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Executive Summary

Since 1991, the Office of National Drug Control Policy has published a biennial report on expenditures by

Americans on illegal drugs and on legal drugs used illegally.  This version of that biennial report provides estimates

of cocaine, heroin and marijuana consumption from 1988 through 1998 and projects estimates for 1999 through

2000.  For the first time, it provides comparable estimates for methamphetamine.  This version improves and

updates estimates of the supply of cocaine to the United States, and for the first time, provides estimates of the

supply of heroin to American consumers.  Finally, this version reports improved and updated estimates of trends

in the domestic price of cocaine, heroin, methamphetamine and marijuana.

Using a consumption-based approach, we investigated the dollar expenditures by Americans on illicit drugs.  We

estimated that:

$ In 1998, Americans spent $66 billion on these drugs (Table 1):1 

$ $39 billion on cocaine
$ $12 billion on heroin
$ $2.2 billion on methamphetamine
$ $11 billion on marijuana
$ $2.3 billion on other illegal drugs

$ Between 1988 and 1998, expenditures on cocaine appear to have fallen.  This trend results partly
from a decrease in the number of users, but mostly from a decrease in cocaine=s street price.

$ Heroin expenditures fell from 1988 to the middle of the 1990s.  Heroin expenditures appear to
have increased since then.

$ Trends in methamphetamine purchases are imprecise because of significant measurement
problems.  While expenditures may have fallen due to changes in the consumer price index,
consumption levels have remained about the same over the last decade.

$ Between 1989 and 1998, expenditure on marijuana increased slightly (as marijuana prices
increased) then decreased slightly (as marijuana prices fell).

$ Between 1989 and 1998, expenditures on other illicit drugs, and on legal drugs used illicitly,
remained fairly constant.

Figures developed in estimating the retail sales value of illicit drugs consumed in the United States were compared

to estimates of the amounts supplied to the domestic market.  To investigate the reasonableness of our

approximations of cocaine consumption in the U.S., we compared our consumption estimates with two estimates

of cocaine supplied to the domestic market.  The first comparison was an extrapolation of coca cultivation
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estimates (calculated by the Sequential Transition and Reduction (STAR) Model).  The second comparison was

an extrapolation of cocaine departing South America developed by the U.S. intelligence community, based on

quantifying the density and loading of cocaine traffickers departing South America. See Table 4 for the results.

$ The cultivation-based consumption estimates are high relative to our consumption estimates.
 Also, they decrease from 411-559 metric tons (1996) to 176-324 metric tons (1999), and that
trend is not reflected in other measures of cocaine use.

$ After 1996, the event-based consumption estimates are smaller than the Abt consumption
estimates:  154 metric tons in 1997, 212 in 1998, and 191 metric tons in 1999.  Moreover, their
variability is not reflected in other data about cocaine use. 

$ Roughly 12 to 13 metric tons of pure heroin entered the United States between 1995 and 1998.
 Because heroin is roughly 80 percent pure when imported into the U.S., the 12 to 13 pure tons
represents 15 to 16 bulk tons.

$ It was not practical to develop supply-based estimates for methamphetamine and marijuana.

Consumption-based and supply-based estimates do not always agree about the amount of cocaine shipped into

the United States.  According to consumption-based estimates, Americans used 291 metric tons in 1998;

according to the cultivation-based estimates, 204-352 metric tons could have entered the States in 1998. 

Cultivation-based estimates should be higher than consumption estimates because the former do not fully account

for consumption outside the U.S., for quantities seized by State and local authorities, and for amounts otherwise

lost in South America.  Therefore the cultivation-based estimates should exceed the consumption-based estimates,

but that is not always the case.

In contrast, after 1996, the event-based consumption estimates are lower than our consumption estimates.  This

relationship was expected, because the events understate the flow of cocaine into the United States.  Thus, the

event-based consumption estimates should provide a lower limit on U.S. consumption.

Consumption-based estimates do not fully agree with supply-based estimates for heroin, but the differences are

not great.  Colombia seems to produce somewhat less heroin, and Mexico seems to produce somewhat more

heroin, than can be accounted for by the consumption-based estimates.  This difference might be explained by

incorrect information about processing efficiencies in Colombia and Mexico, because estimates of processing

efficiencies are based on Southwest and Southeast Asia studies.

Although these estimates are imprecise, they are sufficiently reliable to conclude that the trade in illicit substances

was somewhat less than $70 billion per year during the latter part of the 1990s, according to consumption-based
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estimates (Table 1).2  The costs to society from drug consumption, however, exceed the amounts spent on drug

abuse.  Drug use fosters crime; facilitates the spread of catastrophic health problems, such as hepatitis,

endocarditis, and AIDS; and disrupts personal, familial, and legitimate economic relationships.  The public bears

much of the burden of these indirect costs because it finances the criminal justice response to drug-related crime,

a public drug-treatment system, and anti-drug prevention programs.

Table 1 - Total U.S. Expenditures on Illicit Drugs, 1988-2000 ($ in billions, 1998 dollar
equivalents)

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Cocaine $76.9 $70.8 $61.3 $55.0 $49.4 $45.9 $42.2 $43.0 $41.3 $41.8 $39.0 $37.1 $36.1

Heroin $21.8 $20.9 $17.6 $13.8 $10.9 $10.2 $10.5 $11.2 $11.7 $12.2 $11.6 $12.0 $11.9

Methamp $3.2 $3.2 $2.6 $2.2 $2.3 $2.7 $3.3 $2.8 $2.4 $2.0 $2.2 $2.2 $2.2

Marijuana
$11.3 $11.1 $13.5 $12.8 $12.5 $11.2 $11.4 $9.3 $9.0 $10.1 $10.7 $10.2 $10.4

Other Drugs $3.3 $2.8 $2.2 $2.3 $1.5 $1.5 $2.6 $2.7 $2.7 $2.5 $2.3 $2.3 $2.3

Total $116.5 $108.8 $97.3 $86.1 $76.5 $71.5 $70.0 $68.9 $67.2 $68.6 $65.8 $63.7 $62.9

…………….Columns may not add due to rounding.  Estimates for 1999 and 2000 are projections.

                    Sources:  See Tables 3 through 10.                                                                                                           

Table 2 - Supply-Based Estimates of Cocaine and Heroin Available for
Consumption in the U.S.  (pure metric tons)

Cocaine Consumption Estimates 1996 1997 1998 1999

Abt calculation 288 312 291 276

Event-based 307 154 212 191

Cultivation-based 411-559 309-457 204-352 176-324

Heroin 12.4 13.1 12.5 12.9

Source:   Table 16
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What America’s Users Spend on Illegal Drugs

In 1997, the Office of National Drug Control Policy (ONDCP), working with Abt Associates Inc., reported that

Americans spent an estimated $57 billion to $91 billion per year between 1988 and 1995 for illicit drugs and for

licit drugs used illegally.  New data and a revised methodology have enabled us to improve those estimates, extend

them through 1998, and project them into the year 2000.

To estimate the retail sales value of illicit 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 the amount of drugs they consume.  The supply approach estimates the volume

of drugs available for consumption.  To determine the amount of drugs available in this country and the retail

value of these drugs, we estimated the amount of base crop raised in producer countries, and reduced it by the

amounts lost, seized, or consumed in other countries and by the amount seized in the United States.  We then

multiplied the result by retail prices.

For a number of reasons, neither of these approaches yields precise estimates of the yearly retail value of the

illegal drug trade.  First, the secretive nature of drug crop production and manufacturing prevents accurate

assessments of drug production.  Second, with some exceptions, drug dealers and their customers transact

business away from public view.  Finally, drug users often misrepresent their drug use when interviewed.  For

these reasons, estimates of retail expenditures are based on the best available data, although those data are seldom

as complete or accurate as we desire.  Also, the data lack a probability-sampling basis, so we cannot provide

probabilistic confidence intervals.

Because of these complexities in drug use monitoring, we encourage an evaluation of our findings in three ways.

 First, the reader can compare our estimates with those reported elsewhere.  Second, the reader should consider

whether or not the two independent approaches used in this report (supply-based and consumption-based) reach

similar conclusions about the amount American drug users spend on drugs.  Finally, our calculations can be

replicated using alternative assumptions the reader finds more plausible than the ones we used.  The report is

divided into two sections.  Section I reports estimates derived using the consumption approach.  Section II

reports estimates for cocaine and heroin derived from the supply approach, and it reconciles the differences

between the two approaches.  Technical material appears in appendices.
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1 Consumption-based Estimate of Retail Expenditures
Cocaine and Heroin

Between 1989 and 1998, American users spent $39 billion to $77 billion yearly on cocaine and $10 billion to $22

billion yearly on heroin.  To arrive at these estimates, we multiplied the number of users by their typical

expenditures, and then converted the resulting estimates to 1998-dollar equivalents.  Most of the downward trend

results from changes in the consumer price index.

The Number of Cocaine and Heroin Users

The National Household Survey on Drug Abuse (NHSDA), the Nation=s most comprehensive survey of drug use,

measures drug use among the American household population age 12 and older, as well as among people living

in group quarters and the homeless.3  The NHSDA misses a part of the population that may be a key to

determining the extent of drug use:  those hardcore drug users who, although not homeless, are too unstable to

be considered as part of a household, or who, if part of the household, are unlikely to answer surveys.4

This less-stable population of hardcore drug users is, however, well-represented in data collected by the Drug

Use Forecasting (DUF) program, which questions a sample of arrestees in 24 central city jails and lockups about

their drug use.5  DUF also asks arrestees to voluntarily produce specimens for urinalysis.  This helps to confirm

whether the interviewees have used any of 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.

The hardcore user is identified in the NHSDA as one who used cocaine at least one or two days a week every

week during the year before the survey, or one who used heroin on more than 10 days during the month before

the survey.  In this analysis, hardcore users in the DUF data are defined as those who admitted using cocaine or

heroin on more than 10 days during the month before being arrested.6  Occasional users are identified in the

NHSDA as those whose drug use was less frequent than the hardcore drug use criteria described above. 

Occasional use cannot be estimated from DUF.7
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Appendix A explains how we used data from the NHSDA and DUF, as well as other sources, to estimate the

number of drug users in the United States.  The rest of this section provides an overview and reports findings.

According to one estimate, hardcore drug users seem to account for about three-quarters8 of all cocaine used in

the United States, so understanding hardcore consumption patterns is crucial to estimating expenditures on

cocaine.  The concentration of heroin consumption is probably similar.  Thus, estimating hardcore drug use is

especially important.  The calculations start by estimating the number of hardcore users who are arrested during

the year.  This number is then divided by the average number of arrests that hardcore users generate during the

year.  For example, if hardcore users account for 2 million arrests per year, and if hardcore users are arrested

an average of 0.5 times per year, then there must be 2 million divided by 0.5, or 4 million, hardcore users in the

nation.  We then subtract estimates of hardcore users in jails and prisons, because they are unlikely to use heroin

or cocaine heavily while incarcerated.  The trick, of course, is to obtain reasonable estimates of both the number

of hardcore users who are arrested during each year and the average number of arrests that they generate during

the year (see Appendix A).

Once estimates of the number of hardcore users are available, the next step is to estimate how much they spend

on cocaine and heroin.  The best way to learn this information is to ask the users, and studies sponsored by

ONDCP, the National Institute on Drug Abuse, and the National Institute of Justice provide data (see Appendix

B).  An estimate of the retail sales value of illicit drugs consumed by heavy users follows from multiplying

estimates of typical expenditures by estimates of the number of hardcore users.

Estimates of expenditures by hardcore users are then converted to units measured in kilograms of heroin and

cocaine, so that amount consumed can be compared with the amount of drugs trafficked into the country.  This

requires an estimate of the prevailing retail prices for illicit substances.  Here,  too, ONDCP and other agencies

have sponsored research leading to estimates of what substance abusers pay for drugs on the streets (see

Appendix C).  Dividing the estimate of retail sales value by the prevailing price paid by users gives an estimate of

the total amount of drugs purchased, and this amount can be converted readily into metric ton units.9

This explains the derivation of estimates of drugs used by hardcore users, but while hardcore users probably

account for at least three-quarters of the cocaine and heroin used in this country, they do not account for all illicit

drug consumption.  One view is that the National Household Survey on Drug Abuse understates the number of

hardcore drug users and the amount that they spend, but that the NHSDA provides a reasonably accurate estimate

of the amount of more casual drug use.  Thus, this report complements expenditures by hardcore users on
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cocaine and heroin based on DUF data with expenditures on these substances by more casual users based on the

NHSDA.

This report provides preliminary estimates of methamphetamine use, based mostly on DUF data, and using

estimation procedures similar to those used to estimate cocaine and heroin use.  Finally, estimates for marijuana

use and for other illicit drugs (excluding cocaine, heroin, marijuana, and methamphetamine) come from the

NHSDA, with some adjustments for under reporting.

Table 3 provides estimates of the number of hardcore and occasional cocaine and heroin users derived from the

NHSDA and the DUF data.  (Users of other drugs will be discussed later.)  Because the NHSDA was not

administered in 1989, the 1989 NHSDA estimates used in this report are the average of 1988 and 1990 data; also,

SAMHSA changed the survey in 1994, and statistics from earlier years were adjusted by SAMHSA to take these

changes into account.  Estimates for 1998 through 2000 are projections based on trends observed in earlier

years.10

Excluding persons in custody, between 1988 and 1998, about 3.2 million to 3.9 million Americans were hardcore

users of cocaine and approximately 2.9 million to 6.0 million were occasional users.  Another 630,000 to 980,000

Americans were hardcore users of heroin, and 140,000 to 600,000 were occasional users. Considering the overlap

between hardcore cocaine users and hardcore heroin users, the estimates suggest that there were about 3.3 million

hardcore users of heroin or cocaine in 1998.11  Although imprecise, these estimates are consistent with reported

estimates derived by others using different methodologies and data.

For example, Rhodes, Langenbahn, Kling and Scheiman12 provided one national estimate of 508,000 hardcore

heroin users, and a second national estimate of 582,000 hardcore heroin users.  The authors explain why both

estimates probably understate the true number.  We are aware of only one other national estimate of heroin

addicts, by Hamill and Cooley,13 who concluded there were 640,000 to 1.1 million heroin addicts in 1987.  These

estimates are roughly consistent with our 1988 estimate of 920,000 hardcore heroin users.

Simeone, Rhodes and Hunt14 estimated that there were about 300,000 hardcore cocaine/heroin users in Cook

County in 1995.  Assuming a constant proportionality between the number of hardcore users in a population and

the number of emergency room admissions attributed to them, an extension of the Simeone, Rhodes and Hunt

estimates suggest there are about 4.0 to 4.5 million hardcore users in the nation.  Although such an assumption
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of proportionality rests on shaky grounds, it nevertheless leads to estimates of a magnitude remarkably close to

the 3.3 million estimate used in retail sales calculations.

