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Report 1  

 

Assessing the Operation of the Global Drug Market *  
Peter Reuter  

 
 

 
Abstract  
 
Illicit drugs, predominantly cocaine and heroin, now generate a substantial international and 
domestic trad e. For these two drugs, production is concentrated in poor nations and the bulk of 
revenues, though not of consumption, is generated by users in wealthy countries. Earnings have an 
odd shape; most of the money goes to a very large number of low level retai lers in wealthy 

countries while the fortunes are made by a small number of entrepreneurs, many of whom come 
from the producing countries. Actual producers and refiners receive one or two percent of the total; 

almost all the rest is payment for distribution  labor. The industry is in general competitive, though 
some sectors in some countries have small numbers of competing organizations.   
 
It is not difficult to explain why cocaine heroin production occurs primarily in poor countries and 

only a little harder  to understand why the accounting profits  are downstream. Almost everything 
else about the trade presents a challenge, both descriptively and analytically. Why is the 
production of cocaine and heroin concentrated in such a small number of poor countries? H ow are 
the different sectors organized, in terms of enterprise size and internal structure? What is the 
relationship of drug trafficking and distribution to other transnational and organized criminal 
activities?  
 

Cannabis and ATS provide a contrast in sev eral dimensions. For cannabis a high percentage is 
produced in rich consuming countries and a larger share goes to the growers. ATS is produced in 
both rich and poor countries and traded in both directions.  
 

These questions serve to organize the paper, whi ch reviews what is known about the operation of 
these various markets. It offers a theoretical account  for a number of the features.   
 

 
1. Introduction and O verview  

 
Illicit drugs, predominantly Amphetamine Type Stimulants (ATS), cannabis, cocaine and hero in, 
now generate a substantial international and domestic trade. There are substantial differences 
among the drugs in the distribution of production across countries, but more similarity in the 

distribution of income across different levels of the trade an d in the ways in which the drugs are 
distributed.  
 
For cocaine and heroin, production is concentrated in a tiny number of poor nations and the bulk of 
revenues, though not of consumption, is generated by users in wealthy countries. Earnings have an 
odd sha pe; most of the money goes to a very large number of low level retailers in wealthy 

countries while the fortunes are made by a small number of entrepreneurs, many of whom come 

from the producing countries. Actual producers and refiners receive one or two p ercent of the total; 
almost all the rest is payment for distribution labour. The industry is in general competitive, though 
some sectors in some countries have small numbers of competing organizations.  
 
The principal costs of the cocaine and heroin industr ies are associated with distribution rather than 
production; Table 1 provides approximate figures on the cost of cocaine at different points in the 
distribution system to the United States and generates three observations, which are also true for 

heroin an d for Western Europe:  
 
Table 1 Prices of c ocaine and heroin through the distribution s ystem ca. 2000  
(per pure kilogram equivalent)  

Stage  Cocaine  Heroin  

Farm gate  $650 (Leaf in Colombia)  $550 (Opium in Afghanistan)  

Export  $1,000 (Colombia)  $2,000 -4,000 ( Afghanistan)  
Import  $15 -20,000 (Miami)  $35,000  

                                           
*  This paper expands and updates Reuter (2003).  
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Wholesale (Kilo)  $33,000 (Chicago)  $50,000 (London)  

Wholesale (Oz)  $52,000 (Chicago)  $65,000  
Retail (100 mg. pure)  $120,000 (Chicago)  $135,000 (London)  
Source: Drug Enforcement Administration; EMCDDA; UNO DC;  Matrix, 2007.  

 
These figures, which are indicative rather than precise, suggest three general propositions:  
1. The cost of production, as opposed to distribution, is a trivial share of the final price. That 

statement holds true even if one adds the co st of refining.  
2. The vast majority of costs are accounted for by domestic distribution in the consumer country. 
Smuggling, which is the principal transnational activity, accounts for a modest share but much 
more than production and refining.  
3. Most of the domestic distribution revenues go to the lowest levels of the distribution system. If 
the retailer and lowest level wholesaler each raise their purchase price by 75 percent, which until 
recently was a low estimate of the margin, they account for two th irds of the final price. This is 

consistent with the enormous increase in price from the ounce level to retail observed in Table 1. 

The high costs of distribution represent primarily the need to compensate low level dealers for the 
risks of arrest or incar ceration and, in some countries, of violence by other participants. This does 
not require that retailers be at higher risk of detection and punishment compared to wholesalers 
and traffickers; it is just that the risk is distributed over a much smaller quan tity of drug at the 
retail level, as discussed below.  
 

For marijuana the location and distribution of earnings are very different. Production occurs in most 
nations that also consume and domestic producers account for most of the total. Only two 
developing  countries, Mexico and Morocco, both in the Middle Income category, are regarded as 
having a major role in supplying rich countries. A larger share of the total revenues go to the 
producers, though there are no comprehensive data that would allow for a glo bal estimate of the 
share going to producers as opposed to traffickers and sellers. The international trade component 

is slight.  
 
ATS, a diverse set of substances including amphetamines, ecstasy and methamphetamine, present 

yet another configuration. The n umber of producing countries is more than the handful in the 
cocaine and heroin industries but much less than for cannabis. While there is a large flow from 
production of methamphetamine in poor countries to consumer s in rich countries, there is also a 
flo w of ecstasy the other way. As with cocaine and heroin, poor country producers receive a very 

small share of total revenues.  
 
It is not difficult to explain why production of cocaine and heroin occurs primarily in poor countries 
and only a little harder to  understand why the accounting profits 1 for those drugs are downstream 
or the higher share going to cannabis growers in rich countries. Almost everything else about the 
trade presents a challenge, both descriptively and analytically. Why is the production of cocaine 
and heroin concentrated in such a small number of poor countries? How are the different sectors 

organized, in terms of enterprise size and internal structure? What is the relationship of drug 
trafficking and distribution to other transnational a nd organized criminal activities? Why are the 
compensation for mid - level dealers in cannabis and ATS so high, in face of apparently low risks of 
either arrest or violent victimization?  

 
The next chapter discusses the location of production. Chapter 3 prese nts information about the 

smuggling sector, which leads to chapter 4 :  on immigrants and drug distribution, since smuggling 
and immigration have been closely linked in many countries. Chapter 5 describes the organization 
of the market at higher levels. Chap ter 6 provides a summary description of the large literature on 
retailing and chapter 7 gives concluding comments.  
 
 
2. Which nations produce and why  

 
A small number of nations account for the vast bulk of production of coca and opium. According to 
officia l estimates (e.g. U.S. Department of State, 2008; UNODC, 2008), Myanmar and Afghanistan 
have accounted for over 80 percent of global production of opium since the mid -1980s. Since the 
turn of the century, Afghanistan has increasingly dominated, so that in 2007 it was estimated to 

                                           
1The distinction here is between true economic profits, which take account of opportunity costs, and a more 
common - language concept of profits as revenues in excess of actual payment s for labor, transportation, rental 
etc. In a very risky business, accounting profits may be high while true economic profits are low or even 
negative, once risk compensation is included in costs. See Boyum (1992).  
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account for 93% of the total (8,200 tons out of 8,870 tons).  A total of six countries account for 

98% of world production.  
 
Bolivia, Colombia and Peru account for all of coca production. The distribution of production among 
them ha s changed over time. In the 1980s, when the illegal market in the U.S. first emerged, it 
was produced primarily in Peru, Bolivia was second and Colombia a distant third. Since the mid -
1990s this has changed markedly, with Colombia responsible for about two  thirds of total 
production. Though other nations in the Andes, particularly Ecuador, are always rumoured to be 

about to enter the coca growing sector, none has so far done so.  
 
There is no technical reason for not producing cocaine or heroin in the United  States or Western 
Europe. Hydroponic techniques could be used for both coca and opium poppies. However the 
enforcement risks faced by producers in the U.S. or Western Europe are substantial and the risk 
compensation costs sufficiently high, that even with  transportation costs and associated interdiction 

risks, local production of coca and opium poppies have never developed; indeed, these drugs are 

not even refined in the Western world.  
 
Francisco Thoumi (2003) contrasts the distribution of coca and opium p roduction across nations 
with that for legitimate agricultural products. Coffee can be grown in many countries; in fact, a 
large number of those countries do have coffee producing and exporting industries. Many countries 
are capable of producing opium or c oca; very few of them do. For example, opium has at various 

times been grown in China, Lebanon, Macedonia and Turkey. However none of these are currently 
active producers for the illicit market.  
 
It is useful to contrast this configuration with that for c annabis. One hundred and thirty four 
countries report to UNODC that cannabis is produced in their territory (Legget & Pieschmann, 
2008). U.S. production accounts for a substantial (though unknown) share of U.S. consumption, 
apparently much of it grown indo ors. The Netherlands estimates domestic production that 

approximately 18,000 ñcannabis farmsò produced between 130 and 300 tons of cannabis in the 
early part of this decade (van der Heiden, 2007), far more than might be consumed by Dutch users 

and the coff ee shop visitors (less than 80 tons). Some of this is exported to other Western 
European nations. Bouchard (2008) estimates that production in the province of Quebec in 2004 
totalled 300 tons, of which less than one third was consumed in the province. Most  of the rest was 
presumably shipped across the land border with the United States or trafficked to Ontario.  

 
Mexico and Morocco are the only nations identified as major exporters, Mexico exclusively to the 
United States and Morocco to Europe. There are no  estimates of what share of consumption in 
these markets are accounted for by imports from these producers. However it is unlikely that the 
total international trade component of the cannabis trade is large.  
 
Cannabis' exceptional status in terms of disbur sed production probably rests on four factors: the 

bulkiness per unit value 2; which raises smuggling costs substantially; the high yields per square 
meter, which allow a grower to produce substantial revenues from a small area; and the existence 
of a bouti que market of user/growers interested in developing better breeds of the plant; and the 
ease of entry, since the seeds are widely available and there are probably few economies of scale 

beyond quite a small number of plants.  
 
ATS production is scattered a round the world but not in many countries and not always in 

developing countries. It is useful to consider the three component drugs (amphetamine, ecstasy 
and methamphetamine) separately.  
 
Amphetamine is primarily consumed in Europe and that is the locus of production as well. 
Manufacturing requires neither highly specialized skills nor sophisticated facilities. The United 
Kingdom was for some years the principal production centre but other Western and Eastern 

European nations (notably Belgium, the Netherl ands and Poland) have become more prominent in 
recent years.  
 
Methamphetamine is produced mostly in East Asia and North America. In Asia the UNODC (2008) 
reports substantial methamphetamine production in China, Indonesia, Myanmar and the 
Philippines; thes e countries service both large domestic markets and markets in other Asian 

                                           
2 A kilogram of cocaine might have a bord er price of 10,000 Euros entering Europe; a kilogram of cannabis 

would be only a few hundred Euros.  
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countries such as Japan and Korea. However methamphetamine is also produced in Australia, 

where a substantial domestic market has developed. Mexico produces for the U.S. market; 
how ever tough enforcement at the border and perhaps effective precursor controls in Mexico itself 
have led to the development of a U.S. based production capacity. 3   
 
For ecstasy on the other hand, rich nations (such as the Netherlands and the U.K.) are major  
exporters to many countries, including developing countries such as Brazil (e.g., Barrionuevo, 
2009). The production process requires considerable sophistication both of technicians and 

equipment; this may explain the location of the producers in the deve loped world.  
 
Risks and the costs of bearing them provide a plausible, though still untested, explanation for all 
these observations (Reuter & Kleiman, 1986). Coca and opium are grown in countries characterized 
by labour and land that have low prices rela tive to those in Europe and North America  (Kennedy et 
al., 1993 ). The comparative advantage of these countries is reinforced by the reluctance or inability 

of governments in Bolivia, Colombia and Peru (for coca) and Afghanistan and Myanmar (for 

opium/heroi n) to act aggressively against growers or early stage refiners. Low opportunity cost for 
factors of production plus low enforcement risks produce very modest prices for the refined product 
and also ensure that production does not move upstream geographical ly.  
 
It is also useful to consider why neighbouring countries, involved in transhipment, have not been 
major producers. Consider for example Thailand. In the early 1970s it was a major producer of 

opium. It also has had a substantial addict population (pre dominantly heroin using). It continues to 
suffer from high levels of corruption, both in the powerful military and in the civilian government. It 
would seem to be a strong candidate for a large opium production sector.  
 
Yet Thailand now produces little and  serves primarily as a consuming and transhipment country for 
Myanmar  (Kramer,  2008). The explanation can probably be found in economic factors. Over the 
past thirty years Thailand has had high rates of growth, raising the opportunity cost of land and 

labo ur relative to impoverished Myanmar 4. Thus, Thai farmers have not been able to compete in 
the opium growing sector, particularly since the illegality of the product has inhibited the 

development of more technologically advanced growing methods. Targeted al ternative 
development programs, sponsored by the Thai king, may also have contributed to the decline of 
production in Thailand. The Thai government, despite the corruption of its border drug controls, 
has also been more willing to act aggressively against growers.  

 
Until the mid -1990s Colombia was the other anomaly, a nation that would have been expected to 
dominate coca growing, given that coca grew readily there and domestic production would reduce 
the risk of interdiction. Though the principal source of refined exports to the United States, and an 
important source for Western Europe, it was a distant third in coca production until the mid -1990s. 
The subsequent and rather sudden expansion of coca growing in Colombia, which has accompanied 
a decline in Peru vian and, to a lesser extent, Bolivian production may be the result of specific 

political factors and developments in the other two producers. The upturn in political violence in 
Colombia has led to a large internal migration from more settled agricultural  regions, where the 
paramilitary are most active, to unsettled areas in which there are few economic opportunities 
other than coca growing and in which the guerrillas can provide effective protection (Thoumi, 

2003). The decline in Peruvian production may a lso be the consequence of an extended blight, the 
first to hit the coca crop in recent decades, and a period of intense enforcement against air traffic 
of coca base between Peru and Colombia. In Bolivia a broad program of developmental support in 

the princ ipal producing area (the Chapare) and perhaps actions of the governments prior to the 
2006 election of Evo Morales as president led to sharp decline in production. 5 If peace and stability 
ever return to rural Colombia, the coca trade may shift back to the poorer Bolivia; the recent loss 
of leadership and membership in the FARC, along with the demilitarization of the paramilitary, may 
allow a test of that proposition.  
 

One might more usefully ask whether the new republics of Central Asia are likely to become  major 
players in the international heroin business. They certainly have low cost land and labour, as well 

                                           
3 Typical of the uncertainty about quantities related to the methamphetamine market, Brouwer et al, (2006) 
report that Mexico based groups accounted for 70 -90% of the U.S. methamphetamine market in the early part 
of this decade, despite the large number of labs detected inside the United States.  
4 The per capita GDP for Thailand is more than ten times that of Myanmar.  
5 The governments cracked down on illegal  production and then negotiated an agreement with the cocoleros in 
the Chapare that allowed each household to produce coca in a small area.  Ostensibly this production went to 
the small licit market for coca leaves; in fact most of it went into the illegal  market for cocaine.  
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as apparently good ecological conditions for growing opium and a traditional expertise; Uzbekistan 

had a licit opium production industry in the Sovie t era. Some governments, such as that of 
Tajikistan, are desperate for foreign currency, have few alternative sources and little concern about 
their standing in international organizations; they are unlikely to aggressively enforce prohibitions 
against gro wing opium poppies or to have the capability to do so even if they desired to. They are 
certain to be low cost producers, just as they are currently low cost smugglers to the Russian 
market.  
 

But are they advantaged, compared to current low cost producers,  notably Afghanistan and 
Myanmar? Though closer to Europe and with significant populations resident in Russia and perhaps 
even in Western Europe, the commercial connections with Western Europe are likely to be weak 
compared to Myanmar, through established Thai and Chinese trafficking networks, imbedded in 
growing legitimate traffic. The Central Asian republics will only become major players in the 
European opium markets if there are disruptions (including rapid economic development) in the 

current major sup plier countries.  

 
Both in the Andes and in Afghanistan the growers are small producers and there is no suggestion 
that they have any collective power in bargaining. Mansfield, in a series of studies over the last 
decade (e.g. Mansfield, 2007; 2008) has sho wn that opium is just another crop that farmers 
choose to grow with the amount grown depending on access to water, availability of infrastructure, 
prices of other agricultural commodities, availability of family labour etc. At that level, it is a typical 

agricultural product, produced by many independent decision makers. Even at the level of traders, 
the market appears to be competitive (Byrd & Jongelez, 2006). Only at the highest level of the 
domestic Afghanistan trade is there any indication of possible m arket power. While there are no 
similarly detailed studies of the coca producing and cocaine refining sectors in Colombia, there is 
little indication of any control. Observations of opium latex industry in Colombia by Sergio Uribe 
reported in Paoli, Greenf ield and Reuter (2009, Chapter 8) show that this has also been a 
decentralized industry of small farmers, with perhaps monopolistic competition in the financing and 

processing sectors.  
 

There is an emerging literature on cannabis production in wealthy coun tries. For example, 
Bouchard (in press) provides a fine -grained description of marijuana growing in Quebec, an 
important supplier to the U.S. market according to his careful estimates. Again what emerges is an 
industry of many small producers with minimal co-ordination, often employing teenagers as 

workers (Bouchard, forthcoming). Less is available on production in poor countries that serve as 
suppliers to the West. In Morocco, cannabis growing is a major agricultural activity in some 
regions, again involvi ng small farmers who sell to numerous middle -men (Gamella & Jimenez -
Rodrigo, 2008). There are no published studies of cannabis production in Mexico.  
 
ATS production is very lightly studied. Countries emerge and depart the market from time to time. 
Manufact uring facilities are typically small and mobile. The relationship between production activity 

and other criminal activities vary across nations and drugs. For example, in Australia 
methamphetamine production is associated with motorcycle gangs (Andreas, 20 07), while in the 
United States it has shifted from such gangs to criminal groups of Mexican origin. Production in 
Myanmar on the other hand is controlled by a variety of different political groups (Kramer  et al. , 

2008).  
 
 

3. Smuggling  
 
The modest share o f retail price associated with international cocaine and heroin smuggling is 
easily explained. 6 First, consider cocaine, which travels in large bundles at that stage; seizures 
suggest that shipments of 250 -500 kilograms are quite common. Though large sums may be paid 
to pilots for flying small planes carrying cocaine or to Honduran colonels in return for ignoring their 

landing, these costs are defrayed over a large quantity. A pilot who demands $500,000 for flying a 
plane with 250 kilograms is generating co sts of only $2,000 per kilogram, about 2 percent of the 
retail price in the United States. Even if the plane has to be abandoned after one flight, that adds 
only another $2,000 to the kilogram price. For Europe, where courier smuggling may be more 
importan t, since it is remote from production areas for both cocaine and heroin, payments to the 
couriers again amount to only a few thousand Euros per kilo. 7 For shipments in container cargo, 

                                           
6 This analysis draws heavily on Reuter (1988).  
7 For a revealing analysis of the role of courier smuggling through the Netherlands Antilles, see UNODC and 
World Bank (2007), Chapter 7.  



