cocame fell throughout the early 1980$ and reached a low pOlla m late 
1988 or in early 1989. It increased during 1990. and then declined again i.n 1991 and into 1993. The 
pric~ of heroin also fell throughout most of the 19805, reached a low point sometime late in Ihal decade, 
and1since then, has remained relatively constant (with minor fluctuations) Crable 4).I Table 5 shows eSlim.tes of the amount of cocaine and heroin that was consumed based on the 
ex~nditures reported in Table 3 (adjusted to account for drugs earned as income in kind)l1 and the retail 
pric~5 reported in Table 4, According to the data for the 1988 to 1993 period, cocaine users consumed 
somewhere between 215 and 382 metric tons of pure cocaine each year. Heroin users consumed between 
4 an'd 13 metric tons of pure heroin each yca{ during the same period, 

i' In-kind txpendituteS (in i)illio."ls) for cocaine were .es:imi'ued at S4.5 in 1988. $4.6 in 1989, $4.1 in 1990, $3.(; in 1991. 
$3.4 in 1992, and $).2 in 1993, for heroin, i:t-kind expenditures wen:: esli:nalcd (11 $J.J in 1<}8ll. $3,5 I:; [989,'$).1 :!t 1990, 
$2.5 in 1991, $2.2 ir. 1992, Wld $2.2 in 1993. 
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TABLE 5 

Total Amount of Cocaine .nd H&roin Used, 1988-1993 
(In metric tona) 

WiJj WiJj 1II.9Jl 1n1 = .lJIJ1J 
Cocaine 

High Price 24' 286 215 230 22' 22' 
Low Price 311 382 230 293 2S0 283 

Heroin 
High Price 5 5 6 3 
Low Price 9 1 , 13 10 9 11 

Source: See Tables 1 through 4. 

Because :he retail prices in Table 4 are not totally accurate, trends afe uncertain. However, it 
appears that the amount of money spenJ per user on cocaine and heroin has fluctuated very Httle over the 
last six years. The bulk amount of cocaine used decreased in 1990, apparently in response to a significant 
price increase that year. Consumption increased {hereafter. 

The amount of heroin used seems to have decreased over time, but it is hard to be sure because 
of the wide tanges involved in these estimates, As already noted, there seem to be fewer heroin addicts 
in 1993 than there were in 1999. The mv vlms and AJDS have taken a roll?" Yet, prices have fallen 
5(l much that remaining users may be able to purchase much more than they did in the past 

MARIJUANA , 
In this section, we estimate lhe dollar value of marijuana eonsumption by multiplying the 

following factors: number of users in Ihe past month. by the average number of joints used in.lhe past 
month, by the average weight per joint, by the cost per ounce, Calculations are summaril.ed in Table 6. 

11 As: or Jur,e 1994, IO.'S.33~ Cllse.'l of AlDS (78%) I'rerc illlribUlCd lO injection drug use or 10 in~ectjor.. drug use plus $Ume 

olher mode of exposure. CenttfS for Di~t Control and Prc:venlion, HtWA:DS Surveillance Report, 6, nO,] (1994): 16, 
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TABLE 6 

Calculation of Total Marijuana Consumption, 198&.1993 

I 
I 1iUII 1iUII = 1m 1m 1m 

Numbers of Users 11,6 1(19 10.2 9.7 9.0 9.0 
{millions) 

. I 
Jomts used 16.9 17,3 17,6 16.6 17.2 17.8 
per month 

I 
Weight of a joint 0.0134 0.0135 0.0131 0.0135 0,0134 0.0136 
(ounces) 

PrlcJ per ounce, $281.2 $291.4 $323.4 5343.1 $460.6 $341.7 
1.13 ounce purchase 

I 
Total] expenditure $89 $9.0 $9.6 59.0 $10.1 $9.0 
($ in billions. 
1994l ctoUat . ,
eqUivalef"lts)

I 
Sources: NHSDA 1988. 1990 through 1993: STRIOE 1981 through 1993

• 
I 

Nmnber of marijuaua users 

I More Americans use marijuana than either coeaine or heroin. During 1993, for example, almul 
9 ml!lion Americans used marijuana or hashish at least once in the month before the survey, This number 
has decreased 23 percent since 1988, when it was almost 12 million. 

AverLge Httmber ofjoints u . .,ed each mouth 

I We calculated an individual's total number of joints used each month by multiplying Ihe number 
of days of marijuana use in thc past monlh by the number ofJoints used per occasion, For those wilhout 
validj answers for thesc questions, we imputed the total monthly use (see Appendix 4). The avemge 
numher of marijuana joints used in the past month has remained about the same (16.9 to 17,8 joints). 

AverLge amount oj marijuana used 

I The average amount of marijuana used in the paSt month was calculated from several questions 
in the survey (see Appendix 4). This number has changed little over time - about 0.0 14 ounces per joint. 

\ Ho~ever, the average number and weight ofjoints used by those who smoke ~arijuana cannot 
tel! the entire story about trends in marijuana use, because marijuana's THe content has changed over 
time. Delta-9 tetrahydrocannabinol {THe) is marijuana's primary psychoactive chemical: According to 
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a study eonducted at the University of Mississippi29 the average THC content ofsinsemilla was at a peak 
in I 990 and 1991. That average fell from 10.5 percent in 1991 to 8.6 percent in 1992, and to 6,0 percent 
in \993. The THe content ofoommercial~grade marijuana remained fairly constant at less that 4,0 percent 
from 1985 to 1992, but jumped 10 about 5A pereent in 1993. Because we do not know the mix of 
sinsemilla and commercial~grade marijuana uscd by the typical user, we cannot know. for certain, whether 
users are smoking more or less marijuana as measured by THC content 

Price, 

Price is the final factor in calculruing the total value of marijuana comiumpiion, (See Appendix 
4.) Marijuana prices increased throughout most of this period, but fell in !993.* These prices are ror a 
one-third ounce purchase, 

Total consumption estimates 

The factors required to ealculate total marijuana consumption are shown in Table 6. In 1993, 
average users consumed 17,8 joints: a month. The average amount of marijuana used per joint equated 
0.0136 ounces:. At a retail price of5342 an OUnce, Ihese users spent an average of$S3 each month ($998 
a year) on" marijuana. This: number, multiplied by the 9.0 million monthly users, yields a consumption 
estimate of $9.0 billion. These esti~ates of t.ornl spending are in line with estlma1es by others,ll 

n Nalional Narcotics Imelllgerux: ConsumerS CommJlt«, The ,,",vICC lWPO~1 1993: The Sl,I.pp(v oflIficil Dru£s/o the U"ired 
SImes, (W1L$hington, nc., August 1994). 61. 

}l) Thii recenl decrease in m:trijuana prices is also described in lhe Nallonal InsHIIl!e on Drug Abuse's Community 
EpidemiologiC.tlI Working Group (CEWG) bi-annual tcpCns on drug abuse trends XfOs~ the country. Community Epidemiology 
Work (iroup,·Epidem.'mogk Tretidr in Drug Abuse, {Rockville. MI); NationallnstilUte (In Drug Abuse" June !99-1}, 

J I Using severo! :;ell'.repoo surveys, nOTEC AmL.}'sis Corporati(ln, in an ONDCP repoo, '!$timaled that marijuana costs ~222 
an ounce and :run an !)\.lnce could be di",ided into 6{} joints, yielding a unit price of$1.10 pet joint Ha.<.¢d on WeSt: assumptions, 
SOTEe estimated thaI Amerkans spent $1 J. J billion on 1,599 tons of rr.arijuana in J992, OOTEC's eSlimlltc is gteater than the 
estimate presented in Ihis rcpoM, The difference can be acrountel! for by Ihra facllJrs: medlod<lloglcat differem:cs in estimating 
the number of users in NHSDA; nOTf~c's inclusion cf criminally ~ctive US{:r estimates; and BOTEes higher priee eSlimatc$, 
AL Cha!s.'11a and D. Boyum. "Marijuana Situation Assc:ssmer.I:' (Washington, D.C: ornce of National Drug Control f>oiicy, 
SC:Plemb<r 1994). 
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Nevertheless, these estimates 'are probably low. Users are likely to underreport socially 
disapproved behaviors even when those behaviors are Jegal,12 They would seem to have even more 
ine~nti ... e to underreport illegal behaviors,)] Some readers might find it reasonable to inflate these 
estihtates for marijuana eonsumption by about one_third.14 

I 
01'HER DRUGS •

I Most of the money spent on illieit drugs in America is spent all eocaine, heroin, and marijuana. 
However, the expenditures on other illicit substances (inhalants and hallueinogens) and on licit substances 
con~umed illegally (stimulants. sedatives, tranquilizers, and analgesics) is not small. Much of this drug 
use:appears to be reported to the NHSDA.J~ We. do lIote, however, that the NHSDA undoubtedly misses 
some users, and those who are reached probably have an incentive to misrepresent their consumption. 

I Table 7 shows the number of respondents who, according to the NHSDA, used' these other drugs 
between 1988 and \993. Those respondents who admitted use during the year were asked how frequently 
they used the drug.16 We then used these data to compute an average number of days a year that the 
resp,ondents used a drug.17 Since the survey does nol have information about the number of doses taken 
on days that the drug was used, we assumed that each day of usc resulted in a single dose. This is most

•certainly an underestimate. 

In Rcsearcher.; disagree about trends in reponing practices, but they agree that self·reponed tobacco use is only about three­
quarters as large as repons based on foreign impons and tobacco sales resulting in state and federal excise taxes. K.E. Warner, 
"Po~ible Increases in the Underreponing of Cigarette Consumption," JourlUll oj the Amerieal' Slarislieal Associariorr, 73 
(1978):314-317. EJ. Hatziadreu, J.P. Pierce, M.e. Fiore, e!. aI., ·'The Reliabili[)· of Self-Reponed Cigarette Consumption in the 

•United States," American Journal oj Public Health, 79, (1989): 1020-1023. 

331 In 1993, about 74 percent of arrestees who tested positive for marijuana usc at the timc of booking reponed some 
marijuana use during the month before the survey. 

114 The [',1,'0 previous notes indicate that respondents will repon about three-qumers of the marijuana that they use. An earlier 
estil!lation methodology added estimates based on arrestee urine testing to estimates based on the NHS[)A and subtracted the 
overlap. However, evidence indicates that this o'·erlap is substantial, because most arrestees who tesl positi\·e for marijuana (we 
estimate this as about 2.0 million) also appear in the NHSDA (we estimate Ihis as 1.3 to 1.9 million based on self-repons of being 
arre;ted). The overlap would be even greater ifNHSDA respondents underrepon past arrests. Hence, we abandoned the earlier 
methodology, which appeared in W. Rhodes and D. McDonald, "Wbat American's Users Spend on Illegal Drugs." (Technical 
ra~r for the Office of National Drug Control Policy, (June 1991). 

1.1~ We noted previously that heavy cocaine users and heavy heroin users frequently appear in the DUF data. but infrequently 
appear in the NHSDA data. The reverse occurs for other illicit substances. With few exceptions, whicb arc specific to cities, 
other illicit substances have relatively low prevalence among arreslees. 

, 36 Their answers, which were in ranges of days per year, were convened to a fixed number. For instance, the range three 
\0 five days became four days. . 

J7 Estimates or frequency of use rrom the 1991 NHSDA were applied to ·earlier years. 

22 

http:one_third.14


It is difficult to detennine 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.n For current purposes, we assumed that each dose costs 
$5, a price that was consistent with those reported by the DEA and the CEWG. These street prices may 
be too 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 $3 billion on other drugs during each of the last six years (Table 
7). 

TABLE 7 


Other Drugs: Total Yearly Users (thousands) and 

El(penditures ($ In billions, 1994 dollar equivalents). 1988-1993 


DWO Used 

Number of Users 
Inhalants 2,631 2,508 2,385 2,565 2,036 2,092 
Hallucinogens 3,085 2,676 2,266 2,470 2,440 2,391 
Stimulants 4,953 4,031 3,108 2,694 1,981 2,377 
Sedatives 3,096 2,665 2,233 2,130 1,806 1,582 
Tranquilizers 4,403 3,471 2,538 3,358 3,046 2,543 
Analgesics 5,308 5,154 4,999 5,076 4,884 4,571 

El(penditures $3.2 $2.8 $2.3 $2.4 $2.2 $1.8 

Source: NHSDA 1988, 1990 through 1993 

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

JH Drug Enforcement Atlministration. Illegal Drug PricelPrm'ty Reparl Ullited Siales: Jalluary f990-December 1993. April 

1994. Community Epidemiology Work Group, Epidemiologic Trends ill Drug Ahuse: (Rockville, MD: National Institute on Drug 
Abuse. June 1994). 
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CONCLUSION

I According to the consumptioowbased procedure, Americans spent almost $49 billion on heroin, 
cocaine, marijuana, and other illegal drugs in 1993: $31 billion on cocaine, $7 billion on heroin, $9 
bijlion on marijuana. and $2 billion on other illegal drugs (Table S). During the period from 1988 to 

1993, the number of people "{ho used marijuana fell. but total expenditure on marijuana remained almost 
cohstant, because prices increased until 1993, when they began to decline. Cocaine expenditures fell for 
se~eml reasons: there were fewer occasional users. an increasing number of hardcore users were in jail 
or [prison. and cocaine prices fel!. Expenditures on heroin also fell. The AIDS epidemic is one likely 
explanation, but we alsO note that the price of heroin declined as its Ptlrity increased. Expenditures on 
otHer illicit drugs appeared to fall over time. 

I in this section of the report we examined the use of drug...., thaI is, the demand for illicit drugs and 
for licit drugs. used illegally. [n the next seclion, we examine the availability of illegal drugs in the

dlcstiC mack.L . 

TABLE B 

Total Expenditure on Illicit Drugs, 1988·1993 
{$ in billions, 1994 dollar equivalents) 

coLe 
1J1IUi 1J1IUi 

$41.1 $42.5 
= 
$38.9 

1Hl 

$35.2 

111S2 

$33.1 

1m 

$30.8 
Heroin $11.2 $11.5 $10,' $8.2 $7.0 $7,1 
Manjuana S8.9 $9.0 $9.6 $9.0 $10.1 59.0 
Otlier Drugs ~ .-1;W! 

I 
_iU ~ -1U JU 

Total $64,4 $65.7 $61.1 $54.8 $52.' $48.7 
I 

Note: Columns may not add due to rounding error. 
Soorce: Tables 1 through 7, 

I 
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II. THE SUPPLY APPROACH 


b 

A second approach (0 estimating the amount that Americans spend on iIlicil drugs is to estimate 
the value of shipments supplied to domesllc mnrkets, This section discusses Ihe information and 
assumptions we used to estimate the supply of cocaine 10 the LJnilcd Stalcs. For reasons discussed helow, 
it is nOl practical to develop estimalcs for heroin, marijuana, and other illegal drugs, 

COCAINE 

This sectioo focuses on the production and distribution of cocaine, Although the produclion and 
distribution data we use are the besl available, we doubt that they IOlall), reflect the TeQ! processes by 
which coca Icaves are converted into cocaine and distributed. Further. both the cocaine production and 
dlstribudon processes acc subject to numerous losses such as spoilage, seizures,J~ and consumplion~" in 
countries oth~r than America, Rather than making highly speculatIve estimates of the amount of losses, 
we only estimate losses resulting from federal seizures, which are reported reliably. and source country 
seizures, which arC more specuiative.(' As a rcsul~ our estimates of the amount of eocaine supplied 10 
domesllc markets are considerably higher than if we took into accQunl the losses noted above, 

Cocaine production 

The production and distribution of cocaine starts in Soulh America, principally in the A:ldei'\{) 
nations, wilh {he cuhivation of coca plants by farmers, and ends with retall~level drug dealers in the United 
States, Figure I depicts the production and distribution flow, Coca leaves are harvested and thell 
chemically treated to produce coca paste. The p.asle is trealed further to create "base." Another chemical 
process turns the base into cocaine hydrochloride (He I). or pure cocaine. The cocaine is then 
shipped directly to consumer countries or is transshipped through other CQuntries,';; 

)9 Information about seil.ores is of queslionJblc rdiahility, Desidcs prO'.'iding an incentive for oolh o ... er_ :lid unuercounllng 
<II various junctures, mislllbcling of seizures ean regilt en errUl'S of calculation- Some <!~timl.1tes nre quite speculative. 