The Substance Abuse Mental Health Services Administration estimated that about 3.6 million Americans have a

severe need for substance abuse treatment exclusive of treatment for alcohol abuse.15  SAMHSA derived this

estimate by identifying someone as needing treatment if he met one of four criteria and then inflating the estimates

to account for undercounting in the NHSDA. 16  Because the inflation factor is only 20 to 30 percent, it seems

likely that SAMHSA=s estimates of the number of cocaine and heroin users who need treatment would be smaller

than the estimates given here for weekly heroin and cocaine users.  SAMHSA does not report the need for

treatment by type of drug, but we applied the SAMHSA algorithm to the NHSDA data as best we could and

inflated the resulting estimate by 25 percent.17  The result was that 920 thousand cocaine users needed treatment,

as did 130 thousand heroin users and 59 thousand people who used both heroin and cocaine.  Thus, SAMHSA

estimated that almost 1.2 million people need treatment for cocaine abuse, and almost 190,000 need treatment for

heroin addiction.

Not all weekly users of cocaine need treatment, so an estimate of 3.4 million weekly users (1996) may

conceivably be consistent with SAMHSA=s estimate of 1.2 million who need treatment.  Similarly, weekly heroin

use may not indicate a need for treatment, so an estimate of 190 thousand heroin addicts could conceivably be

consistent with our estimate of 900 thousand weekly heroin users.  Although conceivable, these differences are

so large that they tax credulity.  There are three problems.  The first is that, from the view of our calculations,

a 20 to 30 percent inflation factor is insufficient to approximate the number of hardcore users not represented

by the NHSDA.  A second problem is that the SAMHSA estimates suggest that at a maximum, about 25 percent

of all people who need treatment for substance abuse are current users of heroin or cocaine.  In fact, all 17

CEWG (Community Epidemiological Work Group) sites18 report more than 25 percent of their treatment

admissions are for cocaine or heroin, and 11 of 17 report that more than half their admissions are for cocaine or

heroin.  Although not all people who need treatment actually receive treatment, we would expect a closer

correspondence between those who need treatment for cocaine and heroin, and those who receive treatment for

those substances.  Third, according to the Treatment Episode Data Sets (TEDS), roughly 200,000 heroin users

and another 250,000 cocaine users received treatment per year between 1993 and 1997.19  SAMHSA=s estimates

are inconsistent with TEDS.  Thus, even after attempts to inflate estimates based on the NHSDA, the estimates

seem to understate the number of hardcore heroin and cocaine users, and consequently, the SAMHSA estimates

cannot be reconciled with our estimates.
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Trends in Drug Use

If the prevalence estimates have some justification, what can be said about trends?  Because the estimates

presented in Table 3 are based on a consistent methodology from 1988 through 1997, they can be compared

meaningfully from year to year.  We do not know the standard errors for these estimates, however, so we lack

a probability basis for judging whether or not changes are statistically significant.  Our estimates seem to show

a decrease in the number of hardcore cocaine users from 1988 to 1991.  Thereafter, the estimated number of

hardcore cocaine users fluctuates from year to year but follows no strong trend.  Estimates of occasional use

Table 3 - Estimated Number of Hardcore and Occasional Users of Cocaine and Heroin (Thousands), 1988-
2000

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

NHSDA ¹ 

Cocaine Hardcore 1,100 980 850 806 829 615 734 582 608 682 595 490 445

Cocaine Occasional 6,000 5,300 4,600 4,478 3,503 3,332 2,930 3,082 3,425 3,487 3,216 2,411 2,155

Heroin Occasional 170 150 140 359 304 230 281 428 455 597 253 484 514

DUF ²

Cocaine Hardcore 3,323 3,025 2,761 2,767 2,844 3,042 3,000 3,264 3,106 3,162 3,045 3,103 3,103

Heroin Hardcore 923 886 797 681 630 694 795 855 917 935 980 977 977

Composite

Cocaine Occasional 6,000 5,300 4,600 4,478 3,503 3,332 2,930 3,082 3,425 3,487 3,216 2,411 2,155

Heroin Occasional 170 150 140 395 304 230 281 428 455 597 253 484 514

Cocaine Hardcore ² 3,873 3,515 3,186 3,170 3,259 3,350 3,367 3,555 3,410 3,503 3,343 3,348 3,325

Heroin Hardcore 923 886 797 681 630 694 795 855 917 935 980 977 977

________________________________________________________________________________________________
Columns may not add due to rounding
Sources:     NHSDA 1988, 1990 through 1998; DUF 1988 through 1998; Uniform Crime Reports (UCR)
1988 through 1997.

¹ The NHSDA was not administered in 1989.  Estimates are the averages for 1988 and 1990.
² Due to sample overlap, the estimated number of composite hardcore cocaine users is derived from the sum of

DUF hardcore cocaine users and one half of NHSDA hardcore cocaine users.
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from the NHSDA show a consistent downward trend.  Table 3 shows a decrease and then an increase in hardcore

heroin use.  This recent increase in hardcore heroin use has a counterpart in the NHSDA, which also reports a

recent increase in heroin use among household members.

Because trends in drug use are often disputed, it may be helpful to discuss whether or not other evidence is

consistent with our findings.  Hardcore drug users are frequently in trouble with the law, so a temporal change

in incarceration practices will necessarily have a large effect on them.  Based on estimates explained in Appendix

A, the increase in prison populations between 1988 and 1998 would have incapacitated an additional 200,000

hardcore cocaine users and an additional 72,000 hardcore heroin users.  These are sizable yet conservative

numbers, because they do not take into account inmates and detainees under the supervision of local correctional

authorities.

The AIDS epidemic provides another reason for expecting a decrease in heavy drug use, especially by heroin

users, but also for others who inject drugs.  According to the Centers for Disease Control20  217,000 injection

drug users had been diagnosed with AIDS as of 1998, and 87,000 had died of the disease.  Having AIDS does

not preclude substance abuse, of course, but advanced AIDS must make it all but impossible to support heavy

use of heroin.  Adding together hardcore heroin users who are incarcerated and hardcore heroin users who have

died implies about 150,000 fewer hardcore heroin users at the end of the decade than at the beginning of the

decade.  The figure may be closer to 200,000 when we consider heroin users with advanced AIDS.

If no other factors affected hardcore drug use, we would expect a decline in hardcore cocaine users and,

especially, hardcore heroin users, from 1988 to 1998.  Offsetting these trends toward less use, however, is an

apparent recent increase in heroin use by people who do not inject.  This might result from the increased

availability of higher purity heroin.  Trends reported by SAMHSA in the 1998 Treatment Episode Data Set (Table

5.3) are consistent.  Between 1993 and 1998, the proportion of admissions for heroin inhalation increased from

23 percent to 28 percent.  Moreover, those admitted for heroin inhalation tend to be younger than those admitted

for heroin injection; they are more likely to be experiencing a first treatment episode; and among heroin abusers

experiencing a first treatment episode, those who inhale have typically used for a shorter time.  Recent tabulations

based on the National Household Survey on Drug Abuse and the Monitoring the Future Survey have suggested

renewed drug use by youths.21  Nevertheless, this increase is a relatively recent phenomenon, and it followed a

decrease in earlier years.  It is difficult to believe that these youth could have progressed to heavy use as of 1998,

and certainly they could not account for much of the increase in treatment episodes for heroin B where fewer than

5 percent of patients are under twenty years old.22
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Finally, according to the Substance Abuse and Mental Health Services Administration, emergency room mentions

for cocaine use have increased from about 80,000 in 1990 to about 161,000 in 1997.  Emergency room mentions

for heroin grew from about 34,000 in 1990 to 72,000 in 1997.  A naïve observer might infer that cocaine and

heroin use doubled between 1990 and 1997, but this is almost certainly wrong.

Little is known about the dynamics of emergency room use by hardcore cocaine and heroin users, but some

speculation might be helpful. According to the 1997 DAWN (Drug Awareness Warning Network) report,

dependence is the dominant drug use motive for heroin and cocaine users seeking emergency room assistance

B 86 percent for heroin mentions and 68 percent for cocaine mentions.  Either chronic effects, withdrawal or

seeking detoxification are the typical reasons for going to the emergency room B 62 percent for heroin mentions

and 50 percent for cocaine mentions.23  Addicts are more likely to seek treatment as they age, and treatment

episodes seem to become more frequent over time.24  For this reason alone, we would expect to see emergency

room mentions increase even if the number of hardcore heroin and cocaine users did not change.  Furthermore,

we suspect that hardcore heroin and cocaine users will develop an increasing number of chronic health conditions

as their addictions advance and as they age.  This, too, can account for an increase in emergency room mentions.

 While DAWN can be very valuable for detecting short-term changes in specific jurisdictions B such as a spike

in overdose deaths B it would seem to have little or no value as a tool for monitoring long-term trends in the

prevalence of substance abuse.

Average Amount Spent on Cocaine and Heroin

DUF interviews from 1989 and later asked respondents how much they spent on drugs during a week.  The

question did not separate cocaine from heroin spending or exclude other drugs, so we must infer how much was

spent on cocaine and how much was spent on heroin.  Also, some respondents gave answers that were

implausibly large, so based on the methodology explained in Appendix B, we adjusted estimates to moderate the

effect of extreme values.  Because of a change in questionnaire design, DUF does not provide comparable

estimates after 1995.  Estimates for 1996-2000 are just the 1995 estimates adjusted for inflation.

Table 4 provides estimates of the median expenditure on cocaine and heroin.  Based on evidence presented in

Appendix B, using the median expenditure in retail sales calculations has a greater justification than using a mean

expenditure.  All estimates were converted to 1998 dollar equivalents based on the consumer price index.25

In 1998, hardcore cocaine users spent $191 a week on cocaine, and hardcore heroin users spent $214 a week

on heroin (Table 4).  These DUF estimates lack precision, but they are reasonable considering other data about
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expenditures on illicit drugs.  For example, an analysis of data from a special addendum26  to the 1998 DUF

instrument in 1995 gives some information for the heroin numbers.27  Based on the median, hardcore heroin users

spent $140 per week; based on the mean, they spent $330 per week.  The mean is probably too high, because

it likely includes purchases by some users who intend to resell part of the lot.28  Appendix B provides a review

of expenditure patterns reported by other researchers.

Of course, occasional users spend less per week than do hardcore users.  Based on NHSDA data, occasional

cocaine users spent $19 per week in 1988, $23 in 1989, $27 in 1990, $30 in 1991, $34 in 1992, and $35 in 1993.

 More recent estimates are unavailable.  No such estimates are available from the NHSDA for occasional heroin

users.  For them, we assumed a weekly expenditure of $50 per week.

Total Expenditures on Cocaine and Heroin

Between 1988 and 1998 American users spent $39 billion to $77 billion yearly on cocaine and $10 billion to $22

billion yearly on heroin (Table 5).  We derived these estimates by multiplying the number of hardcore and

occasional users in Table 3 by the median expenditures in Table 4 (and the figures cited earlier for occasional

users) and adding the results.

______________________________________________________________________________________________

Table 4 - Weekly Median Cocaine and Heroin Expenditures Reported by Arrestee Hardcore                                                 
Users, 1989-2000

_______________________________________________________________________________________________

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Cocaine

Median $352 $331 $292 $255 $229 $210 $202 $198 $195 $191 $188 $186

Heroin

Median $446 $417 $364 $308 $266 $236 $226 $221 $219 $214 $211 $209

________________________________________________________________________________________________
Sources: DUF 1989 through 1994
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How the Estimates are Affected by Varying the Assumptions

The estimates of expenditures may vary due to assumptions made about the number of hardcore and occasional

users and about their average expenditures.  Because hardcore users account for the bulk of drug spending,

estimates of total expenditures are especially sensitive to the accuracy of estimates of expenditures by hardcore

users.  Consequently, we tested how sensitive our expenditure estimates are to assumptions made about the

number of hardcore users and their typical expenditures.  Because the factors that entered the calculations were

not derived from probability samples, it is impractical to develop a statistically based margin of error.

First, we determined how the expenditure estimates would be affected if we used lower or higher estimates of

the number of users than were reported in Table 3.  Because the retail sales estimates are roughly proportional

to the number of hardcore users, if the estimate of hardcore users is off by plus or minus 25 percent, then the

retail sales estimates would be off by the same proportion.

Second, we determined how the expenditure estimates would be affected if we varied our assumption about

typical drug expenditures.  Some studies reported in Appendix B are based on reported expenditures by cocaine

users entering treatment, and those users have much higher expenditure patterns than are assumed in the retail

sales calculations. If these expenditures were considered typical, the retail sales value of cocaine would be two

to four times the amount reported here.  This seems an implausibly large expenditure that would exceed not only

available income for most users,29 but the value of the supply of the drugs as well. (For a further discussion of

this topic, see Appendix B.)

Although an average expenditure figure based on a treatment population is certainly too high, it might be realistic

to adopt the average (rather than the median) drug spending numbers reported by DUF as a high estimate.  Then,

the composite totals on both cocaine and heroin use would be 60 to 80 percent greater than estimates based on

the median expenditure patterns.  For the reasons we cited above, it is doubtful that expenditures in the United

States approach this high estimate.

At the opposite extreme, hardcore users who report their use in the NHSDA appear to consume less than half as

much cocaine as hardcore users represented in the DUF data.  Their expenditures might be considered a low

estimate of typical cocaine spending by hardcore users.  Giving more weight to the NHSDA expenditure figures

would reduce the amount reported in Table 5 by half.  However, it is difficult to reconcile estimates that are half

as large with the amount of heroin and cocaine that enters the country.
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Other analysts have made clever use of available data to derive their own estimates of retail expenditures on

cocaine and heroin.  Even after adjusting for the limitations of these other studies, our estimates are higher than

theirs, perhaps suggesting that B if anything B we might adjust our estimates downward.30  But, for reasons noted

above, a large downward adjustment seems unwarranted.

Table 5 - Total Expenditures on Cocaine and Heroin, 1988-2000  ($ in billions, 1998 dollar
equivalents)

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Cocaine

heavy use $71.0 $64.4 $54.8 $48.1 $43.2 $39.8 $36.8 $37.4 $35.1 $35.5 $33.1 $32.7 $32.1

occasional $5.9 $6.3 $6.5 $7.0 $6.2 $6.1 $5.3 $5.6 $6.2 $6.3 $5.9 $4.4 $3.9

total $76.9 $70.8 $61.3 $55.0 $49.4 $45.9 $42.2 $43.0 $41.3 $41.8 $39.0 $37.1 $36.1

Heroin

heavy use $21.4 $20.5 $17.3 $12.9 $10.1 $9.6 $9.8 $10.0 $10.6 $10.6 $10.9 $10.7 $10.6

occasional $0.4 $0.4 $0.4 $0.9 $0.8 $0.6 $0.7 $1.1 $1.2 $1.6 $0.7 $1.3 $1.3

total $21.8 $20.9 $17.6 $13.8 $10.9 $10.2 $10.5 $11.2 $11.7 $12.2 $11.6 $12.0 $11.9

Since weekly expenditures from DUF data were not available for 1988, we used the 1989 amounts as proxies for 1988
in calculating total expenditures .

Sources: See Tables 3 and 4.

________________________________________________________________________________________
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Accounting for Income in Kind

Our expenditure estimates reflect money that actually changed hands at the retail level.  But drugs are often

obtained as Aincome in kind,@ sometimes as payment for serving a role in the distribution chain and sometimes

as payment for sex.  For reasons explained in Appendix B, we assume that hardcore users of heroin received 22

percent of their drugs as in-kind payment in 1988, but that this percentage fell linearly to 11 percent as of 1995

because of changes in the way that heroin was distributed.31  We assumed that users of cocaine received 11

percent of their cocaine as income in kind throughout the period.