   

 

12  

seizure constitutes little more than random tax collection; replacement  cost of the seized drugs is 

substantially less than the landed price 8, so high seizure rates have modest effect even on 
wholesale prices. 9  
 
A large share of cocaine in the 1980s was smuggled to the United States in dedicated vessels, 
either small boats o r planes. Intense interdiction has changed both routes and patterns. Small (and 
sometimes not so small) planes are still used to carry a substantial fraction of cocaine to Mexico, 
from where it enters the U.S. in regular cargo, either by truck or cargo ves sel. Patterns of seizure 

also suggest that in recent years even shipments direct from Colombia have tended to travel in 
commercial traffic, both air and sea. The drug is found concealed in an enormous variety of 
cargoes; frozen fruit pulp containers, woode n furniture and suspended in other liquids. European 
smuggling patterns are influenced by the simple distance from Colombia to Western Europe; 
dedicated small planes and boats are less feasible. An increasing share is now coming through 
West African transi t countries, such as Ghana and Guinea -Bissau (Sullivan, 2008).  

 

Heroin smuggling appears to be less efficient, at least as measured in dollars per kilogram. Heroin 
that exits Myanmar at $1,000 per kilogram (in bundles of ten kilograms or more) sells on arr ival in 
the United States for $50,000 per kilogram. There have been a few multi -hundred kilogram 
shipments of heroin but they are very rare compared to those for cocaine. The drug often travels in 
small bundles carried internally by individual couriers. 10  "Body -packing" where the couriers are low 
wage earners, produces per kilogram smuggling costs of less than $10,000. A body -packer can 

apparently carry about 3/4 of a kilogram. A payment of $5,000 for incurring a 1 in 10 risk in prison 
(perhaps acceptable fo r couriers whose legitimate wages are only about $2,000 per annum), along 
with $3,000 in travel expenses, produces a kilogram cost of just over $11,000 11  compared to a 
retail price of $1 million. The remainder of the smugglers' margin is for assuming other kinds of 
risk. Body packing is also a common mode of smuggling from Central Asia, particularly Tajikistan, 
into Russia. The payments to couriers there are much lower, perhaps as little as $200, reflecting 
both the greater poverty of that region compared to  Mexico (a Middle Income country now by 

World Bank standards) and the lower risk of apprehension.  
 

Note however that, as a share of the retail price, the ratio for heroin is actually less than for 
cocaine, about 5 -10 percent compared to 15 percent for coc aine. This is one of many unresolved 
puzzles about the relationship between cocaine and heroin prices, which maintain, at least in the 
United States, a remarkably constant ratio of 1 to 10 (Caulkins et al., 2005).  

 
Smuggling costs depend on the ability to conceal drugs in a flow of legitimate commerce and 
traffic. Colombia and Mexico serve as the principal smuggling platforms to the United States 
because they have large immigrant populations in the United States and extensive air traffic and 
trade. In the c ase of Mexico, there is also a lengthy porous land border. Though Mexico is a high 
cost producer, farm -gate prices for opium in Mexico being typically $2,000 to $5,000 per kilo, 
compared to a few hundred dollars in Myanmar, the low smuggling costs equalize  total landed 

price. Colombia, a source for heroin that emerged in the early 1990s, also represents high farm 
gate production with relatively low smuggling costs. 12  Colombia and Mexico are minor producers of 
opium worldwide, accounting for perhaps three per cent of the total but have been source of nearly 
two thirds of U.S. heroin. 13  

 

                                           
8 The exit price of cocaine from Colombia may be  no more than 2,000 Euros; the price at first sale in Europe 
may be ten times as high.  What is replacement cost for the smuggler depends on what costs have already 
been incurred at the point of seizure.  Near the entry point to Europe that may include pay ments to corrupt 
officials in transshipment countries and some part of the courierôs fees.  It is impossible to determine where the 
replacement cost in general falls between the export and import prices.  
9 This is not an argument for abandoning interdicti on but for recognizing the limits of its effectiveness in making 
cocaine more expensive and less available in mature markets.  
10  Nigerian traffickers seem to specialize in such smuggling. Mark Kleiman has estimated that Nigerian couriersô 
body packing heroi n into New York in the early 1990s accounted for over 500 kilograms per annum, 3 to 5 
percent of estimated U.S. consumption. That requires only three body packers every two days.  
11  The risk and payment figures here are moderately informed guesses; the purp ose is simply to provide a 
sense of the magnitudes involved.  
12  There are indications that the Colombian heroin production has declined sharply since the early part of this 
decade; see U.S. Department of State (2008). However seizures of heroin in Colombia have barely fallen (Paoli, 
Greenfield and Reuter, in press).  
13  Whether the share is as high as officially estimated is questionable; see Drug Availability Steering Group 
(2002) and Paoli, Greenfield and Reuter (2009). However they certainly have supplied a  substantial share of 
U.S. consumption in recent years.  
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Nigeria is an interesting anomaly, a nation that seems to have little potential role in the 

international drug trade. It is isolated from the any of the principal producer or con sumer countries 
and lacks a significant base of traditional domestic production or consumption. Nonetheless, 
Nigerian traffickers have come to play a significant role in the shipping of heroin between 
Southeast Asia and the U.S. 14  and also to Europe. They h ave even been identified as important 
figures in the early stages of heroin trafficking in Central Asia. More recently Nigerian traffickers 
have even entered the cocaine business, though the production centres are still more remote from 
their home country.  

 
The explanation is probably to be found in a complex of factors. Nigerians are highly 
entrepreneurial, have been misruled by corrupt governments over a long time, have large overseas 
populations, weak civil society, very low domestic wages and moderately  good commercial links to 
the rest of the world. Thus it is relatively easy to buy protection for transactions in Nigerian 
airports (corruption and a weak governmental tradition), to establish connections in both the 

source and consumption nations (large o verseas populations) and to use existing commercial 

transportation 15 ; smuggling labour is cheap (low domestic wages) and the entrepreneurial tradition 
produces many competent and enthusiastic smuggling organizers. Nigeria is not unique in most of 
these dime nsions (except for size and connections with the rest of the world) and there is perhaps 
an accidental quality to its initiation into the trade, but these other factors plausibly play a major 
role. The country of Nigeria may have been supplanted by other W est African states as a transit 
location in recent years, as indicated by the origin of seizures at Londonôs Heathrow Airport, but it 

is less clear that Nigerians have been supplanted as smugglers.  
 
The drug trade frequently takes indirect paths for smuggl ing. Seizures in Germany may turn out to 
have travelled through Scandinavia into Russia and then exited through Poland to their final 
market. Ruggiero and South (1995) describe "a joint Czech -Colombia venture to ship sugar rice 
and soya to CzechoslovakiaéThis operation was used to smuggle cocaine, destined for Western 
Europe. In 1991, police say that 440 lbs. of cocaine were seized in Bohemia and at Gdansk in 

Poland, which would have been smuggled onward to the Netherlands and Britain" (p 75) . A large 
share  of UK heroin has been transported through Jamaica (McSweeney, Turnbull and Hough, 

2008).  
 
Immigrants have advantages in exporting, with better knowledge of potential sellers and corruption 
opportunities. Few potential US importers speak any of the languag es of the Golden Triangle 

(Myanmar, Laos and Thailand); English has more currency in Pakistan but not much in Afghanistan. 
Corrupt officials may be much more at ease in dealing with traffickers whose families they can hold 
in mutual hostage. Moreover, non -native traffickers are likely to be conspicuous in the growing 
regions. Nor are the exporters merely agents for wealthy country nations, in sharp contrast to the 
international trade in refined agricultural products. Khun Sa, an exotic figure associated wit h 
irridentist ethnic groups on the periphery of Myanmar was the dominant figure in opium exports 
from the Golden Triangle for many years (Booth, 1996). The Colombian cocaine trade has spawned 

some spectacular figures, such as Pablo Escobar and Carlos Lehde r, all of them of Colombian 
descent. If there are major US or European exporters in the source countries, they have managed 
to escape detection.  
 

Cannabis smuggling accounts, as already noted, for a modest share of total traffic. Gamella & 
Rodrigo (2008) i n the only detailed analysis of this smuggling, from Morocco, describe an industry 
which is once again characterized by many small enterprises, though they describe two major 

entrepreneurs who acquired prominence before being convicted and incarcerated by the 
government of Morocco. For ATS we were unable to find any systematic research on smuggling 
activities.  
 
The smuggling sector is where great fortunes appear to be made. Most prominent have been the 
Colombian entrepreneurs such as Carlos Lehder and Pablo  Escobar whose extravagant lifestyles 

provided an important part of the imagery of the failure of the state to prevent their accumulation 
of power and wealth. Though there are no documented estimates of their actual earnings, there is 
no doubt that they ac cumulated many hundreds of millions of Euros during their careers. Khun Sa, 
the dominant figure in Myanmarôs heroin industry (both production and exporting) also became 
extraordinarily wealthy and was able to negotiate with the national government an exit from the 

                                           
14  In 1991 Nigerian nationals accounted for 60 percent of the heroin seized at JFK Airport, the principal 
international airport for New York City (Akyeampong, 2005).  
15  Note that, as expected, the drugs  travel with passengers rather than cargo, since Nigerian exports apart from 
oil, are modest.  
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trade that may well have involved payment of large sums. The principal figures in the Mexican drug 

trade, which is mostly smuggling to the U.S., are also reputed to have very large fortunes. Though 
Pearson & Hobbs (2001) in their study of mid - leve l distributors in Britain do not report income 
figures, they provide data that suggest some participants were making many hundreds of 
thousands of pounds per annum though merely middlemen. 16   

                                           
16  For example one dealer was buying 1 -2 kilograms of heroin per week at £21,000 per kilogram and selling it 
at £800 -1,000 per ounce.  Even at the lower of price f igure this would yield about £7,000 per kilogram.  If 
selling 1.5 kilograms per week that would yield roughly £500,000 per annum.  
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4. Immigrants and trafficking in consumer countries  

 
Dominance i n the exporting sector does not imply dominance by the same nationalities in the 
smuggling business or in high level distribution in the consuming countries. However that seems to 
be the case for cocaine and heroin (Paoli & Reuter, 2008).  
 
Immigrant commun ities have substantial advantages in the consuming country as well as their 
own. For example, their communities are likely to provide less co -operation with the police. Even 

language can be a major asset; for example, few police departments are able to con duct effective 
wiretaps or other electronic surveillances of various Chinese languages. They have better 
opportunities for exit and weaker licit market opportunities than most of the native population. 
Continuing immigration can serve as a source of new en trepreneurs and reduce the effectiveness of 
enforcement interventions, as may have been the case with organized crime and Italian 
immigration in the early part of the 20 th  century.  

 

Many wealthy nations see foreign groups as critical to the import of drugs . Table 2 lists a few 
consumer countries and the immigrant groups thought to play a major role in the heroin or cocaine 
industry:   
 
Table 2: Immigrant Groups involved in drug trafficking 17  

Consuming Country  Drug  Immigrant groups  

Australia  Heroin  Chinese, V ietnamese  

Denmark  Heroin  West African  

Britain  Heroin  Turkish  

France  Marijuana  Moroccan  

Switzerland  Heroin  Balkan, Lebanese  

United States  Cocaine  Colombian  

 
Most of these associations are easily explicable, since the immigrant groups come from the 
tr afficking regions. There are few Afghanis in Britain but many immigrants from the neighbouring 

Pakistan. Morocco a traditional producer and consumer of hashish, has sent many emigrants to 
France. The Balkans has long been a transhipment area for heroin ent ering Europe. The only one 

that is difficult to explain is the involvement of West Africans in the Scandinavian heroin trade but 
that may reflect the considerations discussed in the Smuggling section.  
 
The European literature is particularly rich and cons istent on the role of immigrants. For example, 
Killias (1997) reports the dominance of immigrants in every level of the drug trade in Zurich; "In 
1992, in Zurich Canton, Swiss nationals were only 37 percent of suspected drug traffickers and 14 
percent of s uspected drug importers."  (p 386) . Interpol (n.d.) reports that seizures of heroin 

involving Turkish nationals accounted for 40 percent of the total 11.2 tonnes seized in 1996 in 
Europe. "The existence of Turkish communities, roughly totalling over 3 milli on in Western 
European countries, had given the opportunity among Turkish criminal groups to create a ready 
network for transport and redistribution of heroin in Western Europe." (p.18)  
 
The variety of groups involved is impressive. Albrecht (1997; pp.64 -65) reports on the shift in the 

nationality of drug sellers in Frankfurt. In the 1980s, there were many from Sub -Saharan Africa; 

intense enforcement eliminated these nationalities from the trade and they were then replaced by 
North Africans. Albanians are p rominent in the Swiss market (Killias, 1997). Ruggiero (2000) 
supplements this finding through his study of the source country Albanian population, finding that 
drug dealing and importation are important activities for immigrants, many of whom go to Italy.  
Paoli & Reuter (2008) note that Albanians from Albania, Kosovo and Macedonia are all active in the 
trade, suggesting the importance of ethnic and kinship ties rather than nationality.  Arlacchi 2004 

notes that Albanian immigration to Western Europe totals almost 1.4 million, about 20 percent of 
the Albanian populations of the sending region.  
 
Even in the United States, where traffickers are forced to be much more discreet than in the source 
country, it appears that the high levels of the cocaine trade are primarily the province of immigrant 
groups. That is, the principal figures in the import sector are not US nationals but come from the 
producer or transhipment countries; China, Colombia, Mexico for heroin; Colombia and Mexico for 

cocaine.  

                                           
17  These broad statements come from interviews with officials and researchers in these nations, as well as the 
literature, much  of it not scholarly.  
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Paoli and Reut er (2008) suggest five factors that may explain why certain drug markets are 
dominated by particular immigrant groups associated with producing or transhipment countries: 
low socio -economic status and cultural marginalization; a large diaspora; strong fami ly and locality 
ties; close proximity to the production and trafficking trafficking routes; lax enforcement in their 
home countries. It is also interesting that the immigrant role is specific to imported drugs (not 
synthetics) and to certain sales settings  (mostly street markets rather than closed locations).  
 

 
5. The organization of the trade  
 
Though for a long time it was assumed that illegal drug markets were typically monopolized in fact 
monopoly control is rare: Desroches (2007) in a recent review note d that the available research on 
high level trafficking in Canada, the Netherlands, U.K. and U.S. points consistently to small 

organizations with limited scope of activities. Prior to 1980, it was widely believed that the Mafia 

had dominated the major ille gal markets such as those for bookmaking and loan sharking, and 
even for heroin importation into New York City until the late 1960s (e.g., Cressey, 1969). Despite 
finding that some dealers within the U.S. have enormous incomes and traffic in large quantiti es, no 
researcher has found evidence, except on the most local basis (e.g., a few blocks), that a dealer 
organization has the ability to exclude others or to set prices 18 , the hallmarks of market power 
(Katz & Rosen, 1994; Chapter 13).  

 
Even at the traffic ker level, market power seems elusive. Notwithstanding references to the 
Medellin and Cali "cartels", these groups seem to have been only loose syndicates of independent 
entrepreneurs, who sometimes collaborated but also had to compete with other, smaller,  
Colombian smuggling enterprises (Clawson and Lee, 1998: Epilogue). The small share of the retail 
price accounted for by all activities up to import is strong, but not conclusive, evidence of 
competition at this level 19 . The continuing decline of prices ove r an almost twenty year period at all 

levels of the market suggests that, if market power ever existed, it has now been dissipated. Thus 
there is no level at which policy makers need be worried that tough enforcement will lead to price 

declines because a c artel is broken, a matter raised thirty years ago by Tom Schelling in his classic 
paper on organized crime (Schelling, 1967). The explanation for the lack of market power may also 
be contained in Schelling's paper; the Mafia may have been collecting rents on behalf of corrupt 
police departments that had exclusive jurisdiction and little external scrutiny; those departments 

are less systemically corrupt and face substantial oversight from federal investigative agencies.  
 
Some characteristics of smuggling org anizations seem quite general. For example, smuggling is 
rarely integrated with downstream distribution activities. Organizations which import 250 kilogram 
shipments of cocaine do not distribute beyond the initial transaction, selling in loads of 10 
kilogr ams or more. The explanation for this probably lies in risk management; lower level 
transactions are more visible and the purchasers less reliable. Integration thus increases risk of 

arrest. Only very small scale importers are likely to operate close to th e retail level.  
 
Markets for smuggling services contain many forms and sizes of organization. A credible case can 
be made that the 1990s US cocaine market has been dominated by a few large organizations. For 

other eras, countries and drugs, smaller and mor e ephemeral organizations may account for a 
significant share of the total.  
 

The remainder of this section describes different types of organizations that have functioned in the 
cocaine market as it has evolved in the U.S. over the last twenty - five years and currently operating 
in Europe.  
 
5.1 The early U.S. cocaine market  
Adler (1985) reported observations on 65 high level dealers and smugglers in Southern California, 

whom she and her husband met through contacts while in graduate school. Adler noted 
con siderable range in the closeness and stability of relationships among participants. Some formed 

                                           
18  The best evidence is simply the ease with which new sellers enter and the speed with which they depart. 
There may be rents for various capacities but certainly no power to exclude.  
19  If demand is inelastic with respect to price, the n a seller with market power can increase revenues and 
decrease costs by cutting production, until reaching a level at which the demand is elastic. Though the demand 
for cocaine and heroin may have elasticity of greater than one with respect to final price  at current levels, it is 
very likely that that elasticity is less than one with respect to high level prices, though there are extreme 
models of price mark -up from import to trafficking which would yield a different result; see Caulkins (1990).  
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close and enduring partnerships that were quite exclusive; for example, one pilot was constantly 

being recruited by a smuggler neighbour but refused to work for  him because of his loyalty to his 
regular employer (p 66). Other dealers, characterized as "less reputable", existed in a network of 
shifting alliances.  
 
The organizations Adler studied were microenterprises. Those of cocaine dealers typically consisted 
of only two or three people. Marijuana, because it is bulkier, required more elaborate 
transportation organizations. She concluded that "this is not an arena dominated by a criminal 

syndicate but an illicit market populated by individuals and small groups of wheeler -dealers who 
operate competitively and entrepreneurially." (p 2).  
 
Reuter & Haaga (1989) interviewed mid to high - level U.S. traffickers in cocaine and marijuana in 
the mid -1980s; the sample was recruited from low security federal prisons. They fo und importers 
that were small, opportunistic and niche -oriented. "All one needs is a good connection and a  set of 

reliable customers." (p 39). Though many of those interviewed regarded themselves as part of an 

organization, "m ost of the arrangements would be better described as small partnerships, in which 
each partner is also involved in trading on his own account, or as long - term, but not exclusive, 
supplier -customer relationships." (p 40).  
 
Here is their account of one small scale importing operation:  

One couple residing in Florida would travel with another couple to South America, posing 

as tourists, and would then hand off their packages to the owner of a sailboat in a 
Caribbean port for delivery to a Florida location. The husband had a contact in Boliv ia, 
whom he had met during a short stay in federal prison for a non -drug related offense. 
The sailboat owner was a friend of a friend, also tracing back to a contact made in prison. 
The two couples would part company after each trip, each taking a share of  the 
proceedsé. 

 Thanks to prison and his former life as a small businessman, the husband é had enough 

contracts in different part of the country to get his large quantities of cocaine and 
Quaaludes distributed within a short time after arrival. In some fi ve years of 

operationéabout a dozen people had taken part (p 42 -43).  
 