41> Duu ate inadcqt:.1te 10 derive estimales of drug use praclices in Cemral and South Ameriean nation'!, but limitcd datu 
indicate that com"ll~ptjon mt:!ll be significant Forcxa.'l1ple, the Me)tiean government sampled 15,000 oouj¢holds in urban arcus. 
inter.... iewing individuals ",,1'10 were 12 1065 years old. Roughly 0,$ percenl of males (l2~J4 years old) in Ihe no:1rn:rn part of 
thc counlJ)' used heroin in Ihe ye;:tI' ixfore the survey: weaine ""'us used by 3.4 percent in the northwest, LO Jl<!rcent in the 
northeast, and 1.2 Jl<!rcent 1n the (enlral north. M. MediM-Movtl. "Drug Abuse in Northern Mexico: Re$ulls trom a Nmiortnl 
Household Survey,~ in EpufernlOiagic Trends in Drug AbuJt, P,orrtdings June 199fJ (NIDA, 1990) Although estimules ;lP: 

dU:;lve, itllerrol conscmption of eoca leaves and il!l d,"rivati~e is high in producing countries, For example.' an eslimllled 1 milli,m 
Peruvians actQS,~ 20 cities Chewed coca leaf, 200,000 smoked coca paste, and over 100,000 inh3!ed cocaine hydrochloridC'. r: 
Jeri, ·So.~ Recenl Facls about Drug Abuse in Peru." in Epidemiologic Tf'(!fIliI III Drug AblUt. Proclffldings June J99fJ (NIDA, 
1990), Indeed. Imli1 rerend)" Bolivian and Pervvitm law permiu.ed limited domestic produc[ion of coca for domestic consumption 
- [2,000 kilograms in Bolivian and 14,000 kilograms in Peru. according ill llneiardi. The Wer t.m Drug' II (Mayfield Publishing: 
Califomia. 1992). In addition 10 consumption withb producer coUnirics. spoilage and in~kind payments for shipping mUlit be a 
major !o~s h' :h~ cocaine inJustry, 

41 I.~~es include shipmclllS thal were left for a trafficker, but never picked !lp. Looses also occur when a trumeker abandons 
hl$ cargo n! sea when he is pursued by au.hOdties. 

4t Ftl1 a detaild discussion of cocaine processing, sec Drug Enforcement Agency, Office of Intelligcnee. Coca Cu/liv(lfia>1 

and PI'(lcr$sing: An O<:ervlew (Washington. D,C.: U.S. Department of Justice, February !991), The eocabe proouction "rocC$S 
~'llJ'ies from one proeessot \0 :liother and there is a r.cw method being used to proccs, eocaine in some regions. This process. 
callcd aguo nca. can be used to skip one ofjhc inlcrmediar;' steps. The prOCClis is used fora varlet) ofrr.l.SOus, but is nol kno\li!'l 

to increase Ihe cocaine yield frem the coca leaf. 
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FIGURE I 


COCAINE PRODUCTION AND DISTRIBUTION PROCESS 
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FIGURE I - CONTINUED 
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We developed a computer model for each of the stages in this process (Figure 2) from cultivation 
through transportation of thc product to consumer markets,4J The letter next to each box in Figure 2 
corresponds to the letlers: in Figure I, 

Coca cultivation (Box A), Estimates of the amount of land under cultivation in the major coca 
producing countries (Peru, Bolivia, Colombia and Ecuador«) are published annually by the Department 
of Stale in the lnfernational Narcotics Comrol Strafegy Report (lNCSR),H According to the lNCSR, about 
IS.6,959~210,826 hectares46 were ,under cultivAtion for coca leaf during 1993, jf we take the' midpoints 
of these ranges, this is less than the amount reported in 1992 (204,788-230,931 hectares) and 1991 
(19;,7;;-229,800 hectares). 

Eradic.ation efforts by the governments in producer countries, sometimes with (he assistance of 
the United States, reduce har'lcstable coca leaves. In 1993. 3,193 hectares (1.6 percent of the total area 
reported under cultivation) were eradicated,41 leaving about 183,766.207,633 hectares under cuhivation. 

Coca plant yields (Box B). The State Department calculales coca leaf yields using the 
assumption that bushes can be haniested three or four times a year. We usc these assumptions in our 
modeL411 In 1993, there was a dramatic decline in the harvest of 

H The compuler model is an adaptation of a preliminary version of a cocaine supply mood de\'eloped by RAND 
Corporntion. Our model uses various kinds ofinfonnation. These include estimates 0((1) land arell under cuhh'ution in known 
producer countries, (2) erndicated cultivation areas, (J) coca leaf crop yield. (4) the eillciency of the prl)ces~ for conVer1illg leaf 
10 inlennediary pr()duets and then to cocaine, and (3) losses, consumption, and seilures within producer countries . 

• ~4 Coca is reportedly cultivated in Brazil and Venclueht, but eSlima!es of hectares under cultivation are not available. 

~'Bureau of InternalionaINarcotics Mailers, Imer'Ml!oMI NarcolicsConlJ'"c! Stralegy Reporl (Wa..~hin8Ion, D.C.: Dep;u1ment 
of Stale Publications, April 1994, and pre\ ious years). The Bureau bases its ea!eulatior.s of land under cul11\'a11on on "pm-ven 
methods similar to Iho5e used fo estimate the 'size of licil crops: at home and abroad." 

..... Om: hectar<: equals 2.41 acres . 

..7 INCSR, J9.94. We assume for the purposes of lhe modellhal eradication is in the pdmnry Coca growing regions, 

d The con"ersion process can ,.at)' widely from one location 10 another in the processing countries. Aceording 10 
infMm31ion now available from II variety ofsources.,. lhe INCSR accurately reflectS the convet'Sion process in each u.flbe prooucer 
countries. 1-1nciardi. The War 011 Drugs (palo ALlo. CA: Mayfield fuhlishillg Company, L986}, 71~89; and le!¢phone interviews 
with E. Morales, West Che~er University, PA. 
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FIGURE 2 


WORLDWIDE COCAINE FLOW, 1993 
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F1G\iRE 2 • CONTINUED 


WORLDWIIlE COCAINE FLOW, 1993 
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coca leaves due to a fungus that attacked coca plants in Peru, In 1993, a tolal of250,759-292.561 metric 
tons of leaves were harvested, This is less than the amount reported in 1992 (309,840-356,211 metric tons) 
and 1991 (J04,182-357,2IS metric Ions), 

Coca manufacturing (Boxes C through E). Converting the coca leaves into cocaine HCI 
requires laboratory equipment and large quantities of chemicals. Information aboul processing and the 
network ofclandestine laboratories4

'; is based on in-depth research on the production process that has been 
undertaken by the Drug Enforc:ement Administration. 

Leaftv Paste Conversion (Box C). Two factors affect the amount ofpaste produced from treafing 
coca leaves, First. the leaves grown in different countries have different alkaloid content/(j Because the 
conversion ratio varies with the leaves' alkaloid content, the conversion ratio varies from countrY to 
country, Second, the indigenous population in Bolivia and Peru consume coca leaves, Figure 2 shows 
modest comumplion levels for both Peru and Bolivia. 

Pasfe to Base Conversion (Box D) This stage, which may not be followed in all regions, is Ii 

relatively simple fiwashing" of the coca paste in acetone before the final purification process. This 
increases the purity of the final product 

Base to Co(:aine HCI (Box E), This stage requires aCelone, ether, and hydrochloric acid that are 
produced in many industdalix.ed nations, One unit of base yields an equal unit of cocaine He!. 

As shown in Table 9, this cultivation and manufacturing process resulted in an eSlimated 581 to 
711 meLric ions afpure eocaine that were available for shipment 10 world markets in 1993:11 As described 
below, however, not all of this cocaine is shippe'd to the principal consumer countries, 

Coca",e transshipment (Box G) 

Cocaine is shipped from manufacturing countries (such as Colombia) to the primary consumer 
countries (principally the vnited States) by many modes and usually through a third country. Some 
cocaine is shipped directly 10 Ihe consumer countries ..To avoid detection, however, most Qf it is 
transshipped through other countries such as the Caribbean nations, South and Central Americancountries. 
Canada, and Mexico.s1 Some cocaine losses occur during these shipments. 

4~ Clandes!11le laboratories are ItK31ed in the culth'ating cauntries and in Argentina. Brazil. and Venecuela, 

'fJ For example, Colombian coc~ leaf has abom h,tIr 1he atkoJoid content of leaf from Peru or Bolivia. fNCSR, 1992. 

~I 'Ole reng~ renects diITaenl as~umpHons about con~ump~ion of coca lc~f in Boliviu and Peru. 

~, According to the United Nations, 70 perCent of (Ill cocaine destined for the United States is transshipped through Mexico, 
United Nellons, lnu'rnational Narcotics Control Board (INCB), Rep{)rl O/Ihe Inli!fllatianal COlI(rol Board/or 199' (Vienna. 1990).' 
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TABLE 9 

Estimates of Cocaine Her Available in the United Stales in 1993 
(in metric tons) 

!.oJ;; HiIlb 

Cocaine Hel Avallable for Export 581 7) 1 

1 
From Producing Countries! 436 533 

Forei)n Seizures of Cocaine deSlined 
for the United States1 ...-:l!2 ...-:l!2 

cocai!e shipped to the United Slates 353 450 

FedeJ Seizuresl ,uQ ,uQ 

cocail Available for consumption in 
the U ~Hed States 243 340 

I 
! E!timatcs of Cocaine Hel come from tbe computer model ofcocaine production. The range is based 

on thcierror band reported by !be Depanment of Stale for Ihe area under cultivation. 

l/NCSR. April 1994 and Royal Canadian Mounted Police, N(JIional Drrlg Illlclfigence Estimate, 1994, 

.1 DLg Enforcement Administration. Federal~wide Drug Seizure System. 

NOle: Some numbers may not add up due to rounding. 

. I Some of the coeaine is consumed in the transshipment couwie5, but it is diffieu)t to determine 
how much fOT a number of reasons, For example, drug use surveys from these coumties are usually 
limited in scope, and the methodology changes from year to year. Accordingly, we have made lio 
adjustments in our model for these losses. 
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The amount of cocaine availabte in conSumer ,countries is further reduced by foreign seizures, 
According to the lNCSR, authorities in producer, transshipment, and other cousumer counlries seized aboul 
82 metric tons of cocaine in 1993 that was destined for the United Slates market {Table 9V' 

Ofthe remaining amount, about 25 percent is diverted to consumer counlries other than the United 
States. (This estimate lacks finn grounding., but is probably reasonable enough to capture the actual 
proportion consumed outside the United States,) Based on these assumptions, we estimate that about 353 
to 450 metric tons of cocaine were shipped Lo the United Slates in 1993 (Table 9). 

The U.S. cocaine market (Box H) 

Oflhe amount of cocaine shipped to the United Slates, Federal authorities seized about Il0 metrie 
tons, leaving 243 to 340 metrie tons of pure cocaine for domestic consumption during t993 (Table 9). 
This is a decrease from the 1992 estirnales 007610539 metrte Ions (due to the fungus that affeeted the 
harvest in Peru). 

Using the midpoints of the estimales of priee per pure gram from Table 4, the total retail value 
of 246 to 343 metrie tons is between $33 and $46 billion in 1993,'· (This compares with ranges of$55 
to 579 billion in 1992 and $5l to $72 billion in 1991.) Again, we consider this estimate to be high 
because we could not fully account for the many reductions in the supply noted above. 

Moreover, the $33 billion to $46 billion range is necessarily wide, As emphasized throughoUllhis 
section, the data upon which these estimates are based are no~ suffiCiently pre-eise to support a narrower 
range of estimates, Given our knowledge of cocaine use and price, it is unlikely that the retail sales 
expenditure 011 cocaine approaches $46 billion dollars,S} When drug expenditures as income in kind are 
considered, however. 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 to, leaf crops increased slightly from 
198911990 to 199{/1992, and then fell sharply in 1993, This decrease was due to a fungus that attacked 
the coca plants in Peru. Combined Federal and foreign seizures have remained at about 200 metric tons,' 
Consequently, the effe<::t of the crop reduction in Peru may have resulted in a 30 percent reduction in 
cocaine supply from 1992 to 199), It is doubtful thaI American markets were affected strongly (prices 

~ ,It'CSH, Itl!N lIhd Unilod Nations. INCB, Ii'arcolie f)rugs, EslimalM No//t! Irh;ull't'm(.'{f/s I()r /tlgJ, .'ill/is/ies /()/' /99/ 
5..t Nol at! of lhe available supply of cocaine imported to the Uniced States may be consumed in a given year: i! mlly go into 

invent.ory or stockpiles in an effort to maintain or increase prices. 

~l A figure (If $200 billion was reportec by the Lalin A.'"f1critJJl Weekly report, with Little subs\tu1tialioo. A similar figure 
has been cited by Webster tlt!d McCampeIJ, attributed 10 Holf:les, but trn.: SOUrce of this e\timale is obSi:ure, Larin AmericQ1I: 

Weekiv R£pvrf (WR.91-12. March 2&. 1991), B. Webster ruxI M. MtCampdl, JmetlUJtic'Ull MOIIi!Y wrmdering; Rt'seorch arid 
!!IV<!S;igtJliur! JOih Forces (N11 Research in Buef, September t992); C ilolme!, Combating Ml!mt!y Lourlideriflg.' An Ari:utlo·l1osea 
tippro«h (Police Excl'ut!ve Research Forum, March 199t). Such eslirrmtcs se.:m Impossibly hirge, If all $200 billion was 
anributable 10 cocaine, ami if 2.2 million hea;-)' cocaine users consume 8D percent of the available cocaine. then each user must 
he required 10 spend ru,ooo per year on cocaine In rontl'ilSt. a heroin addict has been esthrwed 10 spend 5257 peT wed: on 
his cr her habit - less than $14,000 per year, Even if only $100 bil:ion is amihutable 10 the eocaine market. a heavy u5-er of 
cocaine would spend almost $814 0.'1 cocaine pes ~ek fDt more than is reported by hatd/:ore users. Thus" S200 bil:ion is cer.ainly 
at'! excessively high eStimale. 
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did no! increase between 1992 and 1993), partly because of delays between growing coca leaves and 
delivering cocaine and crack on American streets, and partly because cocaine suppliers are known to 
stockPile supplies in anticipation of shonages. 

TABLE 10 

Trends In the Cocaine Supply, 191UM993 
(in metric tons unless otherwise nGted) 

cocaj Hel a,,;la~. 'or 
export from prOducing 
countries1 

cocaine!deSlined for the 
United States 

Foreign !seizures of cocaine . 
destined for the United States? 

cocaine~shiPped tOo the 
United States 

I 
Federal Seizufes? 

Coca.ine!availi3ble for 
consumption in the 
United states 

I . 

RelaU 'Value of cocaine 
in the United Slates 
(in biluans of dollars)

I 

708·857 705-858 748-941 771-989 581-711 

531-643 529-643 578·742 436·533 

85 83 B2 

476-588 444·559 465-609 495-659 353-450 

115 128 120 110 

361-473 3:37-481 37&-539 243-340 

$67·90 $51-72 $55-79 $33..16 

" Estimales of cocaine HCI come from the computer model of cocaine production, The range is based on the error 
band rePorted by the Department of State for the area under cultivation. 

2 JNCSRJApriI1994 {and previous years}; Royal Canadian Mounted Police, National Drug Intelligence estimate, 1994 
(and previous yeats] and !nternational Narcotics Controi Boord, Narcotic Drugs Statistic for 1991 (and previous year$). 

I 
$ Dru9 Enforcemen1 AdminiWation, Federal-wide Drug Seizure System, 1989·1993, 

! 

I 
HEROIN 

I 
'Poppy plants. from which opium is extracted, are grown in Southeast Asia. Southwest Asia, and 

in the Western Hemisphere (Mexico, Guatemala, and Columbia). Opium is converted into heroin in 
laborat6ries in the countries where it is cultivated and in other countries. and then consumed loeally or 
shipped to consumer countries. 
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There are two reasons why we cannot develop a supply flow model for Southwest and SoutheaSt 
Asia heroin. First, it is difficult to estimate the total harvest in these areas. For example, estimates of 
areas under cultivation in Iran have been uIl3vaiiabie since the Islamic Republic broke affties with the 
Uoiced States, The second pr<iblem is that Europe and North Africa are the primary expon markets for 
heroin from these regions. This makes it difficult to detenninc the amount of heroin shipped (0 the United 
States. 