If we monetize in-kind payments at street prices, then the 1998 dollar expenditure on cocaine would increase by

about $4 billion, and the 1998 dollar expenditure on heroin would increase by about $1.5 billion.  These totals are

not reflected in Table 5, but we do take them into account later when we estimate the bulk amounts of cocaine

and heroin used in America.

How Much Cocaine and Heroin is Consumed?

To estimate how much cocaine and heroin Americans consume, we used data from the System to Retrieve Drug

Evidence (STRIDE) to estimate the street prices paid for cocaine and heroin.  These data come from laboratory

analyses of purchases by Drug Enforcement Administration agents, other Federal agents, and some State and local

agents.  The price varies with the size of the purchase lot.  Cocaine is much less expensive when bought as a

large lot than when purchased as a smaller lot.  This is also true of heroin.  Therefore, to estimate the average

street price of illicit drugs, it is necessary to know how much a typical buyer purchases each time he makes a

purchase.  The larger the quantity of drugs purchased, the lower the per unit price.  There is scant evidence on

this topic.  Appendix C details our assumptions.

The price of cocaine fell sharply throughout the early 1980s (not reflected in the table), increased during 1990,

and then declined again into 1998 (Table 6).  Most of the decline after 1990 is caused by an increase in the

consumer price index.  The price of heroin also fell throughout most of the 1980s and the mid 1990s.  It has

remained relatively constant as of 1995.

Table 7 shows estimates of the amount of cocaine and heroin that was consumed based on the expenditures

reported in Table 7 (adjusted to account for drugs earned as income in kind) and the retail prices reported in Table

6.  According to the data for the 1988 to 1998 period, cocaine users consumed somewhere between 270 and 400
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metric tons of pure cocaine each year.  The level of consumption has stayed close to 300 metric tons throughout

the 1990s.  Heroin users consumed between 7 and 13 metric tons of pure heroin each year during the same

period.  Consumption has been close to 13 metric tons during the latter part of the decade.

Because estimates are not totally accurate, trends are uncertain.  However, it appears that the amount of cocaine

consumed in the United States has changed very little over the last eight years.  The estimates are somewhat

higher in 1988 and 1989 than in later years, but given the margin of error in these estimates, no strong trend is

apparent.  Total expenditure on cocaine has fallen over time, but this is attributable almost exclusively to using

the consumer price index to inflate past expenditures.32

Trends in heroin use may be different.  The amount of heroin used seems to have decreased from 1988 and 1989

into the early 1990s.  Thereafter, heroin consumption may have increased.  As already noted, there seem to be

fewer heroin addicts in the middle 1990s than there were at the end of the 1980s.  The HIV virus and AIDS have

taken a toll, and many users have been incarcerated.  Yet, prices have fallen so much that remaining users have

been able to purchase much more than they did in the past, and these lower prices may have attracted new users

into the market.33

Other studies provide comparable estimates.  Using a much different estimation methodology, Rand researchers

estimated that about 451 metric tons of cocaine entered the United States in 1989.34  This compares with our

estimates of 394 metric tons.  The Rand researchers estimate that 7.8 metric tons of heroin entered the States

in 1991.35  Our estimate is 6.8 metric tons.

Table 6 - Retail Prices Per Pure Gram for Cocaine and Heroin, 1988-2000  (dollars, 1998
dollar equivalents)

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Cocaine $213 $199 $251 $204 $201 $172 $153 $157 $159 $149 $149 $149 $149

Heroin $3,153 $2,407 $2,378 $2,377 $1,925 $1,468 $1,131 $1,089 $1,048 $1,029 $1,029 $1,029 $1,029

Source: STRIDE 1981 through 1998
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Table 7 - Total Amount of Cocaine and Heroin Used, 1988-2000  (in metric tons)

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Cocaine 401 394 271 299 273 296 305 304 288 312 291 276 269

Heroin 8.5 10.5 8.8 6.8 6.5 7.9 10.5 11.4 12.4 13.1 12.5 12.9 12.9

Sources: See Tables 3 through 6.

Methamphetamines

We applied the computing algorithms used to derive estimate for cocaine and heroin to the problem of getting

estimates for methamphetamines.  When applied to methamphetamines, the approach does not work as well, for

reasons that are discussed in this section.  Nevertheless, the calculations are sufficiently accurate to provide rough

measures of the number of heavy users as well as of the scale of expenditures and amount used.  Calculations

are summarized in Table 8.

According to our calculations, there are probably between 300,000 and 400,000 hardcore users of amphetamines.

 As before, a hardcore user is someone who uses a drug on more than ten days per month. The estimate is

technically about amphetamines, because that is the question posed in the DUF interview. Hereafter, however,

amphetamine users are assumed to be methamphetamine users.  This assumption is justified by the observation

that in 1997, more than 96 percent of those who tested positive for amphetamines were confirmed by a second

test to be positive for methamphetamine.

This estimate is tentative for two reasons.  The first is that methamphetamine use is rare among arrestees in many

cities, so the estimates are really based on the experiences of a few cities, and those experiences are then prorated

across the nation.  The fact that so few cities account for the estimates may impart additional uncertainty to the

calculation.  The second reason for skepticism is that the estimates vary markedly from year to year.  Most of

that year to year variation is hidden in Table 8 because a three-year moving average was applied to smooth the

data.
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Combining the DUF data from all years, hardcore amphetamine users spend about $90 per week on their use of

methamphetamines.  The table shows the $90 after adjustment by the consumer price index from 1989 to 2000.

 Because the sample size is relatively small, we did not attempt to determine a trend in expenditures, but rather,

we assumed the $90 estimate applied to all years.

The estimate of total revenue comes from multiplying the number of hardcore users by their weekly expenditure,

and then multiplying by 52 to determine a yearly expenditure.  The result was multiplied by 4/3 (the reciprocal

of 0.75) to account for occasional users.  Methamphetamine users currently spend somewhat more than $2 billion

per year on methamphetamine use.  The next step was to estimate the price of methamphetamine.  Appendix C

explains the price derivation, and that the price estimate is probably too high or too low over the entire reporting

period.  It is difficult to know which.  The final step is to divide total revenue by the price per pure gram.  If

casual users account for roughly 25 percent of consumption, the estimate is 9 to 16 metric tons.  As noted,

seeking precision would be quixotic; these estimates are best treated as matters of scale with a wide (but

unknowable) confidence interval.

There is scant evidence to support any secondary check on these calculations.  According to the TEDS data, 15

to 18 percent of treatment admissions between 1992 and 1997 identified cocaine as the primary drug of abuse.

 Methamphetamine was the primary drug for between 1.0 percent (1992) and 3.6 percent (1997) of admissions.

 If we take the 1997 numbers to imply that there were 5 hardcore cocaine users for every 1 hardcore

methamphetamine user, and if we accept the estimates of the number of hardcore cocaine users from earlier, then

there would be about 700,000 hardcore methamphetamine users.  That is about double the estimate reported in

Table 8.  If we take the 1992 numbers to imply that there were roughly 15 hardcore cocaine users for every

hardcore methamphetamine user, and if we again use the earlier estimates of hardcore cocaine users, we would

say there are about 230,000 hardcore methamphetamine users, somewhat more than half of the number that we

actually estimate.  Perhaps there is some comfort here that the scale is about right, but precision is elusive.

Assuming the scale is about right, what can be said about the trend?  The TEDS data show an increase in

admissions with methamphetamine named as the primary drug of abuse.  Just 1.0 percent of admissions in 1992

and 1.3 percent of admissions in 1993 were for methamphetamines.  This compares with 2.6 percent in 1996 and

3.6 percent in 1997.  We do not see those trends reflected in Table 8.  This may be because hardcore users can

take years to enter treatment for the first time, but after their first admission, subsequent admissions happen more

frequently.  Thus, a relatively constant number of hardcore methamphetamine users between 1989 and 1999

could be consistent with an increase in treatment admissions.
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Drug prices might be considered a barometer of the availability of an illicit substance, which in turn partly

determines the number of hardcore users.  Rhodes, Johnson and McMullen36 report that the proportion of

hardcore methamphetamine users in five jails, which had an appreciable number of methamphetamine users,

showed cyclical behavior between 1989 and 1998.  The proportion fell through 1991, and it then increased to a

new peak in 1994.  Thereafter, the proportion decreased.  Rhodes, Johnson and McMullen show that prices

moved in the opposite direction (up when use was down, and down when use was up) throughout this period,

reinforcing the inference that prices are a barometer of methamphetamines= availability.

_______________________________________________________________________________________

Table 8 - Calculation of Total Methamphetamine Consumption, 1989-2000

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Number of Hardcore Users
(thousands)

386 339 290 314 389 479 414 376 310 356 356 356

Median weekly expenditure $118 $112 $108 $105 $102 $99 $96 $93 $91 $90 $87 $87

Price per pure gram $207 $227 $194 $229 $215 $192 $184 $171 $167 $140 $140 $140

Total expenditures
(billions)

$

3.2

$

2.6

$

2.2

$

2.3

$

2.7

$

3.3

$

2.8

$

2.4

$

2.0

$

2.2

$

2.2

$

2.2

Metric tons 15.3 11.6 11.2 9.9 12.7 17.1 15.0 14.3 11.8 15.9 15.4 15.4

_____________________________________________________________________________________________

Sources: NHSDA 1988, 1990 through 1997; STRIDE 1981 through 1998; DUF 1989-1998;
Uniform Crime Reports 1988-1997.
_____________________________________________________________________

Marijuana

In this section, we estimate the dollar value of marijuana consumption by multiplying the following factors: 

number of users in the past month, by the average number of joints used in the past month, by the average weight

per joint, by the cost per ounce.  Calculations are summarized in Table 9.



20

Number of Marijuana Users

More Americans use marijuana than either cocaine or heroin.  During 1998, for example, about 11 million

Americans used marijuana or hashish at least once in the month before the NHSDA.  This number is about the

same as it was in 1988:  11.6 million.  The trend was for decreasing use into the early 1990s and then increasing

use into the late 1990s.

Average Number of Joints Used Each Month

We calculated an individual=s total number of joints used each month by multiplying the number of days of

marijuana use in the past month by the number of joints used per occasion.  For those without valid answers for

these questions, we imputed the total monthly use (see Appendix D).  In 1995 the NHSDA stopped asking

respondents about the number of joints and amount of marijuana used in the last month.  Because marijuana users

reported using an estimated 18.7 joints per month in 1994, we assumed the same was true for years after 1994.

Average Amount of Marijuana Used

The average amount of marijuana used in the past month was calculated from several questions in the survey (see

Appendix D).  This number has changed little over time B about 0.014 ounces per joint.

However, the average number and weight of joints used by those who smoke marijuana cannot tell the entire story

about trends in marijuana use because marijuana=s THC content has changed over time.  Delta-9

tetrahydrocannabinol (THC) is marijuana=s primary psychoactive chemical.  According to a study conducted at

the University of Mississippi,37 the average THC content of sinsemilla was at a relative peak in 1990 and 1991.

 That average fell from 10.5 percent in 1991 to 8.6 percent in 1992, and to 6.0 percent in 1993.  The THC content

of commercial-grade marijuana remained fairly constant at less that 4.0 percent from 1985 to

1992, but jumped to about 5.4 percent in 1993.  According to the 1995 National Narcotics Intelligence Consumers

Committee (NNICC) report, the THC content of commercial grade marijuana averaged 3.3 percent, and the THC

content of sinsemilla averaged 6.7 percent, in 1995; according to the 1997 NNICC report, the commercial grade

content was 5.0 percent, and the sinsemilla content was 12.2 percent.  Because we do not know the mix of

sinsemilla and commercial-grade marijuana used by the typical user, we cannot know, for certain, whether users

are smoking more or less marijuana as measured by THC content.
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Price

Price is the final factor in calculating the total value of marijuana consumption (see Appendix D).  Marijuana prices

were roughly $350 per ounce in the late 1980s.  These prices are for a one-third ounce purchase, which appears

to be a typical purchase size by frequent users.  They jumped to closer to $450 per ounce during the early 1990s.

 Throughout the rest of the decade, prices were considerably lower.  The price trends appear to be roughly

consistent with trends in THC content.  That is, marijuana prices were relatively low in the late 1980s when

sinsemilla=s THC content was comparatively high.  Excluding 1990, prices were comparatively high in the early

1990s when THC content was low.  Low prices toward the end of the 1990s correspond to high THC content.

 Taken together, these two trends suggest that marijuana was more difficult to buy in the early 1990s than it was

before and than it has been since the early 1990s.
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Table 9 - Calculation of Total Marijuana Consumption, 1988-2000

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Number of Users
(millions)

11.6 10.9 10.2 10.4 9.7 9.6 10.1 9.8 10.1 11.1 11.0 11.4 11.7

Joints used per month 16.9 17.3 17.6 16.6 17.2 17.8 18.7 18.7 18.7 18.7 18.7 18.7 18.7

Weight of a joint
(ounces)

0.0134 0.0135 0.0137 0.0135 0.0134 0.0136 0.0136 0.0136 0.0136 0.0136 0.0136 0.0136 0.0136

Price per ounce, 1/3
ounce purchase $357 $364 $459 $457 $465 $403 $369 $310 $293 $297 $320 $293 $293

Total expenditure for the
year ($ in billion dollar
equivalents)

$11.3 $11.1 $13.5 $12.8 $12.5 $11.2 $11.4 $9.3 $9.0 $10.1 $10.7 $10.2 $10.4

Metric Tons 894 866 837 793 761 791 874 848 874 960 952 982 1009

Sources: NHSDA 1988, 1990 through 1998; STRIDE 1981 through 1998.
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Total Consumption Estimates

The factors required to calculate total marijuana consumption are shown in Table 9.  In 1998, we estimate that

average users consumed 18.7 joints a month.  The average amount of marijuana used per joint equaled 0.0136

ounces.38  At a retail price of $320 an ounce, these users spent an average of $81 each month ($980 a year) on

marijuana.  This number, multiplied by the 11 million monthly users, yields a consumption estimate of $11 billion

for the year.

These estimates may be low.  Users are likely to under report socially disapproved behaviors, even when those

behaviors are legal.39  They would seem to have even more incentive to under report illegal behaviors.40  Given

under reporting rates for tobacco and alcohol use, it might be reasonable to inflate  marijuana estimates by about

one-third.  On the other hand these estimates could be too high.  Joints are frequently shared, and it seems

plausible that these calculations double count some consumption.  At any rate, our estimates of total spending are

in line with estimates by others.41

Other Drugs

Most of the money spent on illicit drugs in America is spent on cocaine, heroin, marijuana, and methamphetamine.

 However, expenditures on other illicit substances (inhalants and hallucinogens) and on licit substances consumed

illegally (other stimulants, sedatives, tranquilizers, and analgesics) is not small. Much of this drug use appears to

be reported to the NHSDA. 42  We do note, however, that the NHSDA undoubtedly misses some users, and those

who are reached probably have an incentive to misrepresent their consumption. 