Both Adler and Reuter and Haaga were describing the cocaine market in an early stage of its 
development. In 1978 cocaine consumption was estimated to be approximately 100 tons; by 1988 

it had grown to approx imately 300 tons (Everingham &  Rydell, 1994). Prices had plunged, the 
consequence of the emergence of more efficient distribution systems. It seems plausible that the 
generally amateur, small scale smuggling operations described in the  two studies, often involving 
well educated principals with at least modestly successful legitimate careers, had been replaced by 
more professional and large scale smuggling operations.  
 
5.2 Colombian smuggling organizations  

Fuentes (1998) has provided the  most fine grained description of the operation of the high levels of 
the international drug trade since the shift to large scale smuggling; hence we provide more detail 
than for other studies. He relied on transcripts from court proceedings (including ext ensive 
wiretaps) on two major organizations and lengthy interviews with five senior traffickers, who have 

co-operated with federal agencies. These are accounts of organizations, and by participants, that 
were detected and punished. Thus they might be atypi cal. In fact both organizations had lasted for 
at least five years, while the informants had also been successful over even a longer period.  

 
Each trafficking organization accounted for a non - trivial share of the total cocaine market in the 
United States. On a monthly basis, a dozen or so customers bought in loads of hundreds of 
kilograms; a 250 kilogram purchase at $20,000 per kilo involves payment of $5 million. There were 
a number of multi - ton shipments from Colombia; during the period August 1991 and Ap ril 1992 
five shipments totalling 20 tons were warehoused by one warehouse operation 20 . In the context of 

a market delivering about 300 tons to final users, these are substantial quantities.  
 
Fuentes described organizations that were durable, bureaucratic, violent and strategic. For 
example, recruitment of new staff for U.S. operations was highly systematized, with interviews by 
senior traffickers in Colombia, and provision of collateral, in the form of identification of family 
members who could be held host age. "References for prospective workers had to come from within 

                                           
20  There i s an ambiguity as to whether this total was for a single organization or a confederation associated 

with Miguel Rodriguez -Orejuela, a principal figure in the Cali Cartel.  
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the organization." Non -Colombians were considered higher risk employees because it was more 

difficult to threaten them if they defected with money or drugs; providing familial details did hel p, 
though threats were harder to execute in the Dominican Republic than in Colombia. Recruitment  
was very selective. There was a strong preference for relatives in leadership positions and cell 
manager were usually well educated, with college degrees.  
 
Exi t was allowed, provided the circumstances did not arouse suspicion that the agent had defected 
to the police. Colombians who were recruited to work in the United States were issued visas that 

expired shortly after entry, so as to limit their mobility.  
 
The system was designed to move shipments very rapidly, since inventory in the United States 
represented risk. Twenty four hours was the goal for getting rid of a shipment once it had reached 
the destination city. Stockpiles were held in Colombia, where the enforcement risk was vastly 
smaller. The organizations had their own domestic transportation systems, drivers who would carry 

shipments of 100 kilos or more for prices ranging from $300 to $1,000 per kilo, depending on the 

length of the trip 21 .  
 
The scale of the organization was impressive. One large cell was estimated to have 300 workers in 
it, occupying at least six identifiable roles; it was estimated to have employed a total of 1200 
individuals during its lifetime. Most received modest salaries; $7,000 per month for cell manager, 
$2,000 for stash house sitter. Given the volume and margins for the organization, that still 

generated annual incomes totalling millions of dollars for the principals 22 .  
 
Natarajan (2000) describes a similarly large organization.  She documents one surprising 
phenomenon, namely that the principal U.S. operative talks to numerous individuals; twenty four 
are identified from wiretaps, including 15 customers. This is hardly consistent with maintaining low 
exposure, since any one of th e fifteen can obtain relief from lengthy prison sentences through 
providing information about his supplier. Perhaps what we observe here is the endgame of 

successful operations that become increasingly confident of their own invulnerability.  
 

5.3 European smuggling  
The literature on drug smuggling in Europe is smaller than that on the U.S. market; Dorn, Levi and 
King (2005) provide a recent review.  
 

There is evidence that smaller smuggling entities can still survive in the European market. Ruggiero 
and Sout h (1995) describe opportunistic smugglers of less than a kilo of cocaine or hashish, 
concealing it in bicycles. Disposal of smaller quantities requires less organizational capacity; a 
single domestic customer may be sufficient. Given that the UK cocaine ma rket has emerged much 
more recently, probably around 2000 as a mass market, it is perhaps useful in this respect to also 
consider the study by Pearson and Hobbs (2002) of the ñmiddle marketò for cocaine in the U.K. as 
paralleling the work of Adler and Reut er and Haaga. They also find no evidence of large and 

hierarchical organizations in the cocaine trade but rather evidence of networks of traders.  
 
However European heroin seizures of more than 25 kilograms are regularly reported. For example, 
Interpol rep orted in 1996 8 seizures of between 65 kilograms and 373 kilograms, totalling over 1 

ton, from truck traffic alone. Other large seizures were made at ports; for example in May and June 
of 1996 reported seizures included 217 kg (Venice), 108 kg (Madrid [sic ]) and 134 kg  (Ipsala, 
Turkey) (Interpol, p 10) . 

 
It is impossible to systematically estimate what share of total European heroin imports are 
accounted for by large shipments i.e. groups with the financial, organizational and personnel 
capacities to assemb le, purchase, ship and distribute large quantities. Large shipments appear to 
account for the majority of all heroin seized but that could reflect the higher per kilo risk associated 
with larger bundles.  

 
5.4 Drug smuggling and legitimate institutions  
If d rugs travel in legitimate commerce and traffic, then transportation companies, as well as 
financial institutions, may be active accomplices. For example, American Airlines has paid 
substantial fines in the past for inadequate monitoring; its planes were im porting clandestine 
cocaine shipments. Revelations at the Miami International Airport in the late 1990s showed that 

                                           
21  This appeared not to be so much compensation for longer time as for the number of p otential police 
encounters.  
22  This vague statement is all that can be gleaned from either Fuentes or Natarajan (forthcoming) . 



   

 

19  

employees of the airline have continued to find opportunities for large scale smuggling; these ones 

involved baggage handlers at the U.S. la nding point.  
 
Corruption in the consuming countries seems to be less central to the business, an assertion that 
arouses considerable scepticism in producer countries. Corruption, like scientific hypotheses, 
presents a problem of epistemological asymmetry. Scientific hypotheses can only be disproved, not 
proven; corruption can be found but its existence never disproved. Nonetheless, U.S. prosecutors 
pursue corrupt agents with considerable zeal when they find them; at the same time the 

overlapping authority o f enforcement agencies creates a situation in which any corrupt agent, no 
matter how well protected in her own department, has to be concerned with possible investigation 
by another agency. The market for corruption will shrink in such an environment. In m any Western 
European countries with large drug markets, such as the United Kingdom and Switzerland, there 
simply is a dearth of credible corruption allegations beyond the occasional individual police officer 
who takes drugs or money.  

 

 
6. Retail markets  
 
The final sale of drugs to users is the sector accounting for most of the enforcement effort, 
participants and revenues. It is the easiest and best studied sector of the market, resulting in 
studies in many Western countries. Even ATS markets are starting t o produce studies on retailing 

(e.g. Massari, 2005).  
 
The large fraction of sellers operating at the retail level is simply a consequence of the incentives 
for concealment, which lead to a very tiered distribution system. High level dealers will seek to s ell 
to small numbers of customers in order to reduce the number of potential informants against them. 
It is plausible, though empirically untested, that the number of customers a dealer is willing to 
transact with will rise as the drug moves down the distr ibution system; since the higher level 

dealers earn more and face higher penalties if caught, they are likely to be more cautious than 
those further down the distribution system. If each high level dealer will transaction with, say, only 

five customers (th emselves dealers) and there are just three distribution levels in the market, 
retailers will account for almost five sixths of sellers. Thus is it hardly surprising that most of those 
who are incarcerated for drug selling operate at the bottom of the syste m.  
 

The low level of earnings of participants in the retail markets is shown in a number of studies. 
Levitt and Venkatesh (2000) used the financial records of a cocaine dealing organization in Chicago 
to show that most participants earned less than the min imum wage; they worked in the 
organization in the hope of rising to the top, where earnings were very large indeed. Reuter, 
MacCoun and Murphy, collecting data ten years earlier when the crack and cocaine markets in 
Washington, D.C. were near their peak, f ound that street level dealers earned more than the 
minimum wage but still quite modest sums, in part because they were able to work profitably only 

for a few hours each week. Paoli (2000) collecting data in Frankfurt and Milan, also reported 
modest earnin gs.  
 
The high share of the retail price accounted for by low level distributors is easily explained in the 

standard risk compensation model used by economists. Assume that a higher level trafficker sells 1 
kilogram of cocaine and has a 1 percent probabilit y of being imprisoned for one year as a result of 
the transaction; the rich trafficker values a year in prison at 100,000 Euros. Assume a retailer sells 

1 gram of cocaine and has only a 1 in 1,000 chance of the same imprisonment; he values a year in 
prison  at 25,000 Euros . The trafficker will charge  1 Euro per gram to cover the risk, while the 
retailer, even though he has a lower chance of being jailed and values that less highly, needs 25 
Euros  to cover the risk associated with one gram . The figures are i ntended to be illustrative only.  
 
Retail markets are characterized by varying levels of violence. Coomber &  Maher (2007) 

interviewing participants in the two major street markets in Sydney, Australia, found that few felt 
threatened or had experienced viol ence. Bocerus (2007) studying Frankfurtôs immigrant drug 
sellers, from Islamic countries, reports minimal use of weapons and that violence was confined to 
disputes about honour rather than business. On the other hand, Reuter, MacCoun and Murphy 
(1990) esti mated that in Washington D.C. at the end of the 1980s a dealer had a roughly one in 70 
chance of being killed in the trade; the risk of serious injury was about one in 14. The higher levels 

of lethal violence in the United States generally, particularly gu n violence, may explain the higher 

violence of the drug trade.  
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Much of the retailing of cannabis and ecstasy seems to take place not in formal markets and 

through arms - length transactions. Coomber &  Turnbull (2007) report that most of their sample of 
192 cannabis users in England obtained the drug through friends. Caulkins &  Pacula (2006) report 
a similar phenomenon in their analysis of cannabis acquisition in the U.S. National S urvey on Drug 
Use and Health.  
 
 
7. Concluding Comments  

  
Drug markets lend th emselves to mythologizing, because they are difficult to study and because 
the effects of the drugs themselves create a good deal of glamour to what is in fact a banal and 
grubby business. The common view that drug markets are lucrative, violent and monopo listic is, for 
most drugs, places and time exactly wrong. Mostly participants earn low incomes from engaging in 
routine activities in the context of small organizations with no capacity to control their customers. 

There are important exceptions at the high er levels of the markets, particularly for cocaine and 

heroin, in which a few individuals earn large incomes and control great violence. These constitute a 
specific social problem which needs to be dealt with but nothing is gained by generalizing the 
excep tional few to the mass market in which millions of participants are engaged on a daily basis.  
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Abstract  
The size of a market is based on factors influe ncing both demand and supply.  Changes in market 
size, therefore, provide valuable information about the net effects of movements in both parts of 

the market.  For example, while the number of users may decrease in response to a prevention 
policy targeting  initiation, total expenditures may simultaneously increase due to factors shifting 
more light users into heavy use or an increase in supply.  Therefore, estimating the size of the 

market, in terms of both participants and expenditures, is critical to full y understanding the impact 
of interventions intended to influence demand and/or supply.  
 
This report uses data on the prevalence of drug use, retail prices, and consumption patterns to 
generate country - level consumption and retail expenditure estimates for  cannabis, heroin, cocaine, 
and amphetamine - type substances. Inadequate information is available for generating credible 

estimates for every country or making comparisons between 1998 and 2007, but the estimates 
presented here offer an important starting p lace for future work and comparisons. Given the 
substantial uncertainty of these figures, a range of estimates is provided rather than one specific 
number.  Even with this uncertainty, there are useful insights for both policymakers and 
researchers. Major findings include:  

 

 Global retail expenditures on cannabis to range from ú40B-ú120B.  Our best estimate is close to 

half of the previous global estimate of approximately ú125B. 
 
 Exporting cocaine hydrochloride from Colombia to consuming countries generates a value of no 
more than ú10B annually (import price-replacement cost).  The equivalent value for opiates 
exported from Asia and the Americas is no more than ú20B.   

 
 Surprisingly little is known about typical quantities consumed of illicit drugs, which mak es 

generating demand -side estimates difficult.  This report summarizes the small literature on this 
topic and highlights actions that could be taken to improve understanding of both consumption 
patterns and retail expenditures.  For cannabis, much could be  learned by adding a few 
questions to existing surveys. For harder drugs, arrestee surveys can provide a wealth of 
information.  

 

 
1. Introduction  
 
The size of a market is based on factors influencing both demand and supply.  Changes in market 
size, therefo re, provide valuable information about the net effects of movements in both parts of 
the market.  For example, while the number of users may decrease in response to a prevention 
policy targeting initiation, total expenditures may simultaneously increase du e to factors shifting 

more light users into heavy use or an increase in supply.  Therefore, estimating the size of the 
market, in terms of both participants and expenditures, is critical to fully understanding the impact 
of interventions intended to influe nce demand and/or supply.  
 
Further, understanding the size of the market for specific illicit drugs is critical for improving 
government decision -making and evaluating alternative policy approaches. On one hand, knowing  
 
 

*  We thank Martin Bouchard, Jim B urgdorf, Jon Caulkins, André Gageldonk, Maurice Galla, Harold 
Pollack, Peter Reuter, William Rhodes, and Franz Trautmann for their useful insights. Of course, we 
are responsible for all remaining errors.  
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how much revenue is generated for different substan ces within a country can help decision makers 

target enforcement resources.  On the other hand, knowing the size of a market is necessary but 
not sufficient for projecting the revenue from a legalization and tax regime.  Information about 
drug markets may also be used to guide decisions in other policy  areas.  For example, Reuter &  
Greenfield (2001) suggest that before September 11, 2001, the focus on international money 
laundering controls was largely based on what was known about the size of the internati onal drug 
trade. Additionally, understanding the magnitude of the opium trade in Afghanistan and how it has 
changed may improve military strategies for addressing opium - funded insurgents.  

 
The goal of this report is to generate country - level consumption an d retail expenditure estimates 
for cannabis, heroin, cocaine, and amphetamine - type substances.  Unfortunately, most of the 
information required for such an effort is unavailable and the data that do exist are often not 
comparable across countries and time.  This confines researchers to simplifying assumptions that 
make it easy and appropriate to question the validity of the results. It also means that most of the 

focus is on countries with well -developed data collection systems.  

 
There are a variety of metho ds for calculating the size of an illicit drug market. The supply -side 
approach uses estimates about production and how much is seized or lost on the way to its final 
destination. Combining these figures with information about prices generates estimates of  the total 
size of the market. There are at least two different methods on the demand side. One is based on 
self - reported information about what individuals spend on illicit drugs, and the other uses 

prevalence estimates and combines them with assumptions about quantity consumed and retail 
prices to generate expenditure estimates. Each method has its own advantages and drawbacks, 
but in most cases the decision regarding which approach to use is a practical one determined by 
the available data for the market  considered. It is important to note that the methods are not 
mutually exclusive and ideally multiple methods could be used to try to triangulate available 
information from each, as has been done in previous attempts to measure the size of the drug 
market (e.g., Abt, 2001; UNODC, 2005).  

 
Given the objective to estimate the size of the drug market for individual countries, this report 

adopts the prevalence -based approach for calculating country -specific consumption and retail 
expenditure estimates. The focu s is on a handful of readily available parameters and evidence -
based assumptions about quantity consumed to generate estimates that are reasonably close to 
what is available in the peer ïreviewed and grey literatures. This approach may prove most 

insightful  for developed countries for which drug data are relatively scarce or where efforts are 
currently under way to collect information, as it could guide them on what type of information is 
necessary for constructing a similar estimate.  This approach remains hampered by the lack of 
information about typical quantities consumed, so it is necessary to draw on a broad array of 
sources about drug user behaviour and evidence -based assumption to fill in gaps using this 
method.  
 

This report contributes to the litera ture on sizing drug markets in at least four different ways. First, 
it presents country -specific estimates for countries which account for the major share of 
consumption and/or retail expenditures for cannabis, heroin, cocaine, and amphetamine - type 
substan ces (ATS). Previous studies either provide expenditure estimates for different regions of the 

world or for a specific country. With respect to the latter, many of these studies only include 
cannabis. Second, it presents most results in term of ranges, not just point estimates. In doing so, 
it enables readers to better understand the uncertainty associated with generating any point 

estimate for these markets. Third, it presents statistics from a variety of international data sources 
(published and unpublishe d) that should be useful to other researchers in this field. Fourth, 
throughout the text insights are given regarding data elements that could be improved to generate 
a better understanding of global consumption and retail expenditures. As better data are collected, 
there should be less reliance on controversial assumptions.  
 

Given the popularity of cannabis across the globe, there is relatively more information available 
about cannabis prevalence and consumption patterns. Thus, more confidence can be plac ed in 
these estimates than those for the other drug markets. Furthermore, direct comparisons of results 
for cannabis can be made to those by other researchers given growing number of studies which 
focus on the size of the retail cannabis market in specific  countries (e.g., Bramley -Harker 2001;  
ABT, 2001;  Wilkins e t al. 2002; Wilkins et al. 2005;  Clements & Zhao , 2005; Pudney et al. 2006;  

Gettman , 2007;  Hakkarainen et al ., 2007;  Legleye et al. , 2008). The general comparability of 

findings across studies prov ides additional confidence that the results generated for cannabis here 
are indeed reasonable.  Because of the lack of data and the stigma associated with self - identifying 
as a cocaine user in surveys, less confidence can be placed in our best cocaine esti mates for 
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Europe. The large differences in our low and high estimates reflect this uncertainty, and it is 

imperative that efforts be made to improve the available data given the growth in European 
cocaine use in recent years (EMCDDA, 2007b).  
 
It is also im portant to note that this report does not provide  country -specific estimates for every 
country in the world. Such an effort would be impossible given the relatively poor data collection in 
some countries. Nonetheless, estimates are generated for those coun tries that represent the major 
share of consumption and/or retail expenditures for each substance. Since retail prices are larger in 

developed countries (and hence the currency value of the market is larger), most of the focus is on 
Europe, North America, and Oceania.  
 
The report proceeds as follows.  The second section discusses some of the methodological issues 
associated with using demand -side estimates to generate consumption and expenditure figures. 
The third section focuses on the retail market for c annabis and is followed by the markets for 

heroin, cocaine, and amphetamine - type substances. The final section discusses some of the results 

and ideas for obtaining information that would improve these estimates. 23  
 
 
2. Methodological issues associated with  demand - side estimates  
 
Demand -side estimates of illicit drug markets are usually based on self - report information about 

expenditures and consumption.  This information can be obtained from a variety of populations, 
including those in treatment, those invo lved in the criminal justice system, students attending 
school, and respondents to general population surveys.  Since many developed countries conduct 
nationally representative drug use surveys of the general populations (often based on households), 
we rel y heavily ðbut not exclusively ðon these figures for our consumption and expenditure 
estimates.   
 