10 contrast. the United States is the only major market for Mexican, Guatemalan, and prohably 
Colombian heroin.'6 Therefore, we can integrate the heroin production process in the Western Hemisphere 
inlo a computer model similar tQ the cocaine model. Using information from th(: 1994 INCSR on the 
amount of Jand under cultivation and opium yields. we estimated the amount of heroin available for export 
to the United States from these countries. We then used these (:stimates as the basis for determining the 
entire U.S. heroin market: Using DEA's Heroin Signature Program (HSP)", we calculated the U.S. share 
of the worldwide market based on the percentage of Westem Hemisphere heroin in the market.,R 

We estimate that approximately 32 melric Ions of heroin were available in the United States in 
1993. We derived these figures by usi.ng the INCSR's estimate of 7.3 metric tons of heroin from the 
Westem Hemisphere in 1993. and by assuming lhal23 percent (based on the HSP) of the U.S. market 
comes from the Western Hemisphere. Discounting for the 1.4 metric tons Federal authorities seized in 
1993. we estimate the total U.S. heroin market to be 31.6 me1ric lons 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 to be 
approximately $5:4 billion. 

111ese estimates are well above what we would reasonably expect. The largest credible estimate 
of the number of heroin addicts is about 1 million, and (his estimate is considered to' e;.;.ceed the actual 
number.~ We reasoned earlier tnat heroin addicts are unlikely to spend more than $420 a week. and few 
are likely to' spend this much. We also reasoned that about 87 percent of expenditures on heroin could 
be atlr[buted to addicts.w HO'wever, even if we make all of these extreme assumptions. heroin 
expenditures cannot exceed approximately S2S billion.c, Therefore. we conc:lude that the supplyMhased 
model for heroin is not credible. 

,. The ROYill CaJ'tldiaJ1 MOIJnted Pohce report dmt MexkMl ilOd Centra! Amerii:Ml heroin in Canada is under five po.:rcent. 
RCMP. No(iOflil! Drug lnlqWgqnce £SfimOle 1994. According tv dalil on origin:; of seizures in Europe. nn ('ouriers originated 
in Mexieo (Inlemln!Ona! Criminal Police Organization, The lJeroin Si'uOlion in Europe in 1989 (LyoM.. Fmnce, Febnmry 1990), 

j1 TIle Heroin Signature Program (HSPl, usin& a random sample from all sdz~ and purdmses n:gistcrei in STRlDE, Iries 
to qunnlify the U.S. market shares of each of the three major heroin producing area.~. The HSP nnulyzes 300 10 .s00 exhibils 
.:umually from a random sample of purchases and seizures made b} Federal agents. This Malysls probahly does not fefl«1 the 
U.S, heroin market as 6 whole, See The NNICC Rpcr" 1991' The Supply ofUiicii Drugss in i~ United Siates (WlI5hington. D.C: 
Nation:ll Nllrtotics Imelligence Consumers Commiltee, AuguSl i994). 

Ji For cxllmple. Suppose X is tlie amount of heroin from Western Hemisphere sources. and suppose thaI Y percent nfthe 
U.S. mark!..1 is md liy those Western Hemisphere SOllKe!. Then, tbe worldwide supply ofhcsoin sellt to the i.1nile<i Siru:e~ m;;s! 

equul XN, 

J9 O. Ilrunill and 1'. Cooley, NlllfOflill Esfimotes of Heroin Prewllem'e 198(J.J987: Results /rom Ana!YJis of DAWN 
£ml!j'~ncy Room Data {RTT Report. Trinngle Park. N.e. Research Triangle Inslilute, t 99Q}. 

W This pero:ntage .....,uld certainly he larger if we assumed that I miltion addicts spenl $410 per week (In heroin. 

41 Multiply I million addicts by $420 per week by S:2 weeks tIfId divide by 0,87. 
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MARIJUANA 

lit is difficult to develop 3n es'timale of the siz.e of the U.S. retail market for marijuana from 
estimates of available supply, First. lhe amount or marijuana that Americans cultivate for personal use 
is impJssible l() estimate. Second, even thQugh a large amount of tile domestic marijuana market is grown 
in the United States,61 countries in South and Central America, the Caribbean, Asia, North Africa, and the 
Middle'East also supply cannabis to the domestic market. Unfortunately, Ihe data needed to develop better 
estimatFs are not available, and without the independem ability to assess the reliability of the marijuana 
cultivation estimates, we cannot develop a plausible suppJy~based e511mate of the retail value of the 
mariju~na market in the United States. 

I 
LEGITIMATELY MANUFACTURED CONTROLLED SUBSTANCES AND ILLICITLY 
MANUFACTURED DANGEROUS DRUGS 

, It is impossible to know the amount of controlled substances, such as inhalants and hallucinogens. 
thaI are.diverted for illicit consumption. It is also impossible to know the amount of iIIicilly manufactured 
dangerous drugs, We do know that lhese substllnces are readily available,61 • .

. I 
PRICE AND PURITY OF ILLICIT DRU.GS 

fIn lieu ofsolid estimates of the amount ofcocaine, heroin, marijuana. and other illi,?it drugs. prices 
and purity offer some infonnstion about the availability of drugs in the Lnited States. Because this report 
focuseslon the amount spent on illicit drugs and the amount available, we will not discuss in detail the 
prices and purity.M As can be seen in Table 4. prices of cocaine have remained relatively slable over the 
past sixJyears (except for 1990) and have declined for heroin (except for J991). Martjuana prices (Table 
6) have increased since 1988, but began to declinc in j 993. Prices ofother drugs were stable for this time 
period. {Given that the number of hardcore users has remained fairly constant, stable or decreasing prices 
may indicate that these illicit substances are morc readily available in the United States. 

I . 
61 The DEA nD longer estimates the amount of manjuana under cultivlltion outOOors in [he Unile.d Stales, The DcA also 

IiOles that:inOOof !;;uILJ"'''lltln c6nLil"!ue~ ant! thai lhere is no way to C$timall! the ex;ent of this practice, The ,WlfCC RotfJ{Jfi. 1993.' 
Tbe s~ of Illicit Drli~ l{} 1M Un/led Stales (Wa.sr.ingt"on, D.C.; Natiooal Narcotics Intelligence Consumers Committee, 
August 1994). 

. I 
6;. Drug Enforcement AdminiSlTauon, Intelligenee DiVlskm, (fS. Drug Tilreaf Assessment (Washingtot., D.c': US. 

Dcp.nrunci,t of Justicc, 1993),, 
M 'I~cre nrc many !>Ources for drug price infonll"lioo. The Drug Enforcement AdminiS1u.:ion produces the f{1i!gal Drug 

PrlCI:Jfudty Report regularly. Abt Associa!es Inc. calculates aH:roge pri~es for the Office of National Drug Cot.lrol Policy Oli 
a quanerly basis. Alro 'Sce: 1 Caulkins. Developing Price Series for Cocaine (SantI:! MO::lka. Co.!ifomia: RA.ND, Drug Polley 
Research ~cfjter, 1994); W. Rlmdes, R. Hyatt and p" Seheimart, "The Prier QfC~ilie, Hcroin and Marijua!lu, 1981-1993," The 
JOlirna{ of Drug JUkU. 24, noJ (1994): 383-40.2­
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Ill. SUMMARY 


Because of tbe quality of avallable data, there is considernble imprecis.ion in estimates of the 
number of hard core and occasional users ofdrugs, the amount of drugs they consume, and the relilil sales 
value of those drugs. The best estimates (all for 1993) follow: 

~ 	 In 1993, about 2,1 million A.mericans were hardcore cocaine use,-s, and about 500,000 
wefe hardcore heroin users. The number of hardcore \;ocnini: users has remained fairly 
stable over the last six; years (2,5 million in 1988). The number of hard core heroin users 
has declined slightly, from 590,000 in 1988. 

• 	 About 4.0 million Americans were occasional cocaine users, and about 230,000 were 
occasional heroin users, B()lh numbers have decreased over the last six years. The 

. number of occasional cocaine users dropped from 7.3 million in 1988, and the number 
of occasional heroin users decreased from 540,000 in 1988. 

More Americans usc marijuana than either cocaine or heroin. In 1993, about 9.0 million 
Americans had used marijuana alleasl once in the month prior to being surveyed. The 
number of marijuana users has fallen since 1988, when 11.6 million Americans admined 
using marijuana. 

• 	 Many Americans use illicit drugs other than cocaine, heroin, and marijuana, or they may 
use licit drugs illegally. About 16 million Americnns admitted 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 tranquilizers. These 
numbers include some overlap of polydrug users, 

Deriving estimates of the tolal expenditure on illicit drugs and licit drugs consumed illegally is 
more d~fficull and uncertain because those estimates require more dDta about prices paid. Nevertheless. 
the best estimates indicate the following: 

• 	 Americans spent about 531 billion on cocaine, $7 billion on heroin, $9 billion on 
marijuana. and $2 billion on other substances. Income in kind earned by drug dealers 
and others probably adds about $2 to $3 billion to the cocaine figure and nnolher $3 
billion for heroin, 

• 	 Again, estimating trends is risky, but it appears that expenditures on cocaine, heroin. and 
olher drugs have fallen some over the last StX years, In eontrast, expenditures on 
marijuana have remained constant, 

Estimates of the total amount of cocai,ne consumed are lower than. but broadly consistent with, 
estimates of the total amount of cocaine available for consumption in 1993: 

• 	 From the supply~s:ide perspeclive, 243 to 340 metric Ions of cocaine were 
available for consumption in the United States. 

• 	 From the consumption perspective, Americans consumed roughly 215 to 382 metric tons 
of cocaine, 
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Although the estimates from the supply~sjde perspective are higher than those from the 
consumption perspective, the supply-side estimates are surely overstated. First, they do nol exclude some 
losses that occur within [he source countries but that cannot be readily CShmated; and second. they do nol 
accou~t for domestic sei:wres by State and local officials, Although the: supply-side and the consumption 
estim~les arc remarkably close, they cannot be completely reconciled. 

1The sizable price increase seen during 1990 is not reflected in a comparable decrease in the 
5upply,of cocaine available during 1990. This may have occurred because the supply of cocaine on the 
street lags behind the supply of cocaine entering lhe country, which lags behind the harvest of coca leavcs. 
so the'supply~based and consumption~based estimates should not be in lock step. Still, how the supply 
of coe~ine could have remained relatively conslani across time while the price of cocaine increased (and 
appare~tly the consumption of cocaine decreased) during 1990 is a perplexing question. 

IAlthough these estimates painl a picture ofdrug consumption with an extremely brond brush, and 
nlthough not all estimates can be reconciled, the approach we use provides all important perspectivc on 
what i~ nor known about drug production and consumption and what needs 10 be known .10 better 
undersland the policy choices available to the Nation.

IWe make no pretense here thai the model and estimates we present in this report are fuHy 
adequate 10 the larger task of informing public policy decisions, They ate. at best, a SUITt, but they oOer 
import~nt possibilities ofintegrat,ing what are oiherwiseoften seen as disparate pieces ofinform;,t.ion about 
the consumption and supply of drugs, 

1We expect incremental improvements to tbe estimates ;,nd mel hods offered here, particularty as 
betler data become available, We also expect improvement in the model. which will include systematic 
and an;l)1ic links between government policy and drug use, Thus. it is probably oc'>t to consider this an 
intcrimjrepon, The estimates We present mighl be seen as an improvement over those reported in [991 
and as a prelude to improved estimates for 1994.

IMoreover, the estimates by themselves have only modest importance. lhey tell uS nothing rnon.: 
than that the drug trade is large, a conclusion that requires no special study. TIle real ulilil)' of I!uose 
numbe;s is rhe development of a systematic methodology for Integrating the various indicators - crops III 
foreign~ countries, drugs seized at the borders. arrests made in ArneTican cities. etc, ~ that can help 
policy~akers to better understand the dynamics of the drug trade and to better fashion appropriate policy 
responses. 
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APPENDIX 1 

ESTIMATING IL\RDCORE HEROIN USERS 

The main text reports estimates of the number of Americans who were hardcore users of cocaine 
and heroin between 1988 and 1993, The methodology upon which those estimates rest involycs severa! 
untested assumptions, Confidence in the estimation procedure would be strengthened if an entirely 
different approach that used different data led 10 similar estimates_ 

This appendix uses an alternate approach with different data to estimate the number of hardcore 
heroin userS in 1989 and 1990. These ahcmate estimates are, in fact, close to ihose reported in the main 
text 

The Problem 

The problem is to eSlimalc the number of hardCOre heroin Users (H). Let M be Ihe number of uSen 
who enter substance abuse treatment during a given year, Let P be the probability that a hardcore heroin 
user entCrS treatment during that same year. Then because H -P-M, an estimate of the number of hard core 
heroin users is: 

[IJ 


where "ft." 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 substance abuse treatment by a 
random sample of hMdcore users, Although no such random sample is avaHabfe, a project sponsored by 
the National Institute on Drug Abuse provides data that with suitable statistical analysis, leads to an 
estimafe of p, That project is the Nafional AIDS Demonstration Research Project (l'ADR). 

The NAD.R project tnte!"\'ic\\'ed intravenous drug users (IDUs) who had not been in treatment 
during the thirty days before the interview. Most ofthose interviews wcre done in 1989 and 1990. (Other 
people were irncrdewed by the NADR project, but only IDUs not in treatment are relevant here,) The 
present analysis considers aU lDUs to be hardcore users, because needle use indicates an established heroin 
user. It assumes they began careers as hardcore heroin users the first lime they injected, because this is 
the best estimate of addiction that the data prOVide, Call the lime from first injeclion to the time of the 
intcl"'liew !>T./ where j denotes thejth member of a sample. The analysis assumes that the IOUs provided 
an aCCurate account of the number of times they received substance abuse' treatment in the period Tj • Call 
this "Ni ," Treatment excludes selfwhclp therapy.l The problem is to develop a StoChllSIlC mode! of entering 

1 Trelllmenl includes drug dl!lDXificaiion, residenti:!!. prisonij:lil treatment pr;>grams. mClhlldone mllinJenancc. and 
outpAtient drug-free. Altogelfter, 99.S perCent of the sunple reported 4 or fewer tfC:!tmen! episodcs per year ofhardcore l1ew!n 
Uole. Those who reported more .... ere trrillcd as data errOfS and were exciuded fcor.] the analysis sile. 
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treatmenJ based on Nj , Tj • and eQvariates, and on the way the sample was drawn, This model is used 10 

predict I for a given period.2 

Five covariates enter II statistical model, The data were partitioned by gender (MALE) and ,
ethnicit)~(WHITE. BLACK). NJAIL is the fraction of time spent in jail. or prison during the five years ­
before ttie interview. a crude measure of time at liberty to enter substance abuse treatment, AGE is the 
user's agle at the time of the interview, Justification for including these variables appears Jaler. 

I 
The stoehastic model is based Oil T, N, and these five covariates, After rejecting simpler models. 

the analysis settled on a "three population model." The model's name implies that hardeore heroin users 
can be eiassified into three conceptual groups, The tenn conceptual requires emphasis: It is for anal)-1ieal 
eonveniJnce and does not neecssartly have behavioral implications. 

I 
The first conceptual group comprises hardcore users who have a zero probability of ever entering 

substance abuse treatment. The second comprises hardcore users who have not entered treatment by T but 
who hav~ a non~zero probability of entering treatment in the future. The third conceptual group comprises 
hardcorcl users who have entered treatment at least once, At any time, these three groups exhaust the 
hardcoretuser population. 

I 
The reason for thinking about three conceptual groups is thallhe stochastic process that describes 

the timirig between starting hardcore drug use and enrering treatment for the first time seems different 
from the/process that explains subsequent episodes of U"eatmeJlt. Consequently, it is useful to distinguish 
those wllo have not yel entered treatment from those who have, The stochastic processes. based on just 
these tw~ groups do not explain patterns in the data as well as is desired. however. Some improvement 
can be Jade by postulating the existence of a Ihird group, namely, those who have a zero probability of 
e~er enl~ring treatment: Thus, these three com:eplual groups are useful because they help explain pat1erns 
in enteri~g substance abuse treatment. 