Table 10 shows the number of respondents who, according to the NHSDA, used these other drugs between 1988

and 1998.  To complete the table, estimates for 1999 and 2000 were set to the 1998 estimate.  Those respondents

who admitted use during the year were asked how frequently they used the drug.43  We then used these data to

compute an average number of days a year that the respondents used a drug.44  Since the survey lacks

information about the number of doses taken on days that the drug was used, we assumed that each day of use

resulted in a single dose.  This is most certainly an underestimate.

It is difficult to determine prices per dose.  Both the Drug Enforcement Administration’s (DEA) Illegal Drug

Price/Purity Report and the National Institute on Drug Abuse's Community Epidemiological Working Group
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(CEWG) provided wide ranges.45  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 $1.5

billion and $3.3 billion on other drugs during each of the last eleven years (Table 10).

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, marijuana and methamphetamines must be a relatively

small part of the total expenditure that Americans make on illicit substances and on legal substances consumed

illegally.

Conclusion about Consumption

According to the consumption-based procedure, Americans spent about $66 billion on heroin, cocaine,

methamphetamine, marijuana, and other illegal drugs in 1998:  $39 billion on cocaine, $12 billion on heroin, $11

billion on marijuana, $2.2 billion on methamphetamine, and $2.3 billion on other illegal drugs (Table 11).  Table

11 appears to show a substantial decrease in expenditures on illicit drugs between 1988 and 1998.  Most of this

change is attributable to inflation as reflected in the consumer price index.  This decrease may not be apparent

to hardcore users, because illicit drug consumption is a predominant part of their market basket (illicit drugs are

not part of the market basket used to compute the CPI), while the nominal  price of heroin and cocaine have fallen

or remained about the same since 1988, and the price of marijuana has fallen since 1992.  On the other hand,

these decreased expenditures may have very real consequences for dealers, who probably have market baskets

that are much more like that of typical American consumers.

In this section of the report we examined the use of drugs, that is, the demand for illicit drugs and for licit drugs

used illegally.  In the next section, we examine the availability of illegal drugs in the domestic market.  Comparing

the amount of drugs consumed (from this section) with the amount of drugs available for consumption (the next

section) provides additional confirmation that consumption-based estimates are credible.
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Table 10 - Other Drugs: Total Yearly Users (thousands) and Expenditures  ($ in billions, 1998 dollar equivalents), 1988-1998

Drug Used 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Number of Users

Inhalants 2,441 2,327 2,212 2,379 1,889 1,940 2,213 2,308 2,427 2,329 2,009 2,009 2,009

Hallucinogens 3,200 2,775 2,350 2,562 2,530 2,479 2,725 3,416 3,602 4,063 3,565 3,565 3,565

Stimulants 2,698 3,009 2,319 2,010 1,478 1,774 1,419 1,656 1,896 1,687 1,489 1,489 1,489

Sedatives 1,376 1,184 991 946 702 702 736 666 678 638 522 522 522

Tranquilizers 4,124 3,250 2,376 3,143 2,380 2,380 2,405 2,210 2,430 2,122 522 522 522

Analgesics 5,342 5,164 4,986 5,063 4,560 4,560 4,247 4,102 4,510 4,210 4,070 4,070 4,070

Expenditures $3.3 $2.8 $2.2 $2.3 $1.5 $1.5 $2.6 $2.7 $2.7 $2.5 $2.3 $2.3 $2.3

Source: NHSDA 1988, 1990 through 1998
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Table 11 - Total Expenditures on Illicit Drugs, 1989-2000  ($ in billions, 1998 dollar equivalents)

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Cocaine $76.9 $70.8 $61.3 $55.0 $49.4 $45.9 $42.2 $43.0 $41.3 $41.8 $39.0 $37.1 $36.1

Heroin $21.8 $20.9 $17.6 $13.8 $10.9 $10.2 $10.5 $11.2 $11.7 $12.2 $11.6 $12.0 $11.9

Methamp $3.2 $3.2 $2.6 $2.2 $2.3 $2.7 $3.3 $2.8 $2.4 $2.0 $2.2 $2.2 $2.2

Marijuana $11.3 $11.1 $13.5 $12.8 $12.5 $11.2 $11.4 $9.3 $9.0 $10.1 $10.7 $10.2 $10.4

Other Drugs $3.3 $2.8 $2.2 $2.3 $1.5 $1.5 $2.6 $2.7 $2.7 $2.5 $2.3 $2.3 $2.3

Total $116.5 $108.8 $97.3 $86.1 $76.5 $71.5 $70.0 $68.9 $67.2 $68.6 $65.6 $63.7 $62.9

Columns may not add due to rounding error.
Sources: Tables 3 through 9
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2 Drug Supply Estimates

This section discusses the information and assumptions we used to estimate the supply of cocaine and heroin to

the United States.  For reasons discussed below, it is not practical to develop estimates for marijuana,

methamphetamine, or other illegal drugs.

Cocaine

The process for estimating cocaine supply has been evolving over the past ten years. Since 1990, ONDCP has

estimated the supply of cocaine by beginning with the potential cocaine production estimate and sequentially

decreasing this amount by subtracting losses. The potential cocaine production estimate was based on imagery

of coca crop fields, whose figures were then combined with leaf yield, alkaloid content, and base processing

efficiency multipliers.  In 1996,  a U.S.-intelligence working group initiated an event-based process for estimating

the amount and routes of cocaine departing South America.  In March 2000, the Crime and Narcotic Center

integrated data on potential cocaine production estimates with Western-hemisphere consumption estimates to

calculate the amount of cocaine available for the non-U.S. markets. Our approach was to design a cocaine flow

model, which standardized the terms and measures, so various existing estimation-processes (e.g., coca

cultivation, domestic consumption estimates) could be integrated into one complete and coherent set of flow

estimates. This model attempts to triangulate a coherent estimate of cocaine availability along the entire route of

cocaine flow, and is referred to as the Sequential Transition and Reduction (STAR) model. 

The STAR model incorporates diverse estimates of the production and distribution of cocaine into one cohesive,

connected model.  The model hinges on the notion of a transition, or movement, of cocaine from one stage in

the production/distribution process to the next stage in that process.  A transition is a computational link between

stages that, after accounting for reductions (seizures, losses, etc.), converts drug (or drug precursor) at one stage

into drug at another stage.  Stages are geographic locations corresponding to established levels (e.g., political

borders, growing areas, transshipment countries) in the course of drug (or source constituent) flowing from

source to street.  Details regarding this model are available in a companion report.46  Readers should consult that

report for specifics; a summary follows.

Description of Stages

This model establishes a coherent set of stages, established on the basis of existing supply-reduction

strategies, which conform to the trafficker's patterns in cultivation, production, transshipment, and distribution.
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Mathematically, the model links supply estimates at each stage by transition matrices that account for conversions

in cocaine state, reductions such as consumption and seizures, and geographic routing of the cocaine. In this

way, the model contains a consistency between the "micro" flow within a geographic region and the "macro"

estimates of cocaine supply between stages. Figure 1 presents a geographic presentation of the nine stages of

movement describing cocaine supply.

Figure 1- Description of stages in the flow of cocaine from source to street

Each of the stages can be described as follows:
• Stage 1, Net coca cultivation for the previous year.  Expressed in hectares and is distributed among the

various coca-growing areas of the Andean Ridge.
• Stage 2, Net coca cultivation for current year.  Expressed in hectares and is calculated from taking the

previous stage and accounting for new growth and reductions from eradication and field abandonment in
the various growing areas.

• Stage 3, Net leaf tonnage. Expressed in metric tons and is determined by applying leaf-yield conversions
to the previous stage, then accounting for leaf seizure and consumption reductions.

• Stage 4, Cocaine base: is expressed in metric tons of cocaine base and is determined by applying alkaloid-
content and lab processing efficiency figures to the previous stage and accounting for cocaine-base
seizure reductions.

• Stage 5, Cocaine at HCl labs.. Expressed in metric tons of cocaine, is measured  at the HCl labs
distributed within South America, and accounts for losses of cocaine-HCl at the labs.

• Stage 6, South American departure areas. Expressed in metric tons of cocaine, is measured  at the South

Stage 9 - Domestic retail areas

Stage 8 - Domestic border areas

Stage 7 a - Non-US/Latin America markets
b - Transshipment areas

Stage 6 - South American departure areas

Stage 5 - Cocaine HCl labs

Stage 4 - Cocaine base @ growing areas

Stage 3 - Net coca leaf @ growing areas

Stage 2 - Net coca cultivation @ growing areas
(current  year)

Stage 1 - Net coca cultivation @ growing areas
(previous  year)
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American departure areas, and is reduced by South American seizure and consumption losses.
• Stages 7a and b, Transshipment area and world markets. After departure from South America, cocaine is

smuggled toward its markets in the United States, Canada, Europe, and the rest of the world. Most of the
cocaine destined for the United States is initially smuggled to transshipment locations (Stage 7a) in
Mexico, Central America, and the Caribbean islands including the Bahamas and the Antilles. Additionally,
cocaine is shipped to non-U.S./Latin American markets overseas and in Canada (Stage 7b). Cocaine
estimates at both stages 7a and 7b are reduced by en-route losses due to en-route seizures and
consumption in the transshipment countries.

• Stage 8, U.S. border.  From the transshipment areas, cocaine moves across the U.S. border, after
accounting for seizure losses at the U.S. border.

• Stage 9, U.S. retail locations. From the border, cocaine is transported to retail markets in the United
States, after accounting for domestic seizures.

Although the STAR Model theoretically provides a complete and coherent set of connected stages, input data was

not always available. Additionally, supply data has varying degrees of certainty.  As a result, the STAR Model

combines data from various sources to triangulate an estimate of cocaine availability.  One of the triangulation legs

begins with the coca cultivation estimates and works toward an annual estimate of cocaine available for export

from South America.  The second leg in the triangulation begins with the domestic consumption estimate,

described earlier in this paper, and works backward toward an independent estimate of cocaine departing South

America.  The third triangulation leg is the event-based estimate of cocaine availability developed by the

Interagency Assessment of Cocaine Movement (IACM) working group, which also estimates the amount of

cocaine annually departing South America.  Development of each of these triangulation estimates will be

described, and then compared to illustrate the coherence of the STAR Model estimates.

Cultivation-based Supply Estimates

The STAR Model starts with data on cultivation and cocaine processing.  CNC uses statistical survey methods,

similar to those employed by agricultural organizations estimating the size of licit crops, to estimate the quantity

of coca under cultivation in Colombia, Peru and Bolivia.  CNC=s survey randomly samples potential growing areas,

placing a higher sampling probability on known growing regions, and satellites and airplanes then photograph the

selected areas.  CNC analysts interpret the resulting images to develop country-wide coca crop estimates.  The

uncertainly in this approach has been estimated by CNC to be +/-10%.

Operation Breakthrough, a series of studies done by the DEA, provides data on coca crop productivity and base

processing efficiencies.  The three critical factors in calculating cocaine production from the cultivation estimates

are the leaf yields, alkaloid content of the coca leaf, and the base processing efficiency. These factors can have

significant uncertainty during transition periods, such as 1993-99, when Colombian cultivation increased

dramatically.  Figure 2 depicts the annual changes in the distribution of Andean potential production, and the effect
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of the revised estimates.

Figure 2 - Andean Potential Cocaine Production Estimates, 1990-1999 (pure metric tons)

Table 12 shows the STAR Model's estimates of cocaine and its source-constituents, from cultivation, through

production, to export from South America. The reader should be aware that these figures will be lower than the

annual potential production estimates because they account for losses such as leaf seizures and spoilage, base

seizures, and HCl seizures in South America.   The STAR Model estimates for cocaine at the various stages is

discontinuous from Stage 5 (at the HCl labs) to Stage 6 (at the South American departure areas) because that

transition requires an estimation of South American cocaine consumption, which is currently not available.  Stage

5+, shown in Table 12 below, represents the estimate of cocaine supply available for export (or consumption in

South America), once South American seizures have been subtracted from the Stage 5 estimate.
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Table 12 - Net cocaine produced for illicit markets (units as noted)

STAGE DESCRIPTION 1996 1997 1998 1999

1 Previous Net Cultivation (ha) 214,800 209,700 194,100 190,800

2 Net Cultivation (ha) 209,700 194,100 190,800 183,000

3 Dry Coca leaf (mt) 306,782 267,663 239,435 203,305

4 Cocaine base (mt) 887 803 759 687

5 Cocaine HCl at labs (mt) 841 774 702 666

5+ HCl at labs, less South American seizures  (mt) 795 715 628 613

Domestic Consumption-based Supply Estimates

Once the stages and transitions were established by the STAR Model, cocaine supply estimates could be

calculated by starting at either end: either by beginning with the coca cultivation estimates and working forward

to estimate cocaine supply available for domestic consumption, or by beginning with the domestic consumption

estimates and working backward to estimate actual cocaine production.  This section will describe the latter

approach.

An estimate of cocaine availability at departure from South America (Stage 6) was determined by the STAR

Model, based on the domestic consumption estimate, discussed earlier. The annual estimates of domestic cocaine

consumption, shown in Table 7, were input into the STAR Model for Stage 9.  From this estimate, losses such

as domestic, border and transshipment seizures were added.  Consumption estimates for non-U.S. countries were

also added to the domestic consumption figures to result in an estimate of actual cocaine production departing

South America.  Table 13 shows the stage-by-stage figures.

_______________________________________________________________________

Table 13 - Net cocaine produced for domestic retail market (metric tons)

STAGE DESCRIPTION 1996 1997 1998 1999

6 HCl at South American departure 532 596 564 574

7a Non-US/Latin America HCl consumption (-78) (-99) (-88) (-105)

7b HCl at transshipment area 382 385 375 347

8 HCl at U.S. border area 333 337 337 313

9 HCl at U.S. retail markets 288 312 291 276

Note: Non-U.S./Latin American consumption is shown as a negative loss.



33

Event-based Supply Estimates

The Interagency Assessment of Cocaine Movement (IACM) ii uses an event-based, interagency consensus

methodology to quantify intelligence reports about cocaine movement through the transit zone. Each quarter,

intelligence and operations analysts from the various interdiction agencies meet to discuss their perception of

cocaine movements departing South America.  If the information for a particular event is sufficient, the event is

included into a data base, and pertinent data on the event is recorded.  One piece of information is the load-size

of the cocaine contraband conveyed by the movement.  This load-size is based on one of three sources: 

observation (usually a seizure), confidential informants, or historical trend analysis.  Once the data base of events

is complete for the year, the sum of the load-sizes provides an estimate of cocaine departing South America.

Table 14 shows the annual estimates for cocaine flow through each transshipment corridor, assuming export

quality purity. The annual total is converted to pure metric tons by adjusting for purity, to result in an independent

estimate of cocaine departing South America.