The obvious advantage of using information from general surveys is that we can generate country -
specific estimates for a large number of countries.  There are,  however, three important 

drawbacks: 1) The survey collection/analysis methods often differ across borders,  2) Respondents 
are not always honest, and 3) general population surveys often miss heavy drug users who are in 
treatment, in jail/prison, in an uns table housing situation, hard to locate, or unwilling to talk about 
their substance use.  The latter is more likely to be a concern for highly addictive drugs (e.g., 

heroin) compared to those that are commonly used in the general population (e.g., cannabis ).  
Each section discusses how these missing populations are addressed, but in some cases we are 
only able to provide estimates from those covered by the general population surveys.  
 
As for underreporting, a number of studies have examined this by comparin g self - report 
information with information from a drug test, usually urinalysis. Much of this research has 
occurred in North America, and here we highlight a large U.S. study examining concordance for 

almost 4,000 individuals aged 12 -25 who participated in  the 2000/2001 National Household Survey 
on Drug Abuse (Harrison et al., 2007a).  Based on the results of this study, Table 2.1 presents the 
share of those testing positive who actually reported using the substance in the previous thirty 
days (this is know n as sensitivity of the test). 24   While these tests are not 100% accurate (e.g., 

there are false positives), they provide useful insight into the honesty of those reporting 
information about drug consumption in surveys.  As we would expect, the sensitivity of the test is 
inversely related to the stigma (and legal penalties) associated with the substance. These results 

suggest that nearly 80% of tobacco users in the household population were honest about their use; 
the comparable figures for cannabis and coca ine are close to 60% and 20%, respectively.  
 
Table 2.1 Share of those testing positive who self - report use in previous 30 days in the 
United States  
 

 

 
Household survey 
respondents aged 

12 -25 in 2000/2001  

(N=~4,000)  

Male arrestees in 
2003  

(N=9,000)  

                                           
23  We also include a brief section  on farm -gate and international trade values for cocaine and opiates in Annex 
1. 
24  There were not  enough heroin users in the sample to make comparisons  and the study was unable  to 
distinguish between legal, illegal, and OTC amphetamines.  
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Tobac co 80%  na 

Cannabis  61%  82%  

Cocaine  21%  56%  

Sources:   Harrison et al., 2007a (pages: 30, 61, and 84); Authorôs analysis of ADAM (NIJ, 2004) 

 
For comparison, Table 2.1 also presents the sensitivity rates for a large sample of arrestees.  While 
there are s everal differences between these two populations (e.g., arrestee rates are only based on 
men, arrestees are older, do not cover the same time period), the magnitude of the difference is 
still striking.  It appears as if these arrestees were more honest abo ut their drug use than the 
household population, which is consistent with other studies (e.g., Hser et al., 1999). Whether or 

not this pattern holds outside of the United States is an empirical question.  
 
As noted in the previous section, another drawback to the demand -side approach is that little is 
known about the typical quantities consumed per use day.  Thus, even if we did not have to worry 
about underreporting and missing populations, there would still be uncertainty.  While this report 
makes a useful  contribution by reviewing the available international evidence on quantity 
consumed for each substance, large uncertainty remains.  We address this uncertainty (for this 

measure and others) by presenting low and high estimates for all of our calculations  In most cases 
we provide a best estimate, but we are not comfortable doing this for ATS in Europe given the 
extremely large ranges for quantity consumed. Readers should consider these ranges as extreme 
values that allow us to understand the order of magni tude. 25  
 
 
3. Cannabis  

 
There is a growing literature on the size of retail cannabis markets in particular countries and/or 
regions. Most studies either provide expenditure estimates for a specific country (micro approach) 
or for different regions of the wor ld (macro approach). Each study relies on idiosyncratic 
assumptions, which has led to wildly different estimates of the size of this market even within the 
same country. This section uses a demand -side model that makes it easy to combine micro and 

macro ap proaches to produce country -  or region -specific estimates with readily available 
prevalence and price data. While this approach is not without its own limitations and caveats, it can 
be broadly and consistently applied to most countries and hence should he lp advance our 
understanding of the size of world cannabis market.  
 
Table 3.1 presents the published retail cannabis market estimates for individual countries and the 
world. Since each study employs different assumptions and methodologies, extreme caution should 

be used when making comparisons. The UNODC (2005) estimates that the world retail ma rket for 
cannabis was about ú125 Billion26  circa 2003; more than the retail markets for cocaine and opiates 

combined. The US is believed to be the largest contributor to this estimate, but the exact size of 
that market is far from settled. Indeed, some of t he estimates of the US market vary by a factor of 
10.  
 
Table 3.1  

Existing estimates of the retail market for cannabis  

Country  Source  Year  

Amount  

(Metric 
Tons)  

Nominal  
Value  

2005 
Euros  
(Billions
)  

%  
GDP  

Australia  Clements & Zhao 2005  1998  339  AU$ 5.35 B  4.14  0.90%  

Finland  Hakkarainen et al 2007  2004  1.7 ï 4.3  --  --  --  

                                           
25  We seriously considered using a simulation approach, which would involve making assumptions about the 
distributio ns for the values and then picking a range for the estimates; however, we ultimately decided against 
this approach since we wanted the readers to understand that the large uncertainty comes from different, but 
reasonable assumptions about the values.  We d id not want readers to associate this range with uncertainty 
coming from a simulation.  
26  Unless note d, all monetary values are in ú2005. 
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France  Legleye et al. 2008  2005  --  ú 746-832 M  
0.75 -

0.83  
0.05%  

NZ(1)  Wilkins et al. 2002  1998  --  
NZ$ 131 -170 
M 

0.09 -
0.11  

0.15%  

NZ(2)  Wilkins et al. 2005  2001  --  
NZ$ 190 M  
(131 -249 M)  

0.12  0.16%  

UK(1)  Bramley -Harker 2001  1998  486  GBP 1.58  2.55  0.29%  

UK(2)  Pudney et al. 2006  2003/4  
412  
+ / -  155  

GBP 1.031 B  
+/ -  0.433 B  

1.55  0.09%  

US (1)  ABT 2001  2000  1,047  US$ 10.5 B  9.92  0.10%  

US (2)  DEA, unpublished  2000  4,270  --  --  --  

US (3)  

Drug Availability  

 Steering Committee, 
2002 27  

2001  
10,000 ï 
24,000 *  

--  --  --  

       

US (4)  Gettman 2007  2005  9,830  US$ 113 B  99.97  0.91%  

World (1)  UNDCP 1997  1995  --  US$ 75 B  80.10  0.25%  

World (2)  UNODC 2005  2003  35,663  US$ 142 B  125.6  0.38%  
Notes: *Based on estimates of availability, not necessarily consumption (e.g., some could be exported or 
confiscated by l ocal authorities). Estimates not directly comparable because of different populations and 
methods. Nominal values are inflated using the CPI published by the OECD o and then converted to Euros using 
the conversion rate for July 1, 2005 from xe.com/ict. GDP figures were obtained from EconStats.com. o 

 

The UNODCôs macro estimates indicate that North America and Western/Central Europe account for 
45% and 28% of the world cannabis market, respectively. The UNODCôs input-output model 
suggests that each past year u ser in North America consumed 165 grams of cannabis herb at 
almost ú10 per gram. With approximately 25 million past-year users in the US during this time, the 
UNODC calculations imply that retail cannabis expenditures in the US exceeded ú40 billion. This is 
more than four times the retail estimate generated by the White Houseôs Office of National Drug 
Control Policy for 2000. There are obvious differences in the methodologies employed by the ABT 

and UNODC (e.g., the former focused on past -month users and th e latter focused on past -year 
users), but the large discrepancies raise important questions about how to generate reliable market 
estimates. This particular discrepancy is especially disturbing since we know more about drug use 
patterns and markets in the US than in most countries. While Abt suggests that its estimate may 
be low and the UNODC suggests the error in their estimate could be significant, it is important to 
note that neither source provides a range for their estimates. Thus, it is difficult to k now how much 
confidence one should place on either of these point estimates.  

  
3.1 Calculating total consumption of c annabis  
We begin with a simple formula for calculating the number of grams consumed in country ( c):  

(1) TotalGrams c =

u

Users cu * UseDays u *  GramsPerUseDay u , 

Where u denotes the type of user. In the model, we consider consumption separately for two 
different types of users: recent users who report use in the past month and users who report use 

in the past year but not in the past month. There are two reasons for distinguishing consumption 

between these two groups: 1) To better reflect the fact that heavy users of cannabis may consume 
cannabis far more frequently and/or in higher doses than individuals who do not use cannab is 
regularly, and 2) Most countries collect data for these two groups.. Total consumption, therefore, is 
constructed as the sum of user -specific amounts consumed in a given year. The amount consumed, 
in turn, is the product of the number of days in which t he drug was reportedly consumed, the 
typical amount consumed on those days, and the number of users who fall into a specific user -
group category. We now consider the estimation of each of these in turn.  

 
3.1.1 Number of users  
Most developed countries regu larly collect and report information on past year and past month 
consumption from surveys conducted of their household populations. This information is used to 
create two mutually exclusive user types ( u): 1) User in the past month and 2) User in the past 
year but not in past month. These figures, along with retail prices which will be discussed shortly, 
are reported in Table 3.2.  

 
Table 3.2  

                                           
27  Publicly available at: www.whitehousedrugpolicy.gov/publications/drugfact/drug_avail/  
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Prevalence of cannabis use and retail cannabis prices circa 2005  

(Imputed values in italics )  

Country  
Past month 
use rs (000s)  

Past year 
users (000s)  

Price per bulk 
gram 28  

Austria  211  416  4.58  

Belgium  204  340  5.90  

Cyprus  7 11  9.47  

Czech  331  641  6.92  

Denmark  92  184  8.00  

Estonia  13  41  8.38  

Finland  56  101  12.12  

France  1,968  3,525  5.60  

Germany  1,604  3,254  6.57  

Gre ece  64  121  3.22  

Hungary  75  209  8.84  

Ireland  71  136  3.36  

Italy  2,246  4,338  6.41  

Latvia  29  60  14.30  

Lithuania  17  54  7.52  

Luxembourg  9 16  7.48  

Netherlands  367  600  5.28  

Norway  66  139  15.20  

Poland  346  745  6.73  

Portugal  168  231  2.81  

Slovakia  66  158  4. 74  

Slovenia  82  159  6.33  

Spain  2,386  3,072  3.47  

Sweden  46  115  8.49  

Switzerland  135  225  6.00  

United 
Kingdom  

2,250  3,738  3.36  

    

Canada  2,049  3,414  6.75  

Mexico  1,210  2,017  1.50  

United States  14,626  25,375  4.82  

    

Australia  1,104  1,848  12.58  

New Zealand  224  373  7.14  

Notes: Unless noted below, all European price and prevalence data are based on the EMCDDAôs 2007  Statistical 
Bulletin .  For the UK, the EMCDDA specifies whether the estimate is for England & Wales, Northern Ireland, or 
Scotland.  For 2 004, this figure is reported for the United Kingdom. The prevalence rate is multiplied by 2005 
population aged 15 -64 except in these instances: Czech Republic (18 -64), Denmark (16 -64), Germany (18 -59), 
Hungary (18 -54), Malta (18 -64), Poland (16 -64), and Sw eden (16 -64). Swiss prevalence is for those 15 -64 in 
2002 (Drewe et al., 2004). Sources for the number of users outside of Europe: Australia (14+, 2004; Australian 
Institute on Health and Welfare), Canada (15+, 2004; Canadian Addiction Survey), Mexico (15 -64, 2005; 
UNODC 2007), New Zealand (13 -64, 2005/2006; Slack et al. 2008), and US (12+, 2005; NHSDA 2005). 
Missing price data was imputed based on neighbouring countries: Switzerland (geometric mean 29  of France, 
Germany, and Italy), Denmark (geometric mean o f Germany and Sweden), and Ireland (UK). Missing 
prevalence data was also imputed based on neighbouring countries: Luxembourg (Belgium) and Slovenia 
(Italy).  Past month prevalence was not available for Switzerland, Mexico, New Zealand, and Canada. In thes e 
cases we multiplied the annual prevalence rate by 60%, which is close to what we saw for many of the other 
countries.  

 

3.1.2 Number of use days  

                                           
28  To account for the highly ske wed nature of drug price data,  we use the geometric  mean instead of arithmetic 
mean when generating price information.  
29  To account for the highly skewed nature of drug price data,  we use the geometric  mean instead of arithmetic 
mean when generating price information from ranges.  
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Information from a variety of surveys suggests that the average number of days in which cannabis 

is consumed i s fairly similar across developed countries. Rigter & van Laar (2002) find that the 
frequency of past month cannabis consumption in the Netherlands compares well with the US and 
footnote that ñRoughly similar frequency distributions have been reported for Australia, France, and 
Germanyò (29). Cannabis users in the US and Australia also appear to have similar number of use 
days in the past year. A detailed frequency distribution based on the 2004 Australian household 
survey yields a mean number of consumptio n days for past year users to be 87 to 98 days, 
depending on whether one assumes weekly but non -daily users use 2 or 3 times a week. 30  Micro 

data analysis of past -year users in the 2005 US household survey suggests the average number of 
use days reported in  the household survey is 98.8 days.  
 
While there are clearly similarities across countries in the frequency of cannabis use, there are also 
clearly differences in terms of the time frame in which cannabis use is measured across countries. 
In an attempt to  make the estimates more consistent we make use of US data which provides 

detailed information regarding the frequency of use by types of user groups. In light of the 

aforementioned similarities across countries, the reliance on US data for identifying the  number of 
days used in the past year among each user group should introduce only a small amount of 
measurement error into the model.  Table 3.3 presents the median and mean estimates of the 
number of days in which cannabis is used for the two user groups using data from the 2005 
National Survey on Drug Use or Health (NSDUH).  
 

Table 3.3  
Number of days of cannabis use per year, for different types of users, as reported in the 
2005 U.S. NSDUH Survey  

 Median  Mean  95% CI L  95% CI H  

Reported use in past month  104  150.3  146.86  153.69  

Reported use in past year  
but not past month  

5 29.8  28.04  31.66  

Sources: A 95% confidence interval ñis an interval computed from sample data by a method that has 
probability [95%] of producing an interval containing the true valu e of the param eterò (Moore & McCabe, 2003, 
p 420). Weighted mean and 95% CI values were calculated using the 2005 National Survey on Drug Use and 
Health (US) on - line analysis tool at www. icpsr.umich.edu/cocoon/ICPSR/DAS/04596.xml . The weighted median 
was calculated using the ñpctileò function with the weighting option in Stata 9.2. 

 

Given the potential bias that could be introduced by relying on information from a household 
population for  an illegal activity, it is important to consider how similar these estimates are to 
those obtained from other relevant populations. Surprisingly, these past -month use day estimates 
are indeed similar to those derived from a national sample of arrestees in  the United States. 
Approximately 10,000 male arrestees in the most recent ADAM survey (2003) reported using 
cannabis in the month before arrest, with a median and mean equal to 10 and 13.5 days, 
respectively. If we assume that past month consumption is co nsistent with use in the previous 11 

months, we can generate estimates of past year use days that are reasonably similar to what is 
derived from the household population (For arrestees: Median=120 days; Mean=162 days).  
 
England conducts a similar arrestee  survey, and like the US ADAM program, it includes voluntary 

drug tests. An analysis of these data published by the US National Institute of Justice (the research 
arm of the Department of Justice) found that after controlling for a host of demographic and 
criminal offense variables, there was no statistically significant country difference in the rate of 

positive tests for cannabis (n=4,833; Taylor & Bennett, 1999). Since a urinalysis for cannabis can 
either identify recent users or heavy users who recently  quit, we cannot definitively state that the 
levels of cannabis use are similar among arrestees in the US and England. However, this is 
consistent with the household survey data indicating that quantity consumed among past month 
users is fairly similar for  the US and other Western developed countries.  
 

3.1.3 Quantity consumed per use day  
The lack of information about typical quantities consumed on a use day (for cannabis and other 
drugs) severely limits the accuracy of demand -side estimates. Not only is th is information hard to 
find, differences in consumption patterns make international comparisons difficult (e.g., joints vs. 
bongs, resin vs. herbal, with or without tobacco). For lack of better information, Pudney et al.ôs UK 
market estimates (2006) rely o n daily consumption estimates from an Australian household survey. 

For those who used cannabis >= 3 times in the previous week, Pudney et al. assumed that the 

                                           
30  98 days = (365 days * 0.164) + (52 weeks * 3 days * 0.228) + (12 months * 1 day * 0.119) + (6 days * 
0.178) + (1.5 days * 0.331) . 

http://www.icpsr.umich.edu/cocoon/ICPSR/DAS/04596.xml
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mean quantity used per day of use was 1.2 grams +/ -  0.4 for individuals consuming cannabis in 

the  UK. For everyone else in the UK, the quantity assumed was 0.55 grams +/ -  0.4. Similarly, 
Bouchard (2008) uses Pudney et al.ôs (2006) figures to estimate the size of the cannabis retail 
market in Quebec. The need to draw on estimates from Australian data t o predict market estimates 
for the UK and part of Canada demonstrates the dearth of country -specific information even in 
countries that have relatively developed monitoring systems.  
 
Before 1995, the National Household Survey on Drug Abuse (NHSDA) in the U nited States asked 

past -month marijuana smokers how many joints they consumed on a typical day. In the 1994 
NHSDA the average was 2.5 (95% confidence interval 1.91 and 3.09).  To compare this to the 
figures used by Pudney et al. (2006), we must make an ass umption regarding the consistency in 
amount consumed over time as well as an assumption about the average amount of marijuana in a 
typical joint. No data exist from which to assess the appropriateness of the first assumption 
(regarding consistency in amoun t consumed per use day), so it will just be assumed from 

illustrative purposes. Data do exist for considering the assumptions regarding average amount of 

marijuana in a typical joint. Table 2.4 highlights a variety of estimates of marijuana grams per joint  
for different countries, with many of the estimates hovering between 0.3 and 0.5 grams per joint. 
Rigter and van Laarôs (2002) review of cannabis consumption in Europe note: ñThe corresponding 
number of óunits of useô depends on the manner of consumption, usersô preferences, and the type, 
origin and perhaps strength of the cannabis. When smoked with tobacco, for instance, one gram 
may be processed into two to five jointsò; thus suggesting 0.2 to 0.5 grams per joint in Europe. 

This is consistent with a more  recent estimate from France (0.29 -0.37g; Legleye et al., 2008).  
 
Table 3.4  
A variety of assumptions about the number of cannabis grams per joint  

Cannabis 
grams/joint  

Country/Continent  Source  

0.2 -0.5g of cannabis in 
joint with tobacco  

Europe   Rigter & v an Laar (2002)  

0.29 -0.37g  France  Legleye et al. (2008)  

0.33g  New Zealand  Slack et al. (2008)  

0.39g  United States  Abt (2001)  

0.4 -0.5g  United States  MacCoun & Reuter (2001)  

0.5g  New Zealand  Wilkins et al. (2005)  

   

Slightly less than 0.5g  Canada  Bouch ard (2008)  

~0.5g  New Zealand  Wilkins & Sweetur (2007)  

0.75g  United States  Gettman (2007)   

 
Using the joints per day range from the U.S. and reasonable range about the grams of cannabis 
per joint from the international literature, we generate figures t hat are consistent with Pudney et 

al. (2006). Using 0.4 grams as our best estimate, this suggests that past -month users consumed 
about 1 gram of marijuana a day (2.5 joints * 0.4 grams). We would expect this figure to be 
somewhat smaller than Pudney et al. ôs estimate for intensive users (1.2 grams) since they focus on 

the far right tail of the distribution (>=3 times in the previous week). We are most comfortable 
using 0.3 grams and 0.5 grams as our low and high estimates, which gives us a range 0.57 grams 
(1.91 joints * 0.3 grams) and 1.55 grams (3.09 joints * 0.5 grams).   
 