The Midel: A Formal SpeCification ' 

I . 
By assumption. then, a hardwre heroin user has a probability Q of belonging to the first group, , 

th~se with a zero probability of entering treatment. Q is written: 

Q-- (2] 
1" ' 

where th,e Greek leiter 5 is a parameter to be estimated. (All parameters are represetlted by Greek letters 
here.) Given thal IS is the same across all hardcore users, nothing important depends on the structural 

•foon of Q. The logistic distribution was chosen for computational convenience, 

I 
The structural fonn of the stochastic model is more important for the .second conceptual group, 

those who have not yet entered substance abuse treatment, but who may do so in the future, Let l 

repre,enl lhe time from inilialion of hardeore heroin use unlil enlering treatment for (he first time. Using 

1 tTbe m!eT'liew (1989: and 1990) only asks Ilbou! Ihe total number of treatment episode~ It does not ask about the 
number of treatment episodes during the specifk period nf interest hw~. 
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the gen~ralized gamma family of density functions to represenf the distribution of t, [(I), the density 
fuactioll is written: 

[31AI) 

The integral of f{t) from 0 to T is written: 

, 

[4]F(T) • fAI)d1 

" 

v,'here r. }lj and t are parameters to be estimated and 10 is the Gamma funcdon. Covariates enter this 
specification by writing: 

[5J 

where the.: (l are paramclers. 

The generalized Gamma fU[1ction provides a non~mono!onic hazard for the first episode of 
subSlance abuse treatment, nn attraetive feature because there is little prior knowledge about what {his 
hazard really looks like. It includes the exponential and Weibull distributions as special cases. It is not too 
~burdensome 10 compute, although it does require anal}11eal integration. because F(t) has no dO$ed~form 
equivalent 

Once the first episode oftreatrnent has occurred. by assumption, subsequent episodes oflrealment 
occur according to a poisson process witb paramcter ~. The probability of N:~ I subsequent (reatment 
cpisodes, given that one treatment episode bas already occurred, JS written: 

[6] 

where T· is the lime between when the firsllrcatmenl episode occurred and tbe time of the inlerview at 
T. 

Covariates enter into this specification by writing ~. as: 

A ... e P, 'Il,N/Atl.,1J,AG!; 'f,Wlflrfl1J<,~f.ACKi "},)4.fJ."; [7J
j 

wbere the Pare parameters to be estimated. 
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IThus, the following parameters require estimation: B. y. t, and the a's and p's. These can be 
estimated uSing the method of maximum likelihood. but first some account must be taken of the sampling 
procedu~e, Specifieally, the sample excludes hardcore users who had been in treatment during the thirty 
days before the interview, and estimation should proceed conditional on the probability of being eligible 
for the :ample given NJAIL, AGE, WHITE. BLACK, and MALE. A way to approximate this condition 
is to say that the sample excludes all hardeore users who entered treatmenl after T _A.l Because A is 
unknown, we treat It as an additional parameter, With this addilion to the model. the likelihood function 

"« • . can w; written as: 

L = [Q«l-QXl-f'(1)l' [(l-Q)I)({)P(T-tI-f)''''df [8] 

Q«l-Q)( 1 iF(1)-f'(T<6)e ""» 

where IT! when no treatment episodes have occurred and 1=0 otherwise. 

This likelihood function requires explanation. Ignore the denominator and concentrate on the 
numerotbr, When I =- 1, no treatment episodes have occurred, The probability of no trealment episodes 
IS equallta the joint probability or none before T-A and none after T-6., but this is the same as the 
probability of none before T The probability of no treatment episodes before T is the sum of the 
probabilities of two events: A treatment episode will never occur [probability QJ and a treatment episode 
win occhr but has not occurred by T: L(t~Q)(i-F(T)l This explains the first bracketed term in the, 
numerator. 

I 
~ow turn to the second bracketed term in the numerator. When at least one treatment episode has 

occurred (1=0), Ihe probability of observing Nj episodes is the joint probability that all Ni happened before 
T~d and(none after T-6.. The probability of no treatment episode between T-6. and T (gi .....en thal al least 
one hasJalready occurred) is just exp(~M). The probability that the tim event occurs before T-6. 
(according to the Gamma distribution) and the subsequent Nt I occur sometime after the first (according 
to a poiJson process) is equal to the rest of the term in brackets. This probability is represented by an 
integral because there is no elosed form equivalent. 

I 
Now consider lhe denominator. The reason for the denominator is that sampling was conditional 

on the ~ardcore user's not having been in treatment within thirty days of the interview, Thus, the 
denomin~tor approximates the probability that the hardcore user had not entered substance abuse treatment 
within ,~.1days of the interview, The 6. is a parameter. This completes the description of the likelihood 
function' . 

I 
Limitations to the Model 

I 
As a tepresent~tion of how frequently hard core users seek treatment, this model has limitations. 

Some ar~ obvious, and others are more subtle. 

l 
I 

I This appro:'!eh ilSSUr.lCS thaI all Irc.1unent epi~ooes are lhc Sa."IIt: length. h. so that anyone who entl!~ treaunenl after 
T • .:\ mU$! ltill be in lreatme:lt at the lime of the intaview. This is only un approximation beta1.lSe. in fael, tmltmen! duration 
\'aries acro~5 treatment modalities unt! treatmenl clients. 
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SeU:'repon-s always have limitations when used to study the behaviors. of substance abusers. 
Substance abusers arc sometimes unwilling to report truthfully. At other limes, they are unable to report 
accurately. This: is (specially Iik~ly when they are asked to recall events that happened over many years. 
Nevertheless, better data are unavailable. 

Another obvious limitation is mat thc ~ADR data arc not necessarily representative of hardcore 
heroin users. One reason is that interviewers sought IDUs where and when those JDUs CQuld be found· 
- typicaUy where they purchased theit drugs. Those users may differ from others whose purchases and use 
were less visible. 

There is a third reason why the NADR data may not represent hardeore heroin users, The data 
come from interviews that were conducted in eoneer1 with AIDs prevention programs, and the geographic 
distribution of those programs was not necessarily the same as [he geographic distribution of hard core 
users, To adjust for this problem, the hktdihood function assigned larger weight to interviews completed 
where hardcore heroin users are most prevalent. and prevalence was based on the Drug Abuse Warning 
Network (DAVY'N).4 

DA\VN provides an estimate of emergency room admissions where opiate use is identified as a 
cause for seeking treatment. By assumptiOJ1. the number of such admissions is correlated with the 
prevalence of hardcore heroin usc. This correlation is imperfect, because factors in addition to the 
prevalence of hard core heroin users account for emergency room admissions. However, the correlation 
should bc sufficiently strong to justify this approach as being an improvement over using unweigbted d~ta" 

Another obvious limitation is thai the model rests OIl an assumption that treatment availabililY and 
treatmenH;eeking behaviors are eonstant over time and place. This is untrue. Treatment availability varies 
with governmem funding decisions. Treatment~set:king behaviors vary with ineentives, including the price 
of heroin and Jegal pressures. Measuring this variation is difficult, as is accounting for it in the stochastic 
model.$ 

The analysis used covariates to partly adjust for this variation. Most IOUs begin heroin use as 
young adults, so AGE is a proxy for temporal variation in the availability of trealment and treatment­
seeking behavior. Incarcerated IOUs have different incentives and opportunities to be treated than those 
free on the street. The variable NJAIL is a measure of time spent in jail and prison. but only for the most 
recent five years. 

A more subtle problem stems from assuming that a poisson process accounts for the riming of 
treatment episodes after the first episode. To explain Ihis problem, it is useful to anticipate findings 
reported later and show the predicted and actual distribution oftrcatment episodes. These distributions are 
shown in Figure A I-I, " 

• A similar argument .::an be mildt: that the NADR projeC($ inlerviewed nonrcpresentative samp:!!s according tv race a."ld 
sex. We have 1101 adjusteo for those problems. exc<rt by including co"ariales for gender and eth'1idty. 

S If variables suc~ as If<~alment availabIlity and (hc price t:f heroin ::O'Jld be measured. l~ey could be included <II lime­
varying c(lvariaIJs. However, lhj~ rnotificalion would greatl)' complicate the moeeEng. Tr.c Issue is moot, at any rille, because 
YJch vuiabies are nOl avaiiable fOf the span of time inltolvt'd in ,his illlJ!ysis. 
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Many hardcore heroin users have never been in treatment, and the model does a good job of 
accountin'g for them. Fewer hardcore users have been in treatment once or twice, and the model does not 
do as goOd a job of representing them: il predicts fewer hardcore users with one and two treatment 

•episodes than appear in the data. 10 contrast, the model overpredicts subsequent treatment episodes, 
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What is the problem? Apparently, tbe poisson process understates the frequency of zero nnd one 
treatment episode (following the first) and overslates the frequency of two and more treatment episodes 
(following the tirst). An nlternative approach might be to llssume a different stochastic process for Ihe time 
betvleen tbe firs! and second treatment episodes, between the second and third, and so on. However. sucb 
assumptions greatly complicate the mathematics and computing. because adopting these assumptions 
requires Ihe numerical computation of a double, (riple or h1gher~level integral depending on the number 
of different stochastic processes adopted. It was deemed prudent to consider Ihe model described above 
as adequate for present purposes. 

Finally, it seems likely that tbe variables NJAtL, AGE. WHITE. BLACK, and MALE fail 10 

capture all tbe variation across hardcore users. Additional heterogeneity across USerS might be accounted 
for witb additional covariates or by introducing a 1erm to represent unmeasured beterogeneity (along wilh 
its population dislrlbution). We have nof pursued that elaboratkm. 

Getting Population Estimates of P 

Accepting the model specified above, tbe expected number of treatment episodes during the year 
before the interview can be estimated once the parameters are estimated. Let Pj represent the probability 
that a hardcore heroin user with cbaracteristics AGE), NJAILj , BLACKj , WHITE). and MALEj wilt be 
eligible 10 be interviewed, that is, that he or she will not be in treafment during the thirty days before T. 
Tbis is just the term that appears in tbe denominator of the likelihood function. Let Wj be a weight such 
that Wj=(I/p)lsum(i/p). These weights sum to lOver the sample and assign larger weigbts 10 sample 
members wbo haVe the lowest probabHity ofappearing in ihe sample. 'mis weighting is necessary because 
the sample overrepresents !hose bardcore heroin users who have the lowest prooo:bility of entering 
treatment.6 

. Then the expected number of treatment episodes during the one~year period before the interview 
is estimated as: 

[9J 

The first ternl in brackets is the probability that the first treatment episode occurred before T~l. 
that is, at least one year before the interview date, multiplied by the rate at which subsequent treatment 
episodes are generated, lhal is. lambda" The second term is more complicated. Here. fO is the density 
fnnctioll for OCcurrcnce of [he first treatment episode between T~ J and T, and lambda is the rate at which 
subsequent treatment episodes occur after this first one. The weights, w,' adjusts tbe representation in the 
population re!ative to representation in the sample. Thus, E(N) is an e'stimate for the population. 

Similarly, the probability of eOlcring subs.lance abus.e treatment during the year befofe the 
interview is written. 

Tni~ weight. a:so is adJuSlcU $I) Ihat the NADR sample has the same geogrJphic di~lribLl!ioll as L'lc DAWN !;J,l"rnple, 
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[I OJP=I;'-ll -Qil -Q)FU; -I)e ~-( I -Q)! I-F(~)J 

" 
(fo explain [10], the formula computes the probability of having zero treatment episodes during 

the one~year period before the interview and subtracts this probability from I. There are three ways thaI 
a hardcore user eould have no treatment episodes during the one-year period running from Tw 1 to T. first, 
he has J probability of Q of neVer entering treatment Second, he has a probability of (l~Q)F(1~-1 }~w.. of 
entering'-treatment before TJ-I but not during the period lil to Tj _ Third, he has a probability of (I-Q)(!­
FClj)} t~at his first treatment episode will occur 5Qrnetime after Tj . This explains the reasoning behind 
equatio~ (10]. 

ResuJ from Estimation 
I 
Regression results are summarized in Table AI-I. The table identifies the parameter in the third 

column,tsays 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-vaJue in the last column. The 
asymptotic pwvalue is based on a test of the null hypothesis that the a and pparameters are zero and that 
the r an~ T parameters are one, lue latter hypothesis is appropriate: The model reduces to the Wejbul 
when T!,. J, to the two-parameter Gamma dis'tribution when y = I. and 10 the exponential when.., = T 

= I. 
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TABLE A1~1 

Regression Results: The Number of Treatment 
Episodes During a Career of Heroin Addiction 

Parameter 
earan2Dtw Variable ~t1matu p·Values 

PO CONSTANT 0,7823 0_00 

P1 NJAIL 0.3975 0,00 

P2 AGE ~1,6136 0,00 

p3 MALE -0.0003 0.00 

'{!/HITE -0.0045 0,00iJ4 

il5 BLACK -0.4487 0_00 

aO CONSTANT -1.6312 0.00 

a1 NJAIL -0,0045 0.38 

a2 AGE -3.4198 0.00 

«3 MALE .0,0939 0.00 

a4 WHITE -0.0095 0.24 

a5 BLACK -0,0142 0,15 

r 34.5049 0.00 

r 0.0327 0.00 

S 0.0748 0.00 

0 0.0006 0.44 

.. 
SOlJfOO. NAOR 1989 through 11190 

Looking at Table t' I~ t. recall that delta is interpreted as an adjustment for excluding iDUs who 
had been in lreatmenl within thirty days of the interview. Delta is so small in each of the regressions that 
the adjustment plays no important role in the analysis. Although this finding is counterintuitive, it might 
be explained by interviewees' incentives to deny recent (or even current) substance abuse treatment to be 
eligible for an interview stipend. 

In all regressions, the size of the first conceptual group .~ lhose who have a zero probabiltty of 
ever entering substance ahuse treatment _. is small (0.07). This finding seems reasonable. The criminal 
justice system as well as friends and family provide incentives and sometimes coercion for users to enter 
trealment. Mosllikely, only a small group of hardcore users are totally i~munc from such pressure, 

Turning 10 the second conceptual group, evidence is consistent with tbe hypothesis that time until 
the firsl treatmenl episode has a gamma density function. This density function reduces to the Weibul 
when 1=1. but a test on the hypothesis that 1=1 IS rejected. It reduces to a two~parameter Gamma when 
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't=I. but ,gain. this null hypothesis is rejected. On average, hardcore users. wait 11.7 years before entering 
treatment. Once they have entered treatment for the first time, subsequent treatment episodes happen every ,
1.1 years: 

I 
Although these estimates may .or may not seem plausible, any judgement should recogniu that 

the e5tim~Hes are conditional on the hardcore user's being active (not in recovery) at time T, This is an 
important• point These estimates are based on retrospective accounts of people who were hardcore users 
at the tirric of the interview. A prospective accQunting of treatment episodes would not neeessarily result 
in the same estimates. because a ptospeetive account would include people who recovered or 'were in 
recovery --from drug use. For present putposes, this conditioning is altogether appropriate and desirable, 
because i~terest is focused on treatment episodes attributable to current hardcore drug users. 

II is interesting, then, to compare these results with self·reports by individuals who are currently 
in trealm~nt, The Drug Sen'ices Research Survey' reports the previous treatment history of292 subjects 
who werJ dlscharged from methadone main1enance between September I, 1989, and August31, 1990. By 
assumpti~n. all of these SUbjects were hardcore heroin users. They experienced an average of IA treatment 
episodes in the twelve~month period before entering methadone maintenance. Over a longer period, they 
reported ;n average of 3.4 treatment episodes over an average of 5.9 years: ~~ Qr roughly 0,58 per year. 
(Bigelln~titute. 1991, Table 25). . 