Table 14 - Event-Based Cocaine Amounts Departing South America By Transit Corridor,
1996-1999 (bulk metric tons) iii

1996 1997 1998 1999

Caribbean 174.5 138.4 160.3 220

Mexico/Central America 341.7 250.7 318.6 277

Direct to U.S. 91.2 43.9 51.4 15

Non U.S. Destinations 42.8 62.6 64.5 75

Unknown 2.5 - 1.0 -

Total (Export Quality) 652.7 495.6 595.8 587.0

Total (Pure) 541.7 411.8 488.0 480.8

Comparison of Cocaine Supply Estimates

The three sets of figures described above all provide estimates of cocaine departing South America.  Figure 3

compares these three annual estimates of cocaine departing South America:
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1) based on the coca cultivation estimates, from the STAR Model,

2) based on the domestic consumption estimates, from the STAR Model, and

3) based on an assessment of movement events.

The domestic consumption-based and the event-based estimates correlate closely in magnitude (500-600 mt

/year), and in trend.  An uncertainty bar of -148 metric tons was attached to the cultivation-based estimate to

account for the unknown South American consumption losses.  This was the estimate of South American

consumption for 1999 developed by the Crime and Narcotics Center.  When the uncertainty-bars are

included, the cultivation based estimate encompasses the other two figures for 1998-99.  The STAR estimate

of cocaine departing South America shows a decreasing trend over the four years, which is not consistent

with other trends. Worldwide seizures and domestic consumption have been stable over the past four years;

Latin American and European consumption is believed to be increasing; therefore, cocaine availability for

world consumption should be stable or increasing. But without better cocaine cultivation and production data,

these uncertainties will remain.

Figure 3 - Comparison of cocaine availability estimates, metric tons
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For this paper, we wanted to compare the supply estimates with our consumption estimates to understand the

reasonableness of our approach.  To this end, we used the STAR Model to extrapolate both the cultivation-

based estimate and the event-based estimates of cocaine departing South America, to calculate domestic

consumption.  Each estimate of cocaine availability departing South America was reduced by the figures

shown in Table 15 below.

Table 15 - Cocaine Losses (pure metric tons)

1996 1997 1998 1999

Non-US seizures
19.1 30.7 24.6 39.3

Non-US consumption
68.8 72.7 91.2 108.1

Transshipment seizure.
44.0 71.5 66.3 60.6

Transit Zone consumption 9.3 10.4 10.0 21.0

Border seizures
48.9 47.7 38.0 34.7

Domestic seizures
45.1 25.0 45.8 25.4

SUM
235.2 258.1 275.9 289.5

Table 16 below shows a comparison of domestic consumption estimates based on three approaches: 1)

consumption estimate explained in this paper, 2) the event-based estimate, and the cultivation-based

estimate.  The cultivation-based estimate is shown as a range, because the 148 metric ton estimate of

South American consumption has been subtracted for the lower limit.

Table 16 - Comparison of Domestic Consumption Estimates (pure metric tons)

1996 1997 1998 1999

Consumption Estimate 288 312 291 276

Event-based 307 154 212 191

Cultivation-based 411-559 309-457 204-352 176-324
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Heroin

The modeling approach used for heroin differs from that for cocaine.  While the bulk of cocaine production is

destined for the United States, less than five percent of worldwide heroin/opiate production is sent to the United

States, so modeling the flow from production to consumption is impractical.  Also, dissimilar data are collected

for heroin and cocaine.  For example, heroin has no counterpart to the Interagency Assessment of Cocaine

Movement (IACM), so we know less about the dynamics of heroin movement than about cocaine movement.

 On the other hand, cocaine has no counterpart to the DEA=s Domestic Monitor Program (DMP) and Heroin

Signature Program (HSP).  A heroin availability model must differ from a cocaine availability model, because it

is constructed from a different empirical base.

This section presents a model of the movement of heroin into the United States.  Details appear in a companion

report.47  We do not consider the model as final, because data about heroin trafficking continues to grow, and

modeling improvements will follow from better data.  Nevertheless, the model is an important step toward

structuring what is currently known about the ways that heroin suppliers provide drugs to the United States.  Like

its cocaine counterpart model, the heroin flow model seeks to weave together and reconcile various estimation

systems into one comprehensive model.

Model of Heroin Availability

Figure 4 depicts an overview of the heroin model.  The rest of this report elaborates, and the companion report

provides details.  Whereas the cocaine movement model takes potential production estimates as its starting point,

the heroin model begins at the other end B with the U.S. consumption estimates that were developed earlier in this

report.

The source of heroin consumed in the U.S. is partitioned into four production areas: South America, Mexico,

Southeast Asia and Southwest Asia.  That partitioning is based on an analysis of data from the Heroin Signature

and Domestic Monitor Programs, first done by Abt Associates for the Drug Enforcement Administration 48 and

later extended for the Office of National Drug Control Policy.
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The Federal-Wide Drug Seizure system provides the best estimates of where heroin enters the United States.  As

shown subsequently, most seizures were in California, Texas (and Arizona), Florida (and Puerto Rico), and New

York (including New Jersey) so the figure identifies those four principal entry points.  The source country of

those seizures is estimated from the Heroin Signature Program (HSP).

Figure 4 - Overview of a Heroin Flow Model

The model takes into account seizures and non-U.S. consumption of South American and Mexican heroin. 

However, according to reports by the Community Epidemiological Working Group (CEWG) and the U.N. World

Drug Report, consumption seems minimal within Colombia and Mexico, so most South American and Mexican

heroin is probably destined for the United States.  Because non-U.S. consumption accounts for so much of the

Southeast and Southwest Asian heroin, the model accounts for heroin movement from Southeast and Southwest

Asia at the U.S. border, but not earlier.

The model provides a consumption-based estimate of the amount of heroin produced in South America and

Mexico.  CNC provides a production-based estimate of the heroin production potential in the same areas. 

After accounting for seizures and other leakage, the supply-based estimates should agree with the

consumption-based estimate at least roughly B if not, something is wrong with the consumption model, with
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CNC=s production estimates, or both.  CNC also estimates potential production for Southeast and Southwest

Asia, but there is no apparent way to tie a consumption-based model into those estimates.

Determination of Source Area

The Drug Enforcement Administration supports two programs B the Heroin Signature Program and the Domestic

Monitor Program B to determine the source area (South America, Mexico, Southeast Asia and Southwest Asia)

of heroin collected at three points:  seizures at ports of entry, a random sample of other seizures and purchases,

and DMP purchases.  We included all specimens weighing less than one gram in a retail-level sample, comprising

all the DMP data and several purchases from the random sample.  We used that retail-level sample to estimate the

sources of heroin used in the United States.

Our inferences are based on the retail-level sample, rather than an importation-level sample, because the retail-level

sample comes closest to representing heroin actually consumed in the United States.  Still, raw data tabulations

are not very useful, for two reasons.  First, some of the retail level specimens have too little drug to afford a

signature, so the source area is unknown.  This creates some problems, because Mexican heroin is easily

identified and therefore is rarely classified as unknown.  To prevent Mexican heroin from being over-represented

in the data, we developed imputation routines for assigning a signature to every sample in the retail level data

where an imputation seemed justified.  Second, the Domestic Monitor Program oversamples in places where

heroin use is relatively rare.  (For example, St. Louis has a quarterly sample size of 10 purchases, while Baltimore

has the same sample size but many more heroin users and purchases.)  We developed a weighting procedure so

that the signature program would represent a national estimate.

We have been unable to classify about 10% of the heroin seized and purchased since 1995.  These unclassified

samples are reported as unknown (UNK) in Table 17, which details estimates for the percentage of heroin from

each source area.  Because data were not available for 1998 and later, the 1998 and 1999 estimates are projections

B that is, they are the averages for 1995 through 1997.

If we are correct about these percentages, and if we are correct that between 1995 and 1998 about 12 to 13

metric tons of heroin used per year in the United States, then we can derive estimates of the amount of heroin

that come from each area (Table 18).  We do not provide estimates before 1995, because the unknown signature

category is comparatively large before 1995.
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Table 17 - Source of Heroin Used in the United States (Projected for 1998 and 1999)
(Percentages)

Year Mexico
South

America
Southeast

Asia
Southwest

Asia Unknown
1993 26.2 13.1 17.6 9.1 34.1

1994 25.6 27.6 21.4 3.8 21.6

1995 26.4 46.6 11.6 2.6 12.7

1996 26.1 51.2 11.6 4.0 7.1

1997 22.8 52.5 10.0 5.6 9.1

1998 25.1 50.1 11.0 4.1 9.6

1999 25.1 50.1 11.0 4.1 9.6

Sources:   Data from the Heroin Signature Program and Domestic Monitor Program 

According to these calculations, U.S. consumers use somewhat less than 7 metric tons of South American heroin

and somewhat more than 3 metric tons of Mexican heroin.  However, the South American and the Southeast and

Southwest Asian numbers might be somewhat higher depending on how the unknown signatures are partitioned

across the data.

Table 18 - Estimated Amount of Heroin from Each Source Area (metric tons)

1995 1996 1997 1998

Mexico 3.0 3.2 3.0 3.1

South America 5.3 6.3 6.9 6.2

Southeast Asia 1.3 1.4 1.3 1.4

Southwest Asia 0.3 0.5 0.7 0.5

Unknown 1.4 0.9 1.2 1.2

Total 11.4 12.4 13.1 12.5

Source:   See  Table 7.
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Seizure Levels

Some foreign production gets seized as it enters the United States.  We tabulated heroin seizures reported in the

FDSS from 1991 through the first half of 1998. To provide greater comparability between 1998 and earlier years,

we interpolated seizures for the entire year by doubling seizures from the first half of 1998. The figure seems to

show that seizures have varied between about 1.2 and 1.6 metric tons from 1991 through 1998.  There is no

apparent trend.

There is a second useful way to look at these data.  Between 1991 and 1998, 99.2 percent of all seizures were

less than 10 kilograms.  Likewise, 99.7 percent of all seizures were less than 20 kilograms and 99.9 percent of

all seizures were less than 50 kilograms.  If we exclude all seizures larger than 50 kilograms from the tabulation,

seizures have remained fairly constant at about 1.2 metric tons.  Apparently, exceptionally large seizures can

occasionally lead to spikes in the seizures observed during any year, distorting the trend.  When large seizures are

included in the estimates, an annual seizure rate of 1.3 metric tons seems representative of law enforcement

success at preventing heroin from entering the United States.

Figure 5 - Heroin Seized by Year Metric Tons
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In fact, when imported into the United States, heroin is typically about 80 percent pure.49  Thus the 1.3 metric

tons of bulk heroin probably translate into somewhat more than 1 metric ton of pure heroin being seized as it

enters the United States.  According to the 1999 INCSR, Mexican authorities have seized between 0.14 and 0.38

metric tons of heroin (or opium equivalent) every year since 1995.  Given what U.S. authorities seize, Mexican

traffickers seem to lose on average about 0.34 metric tons per year.  Colombian authorities never seized more than

about 0.15 metric tons per year, so seizures probably account for an average of about 0.75 metric tons of

Colombia=s production per year.

Importation Points

Where do these seizures occur?  Most seizures happen in one of four importation areas, defined:

$ New York (includes New Jersey)
$ Florida (includes Puerto Rico)
$ California
$ Texas (includes Arizona)

The rest of the seizures occur throughout the United States.

Figure 6 –Proportion of Heroin Seized by State (Region) Weighted by Seizure Size

0%

10%

20%

30%

40%

50%

60%

70%

1990 1991 1992 1993 1994 1995 1996 1997 1998

Year

New York

Florida
Other

California

Southwest Border



42

The curves shown in Figure 6 are a smoothed representation of how the location of seizures changed over time.

 Seizures have been weighted to reflect the amount of heroin involved in the shipment.  A companion  report

explains the methodology used to develop these curves.50 

The figure shows that the proportion of seizures made in New York, represented by the highest line in this figure,

decreased precipitously from 1991 through 1995 and then stabilized.  Most of that reduction was balanced by a

dramatic increase and then stabilization of seizures made in Florida. The figure suggests that more heroin  was

being shipped to New York during 1998 than was the case in 1996 and 1997.  This may be true, or it may be that

a few especially large shipments have distorted the trend.  Also, the smoothing procedure can distort trends at

the end of the period.  It would be prudent, therefore,  to discount the apparent increase in New York seizures

and decrease in Florida seizures observed in 1998.

One point is clear:  By 1995, seizures had decreased markedly in New York, and they had increased

correspondingly in Florida.  There was little change in seizures in the rest of the nation.  Using the geography of

seizures as an indication, after 1995 the geographic movement of heroin into the United States has been relatively

stable.

Movement of Heroin from Source Areas into the United States

Table 19 reports the source of heroin that was seized in the five areas identified in the previous figure.  This table

is based on seizures made at airports, at the borders, and through the mail.  The probability that a shipment is

seized likely varies across conveyance mode and geographic location, so a simple tabulation of

seizure data would be a biased representation of where heroin enters the United States.  To make the tabulations

more representative of heroin imports, we weighted the data so that the source area of heroin seized was the same

percentage as the source area of heroin used in the United States.51  Estimates of the source areas of heroin in

the United States have been reported already in Table 18.

Table 19 should be read down its columns.  For example, an estimated 82  percent of the heroin that entered the

U.S. through California came from Mexico.  Almost 86 percent of the heroin that entered through Florida came

from South America.
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Table 19 - Estimated Percentage of Heroin Entering the United States by Importation Point
for Each Source Area

Source Area Importation Point

  California    Florida   New York    Texas    Other

Mexico 82.4 0.0 0.0 69.2 53.2

South America 7.1 85.9 60.3 13.0 7.6

Southeast Asia 5.5 0.3 22.9 7.0 17.3

Southwest Asia 0.0 0.4 8.9 0.0 9.7

Unknown 4.9 13.5 7.9 10.8 12.2

Total 100.0 100.0 100.0 100.0 100.0

Table 20 reports the estimated percentage of heroin from each source region that entered the United States

through each of the five importation areas.  This table should be read across its rows.

Table 20 - Estimated Percentage of Heroin Entering the United States by Source Area for
Each Importation Point

Source Area Importation Point

California Florida New York Texas Other Total

Mexico 64.3 0.0 0.0 16.3 19.4 100.0

South America 2.8 52.9 41.3 1.5 1.4 100.0

Southeast Asia 9.9 1.0 71.2 3.8 14.4 100.0

Southwest Asia 0.0 3.1 75.0 0.0 21.9 100.0

Unknown 10.0 43.3 28.3 6.7 11.7 100.0

If weighted seizures are a good reflection of where heroin enters the United States, then 64.3 percent of Mexican

heroin enters through California and 16.3 percent enters through Texas.  That is, more than 80 percent of

Mexican heroin probably comes across the Southwest border, and the rest of Mexican heroin enters the United

States through other diverse locations.  More than half of South American heroin enters the United States through
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Florida, and most of the rest comes through New York.  Almost three-quarters of Southeast Asian heroin enters

through New York and the rest goes through diverse places.  Three-quarters of the Southwest Asian heroin also

seems to enter through New York City, and the rest goes through various places.  The increased role of South

America as a supplier of heroin explains why Florida has become an increasingly important heroin importation

point.

Table 20 provides another useful way to summarize these data.  Multiplying the percentages by source area and

importation point (Table 18) by the amounts per source area (Table 16) provides an estimate of metric tons

moved through each importation point by source area.  To develop this estimate, we average across the five years

reported in Table 16.