Since we do not have grams per joint estimates for non -monthly users, we simply divide the 
number of joints by two. Although arbitrary, it is important to note that this is an inconsequ ential 
assumption as past month users account for the vast majority of consumption and expenditures. It 
also generates a range (~0.3 -0.9g) that is consistent with Pudney et al (0.15 -0.95g).  
 
While much of the previous discussion focused on joints, this do es not mean that we are excluding 

consumption via other mechanisms (e.g., bongs, pipes, blunts, one -hitters). Our estimates of the 
number of users, type of users, and number of use days are independent of the delivery 
mechanism. Further, the consumption es timates used by Pundey et al. (2006) were not specific to 
joints. Ultimately the main focus on grams consumed, but we do examine the joint consumption 
distribution since is the only information we have to help us develop 95% confidence intervals.  

 
3.1.4 Un derreporting   

Table 2.1 suggests that nearly 40% of the young marijuana users in the household population lied 
about their use.  This is higher than most figures in the literature and so we consider this our upper 
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bound.  For the lower bound we assume no underreporting (0%) and for the best estimate we 

assume 20%.  This is not only conveniently the midpoint between these bounds, but also 
consistent with other estimates: Fendrich et al.ôs (2004) household survey in Chicago suggests 
78% of cannabis users wer e honest, and this is similar to the 82% calculated for adult male 
arrestees in 2003 (Table 2.1). This adjustment assumes that underreporting is not correlated with 
intensity of use.  
 
3.1.5 Assessing the face validity of these consumption assumptions   

Table 2.5 summarizes the information used in the construction of each countryôs estimate of total 
consumption of cannabis. The goal here is to make explicit where assumptions have to be made for 
the construction of an estimate, so that these assumptions can b e tested when new information 
and data become available.  
 
Table 3.5  

Key Assumptions about Cannabis Consumption  

  Low  Best  High  

All users  Grams per joint  0.3  0.4  0.5  

     

Past month users  

Days used in 2005  146.86  150.27  153.69  

Joint per use day  1.91  2.5  3.09  

Grams per use day  0.573  1 1.545  

     

Past year users, but not 
in past month  

Days used in 2005  28.04  29.85  31.66  

Joint per use day  0.955  1.25  1.545  

Grams per use day  0.287  0.5  0.773  

     

All users  % underreporting  0.0%  20.0%  39.1%  

 
The a ssumptions yield results that are consistent with the existing literature. The expected number 
of grams any past month user would consume in a year would be 150.3 days * 2.5 joints * 0.4 

grams = 150.3 grams. A similar calculation for those who used in the past year but not the past 
month yields 29.9 days * 1.25 joints * 0.4 grams = 15 grams. Table 2.2 suggests that 
approximately 60% of past -year cannabis users used in the previous month in the US, Australia, 

and Western/Central Europe. Using a weighted aver age of the annual consumption for these two 
types of users (past month; past year but not past month), we estimate that the average number 
of grams consumed for any past year user in one of these countries (US, Australia and 
Western/Central Europe) would b e 0.6 * 150.3 + 0.4 * 15 = 96.2 grams. This figure is consistent 
with the ñ100 grams-per -user benchmarkò suggested by Bouchard (2007). Bouchard calculates 
that past year users in Quebec, on average, used 94 grams in 2003 and notes that this is 
consistent w ith studies from other countries (e.g., Pudney et al., 2006; Childress, 1994). 

Additionally, this is also consistent with data from New Zealand which suggests an average annual 
consumption to be 98 grams per user (89.3 occasions * 1.1. grams per occasion; Slack et al., 
2008). These similarities are surprising considering the variety of sources and countries used to 
inform the input parameters. They also provide some reassurance that at least for developed 

countries the assumptions being imposed in this mode l are not unreasonable.  
 
3.2 Calculating t otal r etail expenditure  

Once an estimate of total consumption is produced for each country, an estimate of the 
expenditure in the retail market for each country ( c) can be constructed by multiplying total 
consumpt ion by the average price per gram. Eq. 2 presents a mathematical model for calculating 
the total amount spent on cannabis in the retail market:  
(2) Expenditures c = TotalGrams c * PricePerGram c.  
 

This simple formula masks two important and interrelated compl exities in cannabis markets: 
Quantity discounts and the importance of gifts. Most cannabis users do not pay for their cannabis 
and those who buy in bulk receive discounts (Wilkins et al., 2005; Caulkins & Pacula, 2006). 31  

                                           
31  Similar to the section on the previous number of use days, there is some evidence suggesting that  U.S. 
purchase patterns may be similar to the purchase patterns in other developed countries. Data from the 2001 
HH survey in New Zealand suggests that 59% of past -year cannabis users purchased at least some of their 
cannabis (Wilkins et al., 2005).  Analy ses of the 2001 HH survey also find that 59% (10,944,1610 / 
18,650,770) of past year users made a cannabis purchase in the previous year (Caulkins & Pacula, 2006; Table 
3). In addition, there is evidence from an international survey of young detainees and dropouts in four cities 
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These two factors can complicate th e calculation of total expenditures considerably. If the goal is to 

try to estimate the value of cannabis consumed, a value must be placed on the free cannabis.  In 
some instances, this is not difficult because the value of the last transaction is a reason able proxy. 
For example, if person A buys a gram for ú6 and shares it equally with person B, the value of the 
free cannabis given to B is ú3.32  Even though person B did not actually spend money on the 
cannabis, information of the last transaction in which t he cannabis was purchased provides 
information on the value of the cannabis consumed. However, if person A instead bought in bulk 
(e.g., an ounce instead of a gram), then the average price paid per gram would likely be 

substantially lower due to quantity d iscounts than if he bought only one gram. If this person sells 
part of their ounce and gifts another portion, then using the full amount of this one transaction 
might lead to double counting (at least for the portion that gets resold). To obtain the ideal 
estimate of average price paid per gram, one would want to only consider those transactions for 
which the consumers purchased it for their own consumption or gifted it to others (no resale). 
Unfortunately, it is only possible to get this sort of detailed i nformation regarding what purchasers 

did with the amount they purchased in a few countries.  

 
As with the prevalence estimates, the European price data are derived from the EMCDDAôs 
Statistical Bulletin 2007 (EMCDDA, 2007a) . Average price data are available  for both cannabis herb 
and cannabis resin, but prevalence estimates do not distinguish between the two. The UNODC 
reports almost similar amounts of herb and resin were available for consumption in Western and 
Central Europe in 2003 (3.16M and 2.89M kg can nabis equivalents, respectively); thus we simply 

take the geometric mean of the mean estimates. If a country reports only one value for herb and 
resin, we calculate the geometric mean of these two values. If the high and low estimates are 
reported for both  types (and no mean), the geometric mean is based on these four values.  
 
The price data for other countries come from a variety of sources. 33  For the United States, our 
analyses of the 2005 NSDUH (the only nationally representative price estimate available  for the 
U.S.) suggest that the averag e price paid per gram for all purchases by non sellers up to one 

pound was ú4.82.34  Wilkins et al. (2005) perform a relatively similar calculation for New Zealand 
and generate an average price paid per gram of ú7.14. Although their figure may include dealers 

who presumably get larger quantity discounts (thus deflating these estimates), this figure is 
consistent with other retail estimates for New Zealand. 35  The Australian price data are based on 
findings from the 2006 Illicit Drug Reporting System (OôBrien et al., 2006). The lack of retail price 
information for Canada required using information from the UNODCôs ARQ: ú6.75 per gram. While 

this estimate is generally consistent with the impressions of a Canadian cannabis scholar (M. 
Bouchard, personal communication), we would much prefer to generate price estimates from micro 
data or statistics from micro data as opp osed to a single response to an administrative survey.  
 
Data on the price of retail cannabis in Mexico are not readily available, but the UNODC does report 
a wholesale price per kilogram equal to ú66. This is lower than the wholesale ranges provided for 
neighbouring Belize (ú104-ú167) and Guatemala (ú91-ú96) in 2005. The UNODC also provides 

ranges for the retail price of one gram in Belize and Guatemala, and for lack of better information, 
we take the geometric mean of these values to calculate a value for Mexico (which will likely be an 
overestimate of the retail price in Mexico). Doing so yields a price per gram equal to ú1.50.  
 

There are at least two major caveats that need to be kept in mind when comparing cannabis prices 
across countries. First, it is unclear to what extent these prices approximate actual retail - level 
prices per gram. Given the relative scarcity of information on drug prices in most countries, it is 

unclear whether the price estimates reported to the EMCDDA and other organizations exclu de 
purchases made by drug sellers. Second, these prices are not explicitly adjusted for potency. For 

                                                                                                                                    
(Amsterdam, Montreal, Philadelphia, and Toronto) which suggest similarities in how cannabis is obtained 
(Harrison et al., 2007 b).  
32  If the free cannabis was received from someone who never originally purchased it in the marketplace (e.g., 
they grew it themselves at home), it is difficult to know the actual value of the cannabis consumed.  
33  Since herbal cannabis dominates the markets in Oceania and North America, resin prices are ignored for 
these countries.  
34  Limiting this to purch ases by non sellers <= 1 ounce slightly increases the price to ú5.12. 
35  Interviews with three different groups of frequent drug users (methamphetamine, ecstasy, and IDU; Wilkins 
et al., , 2006) in NZ in 2006 suggest a mean and median price for 1.5 grams (a ñtinnyò) equal to NZ$20. For 
small purchases, ñtinniesò are much more common than joints (Wilkins et al., 2005b). While heavy drug users 
probably know the market better than the general public and might be expected to pay lower prices, the fact 
that the me dian and mean equal $20 for each of the three groups suggests that this is probably close to the 
typical market price. Converting this to Euros and dividing by 1.5 generates ú7.6.  
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retail expenditure estimates, the number of raw grams consumed in a country is multiplied by the 

average retail price paid per gram for the entire country.  In theory, this average is a weighted 
average of the prices paid for high - , typical - , and low -quality cannabis, and accounts for within -
country differences in price. But whether or not the prices reported actually reflect these 
differences for each countr y is an empirical question. Future data collection efforts will hopefully 
consider these factors when collecting and reporting information for the price of cannabis.  
 
Table 3.2 presents the price estimates used to generate our expenditure estimates. There  is large 

variation in prices as well as in the ratio of past month to past year users. While one might be 
tempted to draw comparisons regarding the relative price per gram of cannabis across countries, 
the reader is reminded that no adjustments are made f or the prevalence of quantity discounts 
reflected in the data or the average potency of the cannabis consumed.  Thus, it would be unwise 
to make direct comparisons. However, one would expect that the average potency of cannabis 
within specific regions (e.g . Europe) to be less variable then across regions (e.g. Europe versus 

Australia or the North American). Nonetheless we still see substantial variation in the average price 

paid per gram. For example, in the Scandinavian countries the average price is highl y v ariable, as 
indicated by an average price per gram in Sweden of ú8.49 and an average price per gram in 
Norway of ú15.20. This variation might reflect differences in the typical purchases made to obtain 
information on the price of cannabis within these coun tries, or differences in the quality (potency) 
of the typical purchase made within these countries.  
 

 
3.3 Results  
To generate country -  and regional - level estimates of the retail cannabis market, we use a simple 
spreadsheet model and populate it with the da ta from Tables 3.2 and 3.5 and apply the 
aforementioned assumptions about quantity consumed and expenditures. For each country, we 
generate a best, low, and high estimate of the total grams consumed and total amount spent on 
cannabis at the retail level in  2005. Recall that we do not vary the price within countries since we 

are, in essence, using a weighted average of the prices paid for high - , typical - , and low -quality 
cannabis when using the average price.  

 
Table 3.6 presents an example of the model using  the United Kingdom as an example. In our best 
estimate for the UK, the share of total grams consumed that are attributable to those who used in 
the past year but not the past month is only 6 percent.  

 
Table 3.6  
Cannabis consumption and expenditures in the  United Kingdom, 2005  
 

  Low  Best  High  

Past month users (PM)  

Number of users  2,250,200  2,250,200  2,250,200  

Days used in 2005  146.86  150.27  153.69  

Joint per use day  1.91  2.5  3.09  

     

Past year, but not past 
month users (PY)  

Number of users  1,488,035  1,488,035  1,488,035  

Days used in 2005  28.04  29.85  31.66  

Joint per use day  0.955  1.25  1.545  

     

Total amount 
consumed  

Grams per joint  0.3  0.4  0.5  

Total grams -- PM 189,356,067  338,137,522  534,312,303  

Total grams -- PY 11,954,072  22,208,928  36,393,40 1 

% underreporting  0.0%  20.0%  39.1%  

Total grams -- All  201,310,140  450,433,062  937,119,383  

     

Total retail 
expenditures  

Price per gram (ú) 3.36  3.36  3.36  

Total expenditures  676,402,070  1,513,455,090  3,148,721,126  

 

 
Table 3.7 presents the total gra ms consumed and total expenditures for each country in Western 
and Central Europe, North America, and Oceania.  



   

 

36  

 

Table 3.7  
General population estimates of the size of the retail cannabis market circa 2005 (Euros 
in millions; MT=Metric Tons Consumed)  

Count ry  
   

 Low  Best  High  Best/GDP 36  

WESTERN AND CENTRAL EUROPE    

Austria  
ú 88.8  199.0  414.4  0.08%  

MT 19.4  43.4  90.4   

Belgium  
ú 107.9  241.3  502.1  0.08%  

MT 18.3  40.9  85.1   

Cyprus  
ú 6.2  13.8  28.7  0.10%  

MT 0.7  1.5  3.0   

Czech  
ú 209.8  469.8  978.3  0.45%  

MT 30.3  67.9  141.4   

Denmark  
ú 67.7  151.6  315.8  0.07%  

MT 8.5  19.0  39. 5  

Estonia  
ú 10.8  24.4  51.0  0.21%  

MT 1.3  2.9  6.1   

Finland  
ú 61.4  137.4  285.9  0.08%  

MT 5.1  11.3  23.6   

France  
ú 997.3  2232.5  4646.7  0.12%  

MT 178.1  398.7  829.8   

Germany  
ú 974.1  2182.2  4545.2  0.09%  

MT 148.2  332.0  691.5   

Greece  
ú 18.9  42.3  88.0  0. 02%  

MT 5.9  13.1  27.3   

Hungary  
ú 65.2  146.4  305.5  0.16%  

MT 7.4  16.6  34.6   

Ireland  
ú 21.7  48.6  101.3  0.03%  

MT 6.5  14.5  30.1   

Italy  
ú 1319.8  2955.7  6154.4  0.20%  

MT 205.8  461.0  959.8   

Latvia  
ú 38.1  85.4  177.9  0.64%  

MT 2.7  6.0  12.4   

Lithuania  
ú 13.2  29.6  61.9  0.14%  

MT 1.8  3.9  8.2   

Luxembourg  
ú 6.3  14.0  29.1  0.04%  

MT 0.8  1.9  3.9   

Malta  
ú 0.6  1.4  2.9  0.03%  

MT 0.1  0.3  0.5   

Netherlands  
ú 172.9  386.9  804.9  0.07%  

MT 32.8  73.3  152.4   

Norway  
ú 93.7  210.0  437.4  0.08%  

MT 6.2  13.8  28.8   

Poland  ú 217.4  487.2  1015.2  0.19%  

                                           
36  GDP va lues are reported in Annex 2.  
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MT 32.3  72.4  150.9   

Portugal  
ú 41.2  92.0  191.2  0.06%  

MT 14.7  32.8  68.1   

Slovakia  
ú 29.7  66.6  138.8  0.17%  

MT 6.3  14.0  29.3   

Slovenia  
ú 47.7  106.9  222.6  0.36%  

MT 7.5  16.9  35.2   

Spain  
ú 715.9  1599.6  3323.8  0.17%  

MT 20 6.3  461.0  957.9   

Sweden  
ú 37.7  84.6  176.4  0.03%  

MT 4.4  10.0  20.8   

Switzerland  
ú 72.5  162.2  337.5  0.05%  

MT 12.1  27.0  56.3   

UK 
ú 677.0  1514.8  3151.6  0.08%  

MT 201.3  450.4  937.1   

NORTH AMERICA    

Canada  
ú 1237.7  2769.4  5761.8  0.29%  

MT 183.4  410.3  853.6   

Mexico  
ú 162.4  363.5  756.2  0.06%  

MT 108.3  242.3  504.1   

US 
ú 6348.6  14208.6  29567.8  0.14%  

MT 1,317.1  2,947.8  6,134.4   

OCEANIA    

Australia  
ú 1243.8  2783.2  5790.6  0.47%  

MT 98.9  221.2  460.3   

New Zealand  
ú 143.1  320.3  666.4  0.35%  

MT 20.0  44.9  93.3   
 
3.4 Discussion  
Although this table focuses on 2005 and most of the market studies listed in Table 3.1 cover 
different years, there are some noteworthy similarities. Pudney et al. (2006) estimate the total 

number of grams consumed in the UK circa 2 004 is 412 MT +/ -  155 MT grams. Our best estimate 
of 450 MT for the UK clearly falls within this range. Similarly, our best estimate of the total UK 
expenditures (ú1.5B) is very close to the value generated by Pudney et al. (ú1.55B +/- 0.649).  
 

Not surprisingly, our expenditure estimate for the United States (ú14.2B) is about 50% larger than 
the estimate ge nerated by Abt (2001) for 2000 (ú9.92B).  We estimate that ~3,000 MT of cannabis 
were consumed in the U.S. compared to their ~1,000 MT; however, our expenditure estimates are 

not three times as large since we apply a lower price per retail gram.  The discr epancy in total 
grams consumed makes sense since we 1) do not focus exclusively on past month users, 2) 
assume the average past month user paid for 96 grams a year instead of 88 grams, and 3) make 
adjustments for underreporting. 37   The interagency Drug Ava ilability Steering Committee 38  (DASC; 
2002) expressed concern that the Abt figures were too low for cannabis, and referred readers to an 
unpublished estimate by the DEA Statistical Services Section which suggested that 4,270 metric 
tons of cannabis were con sumed in 2000. A table published later in the DASC text (5 -8) suggests 

that this 4,270 MT figure was based on this estimation formula: ñ11,700,000 x 1 gram x 365ò, 
where 11,700,000 is labelled as the ñUser valueò (a number that is very close to the 10.7 million 

                                           
37  The Abt (2001) estimate is based on a projection for 2000. A correction using 2000 data by the Drug 
Availability Steering Committee (2002) put the figure at 927  MT. 
38  Members of the DASC included senior - level executives from the following organizations: Office of National 
Drug Control Policy, Department of Justice, Department of Defense, Department of Treasury, Drug Enforcement 
Administration, Crime and Narcotics Center, the U.S. Interdiction Coordinator's offi ce, U.S. Customs Service, 
and U.S. Coast Guard.  
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past month marijuana users reported in 2000 NHSDA) and the ñ1 gram x 365ò presumably means 

these users consume a gram a day on average. If interpreted correctly, this implies that the vast 
majority of past month users consumed approximately two joint s a day for an entire year. This 
seems unusually high and it is not clear whether DASC strongly prefers this unpublished estimate. 
It is somewhat reassuring, however, that our best estimate (2,948 MT) falls nicely in this range 
discussed by DASC.  
  