I . 
O'ur own estimate, based on the analysis reported here, is that hardcore heroin users generate about 

0,52 treatbent episodes per year per user, This number is considerably smaller than the estimate based 
on DSRS1 data for treatment episodes during the month before entering methadone maintenance. Our 
estimate is closer to the long-term rate for these 292 SUbjects. 

o~r estimate is not as dose as we might expect. One explanation may be that the estimate based 
on the DSRS data includes self~help as a treatmenl mode~ our estimate excludes self~help. so it would be 
smaller l~an that based on the DSRS data. Another explanation is that the DSRS estimate IS conditioned 
on the fast that a treatment episode has occurred at the end of the one·year period. This would cause the 
DSRS estimate of treatment episodes to be larger than our estimate. Indeed, we estimate lhat hardcore 
uscrs generate 1.44 treatment episodes per year conditioned on their having had at least one treatment 
episode b~fore that year. This eslimale is very close to that reported in the DSRS swvey. Thus, the DSRS 
survey pr6vides some independent evidence that our estimates are reasonable, 

FIr present purposes, the more important statistic is the probability thaI a hardcore heroin user 
generates 'a treatment episode during a given year. Applying formula [10], the probability of a treatment 
episode dtiring 1989 or 1990 is about 0.33. We use Ihis estimate itt the next section, 

I 
7 The Drug Services Research Survey (DSRS), conducted in 1990 by the National Instiune on Drug Abuse (NIDA), 

provides data on the characteristics of treatmenl facilities and dienu in trc61mc:m. The DSRS data provides nalional e5timB1e:s 
of the num1X:r I)f clienls in trea!merrt, eapacity rmC$. utihl.alion rales, as well as wformation concerning waiting IiSlS, m~lil)' 
of Irealment~ unit o~nership, staffing patterns, and demogrnphics or clients" 

nie DSRS survey i$ conducted in two phuscs. The firs! phose t{)l!cC\S fntilh}-Jcyel dota, \Oohile the second phose C{;Cuses 
on clients characteristics, The facilitl'-h:vcl datil was cDlIected u01:£wilh 0 paim prevakm:e dale of March 30, 1990 using a 
strnlmed m."l'dom swnple I)f 1.183 drug trea:mc:nt facilities. Cliilrn-!eve! trelltrnent data was CI)Uected once usinS II. sample Df 2,202 
rectmJs of clients diseb.arged belween September I, 1989 and AugtJ$131, 1990 On-site abstrnlion of sampled client r«ords lOok 

. place in 120:fadHties, 
Bigel !nstiiute for Health Pelky. Drug &nrie,,1 RUI!Drch S~: PWI! J FinD/ RepOl't" NOtt-Correclionm FacdifiM. 

(DrMdeis UniV(rsit)\ Seplember 19. 1991). 

A·IO 



c 

Estimllting M 

Citing statistics pHY'lided by the Department ofHealtn and Human Services, tnc Office ofNational 
Drug Control Policy eSlimates that an undupiicated account of about [.6 million people were trented for 
drug abuse during 1989 and ! ,5 million were· treated during 1990. (Table A J ~2 shows estimatcs for otner 
years,) 

Number or Poople TreaWd for Drug Abuse. 1989~1994 
(thousands) 

Number of 1,509 1,491 1,4$5 1,443 1,4~2 
persons; 
served 

$ou<w:. ONOCP NIl,Iion.) Dtvg Controt SiI'll/e(1Y: R~g OUt Comrmm.1;e, from OI\Jgli 111M vi:,\lem:s i\'iOshillolcn. DC., I"'ffOOIilrt 11l1'l4), 
Append:. It 

Assuming tnat 1,550,000 individuals entered drug abuse treatment during each year orlnteresl here 
(1989 and 1990), about how many orthem were hardcore heroin users? This question is difficult to answer 
with precision. The DSRS survey extracted the treatment records of2220 clients who were dismissed from 
substance abuse treatment between September 1989 and August 1990. For 6.1 percent, heroin W<tS the 
"drug of choice"' at the lime of admission, but this is surely too low of a percentage of the t ,55 million 
enrolled in drug treatment. One reason is Ihat afcohol was the drug ofchoice for 38.7 percent of the DSRS 
sample, so heroin users comprise more than 6, I percent ofclients treared for drug abuse, A second reason 
is that the drug of choice was unknown for 26.5 percenl of the DSRS sample} Some adjustment is 
necessary before the DSRS data are useful for estimating the percentage of treatment episod-cs attributahlc 
to heroin users.. 

Thus, Ihe first adjustment is to eliminale all elien! records from programs that only treat ateoh(J! 
abuse. This eliminates 350 clients. 86 percent of whom selCi:ted alcohol as the drug of choice, and 14 
percent of whom bad an unknown drug of choice (bul presumably it was alcohol). Of thc remaining 
clients, all who received methadone maintenance wcrc assumed to ,prefer heroin ov-cr other drugs, For the 
other treatment modalities, we assum(."\.l that the: percentage of those who preferred heroin was the same 
for the unknown category as for the known category. This led to an estimate that 10.9 percent orull those 
treated for drug abuse selected heroin as their "drug of choice," Applying this 10.9 percent 10 (he 1.55 

• Curiously, thll drug of choke was reported lIS \u)XnOWn COt 5LS percent oribu~e receiving me;hadone, Ulreulmcn! Ihal 
is reserved for heGin uddiclS 
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million qrug treatment episodes, we estimate that 169,000 hardcore heroin users were treated in both 1989 
and 1990. 

I 
A problem with the above calculation is that it is- based on a lreatment population at one point in 

time. A~ alternative approach thai overcomes this problem is to apply the percentage of heroin addicts 
treated tn each treatment modality (from DSRS) to the number of distharges during 1990 (from 
NDA TUS),') The resulting calculation suggests that hal'dcore heroin users are 12.4 percent of the 
admissiJns population, Ie That is, they account for 12.4 percent of aU treatment episodes. Based on this 
percentage, we estimate that 192,000 hardcore heroin users teccived treatment in both 1989 and 1990. 

I 
Estimating H 

I 
Applying equation [I], we estimate that a hardcore heroin addict had a probability of 0.33 of 

<:nteringltreatm~nt in 1989 and in \990. If the estimates are correct that 169,000 or 192,000 hardoore 
heroin users entered treatment in both 1989 and 1990, then there must have been about 508,000 hardcore 
heroin addicts according to the first calculation (based exclusively on DSRS data) and 582,000 hardcore 
heron uslers according [0 the second calculation {based <m the DSRS and NDA TUS data),

I 
These estimates may understate the number of hardcore users. Reeall that the s.ratis.licaJ model 

predicts fewer hardcore users as having one and two previous treatment episodes than actually occur in 
the data_I~11 predicts more hardcore users as having four and more previous treatment episodes than actually 
OCCUr in the data. These apparenl biases pertain to treatment episodes over the oourse of the drug usc 
career. Because P is an estimate of lhe probability of en1ering treatment during 1989/1990. when many 
older hatdcore users have already experienced a treatment episode. we mighl expecl that the statistical 
model o~erestjmates p, The estimate P appears in the denominator of formula [I], so an estimate ofB may 
be too small. t 

I 
'The National Drug and Aleoholism Treatment Unit Survey (NDATUS). a joint eITort between the NaliOrlll! Insti!u!e 

on Drog Abuse (NIDA) and the Na1ionallnS1ilule on Alcohol Abuse and Alcoholism (NIAAA), is a nationa! survey desigru:d 
to measure the: location, scope, and characteristics of drug ab~ and alcoholism treatment and prevention fadli1!es throughouc 
the United· SIMes. Unlike the DSRS survey, the NDAn)S sun'ey collects dala only on "nits. not individuals. Treatment UOilS 

n:porl data on types and seopc of services pro'¥ided. numbers of clients, clients diagnoses, eapacily, dienl dernogrnphics, mtx:r 
client cha&tedstic:s, sta(firtg, and SQtlr(;¢S l)[ funding. The NDATt:S survey hM been eonducted pedookaHy since 1974, ilnd 
WlnuaUv since 1988, A lotal of 1l,271 urtits responded 10 {he 1991 survey which was conduete;! as oCthe point-prevalence date .. 
of September 3{}. 1991. 

U.S. Departmeot of Health and Human Services. Public Health Stt'iice, Substarice Abmt: and Meolal Health Servkes 
Administration, NaJiaMl Dhtg and Alcchclism Tnatmenl Unit Surwy (NDATUS).' 199/ Main FmdlflgJ Report (DHHS 
Publkalloo No. (SMA) 93~2001. 1993), ' 

I 
l'liAlthough the NDAHiS estimates nrc based on a discharge population, lhis will approximale an admission population 

when the number of admissions equals thi: number of discharges. The constant number of people "'00 reed..e Ir.:a!menl, as 
reported by O~DCP, suggCSts that admissions and discharg¢S are ::tbout the same. 

A·12 




The:;e estimates are imprecise for several reasons, 1t is deceptively difficult to know the number 
of people who enter substance abuse treatment in a single year. and even harder to know what percentage 
of them are treaied for heroin abuse. h is at least as difficult to estimate the rate at which hardcore heroin 
users generate treatment episodes, Nevertheless, It is comforting to see that the estimates are close to the 
estimates reported in the main report. According to Table l. there were roughly 601,000 hardcore heroin 
addicts in the United States in 1989 and 533,000 in 1990, We are aware of only one other national 
estimate of the number of heroin addicts, by Hamill and Cooley,l\ who concluded there were 640.000 to 
LI million heroin addicts in 1987. 

11 D. Hamill and p, Cooley, Notionol &timalC of Heroin Prcvalrnce /98()..!987: Results /rOllf Analysis of DAWN 
£I!fcrgcncy Rol,lm {)ala (RTI Report, Triangle Park, N.C.: Research Triangle Institute, 1990). 
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APPENDIX 2 

ESTIMATING TYPICAL EXPENDITURES ON DRUG CONSUMPTION 

I 
~is appendix discusses th,c methodology used to develop estimates of weekly expenditures on 

cocaine and heroin by arrestees who used either or both of these drugs on more than 10 days during the 
month ~fore their arrests, The estimates repOrted here are based on self~reports byarrestees in 24 cilies. 
These .Jlf-reports. which are for 1989 and later, are from the Drug Use Forecasting (DUF) program,l 

I
The Data . 

I 
PUF respondents reported how much they spent on all drugs combined (during a typical week) 

but not how much they spent on each individual drug. They aJso repOrted the number of days they used 
any of ~2 kinds of drugs during the month before their interview, We used reg,r:;:ssion analysis to infer 
expenditure patterns for cocaine and heroin based On lhese da.ta. 

I 
The greafest obstacle to accurate reporting is a respondent's den;aJ ofdrug use. l Therefore, drug 

use is u~derfeported. Once a respondent admils drug use, however, he or she would seem to have less 
incentiv~ to underreport or overreport consumption. To be included in this analysis, the respondent h3d 
to have!admitted some illicit drug use during the last 30 days an'd had 10 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 sepantlely, 

I 
The dependent variable (EXPEND) was the weekly expenditure on 311 drugs, This variable was 

skewed (a few individuals reported very high amounts). Consequently, weekly expenditure was convened 
to a logarithm before estimating the regression. We then converted the predictions back to the original 
dollar dale. ­

I 
The number of days that a respondent consumed eaeh of four categories of drugs were the 

independcnt variables. We collapsed drugs into four general categories: COCAINE (powdered and crack), 
HEROIN (black tar and other), MARIJ (marijuana and hashish-<ombined in the DUF interview), and 
OTHER~ Cocnine. heroin, and marijuana were the only dr,ISS consumed by a large percentage of jhe 
arrestee population. OTHER comprised a large number of infrequently consumed substances, Ex\;ept for 
MARJJt~aeh variable comprised at least two drugs. 

TIle category variable represents the maximum number of days anyone of those drugs was 
consumJd. For example, if powdered cocaine had been consumed on 15 days and crack cOCJline had been 
consum;d on 20 days, then COCAINE was coded as "20 days."

I, 
• No question was asked UOOuI lht: amount (If expenditum on drugs in the 1988 DUF data. so, no analysis was 

perfonnedror that yeM . 

• Drug users.1liQ have diffi.;u1t>' ;¢talling how o!'t¢n the) used a drug. how mu~h the)' used, and how mw;h Ihe)' pnid 
(or it Ho~C\'Cr, this InllCi:lJ:acy, unlike imernionat denial or deception, prob.1~I)' averages OIl! when fh<! data are llggrcg(llcd, 
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We expected the relationship between expendimres and days ofconsumption to be nonllnear, but 
the logarithmic translation may not have been adequate to capture that nonlinearity. Consel:juently, each 
of the above category variables was raised to the second power, creating additIonal independent variables: 
COCAINE2, HEROlN2, MARlJ2, and OTHElU, 

Cocaine, heroin. and other drugs are frequently consumed in combination, For example, heroin 
users often Lise cocaine, a stimulant. to moderate the effect of heroin, a depressant. However, SDmeone 
who uses a combination of heroin and cocaine on a daily basis is unlikely to. consume the Same amount 
ofheroin and cocaine that is consumed by two people who. are daily users and exclusive in their drug use. 

Consequently, two interaction tenns were added to the regression, COKEHER equals COCAlKE 
x HEROIN. COKEHER2 = COKEHER21300. The division by 300 facilitates the computing algorithm, 
but otherwise has no substantive importanee for the analysis, The consumption of other drugs was 
relatively inlrcquent, so we did not add an interaction term to the regression for this variable, 

Starting in 1990, Dt;F respondents were asked wbether they had consumed any drugs in addition 
to those listed in the interview. A variable OTHERDRG denotes'that some other drug had been consumed 
(l=yes, ~no). This question was not asked during 1989. 

Estimation 

We Llsed ordinary least squares 10 estimate the regressions, Results are presented in Table A2~L 



. l 


Table A2~1 

Statistical Results for Regr~$$ion AAIiJysis 
of Drug Expenditul"O$, 19S9~1990 

Descriptive Analysjs 

1989 1990 

Standard 

~t1M 

. 1.6 
11.8 

381.7 
10.3 

301.8 
8.6 

242.5 
7.3 

200.1 
21Q2 
OOt,9 

OA 

':iariable 

EXPEND 
COCAIN~ . 
COCAINE2 
HEROIN I 
HEROIN2 

MARIJ I
MARIJ2 
OTHER 
OTHER2 . 
COKEHE[\ 
COKEHER2 
OTHERDRG 

MloJIIl 

4.8 
, 13..0 
316.8 

5.0 
137.0 

5.7 
118.3 

26 
59,7 
79.7 

200.2 
02 

Standard 
. Deylat!QO 

1.6 
12.2 

382.5 
10.6 

311.9 

92 


262.9 
7.3 

205.1 
231.8 
609.5 

OA 

Regression Results 

1989 

rtun 

4.7 
11.0 

258.2 
4.7 

127.1 
4.9 

97.9 
2.7 

81.1 
64.8 

16;: :2 
02 

VatiabJe Parameter I-ScQm E~l:alT'.J)lliir 

CONSTAt:JT 
COCAINE 
COCAINE2 
HEROIN ~ 
HEROIN2 

1 

rJ.ARIJ 
rJ'ARIJ2 
OTHER 
OTHER2 
COKEHE~ 
COKEHER2 
OTHERORG 

3.4444 
0.1185 

-0.0014 
0,1177 

-0.0001 
·0.0179 
0.0009 
0,0435 

-0.0003 
~0.0047 

0,0009 
00330 

93.66 
18.61 
-7.04 
9.64 

-3.50 
-2,85 
3,92 
4.56 

-2.29 
·9.36 
5.70 
0.84 

3.504 
0.110 

-0.001 
0.118 

-0.002 
·0,041 
0.002 
0,058 

·0.001 
~O.O04 

0.001 
0.020 

, 

R.squatel 
Number of 
Cases , 

0.4 

6,104 

0.42 

8,907 

•SOurce: DUF 1989 through 1990 • 

.....1f,!90 

I-Score 

123.42 
21.54 
-6.84 
11.8B 
-4.63 
-7.55 
9.09 
T.6a 

-4,47 
-8.81 

, 4,46 
-0.85 
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Table A2·1 (continuedl 

Statistical Results for Regression Analysis 
of Drug ExpendI1ure$, 1991-1993 

t 

Descriotive Analysis 

1991 le.2Z 1993 
Standard Standard Standard 

Variable MIlIlJl Oeyjijljon MIlIlJl QtJvi~lisJn MIlIlJl Deyjation 

EXpEND 4.7 1.5 4.7 1.5 4.7 1.5 
COCAINE 11,9 11.9 12.2 12.0 11,9 12..1 
COCAINE2 283.4 371.2 294.6 373,9 286.9 372.7 
HEROIN ' 3,7 9.3 3.9 9.5 4.3 9.9 
HEROIN2 100.9 273,7 \06.4 280.6 115.9 289.7 
MARIJ 4.8 8.6 5.5 9.2 6.1 9.7 
MARIJ2 96.3 239.6 115.4 263.0 132.1 279.6 
OTHER 2.3 6.6 2.3 6.9 27 7.4 
OTHER2 51,9 1937 52.5 193,3 61.B 208.4 
COKEHER 58.3 ·2023 61.0 205,7 59.4 201.5 
COKEHER2 147.7 582.5 153.4 590.4 147.1 575.0 
OTHERDRG 0.2 0.4 02 0.4 0.2 0.4 

Regressioo J;(esuli§ 

1991 19&2 1993 

Variable ParalTeter I-SCore eJ.\folll!lli>J I-acQ(j:: Parameter I_Score 

CONSTANT 3.4261 128.48 3.4223 128.66 3.4805 128.88 
COCAINE 0,1130 23.70 0.1145 24,47 0.1093 22.96 
COCAINE' -0,0012 -7.98 -0.0013 -8,95 -0.0013 -8.53 
HEROIN Q.1196 11.68 0.1126 1081 0,0962 10.23 
HEROINZ ..(l0015 ....58 -0.0014 -4.03 -0.0010 -3.20 
MARIJ ·0,0231 .... 58 ·0.0139 -2,83 -00226 .4.73 
MARIJ2 0.0012 6.69 0.0009 5.11 0.0012 7.08 
OTHER 0.0535 6.68 0.0545 7.06 0,0421 5.84 
OTHER2 ·0,0011 -3.86 -0,0011 4.08 -0.0006 ·2A5 
COKEHER -0.0035 -<1.04 -0.0032 ·7.00 ..Q.0031 -7,82 
COKEHER2 0.0005 3.71 0.0004 3.22 0.0005 3.53 
OTHERDRG 0.0166 0.59 0.0187 ·067 .0.0779 ..2,74 

R·Square 0.41 0.'" 0.39 
Number of 

Cases 9,.872 10,357 9.584 

Sourte: OUF 1991 1IIltWllh 1993 
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The model's explanatory power appears remark~blc given the presumed measurement error in these 
data. Residuals were plotted against the number ofdays that the respondent reported using cocaine. heroin, 
marijuana' other drugs, and the interaction term. These plots indicate that the logarithmic transformation 
docs a sufficient job of inducing normality among the residuals and that the model specification docs nol 
systematic·aIly distort the relationship between days of use and amount of money spent. 