If we are correct that Americans used about 12.3 metric tons of heroin per year between 1995 and 1998, then

Table 21 gives some idea of how much heroin from each source moves into the country through each region of

the United States.  Of course, there exists considerable uncertainty in estimates that provide this much detail.

Table 21 - Estimated Amount of Heroin (Metric Tons) Entering the United States by Source
Area and Importation Point, 1995-1998

Source Area Importation Point

California Florida New York Texas Other Total

Mexico 2.0 0.0 0.0 0.5 0.6   3.1

South America 0.2 3.3 2.6 0.1 0.1   6.2

Southeast Asia 0.1 0.0 1.0 0.1 0.2   1.4

Southwest Asia 0.0 0.0 0.4 0.0 0.1   0.5

Unknown 0.1 0.5 0.3 0.1 0.1   1.2

Total 2.4 3.8 4.2 0.7 1.1 12.3

Almost 10 percent of the heroin was classified as unknown B that is, DEA chemists could not assign a source

area to that heroin.  Note that, excluding the unknown category, virtually all heroin seized in Florida came from

South America.  It seems reasonable to suppose that most of the 13.5 percent of the heroin seized in Florida and
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identified as Aunknown@ also came from South America.  This same reasoning cannot be applied to other places

where South America is not the dominant supplier, but it does suggest that South America=s share of the U.S.

market may be greater than is indicated by Tables 16 and 19.

CNC Potential Production Estimates

How do our estimates of the amount of heroin from the producer nations compare with CNC=s reports of

production potential?  Since 1995, CNC has consistently estimated the production potential of South America at

about 6.1 to 7.5 metric tons.  (These estimates are after subtracting eradication losses from total hectares.  The

7.5 metric ton figure is for 1999; it was never previously larger than 6.6 metric tons.)  Unfortunately, estimates

are of uncertain accuracy because the assumed conversion ratios from poppy to opium is based on intelligence

fieldwork in Southeast and Southwest Asia.  We cannot know for sure whether or not those conversions apply

to South America.  Nevertheless, we must take those conversion estimates as the best currently available.

According to our consumption estimates, Americans consume somewhat more than  6 metric tons of heroin from

South America, and United States authorities seize about 0.75 metric tons.  Our consumption/seizure estimates

exceed South America=s production capacity, but the difference is not great.  This suggests that the estimated 12

to 13 metric tons of total domestic heroin consumption is about right if somewhat high.

Since 1995, CNC=s estimates of the production potential for Mexico vary over time between 4.3 and 6.0 metric

tons.  According to our estimates, Americans consume somewhat more than 3 metric tons of Mexican heroin

and another 0.34 metric tons are seized by U.S. or Mexican authorities.  The consumption-based estimates are

less than the production-based estimates.  The Mexican production estimates suggest that the estimated 12 to 13

metric tons of domestic heroin consumption is too low.

CNC=s production estimates for Mexico are inconsistent with our consumption estimates.  There seems to be no

ready reconciliation, but speculation may be helpful.  CNC emphasizes that its estimates are for potential

production, and actual production may differ.  Perhaps Mexico=s production is well below its potential, but it is

difficult to reason why potential production would be consistently less than realized production.  A better

explanation comes from CNC=s warning that:
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The wide variation in processing efficiency achieved by traffickers complicates the task of

estimating the quantity of cocaine or heroin that could be refined from a crop.  These variations

occur because of differences in the origin and quality of the raw material used, the technical

processing method employed, the size and sophistication of laboratories, the experience of local

workers and chemists, and decisions made in response to enforcement pressures.  (INCSR,

1999)

CNC=s assumptions may overstate Mexico=s production efficiency.  This is speculation, of course, but we observe

that heroin imports are about 44 percent pure when from Mexico, 80 percent pure when from Colombia, and 70

to 75 percent pure when from Southeast and Southwest Asia.  Because CNC makes the same assumptions about

production efficiency for Mexico as it does for Southeast and Southwest Asia, the potential production may

overstate Mexico=s actual production. 

Suppose that Mexican production were 0.59 as efficient as is assumed by CNC.  (The 0.59 comes from dividing

0.44 purity by 0.75 purity.)  Then an estimate of Mexico=s actual production would be between 2.5 and 3.5 metric

tons, numbers that agree with the consumption estimates.  Using this same argument, we might assert that

Colombian production is 1.07 times more efficient than is assumed by CNC.  This would lead to a higher estimate

of Colombia=s production, which would be more consistent with the consumption estimates.  This reasoning is

speculative, but not unreasonable in the face of having no reliable data about the actual production efficiency in

Mexico and Colombia.

The intelligence community has estimated that, during the late 1990s, Americans used about 18 metric tons of

heroin per year. To get this estimate, the community accepted the ONDCP estimate of 980,000 hardcore heroin

users and assumed those users consumed an average of 50 mg per day. Use by occasional users was apparently

factored into these calculations, but the method is unclear.

This amount is considerably more than the 12 to 13 metric tons estimated in this report. The intelligence

community considers the 50 mg per day estimate to be conservative. Indeed, some addicts can use much more

as evidenced by consumption by opiate users who enter treatment. But beyond this upper bound, the 50 mg

estimate seems to have no justification beyond the assertion that "Many analysts and treatment professionals,

however, believe that 50 mg as the estimate for average daily dosage for heroin users in the United States
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underestimates overall US market demand." Thus, the 18 metric ton estimate would seem to rest on a shaky and

unverifiable assumption.

This is not to say that the estimate from the intelligence community is wrong, of course. Nevertheless, if we

accept the estimate of 18 metric tons, we have to deal with some inconsistencies. Perhaps those inconsistencies

are ultimately resolvable, but surely they cannot be readily dismissed. For example, if we are correct that a

milligram of heroin costs roughly $1, then the implied $350 per week expenditure exceeds our estimates of

expenditures by hardcore users. As another example, the estimates imply that 8 metric tons of heroin come from

Colombia and 5 to 6 metric tons come from Mexico. For reasons explained earlier, we doubt that Colombia can

provide this amount of heroin after accounting for seizures. Furthermore, even this high estimate of 8 metric tons

is lower proportionately than Colombia's apparent share of the heroin market. Mexico might be able to supply this

level, presuming production estimates are realistic, but for reasons stated, we think that Mexico's production is

overstated.

Non-U.S. Consumption

How much heroin is consumed within Mexico and within South America?  What other reductions occur in the

production and distribution systems?  Unfortunately the answers to these questions are all but unknown.

Perhaps the most useful published information about consumption comes from reports of the Community

Epidemiological Working Group ( CEWG).  The CEWG is focused on the United States, of course, but most of

its reports include sections on consumption in other nations.  These reports are seldom quantitative, because

nations outside the United States rarely have data collection systems affording estimates of domestic consumption.

 Based on CEWG assessments, we assume that the consumption of heroin within South and Central America is

negligible.  Most heroin produced in South and Central America is probably destined for North American markets.

Canada is a bigger problem.  According to CEWG reports, heroin is seen as a major drug problem, at least in

Vancouver and Toronto.  But we do not know the amount of heroin used in Canada; nor do we know the

source.52  It seems reasonable to assume that some South American and Mexican heroin is shipped to Canada,

but we do not yet have an estimate of the amount.
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Heroin - the Supply-Side Assessment

Our best estimate is that roughly 12 to 13 metric tons of heroin is used in the United States during a given year.

 The level of use could be lower, of course, but if it were much lower than 12 metric tons, then we could not

account for production potential in Colombia and Mexico, most of which is presumably exported to the United

States.  Likewise, the level could be higher, and while Mexico could be providing more than 4 metric tons,

estimates of more than 12-13 metric tons would be difficult to reconcile with Colombia=s apparent production

capacity.

Modeling the Flow of Methamphetamines

In 1990, Mexican organized crime groups began large-scale production of methamphetamine and rapidly expanded

distribution into California and other parts of the Southwest.  In addition to combating large-scale production,

United States government efforts to control the distribution of methamphetamines have become increasingly

difficult due to the proliferation of small clandestine labs, each of which produces small quantities of the drug.

 Methamphetamines can be produced easily and inexpensively using chemicals bought at local drug stores or

chemical supply companies.  A person with little technical training can easily learn how to make

methamphetamines.  This has become increasingly possible due to several Internet sites that include detailed step-

by-step Acooking@ directions.53

Prior to 1989, methamphetamines were produced primarily by outlaw motorcycle gangs using a technique called

APhenyl-2-Propnanone (P2P) synthesis.@  During this time, P2P was a controlled substance; however, the

precursors required to make P2P were not controlled, which enabled the motorcycle gangs to Alegally@ produce

methamphetamines.  The precursors of P2P were subsequently controlled by the first US chemical control act,

the 1989 Chemical Diversion Trafficking Act (CDTA).54  After 1989, the primary methamphetamines precursor

shifted from P2P to ephedrine.  The ephedrine reduction method became the primary method of synthesis due

to a CDTA loophole:  The CDTA restricted the importation of bulk ephedrine but made no restrictions on the

tablet form of the chemical.55

From 1990 to 1994, ephedrine-based production, based in Mexico and California, was the predominant production

method.  During this time, methamphetamine production rapidly expanded from Mexico and the Southwest corner

of the United States into the Midwest and the South.56  The Mexican drug cartels used existing marijuana and
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heroin distribution networks to distribute the methamphetamines.  Passage of the Domestic Chemical Diversion

Control Act (DCDCA) in 1994 made ephedrine tablets a List 1 chemical, restricting their sale.  This Act did not

stop the Mexicans, who in 1994 began the illegal smuggling of ephedrine.  Mexican drug rings purchased large

amounts of ephedrine indirectly from rouge companies outside of Mexico that, in turn, purchased the chemicals

and then delivered them to Mexico.57

The DCDCA also caused a shift in methamphetamine=s mode of production.  Although the DCDCA controlled

the sale of ephedrine, it did not control the sale of pseudoephedrine, which became the precursor of choice.58

 Pseudoephedrine is found in Sudafed and other similar over-the-counter cold medicines.  This made it much

easier for average criminals to get access, leading to a rapid increase in the number of small clandestine labs,

especially in the Midwest.  From 1994 to 1996 the number of pseudoephedrine imports into the United States (in

metric tons) increased by almost 50 percent. 

Clandestine labs in the Midwest primarily use a method of synthesis called the ANazi method,@ because it was first

used in Germany during World War II.  The Nazi method has become the dominant production procedure in the

Midwest because it requires ammonia, which is used throughout the Midwest in fertilizers.  Stolen ammonia is

the primary source of ammonia for the clandestine labs.  The Nazi method is popular because it can produce a

highly pure methamphetamine product very quickly:  in about 3 hours, compared with the ephedrine reduction

method, which can take several days.  Small clandestine labs are often mobile and typically produce between 1

and 4 ounces of methamphetamine at a time.59  From 1995 to 1996, the DEA reported a 169 percent increase in

the number of DEA clandestine lab seizures (327 and 879 respectively).  This trend continued in both 1997 and

1998.60

Although the number of small clandestine labs have grown rapidly, the methamphetamine seized from them (see

figure 7) only accounts for a small portion of the methamphetamine seized by the DEA from labs.  In 1998 small

clandestine labs accounted for 95 percent of the lab seizures, but only 22 percent of the lab-seized

methamphetamine; a majority of the seized methamphetamine (78 percent) came from seizures of the super labs.61
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Figure 7 – Methamphetamine Clandestine Lab Seizures by DEA

Source: U.S. Department of Justice, Drug Enforcement Administration, Office of Diversion Control, Chemical

Investigations Section

Modeling the flow of methamphetamines poses unique challenges.  A cocaine model can begin with estimated

production in known growing areas, but methamphetamine production has no comparable geographic boundaries.

 A heroin model can begin with consumption-by-production region estimates, but developing signatures has

proved to be much more difficult with methamphetamine, primarily because of the large number of clandestine

labs that have spread all over the United States.  In order to develop a signature for a drug, there must be large

geographic variability between different drug sites.  Clandestine labs are now in almost every state in the United

States, making it much more difficult to decipher between different drug sources.  In addition, methamphetamine

is completely synthetic.  Using the Nazi method, clandestine labs can make a highly pure drug product, mitigating

the levels of impurities that are necessary to accurately determine the signature of a drug.  Unlike heroin or

cocaine, which are grown in specific geographic locations (Columbia, Thailand, etc.), anyone can manufacture
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methamphetamines with the proper ingredients and cooking instructions.  This adds a dimension of difficulty to

finding an accurate model of methamphetamine production and distribution in the United States.

An alternate way to model the production and distribution of methamphetamine is to monitor the production and

distribution of precursor chemicals.  This approach has serious limitations, including the need to make allowance

for the legitimate use of those precursors.  For example,  methamphetamine production requires a large quantity

of pseudoephedrine.  In order to produce 1 ounce of methamphetamine, a small lab requires 680 60 mg tables

(roughly 1.44 ounces) of pseudoephedrine (based on a 70 percent conversion rate).  Figure 8 shows that

pseudoephedrine imports increased by roughly 200 metric tons after 1994, although this increase was only about

100 metric tons by the late 1990s.  If we assume this 100 metric ton increase reflects methamphetamine

production, then it represents 70 metric tons of methamphetamine.  Given a typical street purity of about 40

percent, this represents just under 30 metric tons of pure methamphetamine B considerably more than the

consumption-based calculations, and this does not account for production imported into the United States.

Figure 8 – Ephedrine & Pseudoephedrine Imports into the United States

Source: U.S. Department of Justice, Drug Enforcement Administration, Office of Diversion Control, Chemical

Investigations Section

According to the DEA, 62 between June 1993 and December 1994, an estimated 170 metric tons of ephedrine were
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methamphetamine.  Again assuming 40 percent purity, this represents almost 70 metric tons of pure

methamphetamine, far in excess of the consumption-based estimates.

The above arguments are not intended to argue that the consumption-based estimates are correct while these

supply-based estimates are wrong.  Rather, the point is that supply-based estimates, which are based on precursor

chemicals, provide estimates that are difficult to reconcile with reasonable inferences about the use of

methamphetamine.  According to the DEA, the 170 tons of methamphetamine were  "...enough to supply 12.4

million abusers with three 10-milligram doses a day for 365 days per year."  Even assuming this eighteen-month

estimate implies just over 8 million hardcore methamphetamine users,  DEA's estimate seems much too high.  The

consumption-based estimate is about 400,000 hardcore users.  The NHSDA estimates about 800,000 past month

users of any amphetamine during this same period, and not all these used methamphetamine.  Furthermore, TEDS

reports 53,000 treatment admissions in 1997, a figure than has grown from only 15,000 in 1992.  It is difficult

to see how 8 million daily methamphetamine users could generate only 53,000 treatment admissions, when an

estimated 3.5 million weekly cocaine users generate 255,000 treatment admissions.  Modeling based on precursor

chemicals does not seem to provide a suitable way of estimating the supply of methamphetamine to the United

States.