It appe ars that our approach may overestimate the size of the retail market in France in 2005 

(Legleye et al., 2008 : ú746 -832 M; Estimate from Table 3 .7: ú2,232 M). There are a few possible 
explanations for this discrepancy. First, the French estimate is based on past month users while 
ours includes anyone who consumed in the previous year. Second, the French estimate assumes 
ú4 per gram whereas we use ú5.60 based on the EMCDDA data.39  Third, we adjust the final 
estimates to account for underreporting.  
 

There is also a difference between our expenditure estimate our methodology produces for New 

Zealand (ú320.3) and what was reported by Wilkins and colleagues for 2001 (ú120). Besides 
adjusting for underreporting, another reason for the discrepancy is that our figures are based on 
Slack et al.ôs (2008) estimate for all users in the country aged 13-64 in 2005/2006 whereas t he 
Wilkins et al. estimates are for those aged 13 -45 covered by the household population survey in 
2001. 40   An additional reason for the discrepancy is the implied difference in the estimates for 
typical amount consumed for a user. Whereas our best estimate  assumes that the average amount 

consumed for anyone who used in the previous year is approximately 96 grams, figures published 
in Wilkins et al. (2005) imply that this figure is lower for the population they examine. 41  As noted 
earlier, the Slack et al.ôs (2008) estimate for New Zealand suggests an average annual 
consumption to be 98 grams per user, much closer to our estimate.  
 
At the beginning of this chapter  we noted that the UNODC figures imply that retail cannabis 
expenditures in the U.S. are close to  ú40Bðmore than three times the figure we generate as our 

best estimate. This is not entirely surprising since the UNODC assumes that every past year user 
consumes on average 165 grams whereas we assume an average of 96 grams. Further, the 

UNODC applies an  average retail price that is more than twice as high as the figure we use (ú4.8 
and ú12.5, respectively). We prefer our price figure since it is based on self-reported information 
from cannabis buyers who consumed or gave their cannabis away, and hence ha s been purged of 
individuals who might have also resold some of their cannabis. Further, our estimate accounts for 

the quantity discounts that often occur at the retail level. In both the United States and New 
Zealand, the typical amount purchased is great er than one gram (Wi lkins et al., 2005; Caulkins &  
Pacula, 2006)  
 
Summing the country estimates by region allows us to make crude comparisons with the macro 
estimates generated by the UNODC. Table 3.8 displays the results by region as well as estimates 
published in the World Drug Report. While the UNODC estimates are inflated from ú2003 to ú2005, 

they are not directly comparable to the RAND results since they cover different years. Still, the 
differences in the estimates are striking. For expenditure and co nsumption in all three regions, the 
spreadsheet model produces results that are dramatically smaller than what is reported in the 
World Drug Report (WDR). For example, the UNODC estimates that over 6B grams of cannabis 

were consumed in North America and ou r best is substantially lower.  
 
Table 3.8  

Estimates of the Size of the Retail Cannabis Market  

  
UNODC 
circa 2003  

RAND 
Low  

RAND 
Best  

RAND 
High  

                                           
39  The geometric mean is based on ú4.90/gram for resin and ú6.40/gram for herbal. 
40  The Slack et al. figure is based on a weighted average for occasional and frequent users from the household 
survey and the Illicit Drug Monitoring System.  
41  Wilkins et al. (2 005) estimate the value of total purchases for their sample to be $NZ 576,253, with the 
average annual purchase amount to be $1,313. This suggests that there were approximately 439 purchasers in 
their sample. With this population purchasing a total of 48,7 17 grams, this suggests that the average purchaser 
purchased about 111 grams throughout the year. If we multiply this by the number of purchasers aged 13 -45 
believed to be in the household population (144,665), the total grams purchased by the household po pulation 
would be 16,057,815. If we divide this by the total number of past year users (not just purchasers) in full 
household population (362,140=0.19*1906000), we generate an average of 44 grams per user. Note that this 
figure is low since it does not co nsider all of the homegrown cannabis that is consumed by growers and shared 
with those in the houseful population. Further, Wilkins et al. (2005) suggest the NZ household survey 
underestimates heavy cannabis users. This accounts for a large share of the di screpancy.  
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North 
America  

Expenditures 
(Billions)  

ú56.6 ú7.8  ú17.3  ú36.1  

Metric Tons 

Consumed  
6,034  1,609  3,600  7,492  

 

Oceania  

Expenditures 
(Billions)  

ú5.5 ú1.4  ú3.1  ú6.5  

Metric Tons 
Consumed  

684  119  266  554  

 

West/Central 
Europe  

Expenditures 

(Billions)  
ú35.2 ú6.1  ú13.5  ú28.5  

Metric Tons 
Consumed  

6,051  1,165  2,607  5,424  

 
While Table 3.8 only includes countries from three of the 16 regions used in the UNODC macro 

estimates, the UNODC estimates that these 33 countries account for 78% of the global cannabis 
retail market and hence represent the bulk  of their global estimate.  Because adequate data are 
not available for the other 13 regions (22%), the work presented in this report focuses on 
improving the estimates for the three regions and takes as correct those estimates constructed by 
the UNODC for  the other 13.  Inflating the 2002/2003 estimates for these 13 regions to ú2005 and 
aggregating them generates a base estimate of the size of the retail cannabis market of ú35B.42  

Assuming that consumption patterns have remained relatively stable in these 1 3 regions between 
2002/2003 and 2005 (not an unreasonable assumption), adding this figure to the sum of the best 
estimates for North America, Oceania, and Western and Central Europe generates a global estimate 
of the retail market for cannabis of approxima tely ú70Bðabout half of what the UNODC estimated 
for 2002/2003. A similar computation employing the low and high estimates for the three main 
regions generates an approximate range for the global retail market of ú40B and ú120B.43  
 

 
4. Heroin  
 
This section presents country -specific consumption and retail expenditure estimates for heroin circa 
2005. Unlike our quantity consumed estimates for other drugs which are based on average number 
of use days and average amount consumed per use day for different types o f users, this section 
relies upon new consumption estimates based upon a recent international liter ature review (Paoli, 

Greenfield  & Reuter, 2009). Since these new estimates are presented in terms of pure grams 
consumed for a user over the course of a year  but prices are not available on a purity adjusted 
basis, the final expenditure estimates are presented for different potential values of retail purity.  
 
The following subsections discuss the data sources and assumptions made to generate our 
expenditure an d consumption figures. We highlight the major sources of uncertainty and note 

peculiarities in the available data. The final section will compare our results with the small number 

of studies that have attempted to calculate the size of the retail market fo r particular countries. 
Since these results are calculated differently than our estimates for the cannabis and cocaine 
markets, readers should exercise caution when making comparisons or attempting to sum the 
figures to generate one figure for the size of the global market for the major illicit drugs.  
 
4.1 Prevalence data  

For the majority of countries with sizable retail opiate markets (in terms of users and/or 
expenditures), we rely on prevalence data collected by the UNODC which come from a variety of 
sou rces and often do not cover the same time periods (Table 4.1). For example, the most recent 
estimate for France is from 1999, for Spain it is 2002, and for the United States it is 2000 (based 
on the aforementioned Abt study). This makes it virtually imposs ible to assess country -specific 
trends in opiate consumption in most places (especially for the 1998 -2007 period). These opiate 
estimates from the UN include opium, heroin, and synthetic opioids but the UNODC estimates that 

almost all of the consumption (a t least 95%) in Western and Central Europe, Canada, and the 
United States is for heroin (Table 4.2). Thus, for the calculations we will assume that all opiate 

                                           
42  ú28B * 1/(1-0.2 )  = ú35 B.  
43  ú28B * 1/(1-0.391 )  + ú36.1B + ú6.5B + ú28.5B = ú117B.   
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purchases are for heroin. Since heroin accounts for a smaller share of opiate consumption in othe r 

regions and the price data for opium and synthetics are sparse, we do not present estimates for 
these regions. Consumption information on the major markets excluded from this sec tion is 
available in Annex 3 . 
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Table 4.1  
Heroin consumption and retail p rices  

Country  
Pop 15 - 64 
2005  

Year for 
estimate  

% 
using 
in past 
year  

Total 
users  

Assumed  
pure 
grams per 
year  

Assumed  
total pure 
grams 
consumed  

Price per 
raw gram 
heroin 
(#3/NA)  

Price per 

raw gram 
heroin (#4)  

Austria  5,547,285  2004  0.5  27,736  30  832,093  72 .3  106.9  

Belgium  6,809,199  1999  0.4  27,237  30  817,104  32.3    

Cyprus  528,292  2006  0.1  528  30  15,849  129.1  180.1  

Czech  7,278,024  2005  0.2  14,556  30  436,681  47.2    

Denmark  3,592,694  2001  0.5  17,963  30  538,904  123  210.9  

Estonia  901,877  2004  1.5  13,528  30  405,845   94.3  

Finland  3,488,259  2005  0.2  6,977  30  209,296   113.2  

France  40,993,279  1999  0.4  163,973  30  4,919,193  50.3  62.9  

Germany  55,010,226  2004  0.3  165,031  30  4,950,920  47.6    

Greece  7,126,364  2004  0.3  21,379  30  641,373  72.3  78.6  

Hungary  
6,916,700  

2003 (18 -

54)  0.4  27,667  30  830,004  49.2  65.6  

Ireland  2,712,234  2001  0.5  13,561  30  406,835  251.6    

Italy  38,729,045  2005  0.8  309,832  30  9,294,971  68.4  102.7  

Latvia  1,590,148  2003  0.9  14,311  30  429,340  179.9    

Lithuania  2,471,090  2002/4  0.6  14,827  30  44 4,796  36.4    

Luxembourg  311,380  2000  0.9  2,802  30  84,073  102.7    

Malta  274,203  2005  0.6  1,645  30  49,357  76.8    

Netherlands  11,118,809  2005  0.3  33,356  30  1,000,693  37.7    

Norway  3,015,905  2005  0.3  9,048  30  271,431  220.2    

Poland  27,183,009  2003  0.2  54, 366  30  1,630,981  44    

Portugal  7,007,623  2000  0.7  49,053  30  1,471,601  52.1    

Slovakia  3,858,319  2005  0.4  15,433  30  462,998  32.6    

Slovenia  1,419,708  2001  0.5  7,099  30  212,956  50.3    

Spain  27,427,043  2002  --  71,964  30  2,158,920  80.1    

Sweden  5,895,309  2004  0.2  11,791  30  353,719  91.6  125.9  

Switzerland  5,092,909  2000  0.6  30,557  30  916,724  65.7    

United 40,185,134  2005  0.9  361,666  30  10,849,986  101.9    
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Kingdom  

             

Canada  22,229,669  2005  0.3  66,689  12  800,268  201.6  282.3  

United States  198,238, 508  2000  0.6  1,189,431  12  14,273,173  195  207.5  

Sources:  UNDOC, 2007; UNODC, 2008; Spanish National Focal Point, Unpublished; Paoli, Greenfield, & Reuter, 2009  
 
 
 

 
Table 4.2 Share of opiate use attributable to heroin, 2005  

AREA  %  

EUROPE 84.2  

West & Cent ral Europe  96.5  

South -East Europe  70.1  

Eastern Europe  76.1  

AMERICAS 69.5  

North America  95.0  

South America  27.8  

ASIA  63.1  

OCEANIA  33.3  

AFRICA 100  

TOTAL  71.3  
Source : UNODC, 2007a  
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The EMCDDA has encouraged and collected estimates of problematic dr ug use from member 
countries, but these data are also not available for all countries for the same year. While some 
of these estimates only report the number of IDUs (which could include amphetamine and 
cocaine), some countries do report problematic opiate  use separately. While detailed 

comparisons of the methodologies employed to create the EMCDDA and UN estimates are 
beyond the scope of this report, there is one important discrepancy worth noting. The UN data 
for Spain in 2002 suggest that the number of o piate users was less than 55,000 (WDR, Table 
1), but the 2002 range for problematic users of opiates reported to the EMCDDA ranges from 
71,964 to 102,822; a difference of 30% to almost 100% (Spanish National Focal Point, 
unpublished). For now, we will use the lower bound of this range for the Spanish calculations 
and recognize that future work must delve deeper into these inconsistencies.  

 
4.1.1 Quantity consumed  

As with cannabis, we know relatively little about the typical quantities consumed, especially 
with respect to pure grams of heroin.  For quantity consumed, we rely on the consumption 
estimates generated from Abt (2001) and Paoli et al.ôs (2009) recent international literature 
review, which focused heavily on Europe.  Based on Abtôs (2001) calculations for 2000, we 

assume that the average heroin user consumes about 12 grams of pure heroin a year 44 .  This 
also has face validity since we would expect the figures for the U.S. to be much lower than 
Europe because of the relatively high price in the former.   
 
Based on a sophisticated analysis of heroin consumption among arrestees in the UK by 
Singleton et al. (2006), Paoli et al. (2009) calculated that users, on average, consume 
approximately 29 pure grams per year.  Paoli et al. (2009) also discussed Bramle y-Harkerôs 

(2001) estimate for the UK which is closer to 40g per year, and note that this figure is likely to 
be high since it assumed that none of the heroin users spent any time in the previous year in 
prison or jail.  Based on these findings and their r eview, Paoli and colleagues conclude: ñWe 

believe that an estimate of 100 pure milligrams per user per day ðconsistent with an annual 
estimate of about 30 pure grams ðfor countries with opiate prices that are, relative to average 
earnings, much lower than th e United States, is reasonable and not inconsistent with 
judgments of experts.ò 

 
The assumption of 30 grams for users in Europe is much smaller than the figure offered by 
UNODC (58 grams). As Paoli et al. (2009) note, there are several reasons to believe t hat this 
figure of 58 grams is too high:  
 

ñUNODC (2005d) reports a global average of 28 grams per annum and a European 

average of 58 grams. For validation of the higher figure, UNODC cites the results of a 
U.K study on people entering treatment in 1997, wh ich it states implies 68 grams 
(Gossop et al., 1997). However, trea tment research (e.g., Anglin &  Hser, 1990) has 

consistently found that users enter treatment at times of peak use; thus, reports of 
use in the period immediately before treatment entry will  overstate average use rates. 
Moreover, treatment entry is itself not randomly distributed across dependent users; 
those with more severe problems have a higher probability of being referred to 

treatment as a consequence of arrest. Thus we believe that the  figure is too high.ò  
  

 
4.1.2 Price  
The price data for raw grams of heroin are pulled from the World Drug Report and in most 
cases they cover 2005. As reported in Table 3.1, most countries report only one price for 
heroin and it can be presented as unspe cified (NA), Number 3 (brown heroin ðless refined); or 

Number 4 (white heroin ðmore refined). Some countries do report prices for more than one 
type of heroin.  Our estimates assume that all of the heroin consumed are purchased at the 
retail price published by UNODC and that there is no gifting. While sharing does occur, it is 

less likely for expensive drugs where heavy users often have to worry about having their 
drugs stolen from them (Simon & Burns, 1997). The risk of theft also creates a disincentive for 
making large bulk purchases at the retail level.  

                                           
44  13.3 pure metric tons / 1.1 million heroin users.  
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4.1.3 Purity  
Purity -adjusted price series are not readily available outside of the U.S. and Australia and this 
is one of the most significant limitations to estimating the size of the market and 

understand ing how it works. The UN does provide some purity data at the retail level, but this 
is available for less than 25 countries (in the 2007 WDR) and many of the ranges are too wide 
to be useful (e.g., Canada: 1 -100%; UK: 1 -87%; U.S.: 12 -95%). There are also examples of 
ranges that are so small that they do not seem credible (e.g., France: 2 -10%). When ranges 
are provided, point estimates are not.  Despite the lack of systematic data, we do know that 
there is large amount of variation across and within countrie s. Further, there is also a lot of 
variation within countries over time. For example, in Germany the variation in recorded purity 

is large within any one year and rapidly changing, as indicated in Table 4.3.   
 

Table 4.3  
Purity of German Heroin Seizures i n 1997 and 2001  

Percent 
purity  

Percent of 

seizures 
1997  

Percent of 

seizures 
2001  

0-10  51  36  

>10 -20  34  28  

>20 -30  8 17  

>30 -40  3 11  

>40 -50  2 4 

>50  2 4 

 Source:  Unpublished data from the Bundes Kriminal Amt  

 

 
Since our quantity consumed measure is based  on pure grams and prices are not available 
purity adjusted, we present country -specific expenditure estimates for three different levels of 
purity at the retail level: 20%, 40%, and 60%. This is not intended to suggest that retail 
purchases are never belo w 20% or above 60%; 45  rather, we present these scenarios to 
display how sensitive results can be to assumptions about purity. To calculate the prices for 

the 20% level, we use the lowest price reported for heroin; for 40% we use the geometric 
mean when more  than one price is reported; and for 60% we use the highest price reported. 
For Asia, we use a weighted average based on the share of opiate consumption attributable to 
opium and heroin.  
 
4.2 Results and discussion  

Table 4.4 presents retail expenditures fo r the countries believed to account for the vast 

majority of the market.  
 
Table 4.4  
Heroin e xpenditures by assumed purity at retail level (ú2005 millions) 

Country  20% pure  40% pure  60% pure  
40% purity 

estimate/GDP  

Austria  250.7  152.4  123.5  0.06%  

Belgium  110.0  55.0  36.7  0.02%  

Cyprus  8.5  5.0  4.0  0.04%  

Czech  85.9  42.9  28.6  0.04%  

Denmark  276.2  180.8  157.9  0.08%  

Estonia  159.5  79.7  53.2  0.68%  

Finland  98.7  49.4  32.9  0.03%  

                                           
45  For example, the EMCD DA suggests that brown heroin purchases range from 15 -25% purity and white 
heroin r anges between 45 -70% in most Member States.  
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France  1,031.0  576.5  429.7  0.03%  

Germany  981.9  491.0  327.3  0.02%  

Greece  193.2  100.7  70.0  0.05%  

Hungary  170.2  98.2  75.6  0.11%  

Ireland  426.5  213.2  142.2  0.13%  

Italy  2,649.1  1,623.0  1,325.8  0.11%  

Latvia  321.8  160.9  107.3  1.20%  

Lithuania  67.5  33.7  22.5  0.16%  

Luxembourg  36.0  18.0  12.0  0.06%  

Malta  15.8  7.9  5.3  0.16%  

Netherlands  157.2  78.6  52.4  0.01%  

Norway  249.0  124.5  83.0  0.05%  

Poland  299.0  149.5  99.7  0.06%  

Portugal  319 .5  159.7  106.5  0.10%  

Slovakia  62.9  31.4  21.0  0.08%  

Slovenia  44.6  22.3  14.9  0.08%  

Spain  720.5  360.3  240.2  0.04%  

Sweden  135.0  79.1  61.9  0.03%  

Switzerland  251.0  125.5  83.7  0.04%  

UK 4,606.7  2,303.4  1,535.6  0.12%  

     

Canada  672.2  397.7  313.8  0.04%  

US 11,597.0  5,981.4  4,113.4  0.06%  
Notes: Prevalence and price figures from UNODC.  Consumption information from Abt (2001) and Paoli et 
al. (2009).  