I 
Interpretation

I 
W!' converted prediclions based on the regression reported in Table A2-1 from logarithms to 

natural units using two approaches, When Ln{$) 15 the predicted value of the original regression, then the 
median vaiue in the original units is Median{$) = Exponernial(Ln($», and the mean value in the original 
units is M~an($) = Exponen'ial(LN(S)+o-'I2). 

I 
When cocaine is the only drug consumed, estimating expenditures on coeaine is straightforward, 

First, substitute zeros for all independent variables other than COCAINE and COCAINE2, Second, use 
the regres~ion results to make predictions when COCAI!'IE -. I, COCAfl';E = 2, , .. COCAINE = 30, 
Similar caiculations yield es.timates for expenditures on heroin when heroin is the only drug consumed, 

FJ example. when cocaine is con~umed 10 days a month, the median weekly expenditure is 
somewhat~more than $80, It is about $200 a week when cocaine is cOflsumed on 20 days a mOflth. and 
it is aboutJS300 a week when cocaine is consumed on 30 days a month. 

When broken down by daily expenditure, spending on heroin and cocaine is about the same, 
However, ihis does not mean that when cocaine and heroin are consumed in combination, expenditures 
on each arb equally divided. More likely, one of the drugs is the drug of preference, and the other is used 
frequently} but at a lower dosage, 

I 
When cocaine and heroin were consumed in combination. we attrIbuted greater expenditure to 

what appeared to be the dominanl drug. Let $ represent the predicted doUar expenditure on drugs by indt­
viduals wKo consume cocaine and heroin. but no other drugs. 

I 
Le! N~ represent the number of days a month that an individual consumed coeaine, and let Nit 

represent the number of days a month that individual consumed heroin. Expenditure,.; on cocaine and 
heroin are 'cstimaLed as: 

where ADJ "" 0,5 when Nt > Nt\ and ADJ = 2.0 otherwise, According to this fonnulation, when eocaine 
is consumbJ on more days than heroin, at least two-thirds of the drug expenditure is attributed to the 
purchase of cocaine, When heroin is consumed on more days (or the same number of days) as cocaine. 
then at lea~t tw(Hhirds of the drug expenditure is anrib~ted to heroin. As a practical matter, this rule 
dictates t~t respondents who say that. they use bt?th heroin and cocaine daily spend two-thirds of the 
money on heroin and one~third on cocaine. This division seems appropriate given evidem:e lhat such 
individuals

l 
typically are long-established heroin users who add a small amount of cocaine to their ., ,

consumptlon. 

I 
I 

1 D. Hun!, "Tracking :he Prevalence of Beroin Use," ?ape:: prepared (or ONDCP, Ju~y 1992. 
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Typical Expenditures 

Using resulls from the above regression, coupled with assumptions about how joint expenditures 
on heroin and cocaine should be apportioned, we estimated the median and mean expenditures rOr cocaine 
and heroin for every respondent who used either drug heavily. We averaged those estimates over all 
respondents who admitted using cocaine or heroin on ll10re than 10 days during Ihc month before their 
arrest. Results arc reported in Table A2-2. 

Typical expenditures appear to have remained stable over time. The chief problem in imerptCling 
these numbers is that the medians are so different from the means. Which should be used as "typical" 
expenditures? Evidence presented later seems to indleate that the median is preferable, Before tumine; to 
this evidence, the matter of earnings from income in kind must be considered. 

TABLE A2~2 

Mean and Median EllpenditurH on Cocaine and Heroin, 1989·1993 

1llllJ! = lJl.ill 1m lJl.ill 

Ellpenditures on cocaine by 
those who use cocaine heavily 

(Mean) 
(Median) 

$474 
$226 

$488 
$240 

$450 
$230 

$440 
$219 

$394 
$206 

Expenditures on heroin by 
those who use heroin heavily 

{Meao) 
{Median} 

$5tl<l 
$277 

$575 
$263 

$535 
$:173 

$485 
$242 

$459 
5240 

Source: DUF 1989 through 1993, 

Accounting for Income in Kind 

Hardcore drug users support their drug usc through legitimate sources and through crime, 
espccinlly drug dealing. Rciurns from dealing are OftCIl in the form of drugs as n payment for services 
renacred, or "Income in kind," How doe'\ income in kind arfect our estimates'! 

It is sometimes asserted that most hardcore users pay for their drug use by dealing or assisting 
others \VIlO deal in llIicit substances. For example, Johnson and colleagues4 report that in their sample of 
New York City heroin users, doily users spent an averagc of $7,601 a year on heroin, but constlll!cd about 
$13,189 worth of heroin a year, Regular userS (defined in this slUdy as those who usc heroin berween 
th(ec nnd six times a week) spent $4,019 a year on heroin, but consumed ~bout $6.431 worth of thc drug 
a year" The difference betv.'een expenditures and consumption represcnts in-kmd earnings in the form of 
drugs" If this were a typical pattern, Ihen the expendilures on drugs computed from DUF should be 

~ B. John~on ct a!., Taking Care oj fJlt.:rim'~5: Till! Econamics ofCrIme b"~ Hcroin AbIJ.H'rJ (Lexington. Mus;achuSC'!ts: 
Lexington Goob. I 985). 
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inflated by ($13,189/$7,60 I) or 1.73 for daily users, and ($6,4311$4,019) or 1.6 for regular users. For 
reasons ~ported here, such multipliers seem much 100 large.. I 

~irst, 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 thai 
there arejl 00 hardeore users, but no other users. Then, each hardcore user must generate $1,000 of income 
for the mid-level dealers. 

I 
The 100 hardcore users could support their use partly from dealing, but clearly they cannot support 

their usc!entirely from dealing. Selling exclusively to eaeh other would not raise the $\00,000 expected 
by mid-level dealers. The $100,000 must come from some other source. 

I 
Now, these 100 users could support one·third of their consumption by selling 66,666 units for 

$1.50 a ~nit to each other. This is a Pyrrhic marketing success, of course, but it would be effective if 
altemati~e income sources sometimes provided sufficient funds to make purchases and sometimes did not 
The lotai revenue generated is $100,000, enough to satisfy the middlemen. This division of drugs would 
approxirrtate what was observed by Johnson, and colleagues in New York. 

I 
This solution requires that the street price of drug X be 50 percent higher than the price to mid· 

level de:lers. In reality, rctail prices .for cocaine and heroin are about one·third higher than wholesale 
prices,j ~o income in kind would seem more likely to add about 33 percent to our estimates of drug 
consumRtion based on transactions in which money was exchanged. 

I 
Moreover, many sellers do not themselves consume drugs (at least not at heavy·use rates). To 

extend the above illustration, suppose that one·half the 100,000 units of drug X are sold by entrepreneurs ,
who do not themselves consume drugs. Then, the 100 hardcore users could support only about 17 percent 
of their :own drug use by selling drug X at $1.5 a unit to other users. The I?-arket opportunities for 
hardcore users to suppor1 their own consumption with income in kind is limited by sales by nonusers. 
Sales bi nondrug users may bc sizable. 

Reuter and colleagues report that only II percent of the dealers they interviewed retained one·half 
or moreJof the drugs for personal consumption; 30 percent retained less than one·half, "usually only 'a 
little of it.",6 I f "a little of it" means 15 percent, then these figures suggest that about 10 percent of the 
drugs th~t were available to these dealers were retained for personal consumption. If Reuter's dealers are 
typical ~f those who sell drugs, thcn the expenditure figures based on dollar transactions should be 
increase~ by 0.1/0.9, or about II percent to account for income in kind.

I . . . 
In his field study, conducted in \982 and 1983, of 15 street· level heroin 'dealers in Detroit, 

Mieczk~wski7 reports that dealers are typically not hardcore users: ", .. although runners appear by and large 
to be re~reational drug users, they are not addicted to heroin." Mieczkowski's findings suggest that income 
in kind 'represents a smaller percentage of drug consumption than was reported by Johnson. 

51w. Rhodes, R, Hyatt, and p, Scheiman, "The Price of Cocaine, Heroin, and Marijuana, 1981-1993," Journol of 
Drug Issues, 24, no. 3, (1994): 383-402. 

~lp. Reuter et ai., J/oru!Y from Crime: A Sruely of/he Ecollomics ofDrug Deolillg ill Washillg/oll. D.C. (Santa 
Monica, Clllifornia: Rand Corporation, 1990) RAND publication R-3894-RF, p. 61. 

; T. Mieczkowski, "Geeking Up and Throwing Down: Heroin Street Life in Detroit," Crimiflology, 24. no.4. (1986): 
64~·665. 
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Altschuler and Brounstein8 interviewed 387 ninth and tenth grade, minority, inner-city boys from 
Washington, D,C., during 1988, Of the 387, 7 percent used drugs, but did not sell them; 9 percent sold 
drugs, but did nol use lhem; and 4 percent both sold and used drugs. These findings suggest that many 
drug sales are made by dealers who are not hardcore users. 

Williams tracked lhe drug (cocaine and crack) dealing ofeight New York juveniles who belonged 
to a teenllge drug ring called the Cocaine Kids, or the Kids. Williams reports that "".vinuatly all cocaine 
suppliers expect retai! dealers to relllm with cash amounting to about 60 10 75 percent of potentia: retail 
sales of their consignment"'" rf this prollt margin is typical for cocaine and crack retailers. and if all this 
profit is income in kind spent on the ferailers consumption, then estimates based on dollar transactions 
might be multiplied by 0.66 to 0.33. However, the dealers interviewed by Williams did not take their 
profits primarily in the form ofcrack: "AU the Kids snort cocaine regularly. This is accepted, but the use 
of crm::-k is generally frowned upon: those who snort are though! to have more control and discipline than 
those who smoke crack or freebase. Most dealers see crack smokers ah obsessive consumers who cannol 
take care of business; cmck user~ they say, Hmd to become agitated. quickly lose control and 
concentration, and take one dose aHcr another at the expense of everything eise."lO 

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

Waldorf and Lauderback interviewed 568 members of86 dlfferentethnic gangs in San Francisco.!l 
They reported that only 16 percenl of the crack sellers used crack during the month before the interview, 
although about one-half of the cocaine sellers and about three-fourt11S of the heroin sellers used those 
drugs during the month before the interview, The gang members explained that intoxicated sellers did not 
make reliable dealers and lhat drug dependence Impaired the gang members ability 10 defend the gang. 
Waldorf and Lauderback reached similar conclusions to Chin u (Chinese gang members who sold heroin 
did not use it) and VigiL I4 

! D, Alts<:nuier and P. Brounstcin, ~Pauems of Drug Use, Drug Trafficking. a1ld Oilier D<:1irn:juen9' aroong Inne!.City 
Adolescents in WiJ5hing!on, D.C,,· paper presented.at the Annual Mttling of the Am.:ricWl Socl;:ty of Criminology. RCM, 

Nevada. 19119, 9; and Table >, 
~ T Williams. The Cocaille Kids: The ItlSlde Story ofa Teenage Drug Rillg (Relldlng. Massacruscltl>: Addison­

Wesley PuhEshil!l);. \989). 36, 
~~ Williams. 'file C.ocainc Kid!, 47, 

H ], Skolnick. TIu! Social .$tl'w:/ure ofSmtei Drug Draling (I3CS FORUM. Office of the Auomey General, Stale of 
California. t.lud:m:d). 

n D. Waldorf and D. Laude.rb;>ek, "Don'( Be Your Own Best Customer - Drug Use of San F~isco Ethnic Gang 
Drug Se:ters," Crimr, JAW atld Socla{ Chtmge - An {tI/(!r!ll;nif)!loi Journal. 19 ()993): 1 15. The published article was basedw 

on" population of JOO; however, an updated version surveyed 568 ga\'lg members, 

H K. Chin, "Ch:ne;;e Triad Societies, Tongs. Organized Clime and Streel Gangs in Asia and the United Stales/' 
unpublished Ph.D. dissenaljon, Ul1ivctsily of Permsylnmia, Philadelphia, Pennsyhania, 19S6 

1< J, Vigil. Barrio C(m;:l,' Sfreet Lifo arid idc"-lit;,' if! SQu/hem Call/fYr,ia (Au~lir.. Texas: University orTexas Press, 
t9SII). 
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Mieczkowski, on Lhe other hand, reports thnt crack sellers in his Detroit sample "appear to 
eon form ~Iosely to the 'classic' or 'hustler' view of the drug user .":~ l\early two~thirds of the respondents 
silid that,they sold crack to gel money for their own crack consumption, 

The important point is that many of the drugs consumed by hardcore users arc sold by individuals 
who do Jot use drugs heavily. The ability of hardcore users to support their own use through dealing is 
necessarily limited. Consequently, the amount of drugs that hardcore users receive as income in kind 
cannot a~count for much of the cocaine and heroin consumed. 

I 
Data are not 5ufficicnl to support precise estimates. It seems that a street dealer might be able to 

retain abbul one~fourth of the drugs that he markets, and that profit dealers (those taking their profit in 
cash ra[~er than in kind) are more numerous among cocaine dealers than among heroin dealers. We 
assume that two¥lhirds of lhe cocaine dealers and one~th[rd of the heroin dealers are profit dealers, 

I 
Assume that a cocaine retailer must return $3 for every $4 of crack or powdered cocaine that he 

sells. AIJo aSSume that two~thirds ofall relail dealers are profit dealers and one~third are users. This means 
that eve~ $1 spent on craek and cocaine would result in $1 x 0.33 x 0.33 := SO, J I in income in kind, 
suggesti~g that the estimates should he inflated by 0.11. This inflation figure equals the II percent income 
in kind figure derived from Reuler and colleagues' study, 

I . 
~econd, assume that a heroin retailer must return $3 for every $4 of heroin thal he sells, Also 

assume that one-third of the retail dealers are profit dealers. This means that every 51 spent on heroin 
would rlsult in a maximum of $1 x 0.33 x 0.66 = $0.22. suggesting that the estimate should be inflated 
by 0.22. :mis inflation figure is lower than the income in kind figure derived from Johnson and colleagues' 
study but • is more consistent with observations that not all those who sell heroin are hardcore U.5Crs. 