Marijuana

It is also difficult to develop an estimate of the size of the U.S. retail market for marijuana from estimates of

available supply.  First, the amount of marijuana that Americans cultivate for personal use cannot currently be

estimated.  Second, even though a large amount of the domestic marijuana market is grown in the United States,

countries in South and Central America, the Caribbean, Asia, North Africa, and the Middle East also supply

cannabis to the domestic market.63  Unfortunately, the data needed to develop better estimates are not available,

and, therefore, we cannot develop a plausible supply-based estimate of the retail value of the marijuana market

in the United States.
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Legitimately Manufactured Controlled Substances and Illicitly Manufactured

Dangerous Drugs

It is impossible to know the amount of controlled substances, such as inhalants and hallucinogens, that are

produced legally but diverted for illicit consumption.  It is also impossible to know the amount of drugs that are

manufactured illicitly in domestic or foreign laboratories.  We do know that these substances are readily

available.64

Price and Purity of Illicit Drugs

Drug prices and purity offer some information about the availability of drugs in the United States.  By themselves,

trends in illicit drug prices are not a convincing indication of whether the demand or the supply for illicit drugs

is either increasing or decreasing.  For example, price might remain about the same if both the supply and the

demand for drugs were increasing, but then again, a decrease in both the supply and the demand could also result

in stable prices.  Nevertheless, to the extent that price trends are not inconsistent with trends in supply and

demand, they provide some confirmation for consumption-based and supply-based estimates.

Because illicit drugs can be bought and sold in different amounts, degrees of purity, and levels of distribution,

prices can vary greatly from sale to sale.  Using the Drug Enforcement Administration=s System To Retrieve

Information from Drug Evidence (STRIDE) data from January 1981 through June 1998,65 we have developed

statistical models to estimate typical prices for standardized purchases of cocaine, heroin, methamphetamine, and

marijuana.  A standardized purchase involves a set quantity and quality of drugs exchanged at a specified

distribution level.  A useful application of these estimates is to examine price trends for these standardized

purchases over time.

$ Figure 9 shows the estimated retail level66 and importation level67 prices per pure gram of cocaine over
time.  The average price per pure gram at the retail level has decreased considerably from just over $400
per pure gram in 1981 to about $170 per pure gram in 1998.  The average price at the importation level
has also decreased from roughly $75 per pure gram in the early 1980s to about $25 per gram in the late
1990s.
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$  Figure 10 compares the estimated retail-level purchase price with the estimated importation68 purchase
price of heroin.  The figure shows two retail prices because the retail heroin market appears to be
bifurcated into a sector selling relatively low purity heroin to injection drug users69 and a sector selling
comparatively high purity heroin to those who either inject or sniff the drug.70  At the lowest retail level,
heroin prices have fallen from about $3,000 per pure gram in 1981 to about $2,000 per pure gram in
1998.  At the second retail distribution level, prices have fallen from about $2,000 per pure gram in 1981
to about $400 per pure gram in 1998.  In 1998, a weighted average of the two lowest distribution levels
suggests a price of roughly $1,000 per pure gram.  Prices at the importation level have also fallen B from
$400 to $500 per gram in the early 1980s to under $200 per pure gram in the late 1990s.  In fact, border
prices are probably lower, but these trends are descriptive.

$ The street price71 of methamphetamine has fallen over the last twenty years (see Figure 11).  In the early
1980s, prices were close to $300 per pure gram.  By the late 1990s, methamphetamine was selling for
under $200 per pure gram.  Importation72 level prices changed by less than retail-level prices.  In the
early 1980s, prices seemed to range between $40 and $50 per pure gram, but there were so few high-
level purchases that estimates are suspect.  By the late 1990s, prices seemed to be closer to $20 to $30
per pure gram.

$ Figure 12 shows trends in the predicted prices per bulk gram of marijuana. 73  The average price per bulk
gram has risen steadily from just under $5 per bulk gram in 1981 to its peak of about $15 in 1991. 
Prices returned close to their 1981 levels by 1998.

Indeed, price trends are broadly consistent with trends in consumption-based and supply-based estimates.  During
most of the 1990s, cocaine prices have been fairly constant; so too has the consumption of cocaine.  During the
1990s, heroin prices have tended to fall, and relatively high-purity heroin has been increasingly available at retail.
 Consistent with this, heroin use appears to have increased.  As noted before, marijuana use increased as
marijuana prices fell, and use decreased as prices increased.  Price trends are broadly consistent with
consumption trends.
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Figure 9  - Predicted Price per Gram of Cocaine at the Retail and Importation Distribution
Levels
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Figure 10 – Predicted Price per Pure Gram of Heroin at the Retail and Importation
Distribution Levels
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Figure 11 – Predicted Price per Pure Gram of Methamphetamine at the Retail and
Importation Distribution Levels
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Figure 12 –Predicted Price per Bulk Gram of Marijuana at the Retail and Importation
Distribution Levels
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Summary

Because of the quality of available data, there is considerable imprecision in estimates of the number of

hardcore and occasional users of drugs, the amount of drugs they consume, and the retail sales value of those

drugs.  The best estimates (all for 1998) follow:

$ In 1998, about 3.3 million Americans were hardcore cocaine users, and about 980,000
were hardcore heroin users.  The number of hardcore cocaine users has remained fairly
stable over the last six years (the figure was 3.9 million in 1988).  The number of hardcore
heroin users has decreased and then increased.  The initial decrease in the number of
hardcore heroin users (1990-1992) is probably attributable to the impact of the AIDS
epidemic on injection drug users and increasing rates of incarceration, while the rebound in
1993-1995 may be the result of new users progressing to hardcore use.

$ About 3.2 million Americans were occasional cocaine users, and about 500,000 were
occasional heroin users.  (The estimate is 253,000 for 1998, but this is anomalous given
the three preceding years.)  The number of occasional cocaine users dropped from 6.0
million in 1988, and the number of occasional heroin users increased from 170,000 in
1988.

$ More Americans use marijuana than either cocaine or heroin.  In 1998, about 11 million
Americans had used marijuana at least once in the month prior to being surveyed.  The
number of marijuana users has remained fairly constant over time, with some dip in use
during the early 1990s when prices were relatively high.

$ Methamphetamine abuse is now recognized as a major problem, but estimates of the size of
the problem are imprecise.  Perhaps 300,000 to 400,000 Americans are hardcore
methamphetamine users, but trends are difficult to detect.

$ Many Americans use illicit drugs other than cocaine, heroin, methamphetamine and
marijuana, or they may use licit drugs illegally.  About 12 million Americans admitted using
these other drugs in 1998.  These numbers include some overlap of polydrug users.

Deriving estimates of the total expenditure on illicit drugs and licit drugs consumed illegally is more difficult

and uncertain because those estimates require more data about amounts used and prices paid.  Nevertheless,

the best estimates indicate the following:

$ In 1998, Americans spent about $39 billion on cocaine, $12 billion on heroin, $1.5 billion
on methamphetamine, $11 billion on marijuana, and $2.3 billion on other substances.
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$ Again, estimating trends is risky, but it appears that expenditures on cocaine, heroin, and
marijuana have fallen some over the last decade.  However, almost all the reduction can be
attributed to a fall in prices.

Estimates of the total amount of cocaine consumed are broadly consistent with estimates of the total amount

of cocaine available for consumption in 1998:

$ From the supply-side perspective, the cultivation-based estimates imply that fewer
than 352 metric tons of pure cocaine were available for consumption in the United
States (1998).  The event-based estimates imply that more than 212 metric tons
were available for consumption.

$ From the consumption perspective described in this paper, Americans consumed roughly
290 metric tons of cocaine (1998).

The cultivation estimates are surely overstated.  First, they do not account for the actual harvesting of the

potential cultivation , and second, they do not account for losses such as consumption in South America.  In

contrast, the event-based estimates are surely understated, because authorities cannot identify all shipments. 

Although the supply-based and the consumption-based estimates are remarkably close, they cannot be

completely reconciled.

This report provides, for the first time, a model of the supply of heroin to the United States.  The model

cannot fully resolve the problem that Colombia=s heroin production potential is somewhat less than estimates

of the amount of South American heroin used in the United States.  Nor can it fully resolve the observation

that Mexico=s production potential is more than what is consumed in the United States.  Nevertheless,

consumption and production estimates are remarkably close.

Although these estimates paint a picture of drug consumption with an extremely broad brush, and although

not all estimates can be reconciled, the approach we use provides an important perspective on what is not

known about drug production and consumption and what needs to be known to better understand the policy

choices available to the Nation.

We make no pretense here that the model and estimates we present in this report are fully adequate to the

larger task of informing public policy decisions.  They are, at best, a start, but they offer important
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possibilities of integrating what are otherwise seen as disparate pieces of information about the consumption

and supply of drugs.

We expect incremental improvements to the estimates and methods offered here, particularly as better data

become available.  We also expect improvement in the models.  In fact, the Office of National Drug Control

Policy has started a project to improve and integrate drug use and supply indicator data.  In fact, the Office of

National Drug Control Policy has started a program to improve and integrate drug use and supply indicator

data.  The National Institute of Justice, through its Arrestee Drug Abuse Monitoring program, has instituted

projects to more accurately estimate the number of hardcore drug users and to better describe illicit drug

markets.  Also, the Substance Abuse Mental Health Services Administrations, through the NHSDA, is

implementing an important series of questions about marijuana purchasing practices.  These emerging data

will greatly improve future versions of these estimates.

Moreover, the estimates by themselves have only modest importance B they tell us nothing more than that the

drug trade is large, a conclusion that requires no special study.  The real utility of these numbers is the

development of a systematic methodology for integrating the various indicators B crops in foreign countries,

drugs seized at the borders, arrests made in American cities, etc. B that can help policymakers to better

understand the dynamics of the drug trade and to fashion appropriate policy responses.

The current process for integrating this research into policymaker decisions is through the ONDCP

Performance Measure of Effectiveness (PME) system.  The PMEs  set 97 performance targets and 127

associated measures.  Many of these targets involve supply-side activity, such as reduction of heroin flow

into the United States.  These targets are instrumental toward increasing the price of illicit drugs, reducing the

supply of illicit drugs, or both.  The results of this heroin model are inputs into the PME process, and will

therefore be updated on an annual basis.
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Endnotes

                                                
1. Money 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 Aincome in kind@ is valued at current retail prices, an additional $4 billion to $7 billion must be added
to the total for cocaine and an additional $2 billion to $4 billion to the total for heroin.  In this report, all
expenditures are in 1998 dollar equivalents.  These expenditure estimates do not include income in kind.

2. By comparison, Americans spent about $43 billion on tobacco in 1993.  The Tax Burden on Tobacco
(Washington, D.C.: The Tobacco Institute, 1993).

3. The NHSDA excludes military personnel, those incarcerated in jails and prisons, and those who are
residents of treatment facilities.  Military personnel, whose consumption of illicit substances is monitored
through urinalysis, do not have the opportunity to be heavy drug users.  Those incarcerated in jails and
lockups may use drugs, but that consumption must necessarily be limited by restricted availability.  A
Bureau of Justice Statistics study reports AIn State correctional facilities, 3.6 percent of the tests for
cocaine, 1.3 percent for heroin, 2.0 percent for methamphetamine, and 6.3 percent for marijuana found
evidence of drug use.  In Federal prisons, 0.4 percent of the tests for cocaine, 0.4 percent for heroin,
0.1 percent for methamphetamine, and 1.1 percent for marijuana were positive.@  C. Harlow, Drug
Enforcement and Treatment in Prison, 1990 (NCJ-134724, July 1992).  These percentages are probably
high because tests are most likely to be conducted when drug use is suspected.  In any case, drug use
in prisons cannot account for much of the drug use that occurs in America.  Sources at the National
Institute on Drug Abuse consider drug use by those in residential treatment facilities to be minimal.

4. Evidence that a large segment of the drug-using population is excluded from the NHSDA comes from
a number of sources.  According to the 1991 NHSDA, drug use is twice as high among respondents who
lived in households considered unstable than it is among those who lived in more stable environments,
indicating that the NHSDA=s bias toward reporting on stable households is likely to miss many heavy drug
users.  Additional evidence also comes from interviews with nearly 35,000 intravenous drug users who
were contacted by National Institute on Drug Abuse-sponsored researchers as part of an AIDS outreach
project.  Abt Associates= tabulations show that of these drug users, an estimated 40 percent lived in
unstable households and about 10 percent could be considered homeless.

Available evidence indicates that NHSDA=s respondents understate heavy drug use.  A. Harrell, K.
Kapsak, I. Caisson, and P. Wirtz, AThe Validity of Self-Reported Drug Use Data:  The Accuracy of
Responses on Confidential Self-Administered Answer Sheets,@ paper prepared for the National Institute
on Drug Abuse, Contract Number 271-85-8305, December 1986.  M. Fendrich, T. Johnson, S. Sudman,
J. Wislar and V. Spiehler, AValidity of Drug Use Reporting in a High-Risk Community Sample: A
Comparison of Cocaine and Heroin Survey Reports with Hair Tests,@ American Journal of Epidemiology
149(10): 955:62, 1999.  Consistent with these observations, the Substance Abuse Mental Health Services
Administration reports that virtually no heroin addicts answer the National Household Survey on Drug
Abuse.  Substance Abuse Mental Health Services Administration, Preliminary Estimates from the 1993
National Household Survey on Drug Abuse (June 1994).
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A comparison of the demographic characteristics of the heavy cocaine users in the NHSDA with those
of heavy cocaine users based on other sources (the Drug Use Forecasting program, the Drug Abuse
Warning Network, and the National AIDS Demonstration Research project) shows a marked difference
between those populations and the one represented in the NHSDA.  Incomes are greater, unemployment
is lower, and there are fewer respondents using more than one drug in the NHSDA.  D. Hunt and W.
Rhodes, Characteristics of Heavy Cocaine Users Including Polydrug Use, Criminal Behavior, and Health
Risks,@ paper prepared for Office of National Drug Control Policy (ONDCP), December 14, 1992.

Finally, estimates of heavy drug use reported in the NHSDA are difficult to reconcile with other data
sources maintained by the Substance Abuse Mental Health Services Administration, especially with
reports of the treatment for cocaine or heroin.  These incompatibilities are discussed later in this report.

5. A large percentage of heavy drug users are arrested at some time in their drug-using Acareers,@ so the
criminal justice system provides valuable supplemental data when counting heavy drug users.  For
example, in the 1993 Household Survey, about 58 percent of weekly cocaine users surveyed had been
arrested and booked at some time, 39 percent during the year prior to the survey.  In the National AIDS
Demonstration Research data, 81 percent of heavy cocaine users had been arrested at some time in their
lives, and one-third had been in jail or prison during the six months prior to the interview.

6. The population of hardcore users is not identical to the population of users who need substance abuse
treatment.  Still, using the 10 days per month threshold, the DUF data show that 57 percent of hardcore
cocaine users and 77 percent of hardcore heroin users deemed themselves to be in need of treatment.
 These self-reports probably understate the need for treatment, because denial of the need for treatment
is high among hardcore users.