 
There are some important similarities between these figures and others in the literature. First, 
the 40% esti mate for the UK (ú2.3 B in 2005) is reasonably close to the point estimate 
generated by Pudney et al. for heroin in 2003/4 (ú1.8 B +/- .342). Second, the 40% estimate 
for the US (ú7.2B in 2005) is reasonably close to the point estimate generated by Abt for 

heroin in 2000 (ú9.45B). Part of this discrepancy can be attributed to the 13% decrease in the 
price for a pure gram of heroin in the United States from 2000 to 2005 (Arkes, personal 
communication). Third, the sum of the figures for US and Canada at 40% ( ú7.6 B) is very 
close to what the UNODC found for North America in 2002/2003 (ú7.9 B). Finally, our estimate 
of the total pure grams consumed in the U.S. (14.3 MT; Table 3.2) is consistent with the 
DASCôs (2002) estimate that there is between 13 and 18 MT of pure heroin available of in 
America. Of course, the amount consumed will be less than the DASC estimates since some of 

this heroin is confiscated, but it is encouraging to know that our crude calculations are 
reasonably close.  
 
But the glaring discrepan cy between these figures and the UNODC estimates is with Western 
and Central Europe. Our calculations for this region for 60% and 20% purity are roughly ú5 B 
and ú14 B, respectively, while the UNODC puts estimates expenditure to exceed ú22 B. This is 
largely attributable to the aforementioned fact that UNOD C estimates suggest the average 

user uses 58 pure grams a year, whereas we assume a value of 30 grams.  
 
 
5. Cocaine  
 
This section focuses on expenditure and consumption estimates for the nine countries believed 

to account for most of the worldôs retail cocaine market (seven in Europe, two in North 
America). While the data used to estimate the size of the global retail market for cannabis are 
limited, they are much richer than what is available for cocaine. This is especially true for 
Europe where some coun tries appear to be in the early stages of a cocaine epidemic (The U.S. 
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was at its peak nearly 25 years ago). 46  The lack of data requires us to make strong 
assumptions about large markets and we are not comfortable making assumptions for the 
smaller markets for which there is even less information. Still, we hope that generating ranges 
for these nine major countries will improve understanding of the size of the retail market. 

Furthermore, this exercise will highlight the data gaps that need to be filled to ca lculate more 
precise estimates.  
 
5.1 Europe  
The subsection focuses on the seven European countries that account for roughly 90% of 
current past -month cocaine users in Europe: France, Germany, Italy, Netherlands, Poland, 
Spain, and the United Kingdom (EMCDD A, 2007b). Similar to the cannabis section, we attempt 

to generate country -specific ranges using readily available country -specific prevalence and 
price data as well as region -specific assumptions about quantity consumed. Pudney et al. 

(2006) provide a rig orous estimate of the size of the powder and crack cocaine markets in the 
UK in 2003/4; one reasonable approach for the UK would be to update this to reflect 2005. 
But since we are tasked with generating estimates for multiple countries, we will use a 
diff erent methodology that can be applied to all European countries and then use Pudney et al. 

(2006) to assess the face validity of our estimates.  
 
While crack cocaine is available throughout Europe, powder cocaine dominates the market in 
all countries except  the UK (EMCDDA, 2007b). The EMCDDA special report on cocaine notes, 
ñIn Europe, crack cocaine use seems to be stable at a low level and concentrated among 
certain marginalized subpopulations in some citiesò (2007b, 9). Pudney et al. (2006) estimate 
that c rack accounts for the majority of cocaine expenditures and pure grams consumed in the 

UK, and more than half of cocaine treatment admissions in the UK are for crack (EMCDDA 
2007a, TDI 115).  Indeed, the UK appears to account for over 80% of all primary cra ck 
episodes in Europe. Thus, this European section will only incorporate information about crack 

for the UK; in other countries all cocaine users will be treated as powder cocaine users. This 
turns out to be a fairly non -consequential assumption.  
 
As with cannabis, we use Equations 1 and 2 to estimate total consumption and retail 

expenditures for European countries. However, for cocaine we assume that all end users 
purchased their product. This is a strong simplifying assumption and we have no reason to 
bel ieve that it is correct. More research needs to be conducted on the level of gifting among 
light and heavy users, especially in European settings. But as mentioned in the previous 
section, gifting is likely to be less common for the more expensive drugs.  
 

5.1.1 Number of users  
The estimate of users is based on the number of past -year cocaine users in the general 
population as reported in the EMCDDAôs Statistical Bulletin 2007 (Table 5.1). Since these 

figures generally exclude those not covered by the househ old surveys, they should be viewed 
as conservative. But considering that many European countries are in the early stages of an 
epidemic, we would expect estimates from the household surveys to be relatively more 
accurate than if the countries were at the e nd of the epidemic (as is the case in the United 

States).  
 
Table 5.1  
Self - reported cocaine users in the general population circa 2005  

                                           
46  A useful description of how to think about drug epidemics is presented by Paoli et al. ( 2009 ): ñIn 
contemporary discourse, the concept of ñepidemicò is often used to describe the initial and usually 
precipitous  but limited, phase of illicit drug demand creation and particularly the sudden expansion of 
heroin demand in a variety of contexts from the 1960s onwards. The notion of a drug use epidemic 
captures the fact that drug use is a learned behavior, transmitted  from one person to another. Contrary to 
the popular image of the entrepreneurial ñdrug pusherò who hooks new addicts through aggressive 
salesmanship, it is now clear that almost all first experiences are the result of being offered the drug by a 
friend. D rug use thus spreads much like a communicable disease; users are ñcontagious,ò and some of 
those with whom they come into  contact become ñinfected.ò  
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Country  
Year of 
prevalence 
estimate  

Past year 
cocaine 
users  

France  2005  245,960  

Germany  2003  550,102  

Italy  2005  852,039  

Netherlands  2005  66,713  

Poland  2002  135,915  

Spain  2005  822,811  

UK 2005  924,258  

Sources:  EMCDDA, 2007a; US Census, 2008.  

 

5.1.2 Underreporting   

For prevalence -based cocaine estimates, a large hurdle is estimating the amount of 
underreporting that oc curs given the stigma associated with powder and crack cocaine. As 
cocaine is an expensive drug, this underreporting has significant implications for calculating 
the size of the global drug market. Some of the available European evidence on this comes 
from  arrestee populations in the UK, and the results are inconsistent. Pudney et al. (2006) 
report that according to the 2003/2004 Arrestee Survey (England), 40% of those testing 
positive for cocaine did not self - report using crack or powder cocaine within 48 hours of arrest. 

They also report information from a different arrestee survey conducted in England and Wales 
from 1999 -2002 (NEW ADAM: New England and Wales Arrestee Drug Abuse Monitoring) 
suggesting that the rate of cocaine underreporting is 15.3%. 47  Both  of these figures are higher 
than an earlier NEW ADAM analysis suggesting that only 3.9% of the arrestees tested positive 
but did not report using cocaine (Taylor & Bennett, 1999). The corresponding figures for 

arrestees in the United States range from 17%  to more than 50%, with most of the figures 

near the top of the range (Hser et al., 1999; Taylor & Bennett, 1999; Liu et al., 2001; Authorsô 
analyses of 2003 ADAM data).  
 
While it is not surprising that there is underreporting among arrestees who may be su spicious 
of research inquiries about illicit drug use, evidence from the United States suggests that 
cocaine underreporting may be even higher in the household population. As noted in Table 
2.1, Harrison et al., (2007a) found that only 21% of respondents a ged 12 -25 who tested 

positive for cocaine self - reported using powder or crack cocaine in the previous thirty days 
(Harrison et al., 2007a, Table 6.5). Whether or not it extends to those older than 25 is an 
empirical question; however, this high denial rate  consistent with another large -scale study 
considering three populations in the Los Angeles area (Hser et al., 1999): 1) sexually 
transmitted disease patients (N=1,419), emergency room patients (N=1,115), and arrestees 
(N=1,982). Of those testing positive for cocaine in these three groups, the share self - reporting 

no use within the previous three days was 69%, 59%, and 37%, respectively; this suggests 

that the denial rate for those in the criminal justice system may not always be smaller than it 
is for othe r populations.  
 
While it is beyond the scope of this project to precisely estimate the denial rate for each 
country (and impossible to do with existing data), we would be remiss if we did not attempt to 
incorporate this into our estimates given these extr emely large discrepancies. Thus, for our 

low estimate we will assume that there is no underreporting and for our best estimate we will 
assume that survey information only captures 66% of total cocaine consumption within a 
country (i.e., we will multiply th e total grams consumed in our high estimates by 1.5). We use 
this highly speculative figure for a few reasons: 1) Data from Abt (2001) suggests that ñabout 
65 percent of cocaine users were deemed truthfulò (p. 39), and 2) while the intra-country 
ranges pre sented above are wide, assuming that two - thirds of the respondents were honest is 

consistent with some of the studies in the UK and US.  For our high estimate we will assume 

                                           
47  Ultimately, Pudney et al. (2006) did not make adjustments for underreporting in their final estimates of  
the UK retail market. They note: ñNo adjustment has been made for under-reporting by survey 
respondents. If made, such an adjustment would increase the estimates, with a larger impact on ñhardò 
than ñsoftò drugsò (75). 
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that only 50% of those respondents honestly report their powder or crack cocaine u se.  We 
fully acknowledge that applying this figure to the high estimate dramatically increases our 
range and makes it difficult to be confident about the true value.  
 

5.1.3 Heavy versus light users  
 We follow the useful modelling conven tion developed by Everingham &  Rydell (1994) and 
used by others (e.g., Caulkins et al., 2004) of classifying past -year users as either heavy or 
light users.  Those who use cocaine less than three times a month are defined as light users 
and everyone else is considered a hea vy user.  
 
While it is easy to obtain information about the share of past -year users who used in the past 

month, obtaining more detailed information regarding the frequency of drug use in the past 
year or month from the household surveys in Europe is diffi cult. Indeed, the EMCDDA asked 

member states to include a special section about cocaine use for their 2006 national report 
and the UK (which has a relatively large cocaine -using population and strong data 
infrastructure) report noted:  

 

Even with the large  numbers surveyed by the BCS [British Crime Survey], numbers 
using recently [past 30 days] are too small to provide reliable evidence of frequency of 
use and therefore are not considered in this reportò (171).48   

 
Frequency data based on the 2003 Household Survey in Italy suggest that among past -year 
users, 78% used once or less in a month, 13% used 2 -4 times in a month, 6% used 2 -3 times 
in a week, and 4% used 4 times in a week. Unfortunately, these data do not fall nicely into the 

same categ ories used in t he Everingham &  Rydell modelling convention. If we first assume 
that the distribution of users within the 2 -4 times a month category is uniform, then we can 
calculate that 82.3% of past year users (= 78% + 1/3 *13%) and 17.7% of past year users 

are heavy u sers.  If instead we assume that most of the people reporting in the 2 -4 times 
category use at the lower end, say 50%, then we can get a lower estimate of heavy users 
given by 16.5% (=6% + 4% + ½ * 13% ). Given the similarities, we will multiply the number  
of past year users by 17% to generate the number of heavy users.  

 
If one is willing to assume that the distribution of light to heavy users for other European 
countries can be approximated by the shares for Italy, then we can use these fraction of past 
year users as parameters to determine the number of light and heavy users in each country 
using the country -specific annual prevalence rate for cocaine. Of course, there is good reason 
to doubt the validity of this assumption, but without country -specific da ta on frequency of 

cocaine use in the past month in the HH population, there is no better information available on 
which to build an alternative assumption.  
 

5.1.4 Consumption days for heavy and light users  
Preinzleve et al.ôs (2004) multi-city study of c ocaine use in Europe inquired about consumption 
days in the past 30 days for three different groups of users: Those in treatment (mainly opioid 
substitution maintenance), socially marginalized users not in treatment, and socially 

integrated users not in tr eatment. The sample for the nine cities is relatively large (1855 
users, roughly 600 in each group), but the estimates are neither representative nor precise. 
The mean number of use days in the previous month (standard deviation in parentheses) was 
11.2 (1 1.1) for the treatment group, 13.9 (12.6) for the marginalized group, and 7 (6.7) for 
the integrated group. If we assume the same level of consumption for the entire year (by 
multiplying each figure by 365/30), we get annual use -day estimates of 136, 169, and 85 
days, respectively. For the lack of better information about use in Europe, we assume that the 

average number of use -days for a heavy user is uniformly distributed between 85 and 169 
days.  
 

We are currently unaware of data sources that provide the a nnual number of use days for 
either past month users or light users in Europe. This is troubling since these lighter users 

                                           
48  The report does include informatio n about the share of past -month users aged 16 -24 years who used 
cocaine more than once.  
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tend to account for most cocaine consumption early in an epidemic. For the lack of better 
estimates, we focus on the extreme values f or the low and high values. For the low value, we 
assume that the user only used once in the previous year. For the high value, we assume they 
used twice a month (still technically a light user) for the previous year. Assuming a uniform 

distribution, the a verage light user will use approximately once a month [12.5 days=(1 
day+24 days)/2].  
 
5.1.5 Consumption per use day  
The EMCDDAôs (2007b) special report on cocaine and crack use noted that data about 
quantities of cocaine ñare limited and vary between studies (15).ò Indeed, the lack of data is 
evidenced by the fact that the EMCDDAôs report references only one study about quantity 

consumed, and this was based on a magazine survey of UK clubbers that was sourced as 
personal communication. For powder cocaine, P udney et al. (2006) assumes that intensive 

users use 0.8 raw grams per use day (+/ -  0.2 grams) and non - intensive users consume 0.55 
raw grams per use day (+/ -  0.2 grams). 49  The authors generate these figures based on 
information from Australian household da ta, personal communication with the NCIS, and the 
Drugscope website. For this estimate, an intensive user is defined as someone who used in the 

previous week, which roughly corresponds to our definition of heavy user (used more than 2 
times in the previous  month).  
 
Gossop et al. (2006) interviewed past -month cocaine users in clinical and non -clinical settings 
outside of London to learn more about how cocaine consumption during an episode changed 
when alcohol was also consumed. Typical amounts of powder coca ine consumed ranged from 
0.2 grams when alcohol was not consumed to 0.9 grams when alcohol was also consumed. 

While the paper does not explicitly report the share of cocaine episodes involving alcohol, 
other passages in the text imply this is over 90%; sug gesting that the 0.9 gram figure is more 
likely to be representative of a typical amount consumed. Since this sample included those in 

clinical settings as well as those not in treatment, one could argue that it is probably a 
reasonable estimate of the amo unt consumed for an intensive user.  
 
As for crack cocaine, Pudney et al. argue that there is little systemic evidence about quantity 

consumed and that unreliable 50  arrestee evidence ñsuggests a level only slightly lower than 
that for powder cocaineò (66). They suggest that this difference may attributable to the fact 
that crack has a higher level of purity than powder cocaine. Gossop et al. (2006) find that 
typical amounts of crack consumed do not dramatically differ when alcohol is consumed (1.1 
grams) or n ot (0.9 grams). Since they find that concurrent crack and alcohol use was far from 
the norm in their snowball sample, we should give more weight to the lower bound estimate 

(0.9 grams). Since this is well within the range we are using for powder cocaine, w e do not 
include separate quantity consumed estimates for crack and powder cocaine. Thus, for the 
upper bound estimate we assume 1 raw gram per use day. 51  

 
5.1.6 Price  
Purity -adjusted prices are not available for Europe, so our results are based on average price 
per raw gram as reported by the EMCDDA. When only a high and low estimate is presented, or 

the mean is simply the midpoint of the high and low estimate, we use the geometric mean of 
these values for the price. Otherwise, we simply use the reported me an. All prices are for 
powder cocaine except for the UK which is the geometric mean of powder and crack cocaine.  
 
Table 5.2  
Price per raw gram of cocaine  

                                           
49  Consumption is based on raw grams, as that is all that people are able to report. Although the raw 
amounts appear close, the average purity of cocaine consumed may di ffer between light and heavy users 
if heavy/regular users are better at evaluating the probable purity of the drug upon physical inspection or 
have regular sellers from which they know they can get a purer product.  
50  Their term, not ours.  
51  For a U.S. trea tment sample who used cocaine 20 or more days out of the last 30 and who used at least 
4 days out of each week, Simon et al. (2001) found that the typical consumption during a use day was 
1.09 grams.  
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Country  

Price per 
raw gra m 
(ú) 

France  58.5  

Germany  60.5  

Italy  86.2  

Netherlands  45.0  

Poland  44.8  

Spain  70.4  

UK 100.0  

Sources:  Author calculations based on EMCDDA, 2007a.  

 

5.2 Cocaine consumption and e xpenditure in North America  

Whereas we believe that those covered by the household surveys currently account for the 
vast majority of cocaine consumption in Europe, this is definitely not the case in the United 
States (Abt, 2001; Caulkins et al., 2004). Accordingly, this requires using a different 
methodology for constructing p rice information in North American than what is used for 
Europe.  
 
5.2.1 United States  

There have been two major attempts to generate cocaine consumption estimates for the 
United States (Everingham & Rydell, 1994; Abt, 2001). Each used a different strategy  to 1) 
account for cocaine users not covered by the household population and 2) estimate the share 
of ñheavyò or ñchronicò users. Everingham and Rydellôs (1994) model of cocaine initiation and 
demand is based on the household survey and they attempted capt ure ñmissingò heavy users 

by incorporating prevalence information for homeless and incarcerated populations. Abtôs 

(2001) model also used survey data from the household population, but it is primarily based 
on arrestee surveys. Since arrestee surveys were only conducted in select jurisdictions (as 
part of the DUF/ADAM program), advanced statistical techniques were used to extrapolate 
these results and generate national estimates. 52  
 
Despite these different methodologies, recent work by Caulkins et al. (2004)  highlights that 
there are considerable similarities in the total number of users for the overlap years (1988 -

1993). 53  For  example, in 1993 Everingham &  Rydell calculated there were 6.29 million past 
year users (Light=4.05, Heavy= 2.24) whereas Abt calculat ed 6.41 million (Occasional=3.33, 
Chronic=3.08).  However, there is a difference for the share of frequent users.  Recall that 
Everingham and Rydell define ñheavyò as anyone using more than two days in the past 
month; for Abt, a user is considered ñchronicô is they used more than nine days in the previous 
month. Thus, the fact that the Abt estimate for chronic users exceeds the E&R estimate for 

heavy users suggests that the Abt approach would likely lead to a larger estimate of total 

grams consumed.  Howeve r, this is not the case.  Despite using different methodologies with 
different limitations, the Abt estimate for 1993 was 331 pure MT 54  which is almost identical the 
332 pure MT we derive from E&R for 1993 (4050000 users*16.42g + 2240000*118.9g). 55  
 
The work  by Caulkins et al. (2004) is also important because they update some of the 
parameters used in Everingham &  Rydellôs model of cocaine initiation and demand as well as 

make consumption projections through 2012 (thus covering 2005, our year of interest). 
Assuming a constant rate of cocaine initiation between 2000 and 2005 (based on the average 
of 850,000 new initiates each year), Caulkins et al. (2004) projected 3.84 million light users 

                                           
52  Related work was conducted by Brecht et al. (2003).  
53  Caulkins et al. (2004) note ñon average E&R reported 0.985 times as many total users as did 
Abt/ONDCPò (p. 320). 
54  Abt (2001) bases  this total consumption figure on total expenditure estimates from arrestees ( adjusted 
for in -kind  payments ) and price per pu re gram of cocaine from the DEAôs STRIDE database.    
55  As for grams consumed by type of user, Everingham and Rydell assumed that heavy and light users 
consumed 118.93 and 16.42 pure grams of cocaine per year, respectively. This led to the widely -cited 
sta tistic that heavy users consumed 7.25 more per capita than light users (Caulkins et al. , 2004).  
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and 1.6 million heavy users in 2005. Changes in the sampling methodology  used by SAMHSA 
to generate the household survey between 2000 and 2002 make it difficult to compare 
initiation rates (or any other measure) over this period, 56  but if the post -2000 rates of cocaine 
use (converted to population numbers in Table 5.3) are not substantially influenced by 

changes in the design and implementation of the household survey, then figures based on 
850,000 initiates a year would likely underestimate the total number of users. Interestingly, 
Caulkins et al.ôs past-year prevalence project ion for 2005 (5.44 million users = 3.84 million 
light users + 1.6 million heavy users) is remarkably close to the figure reported in the 2005 
NSDUH (5.5 million).  
 