I 
We assume a somewhat higher estimate for income in ktnd, We assume that $0_25 worth ofheroin 

is relajn~d as income in kind for every $1 ofhcroin sold. for cocaine, we assume one-half that amount, 
or $O.12~5. for every $1 sold, 

ChOOSitg the Median As the Typical Expenditure 

!f weekly expendilures on drugs were reponed with perfect accuracy, there would be little 
justification for using any number other than the mean. After all. regardless of how the data are skewed, 
the mea~ is {he average expenditure, and total expenditures will equal the average expenditure muhiplied , . 
by the number of hardcore users, 

I 
However, another interpretation seems more reasonable, SUPPO.5C that the average expenditure is 

about th~ Same for every~ody who uses drugs on a specified number of days a month. but that the amounl 
spent OI~ drugs is reported wilh great inaccuracy, From this view, the l11ed[an is the beSt measure of thc 
avcragc'expenditure,'6 Some other sources suggest that the median expenditure is more accurate for our 
analysis,

I 
I 

1i T. Mie:C7J.:owd:i, UCnld; Oisuib".l!!Ofl in Detroit: Contemporory D'J<g Problem;, (Spring 1990): 23-24. 

l~ An analo.gy helps make this palm. SUpJXl!.& that a gfOC¢f)' S!(lfC clerk wert to rirtg 1,000 S] candy bars 

individuaJ.ly on his regiSler. Suppose thllf he was inaccurnte bu1 unbiased as h¢ occasionally rcgislered too many or too few 
leros: 100 bat;, ""ere priced at $0.10. 800 were prited at SI, and 100 \\'en: priced at Sl(t The total cxpendilure on candy 
bars: wouLd be $1,8 LO. 0: ar, average of $1.81 per candy bar. !-Iere the clerk's rnndom errors do not bahmce O"JI. 
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Other repoNs 0/expendilures on drug usc 

Olher studies, primarily of hardcore users involved with the criminal justice system. estimate 
expendiiures on heroin and cocaine that are broadly consistent with the medians reported here (Table A2~ 
2), 

Johnson and colleagues 17 interviewed 201 subjects who were streel~level heroin users in East and 
Central Harlem; all were involved in some fonn ofcriminality and spent most aftheir time on the streelS. 
Subjects were interviewed for five consecutive days, and then were interviewed weekly for the following 
four weeks. About 132 oflhese subjects were Interviewed four more times 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 usuaHy in the form of drugs as income in kind. ~/hen income in kind was taken into account, these 
users spent about $6,986 a year On heroin. Daily users directly purchased S7,601 worch of heroin a year. 
but when income in kind is taken into account, they spent about $13,189. Regular users (those who used 
at least weekly, but less than daily) made cash payments of $4,019 for heroin over the course of a year. 
but with income in kind payments, their annual ex.penditures were $6,431. ll\cse estimates are comparable 
with those based (In the median responses in the DUF data, which suggest that hardcore users of heroin 
spend about $12,000 a year on heroin. 

Johnson and Wish" recruited 105 male New York "hard.drug abusers" who had committed one 
or more relatively serious non·drug crimes (such as robbery, burglary, grand larceny, or assault) in the past 
24 hours. Those who had committed recen,t robberies spent an average of $52 a day on illicit drugs. 
Those who had committed olher crimes spent an average of $32 a day. Thus, for those who had just 
committed crimes, the expendilUre on drugs was $224 to $364 a week. 

Par those who bought both beroin and cocaine. daily ex.penditures totaled $259 to $357 a week. 
Those who bought only eocaine spent $175 to $231 a week on cocaine. Those who bought only heroin 
spent $154 in $252 II week on heroin. It is notable that 86 percent of these subjects reported us.ing some 
illicit substance on 28 of the past 30 days, so the majority could be considered hardcore drug us.ers. These 
figures seem 10 be high estimates of consumption, however. Because all these users had recently 
committed se-rious crimes. they had money available from illegal sources to buy drugs, Nevertheless, Ihe 
average expenditures were about the same as those based on the median values from the Dt:F data, 

Reuter and colleagues report results based on interviews with 186 males on probation in 
Washington, D.C., who had sold drugs during the mid·1980s. About one·halfreponed purchasing drugs 
for their own use. 11,1> halfhad a median expenditure of$400 a month; the mean was $1.596, However, 
about 40 percent of the respondents consumed some of the drugs that they acquired for dealing. 
represeming income ill kind spent 011 drugs: aboul 10 percent reported that they consumed one-half the 
drugs (hat they acquired by dealing. The median and mean are much smaller than their counterparts in 
DUF, but Ihe Reute. subjects are not necessarily hardcore users,l~ 

l' B. Johnson e! aI., Toting Carc ofl1wirlC1J: The Ecrmomia ofCrime by Heroin Abs<scrs (LcxinRlOn, 
Massacbusetts: Lexingtor. Books, 1985). 

11 B. Johnson and E. Wl~h. ''The Robbery-Hard Drug Crn1nection: Do Robbers and Robberies IaOuencc Criminnl 
Returns and Coc3inc-Her;)in Purcbases," {)3Nf p~csented at the Criminology Section orllle American Sociological 
AS$o~ia!ion. August 17. 198" 

H P. Remer et al., MtJtrey from Crlmc: A Stlldy of the Economics of Drug Dealing in Wtuh/trgttm.. D.C. (Santa 
Moolcll. CaJir.cNlia: Rand Corpon.uion. 1990) Ra.'1d Publication R-3S9"4·RF, p.oL . 



Mieczkowskil\l asked 190 "chronic users of crack cocaine" in Detroit about their crack 
consumptlon by appending questions to the DUF interview. About one-fourth of these users consumed 
four or fewer nx:ks21 a week ($40 or less a week); mosl of the others clustered at 101020 rocks a week 
($100 to $200 a week) and 40 to 50 rocks a week (S400 10 $500 a week). Only 5 percent used over 100 
rocks a ~eek. Mieczkowski spec-ulated that the upper range included dealers who could not distinguish 
between their own consumption and what they sold, as well as individuals who were sharing with friends, 

I . 
This additional evidence is consistent wilh the conclusion that the median values based on DUF 

data typifY spending patterns for those arrestees who admit1ed using cocaine or heroin on al !east II days 
during the past month. However, some of the studies described below report larger expenditure patterns. I . 

Mieczkowski" reports on interviews with "100 self-reported dealers and user/deaters of cfl'Ick 
cocaine" tvho were in residential treatment facilities in Detroit. All can be considered to be hardcore users. 
The amo~nls reported on weekly drug usage were highly skewed. The estimates were: $937 mean: $877 
trimmed htean~ $600 median~ $544 M~estimat{)r, These estimates are considerably higher than those we 
report, alhlOugh they are not inconsistent with estimates for the very heaviest users. One explanation of 
this variJtion may be that these users had especially high use patterns, as evidenced by their secking · .freatment 

I 
Other studies of treatment popUlations indicate that expenditures can be much higher for the 

typical hArdcore user than is assumed' here, Schnoll and colleagues11 report on expenditures by 172 men 
and wOl~en who received treatmenl for cocaine abuse in Chicago primarily during 1982 and 1983. 
Average expenditures were reported as S800 a week. · I ' . 

Gawin and Kleber2" describe heroin use in a sample of JO consecutive admissions lo a cocaine
•treatmen! program in ~ew Haven. Thirteen intravenous drug users used an average 01'5.6 grams a week, 

six smokers used an average of 9.1 grams, and II who snorted used an average of 5.3 grams a week. if 
these usJrs paid $100 a gram, they must have spent $500 Lo $900 a week for cocaine prior to entering

•treatment. 

I 
Collins, Hubbard, and Rachal (1985) studied annual drug expenditures of 3,276 drug uscrs who 

entered p'ublicly~funded drug treatment in. 1979,2' For daily heroin users, the median drug expenditure was 
510,000,! and the mean \lias almost $16,999. For weekly users (exclusive of daily users), the median was 

I 
I 

"jT. Mieczkowski. "enid; DisllibuliOtI in Delroit: Contemporary Drug Problems. (Spril".g 1990): 18·20. 

H Cra~k is made by heating powdered cocaine ~mil it (;rysla:Jile~. "Rocks" are ih!:n broken off Ihl: drunk of crile" 
produced. CrIl!:k is often bought by me roci:. Althougb this purchase unit varies in weigh! nnd size, rocks lend to be frudy 
small Md inexpensive.

nh. Mieczkowski, "The: Economie Dimensions of Crnek Use and Distribution: Some Pr¢limin~ Dala..· peper 
presented to the American Society of Criminology Annual Meetingll, Reno, Nevada, No ....ember 1989. 

H! S, Schnoll e! a!.. ''Cbaraclcrlstics of Cocaine Abusers Preser.ting for TreatJW!nl,'" in Cocaine Use ill America: 
Epfdl!miolpgicr;;i ami Chemical Pcrspn"tives, ed, N. KOHl and E. AUflrrts (Rockville. Muryland: Nalioo~1 bstitute on Drug: 
Abuse, 198~). NIDA Rc.search Monograph 61. 171·181. 

I 
)~ F Gawin and H. Kleber. ··Cocaine Usc ir. a Treatll'l.em Populalion: Patterns and Dlagnoslie Dis!inc!;ons,~ in 

CocaiJre Use in Amel'!'C<J: £pidemiological al/d Chemical Pertpet:Jivcs, ed. N. Kozel and E. Adams. (ROCkville. ~fD: NaHooal 
Institute ri'n Drug Abuse, 1983), NJDA RcseaJeh Monograph 61,182·192. 

1;I 1. Collins. R. Hubbard. and J. Rachal, "Expl':nsive Drug Usc and IIlegallm::orrte; A Test of E:tplanaIOr;' 
Hypotheses, Criminology, 23, flO. ,t (1985): 743-763. ' 
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$4,000, and the mean was about $7.400. There were fewer regular cocaine users. On a yearly basis, daily 
users spent a median of $]4,000, nnd a mean of almost $19,000, Those who used on a weekly (bul not 
daily) basis had median expenditures or $6.100, and a mean of almost $12.000. 

Comparing these estimates with those based on OUF is complicated. BecauS<! rhese estimates are 
from 1978 and 1979, an adjustment for inflation ''''ould lead to estimafes tha.t are higher than thost" based 
on DUr, However, the street price of heroin and cocaine have fallen so much since 1978.1979, even 
controlling lor inflation, that 1978~1979 is a questionable benchmark. Another limitation is that cocaine 
users ""ho sought treatment in the laic! 910s may have little resemblance to eraek us(:r5 of the late 19805 
and early I990s. 

Although lhe latter studies. all or which are baS<!d on a popUlation in treatment, indicate that 
hardeote users spend .fflone on c:ocIllne than is assumed in this study, users in Ireulmen{ probably have use 
patterns that arc atypical of hard core users in general. As Waldorf and colleagues2 

(i report, most hardcore 
cocaine userS arc able 10 controll~eir consumption, avoiding the ruinous expenditure patterns thai often 
drive other users - those who have the least control - into treatment 

Evidence from lire /'IHSDA 

. 
Addilional evld(:nce cOmes rrom the NHSDA, The number of individuals who admitted using 

cocaine on more than 10 days during the month before the interview and reported how much they had 
spent on cocaine waS small, thus the estimates for cocaine expenditures are rairly unreliabte (Table A2-3). 
For example, in !993, only sevemy-eight individuals admitted hnrdcore cocaine use and reported cocaine 
expenditures. Average expenditures were $81 a week, These average expenditures reported by hardcorc 
cocaine usen' in NHSDA were mueh lower than those reported in DUF (Table 2). Although thc NHSDA 
estimates appear to show a decrease in average expenditures by hardcore cocaine users rrom 1988 ($130) 
to 1993 ($81), this trend is neither consistent nor reliable, 

TABLE A2·3 

Ave-rage- ExpenditurN on CoealnO' by Haldeoro CoeainO' Uoot'$. 
1988·1993 

lliIlIl lllllIl 1fllU 

AIJerage 
expenditures $130 $17 $83 

Number of 
valid answers 27 30 119 66 '78 

Source: NHSDA 1988, 1990 through 1993 

Estimafes based Oft am(}unt consumed 

H D. Waldorr el a!., Cocafne Cllfllfgrs: TIu: &XprrieTlrrs ofUtillg ami QUilling (PhJladelphia: Temp!e Univl':f$il)' 
Press, 1991), 
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Another way to validate the median as a meaSure of expenditures is 10 infer how much hardcore 
cocaine ahd heroin users could spend given their consumption patterns, -­

It~iS difficult to shoot heroin more frequently than four times a day, and many DUF'respondents 
used heroin less often than daily,:? According to Division of Substance Abuse Services (DSAS) in New . 
York CitY, a hard<.:ore user might use one to two bags of heroin a session, and ea<.:h bag would cost $10, 
These approximations suggest that a hardcore user could not spend much more than $420 a week, 

I 
Although $420 is <::lose to the mean expenditure estimated based on the DUF data, even those 

heroin users who arc hardcore consumers cannot shoot heroin every day, four times a day" Clearly, $420 
a week s~ould be considered more as an upper limit than an average for weekly expenditure on heroin, 

I 
Cocaine is different While heroin seems to be self~limiting (the user's <:raving can be satisfIed 

much as Jdiner is satiated after a full meal), eocaine is notable because it immedialely engenders a desire 
for more ~ocaine. As diseussed earHer. there are reports of very hardcore consumption patterns just prior 
to seeking treatment 

I 
Nevertheless, cocaine consumption has two limitations. The first is physiological. Binge use 
•exhausts the body, so rest is necessary before binge use Can fc<;ur. The second is thai hardoore cocaine 

use can q\dckly exhaust financial resources. One wa to check estimates of drug spending panerns for 
cocaine is to assess the user's income from legal and illegal sources, 

Eslima/,,! hased on finandal reSources 

One way to assess the practical upper limit for cocaine use (ex.cluding the minority of users who 
drain per~onal resources prior to entering trutment) is to estimate the amount of money that hardcore 
users hav~ available to spend on cocaine. 

~cCOrdlng to DlJF, most hardcore users who are arrested and questioned have limited legal 
incomes. Much of their earnings comes from crime. How much do such individuals earn from combim.'u 

sources? I : . 
As would be expected, it is 110 easier to estimate the amount of money earned from crime than •it is 10 estimate the amount of money spent on drugs. There are. however, a few studies of earnings from 

property ~rime. Johnson and colleagues, in a study described above, report that daily heroin users earn an 
average ~f $8~:g2S.a year from non-drug criminal a<.:tivity, and regular users earn $6,283 a year. Total 
criminal income, ineluding drug income in kind, is $18,820 for daily users and $11,203 for regular users. 
After livfug expenses are sublracted from these incomes, the amount available for heroin expenditures 
could not' be much greater than is assumed in this report.lt 

I 
I 

l1 Kahn reports an I\.vercge or Inm fixes u day f(lt 453 diems before their particip~tjon in a methnoone m~intenance 
program. Only 16 percenl (If his dienu reported more than four fix.es daily. Anglin reports that during the 12 months before 
entering cri~inal justice supen'lsion, 279 heroin nddicts (who bad been identified througb a methadone maintenance program 
in Ihe ear;y~ 19705) hud injected heroin lin .'tetage of:Z.7 times a day. R. Kahn, "11Ie f~uency of Nan.elie Use Before and 
After Admission to il MeL'ladone Maintenance Program: infernofwnel Jaurnef of the AtidicfiMt. L4, no. 8. (l979): 1 J57. M. 
Anglin et ttL Effect: of Legal Supewltfon 0'1 N(UCCfia Ute and Criminal BeheNior o\'£r thl! Addiaion Career (Los AngeLes, 
CA: UCLA [}rug Abuse Re:se:w:.:h Gmup. December 1988). . 

I ,. 
11 B. johnson Ccl at, Takiltg Care ofBw.rfneJ;t.' The E«m(Jmics ofCdftu! by Heroin AbllUr: (Lexington, 

M;maehusetts: Lexington Books, 1985). 
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Anglin and colleagues'" describe the income of 279 male heroin addicts who wen~ selected from 
!hose who had first entered:a methadone program bern'cen 1971 and 1973. The period of time described 
is the 12 months prior to their first period of legal supervision. Chicano respondents averaged $6,708 in 
illegal income a year (not counting $924 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 to $2,672 a year. Even when 
inflation is taken into account, these incomes could no! 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 in 
Washington: D.C., who had sold drugs during the mid·1980s. They report an average income of $2.863 
a month, all but $849 from illegal activity, mostly drug !:iules. However, most oflhis mcome was spent 
on expenses other than drugs - drug expenditurcs avcragcd $883 a monlh.:>C 

Conclusions 

The evidence is not compelling. but it seems best to assume that the median expenditures on 
cocoinc and heroin-as measured from DUF data-provides the best basis for computing dollor 
expenditures on cocaine and heroin. The uncertainty surrounding this assumption is best handled through 
sensitivity analysis, which we execute. in the main report, 

The evidcnce in support of the percentage ofdrugs eumed as income in kind is also meager. We 
assume that for every dollar spent on cocaine another $0.125 of cocuinc is consumed as income in kind. 
We assume Ihat for every dollar spent on heroin another $0.25 of heroin is consumed as income in kind. 