7. Because urinalysis will detect cocaine and heroin use within two to three days of its consumption, it is
unlikely that urinalysis will fail to identify an individual who uses cocaine on at least a weekly basis. 
(Most weekly users use it more frequently than once a week.)  However, an occasional user is likely not
to have used cocaine or heroin within two to three days of his or her arrest.  Consequently, DUF would
frequently fail to identify occasional users.  Arguably, the EMIT test used by DUF understates drugs in
the urine of arrestees.  C. Visher and K. McFadden, A Comparison of Urinalysis Technologies for Drug
Testing in Criminal Justice, NCJ-129292, June 1991.  However, it seems reasonable that occasional
users are more likely than hardcore users to have an erroneous negative urine test, so we have not
adjusted the DUF urine test results to reflect the EMIT tests false negative rate of about 20 percent.
 For evidence supporting this decision, see T. Mieczkowski, AImmunochemical Hair Assays, Urinalysis,
Self Reported Use and the Measurement of Arrestee Cocaine and Marijuana Exposure in a Large Sample,@
paper presented at the Annual Meetings, American Society of Criminology, New Orleans, November 7-
22, 1992.

8. S. Everingham, C. Rydell and J. Caulkins, ACocaine Consumption in the United States: Estimating Past
Trends and Future Scenarios,@ Socio-Economic Planning Sciences, Vol. 29 (4) December 1995: 305-314.
 The authors report that heavy users of cocaine use 70 percent of all cocaine.  Estimates based on retail
sales expenditure, reported later, are consistent, but also show that hardcore heroin users account for
a larger fraction of heroin sales than hardcore cocaine users account for cocaine sales.
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9. Drugs are sometimes received as income-in-kind, especially by drug-using dealers who keep part of what

they otherwise would deal, and also those who exchange drugs for sex.  Income-in-kind is not included
in the retail sales dollar amounts, but it is factored into the measures of metric tons of drugs consumed.

10. To project hardcore user estimates from the DUF data, we estimated the number of hardcore users in
1998 as a linear projection of estimates from 1995, 1996 and 1997.  We set estimates for 1999 and 2000
equal to the 1998 projection.  Finally, we applied a three-year moving average to all the estimates from
1989 through 2000.  The three-year moving average is reported in the text.  Statistics for 1998 had
already been reported for the NHSDA, so we used a linear projection (using data from 1988 through
1998) to estimate comparable figures for 1999 and 2000.  The final hardcore users estimates equal the
smoothed estimates from DUF data plus one-half the estimate of hardcore use from the NHSDA.

11. A large number of drug users use both heroin and cocaine.  For example, of the hardcore drug users in
the 1995 DUF sample:  70 percent are hardcore users of cocaine only, 16 percent are hardcore users of
heroin only, and the other 14 percent are hardcore users of both.

12. W. Rhodes, S. Langenbahn, R. Kling, and P. Scheiman. What America=s Users Spend on Illegal Drugs:
1988-1995 (Washington, D.C.: Office of National Drug Control Policy, Fall 1997).  See Appendix A.

13. D. Hamill and P. Cooley, National Estimates of Heroin Prevalence 1980-1987: Results from Analyses
of DAWN Emergency Room Data, RTI Technical Report, (Triangle Park, N.C.:  Research Triangle
Institute, 1990).

14. R. Simeone, W. Rhodes, and D. Hunt, Methodology for Estimating the Number of Hardcore Drug Users,
report submitted to the Office of National Drug Control Policy, March 1997.

15. SAMHSA estimates that 7.1 million people needed treatment in 1994.  Persons needing treatment are
divided into two categories, Level 1 and Level 2.  The Level 2 category is a more severe category of need
and contains about 3.6 million people.  We have used this 3.6 million figure in our calculations under the
assumption that Level 2 users are similar to the hardcore drug users described in our report.  See: 
Substance Abuse and Mental Health Services Administration, AThe Need for and Delivery of Drug Abuse
Services: Recent Estimates,@ February 22, 1996.

16. SAMHSA defines those who are severely in need of drug treatment using four criteria.  NHSDA
respondents were classified as in need of treatment if they reported any of the following in the past 12
months:

$ Been dependent on any drug other than marijuana;
$ Reported injecting cocaine, heroin or stimulants;
$ Received drug abuse treatment at a specialty facility; and
$ Used drugs frequently.

To account for the underestimation of hard-core drug use in the NHSDA, SAMHSA adjusted the number
of people needing treatment using a ratio estimation technique that links NHSDA data to data from the
Uniform Crime Reports and the National Drug and Alcohol Treatment Unit Survey.  This ratio estimation
technique inflated estimates of treatment need by 20% in 1991 and 1992 and 30% in 1993.  Although we
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did not have figures for the ratio estimation in 1994, we assumed a similar adjustment of 20 to 30%.  See:
 Substance Abuse and Mental Health Services Administration, AThe Need for and Delivery of Drug Abuse
Services:  Recent Estimates,@ February 22, 1996 and AEstimating Substance Abuse Treatment Need for
a National Household Survey,@ by Joan Epstein and Joseph Gfoerer, OAS Working Paper, presented at
the 37th International Congress on Alcohol and Drug Dependence, August 20-25, 1995, UCSD Campus,
La Jolla, California.

17. Using SAMHSA=s description of their technique for estimating the number of persons needing treatment,
we developed the following algorithm using the NHSDA.  Persons were classified as severely needing
treatment if they met at least one of the following criteria:

$ Dependence on any drug other than marijuana in the past 12 months.  Six question types from
the 1994 revised NHSDA were used to approximate the DSM-III-R criteria for drug
dependence.  Respondents were classified as dependent if they answered at least three of these
six questions positively for any drug except marijuana.  We originally defined dependence using
positive answers to at least two of the six questions, since the DSM-III-R uses three of nine
questions to determine dependence.  However, this procedure yielded estimates that were too
high.

$ Reported using needles to inject cocaine, heroin or stimulants at least once during the last year.

$ Reported receiving drug treatment at a hospital (as an inpatient), a drug treatment facility (as an
inpatient), or at a mental health facility over the past year.

$ In the past year, reported using marijuana daily and met the criteria for marijuana dependence
described above, reported any heroin use, reported using cocaine at least weekly, or reported
daily use of other drugs, including inhalants, hallucinogens, stimulants, sedatives, analgesics, and
tranquilizers.

We inflated the estimate obtained through this method by 25% to approximate the ratio estimation
technique used by SAMHSA.

18. National Institute on Drug Abuse, Epidemiological Trends in Drug Abuse, Volume I:  Highlights and
Executive Summary, Community Epidemiological Work Group, December 1996:  Exhibit 5, page 18.  We
excluded Minneapolis/St. Paul from this summary, because that site did not exclude alcohol B only from
its treatment statistics.

19. Treatment Episode Data Set (TEDS): 1992-1997.  SAMHSA, August 26, 1999.  Downloaded from the
Internet 11/18/1999: www. samhsa.gov/teds9297.htm

20. Center for Disease Control and Prevention, HIV/AIDS Surveillance Report 1998, Vol. 10 (No. 2).

21. Trends in lifetime prevalence of heroin use among 12th graders rose from 1993 to 1997, but leveled or
dropped from 1997 to 1998.  Table 5-1, National Survey Results on Drug Use from the Monitoring the
Future Study, 1975-1998 (Bethesda, Maryland: National Institute on Drug Abuse, 1999).

22. Treatment data are difficult to interpret.  From the Treatment Episode Data, we observe that treatment
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admissions for heroin increased from 167,000 in 1992 to 218,000 in 1997; furthermore, while 77 percent
of heroin users injected in 1992, only 68 percent injected in 1997.  Perhaps these trends imply more
heroin users in the late 1990s.  It certainly implies a larger prevalence on non-injection drug use. 
Substance Abuse Mental Health Services Administration, Treatment Episode Data Set (TEDS):
1992-1997.

23. Table 2.10 Downloaded from the Internet on 11/15/99: www.samsha.gov/oas/p0000018.htm

24. R. Simeone, W. Rhodes, and D. Hunt.  Methodology for Estimating the Number of Hardcore Drug Users.
 Report submitted to the Office of National Drug Control Policy by Abt Associates Inc., March 1997.

25. Weekly expenditures on cocaine and heroin have decreased over time, but this change results from using
the CPI to convert expenditures to 1998 dollar equivalents.  Many hardcore users spend two-thirds of
their incomes on drugs, but they probably do not see themselves as spending less over time because the
price of cocaine and heroin has fallen in real terms since 1988.  The CPI is not a good reflection of a
hardcore drug users= market basket.

26. K.J. Riley, Crack, Powder Cocaine, and Heroin: Drug Purchase and Use Patterns in Six U.S. Cities, joint
report of the National Institute of Justice and the Office of National Drug Control Policy (Washington,
D.C., December 1997).

27. We are indebted to Linda Truitt for these calculations.

28. On this point, see J. Caulkins, B. Johnson, A. Taylor and L. Taylor, AWhat Drug Dealers Tell Us About
Their Costs of Doing Business,@ Journal of Drug Issues 29(2), Spring 1999.  This study was about the
distribution of crack, but a similar marketing scheme is likely to pertain to heroin.

29. Two factors make the assumption of higher spending questionable.  First, incomes of most drug users
cannot support a higher level of drug use.  Second, heavy drug users have a high level of unemployment
and underemployment.  D. Hunt and W. Rhodes, ACharacteristics of Heavy Cocaine Users, Including
Polydrug Use, Criminal Activity and Health Risks,@ paper prepared for ONDCP, December 14, 1992.
 As discussed in Appendix B, illegal income from property crimes and prostitution accounts for much
of the expenditure on drug use.  However, illegal income cannot account for higher expenditures than
are reported in this study.  Drug dealing is often advanced as a way to support hardcore drug use, but
in total, street-level dealing cannot generate the dollars that ultimately must go to satisfy the cash
demands of middle-level and upper-level dealers.  If expenditures are much greater than reported here,
the income source for supporting that level of consumption is suspect.

30. Reuter and Kleiman estimated that the market for cocaine was about $8 billion in 1982.  This is about $14
billion in 1998 dollars.  Because of the accelerating use of cocaine from that time until the mid-1980s,
and after accounting for inflation, it is not surprising that their estimate is less than the figure reported
here.  Their $8 billion estimate for heroin expenditures equals about $14 billion in 1998 dollars.  That is
considerably less than our 1989 estimate.  P. Reuter and M. Kleiman, ARisks and Prices:  An Economic
Analysis of Drug Enforcement,@ in Crime and Justice:  An Annual Review of Research, volume 7, ed.
M. Tonry and N. Morris (Chicago: University of Chicago Press, 1986), 194.  Carlson, who conducted
a study of the underground economy for the Internal Revenue Service, reported that an estimated $11
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billion was spent on cocaine in 1982.  K. Carlson et al., "Unreported Taxable Income for Selected Illegal
Activities:  Volume I:  Consensual Crimes," paper prepared for the Internal Revenue Service under
contract number TIR-81.57, September 1984.  In an update of his study, Carlson estimated that cocaine
expenditures increased from $5.8 to $6.6 billion between 1988 and 1991.  K. Carlson, AUnreported Illegal
Source Income 1983-1995,@ paper prepared for the Internal Revenue Service under order number 89-
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report, there was a marked decrease in the cost of heroin and an equally marked increase in the purity
of heroin available to American consumers.  At least as of 1995, Colombia had replaced Southeast and
Southwest Asia as the principal source of heroin sold in the United States, and distribution practices
changed as a consequence.  As Appendix B argues, ethnographers increasingly reported that drugs were
being distributed by profit dealers instead of users.

32. Using the CPI to inflate expenditure on drugs is arguable.  The Federal government computes the CPI
from a weighted average of prices paid by consumers for what is deemed to be a typical market basket.
 The problem when applying this CPI to hardcore users is that their market basket is grossly
atypicalCtwo-thirds to three-quarters of their income may be spent on illicit drugs.  (See J. Fagan, ADrug
Selling and Illicit Income in Distressed Neighborhoods:  The Economic Lives of Street-Level Drug Users
and Dealers,@ in Drugs, Crime and Social Isolation, edited by A. Harrell and G. Peterson, (Washington,
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spend about the same amount in 1998 as they spent in 1988.
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years.@  December 1998 Advance Report.  Downloaded from the Internet 11/15/99:
www.cdmgroup.com/cewg/docs/1298-miami/1298adv.ntm#heroin
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Demand and Supply.  Report submitted to the National Institute of Justice by Abt Associates Inc.,
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37. National Narcotics Intelligence Consumers Committee, The NNICC Report 1993:  The Supply of Illicit
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Drugs to the United States (Washington, D.C., August 1994): 61.

38. The estimate of 0.0136 ounces is equivalent to 0.39 grams.  The 1997 NNICC report says that a joint
contains one-half gram on average, and that a A. . . blunt may contain as much as 6 times this amount.@
 If the NNICC estimate is correct, our estimates would be about 25 percent too low, but the source of
the NNICC estimate is unknown.  The NNICC Report 1997: The Supply of Illicit Drugs to the United
States (Washington, DC: DEA, November 1998).
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40. In 1993, about 74 percent of arrestees who tested positive for marijuana use at the time of booking
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41. Using several self-report surveys, BOTEC Analysis Corporation estimated that marijuana costs $222 an
ounce and that an ounce could be divided into 60 joints, yielding a unit price of $3.70 per joint.  Based
on these assumptions, BOTEC estimated that Americans spent $13.1 billion on 1,599 tons of marijuana
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of National Drug Control Policy by Abt Associates Inc., May  2000.
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51. Calculations began with all the seizure reports contained in the Heroin Signature Program data file.  These
reports are not comprehensive of all seizures at ports of entry.  From this file we selected all reports
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0.87 for Southeast Asia
1.32 for Southwest Asia
1.67 for South America

As a practical matter, then, this weighting gives greater emphasis to Mexican and South American heroin.
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63. The DEA no longer estimates the amount of marijuana under cultivation outdoors in the United States.
 The DEA also notes that indoor cultivation continues and that there is no way to estimate the extent of
this practice. The NNICC Report, 1995: The Supply of Illicit Drugs to the United States (Washington,
D.C.:  National Narcotics Intelligence Consumers Committee, August 1996).
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66. A standardized retail cocaine purchase consists of 0.35 pure grams of cocaine at 67 percent purity. By
assumption, retail cocaine purchases involve transactions of 0.01 to 1.0 pure grams.

67. A standardized middle level cocaine sale involves 30 pure grams (37.5 bulk grams) of cocaine at 80
percent purity.  Middle level cocaine transactions are estimated to range from 15 to 140 grams, costing
between $10 and $1000 per gram.

68. A standardized importation level purchase is 358 pure grams at 73 percent purity.  Importation level
purchases were 0.1 metric tons and larger.

69. A standardized purchase level for injection drug users is 40 milligrams at 13 percent purity.  Purchases
of 100 pure milligrams or less were considered to be purchases by injectors.

70. A standardized purchase level for those who sniff heroin is about one-third pure gram at 39 percent
purity.  Purchases between 0.1 and 1.0 pure grams fit this category.
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71. A street-level purchase is 2.94 pure grams at 41% purity.  This includes purchases of between 0.001 and

10 pure grams.

72. An importation-level purchase is 321 pure grams at 71 percent purity.  A purchase was considered to
be at the importation level if it exceeded 100 pure grams.

73. These estimates reflect retail level sales ranging from 0.001 to 10 grams; the retail price is evaluated at
3.1 grams.  The importation level is for purchases of 1 metric ton and more.  The prices are evaluated
at 1.8 metric tons.