,­

)' M,D. Ang!in CI al" Effects ofugol Supe.r.i.rion WI Naremicot Use and Criminal BeluNior O."er the Aridicri<m 
Career (I,os Angeles, (A; l:CLA Drug Abuse Research Oroop. ~(mb¢t 19M!); and Table ), 

30 p" R~'Ut('r ('t nl., Money from Crime; A Study of the U()rl()miC$ af Drug [Jcaling in WtUhihgfM't. D.C. {Santa 
M()nir:~ C;1Ii~omi;1; Rand Corporation, 1990" RMld Publication R·31194·RF, p. 6l. 
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APPENDIX 3 

DRUG PRICES 

Several sources report prices paid for illegal drugs.! The problem with those sources, for present 
purp~ses, is Ihat they report prices as broad ranges, unsuitable for the calcullliions used in this report. 

Recent studies provide a method for estimating priees within a narrower range.2 Basically, this 
methodology is to estimate the price paid during market lransactions (completed by police as undercover 
agents, and hence reported to a data source) using regression analysis to control for the quantity and 
quality (purity is the measure of quality) of dnlgs sold. Results from the regression are then used to 
estimate the price paid on average at a given lime and place for a given quantity and quality of drugs. 

For this report. we analyzed data from the System to Retrieve Drug Evidence (STRJDE), which 
were available from January 198J through June 1994. The data and our basic approach are described 
elsewhere.' We have updated that method for present purposes, and we will repun full results at a later 
date. 

One problem when using regression analysis to estimate illicit drug prices is that the typical 
quantity 'and quality of drug enleriug a retail transaction is unknown, As olhers have nQted,~ retail 
transactions take so many forms that an average retail price is hard to identifY. ~e\'ertheless, the 
calculations used in this report required one. 

We us('.d this approach: Let P'" F(Am, Pu) be a funetional representation of the relationship 
bet\'.o'een price paid (P) and the amount (Am) and purity CPu) of drugs purchased, This functional 
relationship was determined by regression analysis as explained earlier. 

1 for exilInple' Drug Enforcement Administration, illegal Dn.g Price/Punty Reporl UnJled States,' J(Jrluory 1990· 
December /993, April 1994; Nawooallnstitute 00 Drug Abuse, Epidernimogic Trends iff On.g Abuse, Vclllmc 11 Proceedings, 
June 1994. 

~ G. Drown and L. Silvermeo. "The Retail Pri~ oi Heroin: Estimation and Applic<uions," JOIIY'lal of rile Amujca'l 
SlIltislical Associodon, 69, 1'10. 347 (1974 ).59j-606; 1. C'Lllkiru and R Paclman, "Quantity Discounts tlJld Quality Premia [or 1l!icit 
Drugs," Journal v/rlJe American SlaJislical Associ(Jlio'l,88, no. 423 (J994):148-S7; W. Rhodes, It Hyatl and P. Scheiman, "The 
Price of Cocaine, Heroin and MuriJuana. 1981.1993," Tile Joumol of Drug llsue!: 24,1'10.3 (1994):383-402; 1. Caulkins, 
Developing Price Seri~s /01' Cocoine, MR·) 17·DPRC (Santa Monica, CA, Rand). 

1 W. Rhodes, R. Hyan and p, Scheiman, "The Price of Cocaine, lIere-in and Marijuana. 1981-1993," TFul Joornof 0/ Dntg 
Iss:.eJ, 24 no, J (1994}:JBJ-402. 

4 J. Caulkins. "Whal is the Average Pri.;;e {If An liIici( Drug?" AdriicliM, 89, r..o 7 (July !994): pp. 8Ij.19. 
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t Let $D represent the average dollar arnount'that :a hardcore drug user spends per week on illicit 

drugs. This number was reported in Table 2 of the Iliain report Setting Pu equal to the average purity 
of d~gs sold at the retail level, and assuming that the user buys drugs once per week, the typical amount 
of d~gs in a weekly purchase must be the solution to the equation: r 

$D ~ Am'F(Am, Pu) 

If Am'" is the solution to this equation, then one estimate of retail prices is F(Am·, Pu). 


1 Similarly, assuming that lhe um buys drugs at T ,cpa rate limes during the week, the purcha", 

amount must be the solution to the equation 

$D =TAm-F(Am, Pu) 

If Am" is the solution to this equation, another estimate ofrelail price is F(AmU, Pu). 

I· Now, if few hardcore users buy drugs less frequenlly than once per week, and iffew heavy users 
buy drugs more frequently than T [imes per week, then F{Am·, Pu) and F(AmU, Pu) provide Jowand 
high prices, respectively. They are reported as such in the main text. 

r This, price range does not· encompass all priees- paid at retail. Many hardcore drug users 
undo~btedly pay much more. Other.> probably pay much less. These limits are intended (0 encompass 
the price that is Iypicatly paid at retail. That is. it is- a range that seems likety to include the price that 
hardc~re drug users pay on average for retail-level drug transactions. Prices are reported in Table 3 of 
ihe rn~in report ' 

I 
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APPENDIX 4 

,-

IMPUTATIOl'iS FOR MISSING DATA Ol'i MARIJUAl'iA USE 

Calculations of the amount of marijuana used by household members was straightforward. We 
mUltiplied the number of marijuana users per month. by thc average number of joints smoked per user, 
by the averagt! weight of a joint. The result was then multiplied by twelve months ~o give a year's 
estimale. The principal problems when making this calculation arc dealing with missing data and with 
responses that represent a range, The iat1er presents a problem because lhc ranges are not suitable for our 
calculations. Because the Substance Abuse and Mental Health Services Administration had already 
imputed responses when there was mis.'Sing data about reeent usc, this was not a problem. This appendix 
explains how we imputed responses when eitber the number ofjoints smoked or the amount of marijuana 
smoked were missing or were reported llS a range: 

[mputing the Number of Joints Smoked 

From !.he National Household Survey for 1991, analYSIS selected respondents wno said tbey used 
marijuana in the past month and wno gave valid responses to tnree related questions. The first question 
was the number of days they smoked marijuana in the pasl month (DAYS). Valid responses were !~JO 
days. The second question was the number of marijuana cigarettes smoked pef day in !.he past month 
(JOfNTS). From the responses to these (\.1,'0 questions, analysts created a variable 

TOTAL JOINTS ~ DAYS'JOINTS. 

The thitd question was the amount of marijuana used during the last month (AMOUNT). This is 
exactly the question tbat tbe analysts sougnt to answer, bUI tne AMOUNT question was not directly useful 
for tbis purpose because it was specified as a range. Tbe acceptable answers to AMOUNT were: 

1~10 joints 
11 ~20 joints 
I ounce 
2 ounces 
3-4 ounces 
5-6 ounces 

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

As snort-hand. let J represent TOTAL JOINTS, lel A represent AMOUNT. and let W equallne . 
weight of marijuana used in ounces. The analysts wanted to eslimate W, 
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Now, tv is unknown, but it might be represented as: 

[ I] 

where A is the weight per joint and t is a random error term, which will be discussed below. Equation 
[I) say~ that. on average, a person who smokes J joints will use W ounces of marijuana, because A is the 
averag~ weight of a single joint Of course, some people who smoke J joints use a little less; some use 
a little more, This variation about what is typical is reflected in the ternl t, 

Assume that £: is distributed normally with a mean of zero, a5tandard deviation of 0, and Ihat 
the error terms are independently and identically distributed, 1t turns out that these assumptions about the 
djstrib~tion of t: are hard to justify. and alternative assumptions are adopted lateL However, this stmple, 
~f som~\'.'hat unrealistic, specification is useful fot explaining the approach. 

IAlthough tv is unknown to the analysts. it is known to the respondent, and by assumption the 
value ~f W detennines the respondent's answer for AMOUNT. Specifically, the respondent wJIl say that 
he used 

1~10 joints when w ~ OC, 

10·20 joints when O::j < W ~ OC2 

I ounce when oc1 <WsL5 
2 ounces when 1.5 < W < 2.5 
3·4 ounces when 2.5 < tv s: 4,5 
5-6 ounces when 4.5 < W 

The logic here is that the respondent will select the usage category that mOSt closely describes his use, 
although it ~ms reasonable to suppose that he makes errors when making this translation. Two terms 
are unKnown. 0::, and 0::2, The first. OC" is presumably the weigh. of 10.5 joints. The second is harder to 
interprk but oc1 lS some value that distinguishes the response "10 to 20" joints from "1' ounce," at least 
in the ~yes of the respondent 

IThere arc four parameters to be eshmated here: A. cr. o::! and 0::2 > These parameters can be 
estimated by maximum likelihood once a probability has heen assigned to every response. Specifically. 

. [os-u1 
p~.p (11-20/aims}:::::0 '-o-j -PI 



25 -1J'
P4 ",p (2 Qunces) ='.0 [ - J -P, 

, IT 

- lJ)P j =p (3-4 ounces) =0 45 -P, -p .p -p
[ IT ,lJ~ 

P =P(5-6auncesormore) =1 -p -p -p .p -p
fi ! 1 1 ~ j 

where ,; is the standard nonnal distribution function. 

This approach is similar to an ordered probit model. There Is an important difference between this 
approach and a traditional probit model, nowcvec Specifically. the threshold values of LS, 2.5, and 4,5 
are known although «:1 and <J:l: arc unknown. This allows the parameter (J to be identified and estimated. 
In turn, this allows!.. to be identified and interpreted as the weight of a marijuana cigarette. 

One further extension is to assume that: 

"'i = ),-10.5 

That is. the parameter «=, equals the weight of 10.5 joints, because the weight of 10.5 Joints is the 
threshold value between the respDnses "1-10 joints" and" 11-20 joints.!! There are only three remaining 
paramelers to estimate: «:2' I•. and cr. 

As stated, this model is an unaeeeptable representation of the relationship between the number of 
joints smoked and the amount of marijuana smoked. A more convincing model is: 

(2) 

This implies that the average joint weighs i ounces, but that the weight varies aeross users. This variation 
is represented by the distribution of &\_ The model would be complete once Ihe distribution of t:~ is 
spedfied, 

The distribution of t:: has to satisfy some a priori constraints. First, W must be positive, 50 £:2 has 
a lower limit that depends on )..J. Second, the distribution of c1 should account for an apparent upward 
skew:inspection of the data shows that some users seem to use much more than the average amount of 
marijuana, but nobody can use much less because zero is a lower limit Third, the error term is 
heteroscedastic. 

A new specification is more useful, given these a priori constraints: 
where cl ~ N(Jt,o). Here, I.. has a lognormal distribution, and thus iJ is always positive and I. is skewed 
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[3J 

[4] 

upward. In this specification: 

fAR (A) =e"" «"-1) [5] 

Taking logarithms on both sides of [3J. we have 

loW:: In.! +- 1:':1 [6] 

[7] 

where £. - N(O,a). As with thc earlier, less realistic model. the parameters can be estimated using 
maxirnu\m likelihood. A simple extension is to let '11 = p~ + Pll! I 00. The "100" is just a scale factor that , 
has no effect on analysis. This specification allows frequent smokers to smoke larger or smaller joints lhan 
,averageISmOkers. . 

iThe most important eslimate is E(i.). the average weight of a marijuana cigarette, An estimafe of 
W, then! is: I W~E(A)J . 

This tells us that if a respondent says he smoked J joints during the month (TOTAL JOfNTS). then E(A)J 
is the biSt estimate of the quantity (in ounces) of marijuana smoked. 

Table A4~ I presents parameter estimates based 00 an analysis of 1623 smokers who reported 
DAYS, JOINTS, and" AMOUNT Before estimating these parameters. the analysts changed some of the 
data. 
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TABLE A4·1 

Regressions Results: The Total Amount of 

Marijuana Smo~od in tho Past Month 


!'i!lln1!!lOr 

~o 

p, 

Parameter 
~to 

-4.95 

0.13 

Standard 
I:rw 

0.24 

0" 11 

E:tgbabililY 

.0000 

.0000 

oc, 150 0.39 ,0001 

0 1,08 0.013 .0000 

So,,,,,, NHSOA ~1i91 

Before calculating TOTAL JOINTS. responses ofmore than 30 for JOINTS (number of marijuana 
cigarettes smoked per day in the past month) were truncated lO 30. These extreme responses represenled 
only about 0,1% of the total number of monthly users. 

After calculating TOTAL JOINTS, analysts compared TOTAL JOINTS with AMOUNT and 
corrected for extreme inconsistencies betv.'een (or highly unlikely eombinalions or) Ihe two variables, If 
JOINTS >= 100 and AMOUNT <= 20 joints or if lOlNTS >"'" 200 J,md AMOUNT <"" 2 ounces, !hen 
analysts assumed that the respondents had mistakenly glven the total number ofjoints they had smoked 

. in the past month for the question on JOINTS (number of marijuana cigarettes smoked per day in the pnst 
month), For these respondents, analysts tremed JOINTS as TOTAL JOINTS in calculaling the quantity' 
cstimntes. 

Results from the nnalysis imply that a perSon who smokes I joint per month USes O,OlJ O\ltlces 
(OJ7 grams per joint) of marijuana. A person who smokes thirty joints per month uses QA ounces (0.38 
grnms per joint) of marijuana. A person who smokes 120 joints per month uses! .79 ounces (0.43 grams 
per joinl) of marijnann, Applying the parameter estimates from Tnble A4-1. Equation (7] waS then used 
lo compute the average weight per joint (W/J) for every respondent in ench year of the NHSDA, Results, 
which appear in Table 6 of the main repon. are used in the calculntions reported in the body of this n.'port, 
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]mputing Joints 

I A related problem is thut the variable JOINTS was sometimes missing, We could not just 
substitute the average response when JOINTS were knov.ll, because those with missing data seemed to , 

•have ~ifferent usage patterns from those who did nat have missing data, lnstead, we estimated regressions 
whe~ JOINTS was the dependent variable and MJFREQ was the independenl variable. MJFREQ is 
"freqtency used marijuana in the pasl 12 months." We used resuhs from these regressions to impute 
rcspo'nses when JOINTS was missing, 

MJFREQ is coded: 

1 several limes a day; 
2 daily; 
3 almost daily (3 to 6 days a week); 
4 1 or 2 times a week; 
5 several times a month (about 25 to 51 days a year); 
6 1 or 2 times a month (J2 to 24 days a year); 
7 every other month or so (6 to 11 days a year); 
8 3 to 5 days in the past 12 months; 
9 I or 2 days In the past 12 months. 

We treated this variable as a continuous measure. To capmre nonllnearities, we added an additional 
independent variable MJFREQI =: MJFREQ . MJFREQ. 

1 The regression had two special features. The first was that the respondent could have said that he 
used zero joints during the month before the interview. After all. marijuana use during the year (MJFREQ) 
doe~ not imply marijuana use dt1rtng the momh before the survey (JOINTS), To take this special feature 
inlo account, the regression specification was written: 

JO£NTS = Z when Z " 0 


JOINTS := 0 otherwise 


whereI ·N(O,.,.)-

, h' h ~ =hf\, + P,Zd ' d I' , ' f 1 d 1 ' '0' 

'Note thai In t IS speClllcatton t e error tern} IS eterosce ashc an a mear ,unCllon 0 [)e un er ymg 
lat~nl variable Z. 
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Table A4~2 shows regression results. 

= 

TABLE A4·2 

Regression Re1>ults: The Average Number 0' 
Joints Smoked In the Put Month 

Model 2 

ParameWr ParameterParameter 
Estimato probabillX'i Estimate probabiHty 

81,23 0.00 12,62 0,09 

·20.64 0.00 ·1.42 0.24 

1.30 000 -0.07 0,30 

12,15 0.00 20,30 0.00 

0.48 0.00 2.18 0.05 

1418 190 

SC:UfCtl: NKSDA 1991 

L. 

The table shows two regressions. Mudd I WaS estimated for the 1418 respondertls who reported 
use of marijuana ill the 1991 NHSDA sur.'cy. Mode! 2 was estimated for the 190 respondenls whose use 
of marijuana was imputed by SAMHSA. We estimated two separate models because spec:ificatron testing 
showed that estimates based on the 1,418 cases did nOI work well for the 190 cases and vice versa. 

The regressions overpredict slightly. Based on the 1,418 cases, the regressions predict 23,4 joints 
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 85 joints. l3ecause 
these predlctions were only used when responses were missing for the variable JOINTS, we considered 
them to be close enough for our purposes. 
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