Table 5.3  

Cocaine users covered by the household survey in the United States  

Year  
Past -year  

users (000s)  

New initiates 

(000s)  

1999  3,742  917  

2000  3,328  1,002  

2001  4,186  1,140  

2002  5,902  1,073  

2003  5,908  1,094  

2004  5,658  998  

2005  5,523  872  
Notes: Includes powder and crack cocaine users. Important changes to survey methodologies in 
2001 an d 2002.  

 
Future work should incorporate these newer prevalence and initiation estimates into these 
Markov models, especially since they seem to be much higher than what was estimated in the 
past. NSDUH 2002 notes:  

 
ñSeveral improvements to the survey were implemented in 2002. In addition to the 

name change, respondents were offered a $30 incentive payment for participation in 
the survey starting in 2002, and quality control procedures for data collection were 
enhanced in 2001 and 2002. Because of these impr ovements and modifications, 
estimates from the 2002 NSDUH should not be compared with estimates from the 
2001 or earlier versions of the survey to examine changes over time. The data 
collected in 2002 represent a new baseline for tracking trends in substan ce use and 
other measures.ò  

 
Additionally, the fact that NSDUH generates accurate numbers of those on probation and 
parole suggest that the new methods may increase the share of ñmarginalizedò populations 
that account for a large share of drug use.  

 
The o ther important issue at hand is how to account for the vast majority of cocaine users 

near the age of initiation who lied about their cocaine use. The average age for initiation is 
about 20 years (NSDUH 2004) and recall that Harrison et al. (2007a) compare d self - report 
and drug tests results for nearly 4,000 respondents aged 12 -25 in the household survey. 
Harrison et al. did not report the validity results by initiation status and there are initiates 
older than 25, so the results may not be directly compara ble. As noted earlier in the report, 
our approach to address this underreporting is to assume that it is zero for the low estimates 
and multiply the high estimate by 2.  

 

                                           
56  From the 2002 NSDUH: ñSeveral improvements to the survey were implemented in 2002. In addition to 
the name change, respondents were offered a $30 incentive pa yment for participation in the survey 
starting in 2002, and quality control procedures for data collection were enhanced in 2001 and 2002. 
Because of these improvements and modifications, estimates from the 2002 NSDUH should not be 
compared with estimates from the 2001 or earlier versions of the survey to examine changes over time. 
The data collected in 2002 represent a new baseline for tracking trends in substance use and other 
measures.ò  
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The estimate for the retail price of a pure gram of cocaine in 2005 was generated usin g micro 
data from the DEAôs STRIDE database (ú86.67). 
 
5.2.2 Canada  

The most recent household survey in Canada was for 2004 and it was estimated that 1.9% of 
the household population used cocaine or crack in the previous year (CCSA 2005). Multiplying 
this  by the population aged 15 -64 in 2005 generates 422,000 past year users. Given its 
proximity to the worldôs largest cocaine market and its similar per capita income, we assume a 
similar ratio of heavy to light users and employ the same assumptions and rang es as used for 
the United States (including price).  
 

5.3 Results and discussion  
Table 5.4 demonstrates how we generate our consumption and retail figures for European 

countries, using Spain as the example. After separating the past year users in the house hold 
into light and heavy users, we multiply these figures by the annual grams consumed (use 
days*average grams used per use day), which is different for the low, best, and high 
estimates. We then make an adjustment for underreporting and multiply this fig ure by the 

retail price per gram. Recall that the calculations are slightly different for the United States 
and Canada since annual grams consumed is not based on use days multiplied by average 
grams used per use day. Further, we only calculate a range for  the United States and Canada.  
 
Table 5.4  
Cocaine consumption and expenditures in Spain, 2005  
 

  Low  Best  High  

     

 Total users  822,811  822,811  822,811  

 Fraction heavy users  17%  17%  17%  

     

Light users  

Number of users  682,933  682,933  682,933  

Days used in 2005  1 12.5  24  

Grams per use day  0.35  0.55  0.75  

     

Heavy users  

Number of users  139,878  139,878  139,878  

Days used in 2005  85  125  169  

Grams per use day  0.6  0.8  1 

     

Total amount 
consumed  

Total grams -- Light  239,027  4,695,167  12,292,801  

Total grams -- Heavy  7,133,774  13,989,021  23,639,368  

% underreporting  0.0%  33.0%  50.0%  

Total grams -- All  7,372,801  27,886,848  71,864,338  

     

Total retail 

expenditures  

Price per raw gram  70.4  70.4  70.4  

Total retail (Euros)  519,045,160  1,963,234,101  5,059,249,400  

 

 
Table 5.5 presents the estimates of the size of the retail cocaine market circa 2005. Our 
results suggest that the UK has the largest cocaine market in Europe, with retail expenditures 

on powder and crack cocaine ranging from ú.8-ú8.1 Billion. This includes Pudney et al.ôs UK 
range of ú2.7-ú4.7 Billion. Despite using different methodologies (e.g., we incorporate 
underreporting, they include information from arrestee surveys), our ranges for total 
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consumption (raw) are fairly similar (Pudney et al: 6M to 60M;  57  RAND: 8M to 81M). What is 
most notable, however, is the size of the range for both studies. This highlights how little we 
actually know about cocaine markets in Europe.  
 

Table 5.5  
Estimates of the size of the retail cocaine market circa 2005 ( ú in millions)  
 

Country   Low  Best  High  Best/GDP  

France  
ú 128.9  487.7  1,256.7  0.03%  

MT 2.2  8.3  21.5   

Germany  
ú 298.2  1,128.0  2,906.8  0.05%  

MT 4.9  18.6  48.0   

Italy  
ú 658.1  2,489.2  6,414.8  0.17%  

MT 7.6  28.9  74.4   

Netherlands  
ú 26.9  101.7  262.2  0.02 %  

MT 0.6  2.3  5.8   

Poland  
ú 54.6  206.4  531.8  0.08%  

MT 1.2  4.6  11.9   

Spain  
ú 519.0  1,963.2  5,059.2  0.21%  

MT 7.4  27.9  71.9   

UK 
ú 828.2  3,132.5  8,072.5  0.17%  

MT 8.3  31.3  80.7   

      

Canada*  
ú 1,716.2  2,561.5  3,432.4  0.27%  

MT 19.8  29.6  39.6   

US*  
ú 22,123.5  33,020.1  44,246.9  0.32%  

MT 255.3  381.0  510.5   
Notes: *All values are for adulterated (raw) cocaine except for the values for Canada and the U.S., which 
are for pure cocaine.  

 
As expected, the U.S. accounts for the vast majority of global ex penditures and grams 
consumed. While our low estimate for consumption in the United States (255 MT) is similar to 
what Abt (2001) calculated for 2000 (250 MT), our expenditure estimates are notably lower 

(ú22B and ú33B, respectively).  This is not surprising since the price per pure gram of cocaine 
at the retail level dropped about 30% from 2000 to 2005 (RAND analyses of STRIDE). Our 
best estimate of 381 MT is generated by multiplying this low figure by 1.5 to account for 33% 
underreporting.  Whether or not  this is the most appropriate inflation factor is clearly an 
empirical question deserving of additional research.  
 
The uncertainty associated with cocaine markets is not limited to demand -side estimates.  

There is also considerable debate about the amount o f the land used to grow coca in Colombia 
in 2005 (by far the worldôs largest producer). While the UNODC estimates that 99,000 
hectares were dedicated for coca cultivation in 2007, the U.S. State Department estimates this 
figure to be over 157,000 hectares.   We address this in more detail in Annex 1 .  
 
 

6. Amphetamine - type substances  

 

                                           
57  Calculated by summing the point estimates and uncertainty bounds for powder and crack cocaine. For 
powder they report 17.7 +/ -  13.72 and for crack they report 15.58 +/ -  13.29.  
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Our final section focuses on amphetamine - type substances (ATS), namely amphetamines, 
methamphetamines, and ecstasy. Despite the popularity of these substances (especially in 
Europe), we know very little about typical quantities consumed, which makes generating 
demand -side estimates very difficult. These substances take many forms (especially across 

countries), come from a variety of sources, and unless the drug is diverted from a legal source 
or tested by the user (e.g., at a rave), most users only have a vague idea about what they are 
actually consuming. Further complicating our understanding is that many authors do not 
explicitly state whether they are discussing the consumptio n of pure or raw milligrams of 
methamphetamine.  
 
The uncertainty about ATS consumption and the size of the retail market is evident in the 

various estimates generated by the UNODC over the past five years (Table 6.1).  In the 2008 
Global ATS Assessment , t he UNODC calculates the global ATS retail market in 2006 to be 

$63.4 billion, virtually identical to their $63.7 billion estimate for 2001. 58  Both of these 
estimates are different from UNODCôs previous ATS market estimate for 2002/2003 which is 
considerably  lower ($44bn) and based on a different methodology. 59    
 

Table 6.1  
Various UNODC estimates of the global retail market for ATS  

Source  Quote and/or Figure  

UNODC (2003). Ecstasy and Amphetamines: 
Global Survey 2003 . Page 47.  

For 2001: ñ[T]he retail market is valued at 
about $65 billion , based on 42 million ATS 

users worldwide, and average retail pricesò 

UNODC (2005). 2005 World Drug Report. 
Page 127.  

For 2002/2003: ñThe ATS markets together 
(methamphetamine, amphetamine, and 

ecstasy) amount to  US$44 bn .ò 

UNODC (2007c, December). UNODCôs 
Experience in Sizing the Drug Markets . 
Presentation by T. Pietchman, Notes on Slide 
4.  

For 2002/2003: Global estimate for ATS is 
$44 billion  

UNODC (2008b). 2008 Global ATS 
Assessment . Page 111.  

For 2006: ñReveal a size of the ATS retail 
market of around $63 billion (or $65 

billion if rounded) , which is practically 
unchanged from five years agoò  

UNODC (2008d, September 9). UNODC Warns 
of Growing Abuse of Synthetic Drugs in the 
Developing World . Page 1.  

ñThe global market for amphetamine - type 
stimulants (ATS) is estimated at US$65 
billion , wholesale and retail combined .ò 

 

This section briefly reviews the small literature on ATS consumption for each substance. Given 
the large uncertainty about the consumption of ATS (namely consumption days and average 
amounts consumed on a use day), we are reluctant to generate a ñbestò estimate for ecstasy 
and amphetamines. Instead, we only offer low and high estimates based on the very thin 

                                           
58  It is also unclear how the $63.4 B estimate was estimated. The algorithms used to generate these 

figures are not listed and the half page of te xt that accompanies this table only makes a brief  comment 
about the methodology. For example, the report notes that the average price for pure methamphetamine 
at the retail level in North America was $100.10.  The formula is not listed, but our calculation s suggest 
that the authors may have taken  the typical price reported in Canada ($87.7) and the United States 
($112.5) from the 2008 World Drug Report and calculated the raw average [$100.10 = 
($112.5+$87.7)/2]. This appears to be same methodology used for Eastern Europe ($19; Belarus=$33, 
Moldova=$5) and East Asia ($640; Japan=$389.70, Republic of Korea=$892.1). We do not know if this 
methodology was employed for all regions and substances, but consumers of this research should know 
that the results may be different if a weighted average was used to calculate the regional retail prices. 
Further, it is also important to note that the regional results will be sensitive to the countries actually 
included in the calculation (e.g., based on our calculations it ap pears that Mexico is not included in the 
retail price estimates  for North America ).  
59  An entire chapter of the 2005 World Drug Report is devoted to describing the results of the UNODCôs 
input/output m odel of the global drug market.  
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literature. In the final subsection we include lo w, best, and high estimates of the 
methamphetamine market in the United States for the household population. 60   
 
6.1 Quantity consumed  

 There is a lot of variation in the estimates of the quantity of ecstasy consumed. The UNODC 
input/output model suggests t hat past year users used, on average, 10 pure grams of Ecstasy 
in Western and Central Europe, and 9 pure grams in North America. The 2008 Global ATS 
Assessment assumed a global average of 100mg of Ecstasy per tablet, with a lower bound of 
60 -70mg. This wou ld suggest a range of 100 tabs (10g/100mg) to 154 tabs (10g/.65g) for 
Western and Central Europe and 90 to 139 tabs for North America.  
 

The UNODC estimates are larger than those generated elsewhere. Pudney et al. (2006) 
calculate that in 2004 between 32.6  M and 86.4 M tabs of ecstasy were consumed. With 

roughly 700,000 ecstasy users in the household population (EMCDDA, 2007a), this suggests a 
range of 47 tabs (32,600,000/700,000) to 123 tabs (86,400,000/700,000) per past year 
user. 61   Additionally, in an as sessment of the global ecstasy market, Blickman (2004) refer to 
a study by the Dutch National Criminal Investigation Services 62  which suggests ñthat the 

consumption per user is more likely in the range of 20 -40 pills per year, based on studies in 
Canada, th e UK, Germany and The Netherlandsò (8). To generate the largest, but still 
defensible range, we use the 154 as the high estimate and the 30 from the Dutch National 
Criminal Investigation Services as the low estimate for Western and Central Europe. For the 
U.S. and Canada we use a high estimate of 139 tabs.  
 
There is even less information available for amphetamines. The UNODC input/output model for 

West and Central Europe (2005) suggests that past year amphetamine users average 12 pure 
grams per year. Based on data from 2006, the UNODC assumed that they purity of a retail 
gram of amphetamine in Western and Central Europe was 38% (UNODC 2008). If we divide 

the 12 pure grams by the 38% purity rate, we get a consumption figure of 31.6 raw grams 
annually.  
 
We are  only aware of one estimate of the retail amphetamine market for a European country 

(Pudney et al.ôs UK), and it relies on consumption information from the Australian 2001 
household survey. This is problematic since most of the amphetamines used in Austral ia in 
2001 were meth amphetamines, which is a different substance. 63  The figure is also troubling 
since no distinction was made for intensive and non - intensive users (1 raw gram +/ -  0.2 is 
used for both). Alas, this is the only figure we could find in the pu blished literature for 
amphetamine use per use day in Europe and the authors suggest that it is ñbroadly consistent 

with anecdotal evidence. . . (66).ò  
 

                                           
60  While methamphetamine is not popular in Europe, it does have a strong presence in the Czech Republic 
and Slovakia. According to the EMCDDA (2008c): ñMethamphetamine is the most widely abused synthetic 
psychotropic drug, particularly in North America and countries of the Far Eas t. Among European countries, 
methamphetamine is most frequently consumed in the Czech Republic and in Slovakia, although the 
availability or use of the drug is sporadically reported by other countries. In 2006 in the Czech Republic 
there were estimated to be approximately 17 500 ï22 500 methamphetamine users (2.4 to 3.1 cases per 
1 000 aged 15 ï64 years) and in Slovakia around 6 200 ï15 500 (1.6 to 4 cases per 1 000 aged 15 ï64 
years)ò www.emcdda.europa.eu/publications/drug -profiles/methamphetamine  
61  Pudney et al. (2006) assumed an average purity of 65mg in their calculation of the UK market, which is 
similar to the low purity estimate offered by UNODC.  
62  IVVan der Heijden, A.W.M. (2003), De Nederlandse drugsmarkt, Dienst Nationale Recherche Informatie 
(DNRI), Zoetermeer, November 2003.  
63  As noted by Dunn et al. (2007): ñThroughout the 1990s, the proportion of amphetamine-type substance 
seizures that were methamphetamine (rather than amphetamine sulphate) steadily increased, until 
methamphetamine dominated the m arket. In the financial year 2000/01, the vast majority (91%) of all 
seizures of amphetamine were methamphetamine (Australian Bureau of Criminal Intelligence 2002).  
In Australia, the powder traditionally known as óspeedô is generally methamphetamine rather  than 
amphetamine ò (p 44).  
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Pudney et al. (2006) estimate that 36.7 MT were consumed in 2004 and with approximately 
600,000 users in the UK. 64  This equates to approximately 60 grams per user, and assuming 1g 
per use day this would suggest that the average user used 60 days in 2004. Interestingly, this 
is similar to the average number of days used for stimulant users (excluding 

methamp hetamine) in the United States (Mean: 59.11 days, 95%CI: 50.41 -67.81). Assuming 
the same distribution for the United States, the UK, and the rest of the region, applying the 
daily use figures for the 95% confidence interval generates a low and high estimat e of 40.3 
raw grams (50.41*0.8) and 81.4 raw grams (67.81*1.2), respectively. To generate the 
largest, but still defensible range, we use this 81.4 as the high estimate and the 31.6 from the 
UNODC as the low estimate.  
 

6.2 Number of users and price  
 In mo st cases the past -year prevalence figures are from the EMCDDA, but in a handful of 

cases these numbers were pulled from the WDR. The figures for amphetamine also include 
methamphetamine, which really only matters for the Czech Republic and Slovakia (Pervit in). 
Most of the price information is obtained from the EMCDDA and when the mean is not listed or 
is purely the midpoint, we calculate the geometric mean. 65  In some cases, we use price data 

from the WDR and this is noted with an asterisk.  
 
6.3 Underreportin g  
 Little is known about underreporting for ATS, but we think it is reasonable to assume that the 
stigma (and subsequently the underreporting rate) associated with amphetamines and ecstasy 
falls between cannabis and powder cocaine/crack. Thus, to create a range we consider the 
best for cannabis (20%) as the low estimate and the high estimate for cocaine (50%) as the 

high estimate.  
 
6.4 Results  

Table 6.2 presents ecstasy consumption and expenditures in Western and Central Europe as 
well as in the U.S. and Ca nada circa 2005. 66  The range for total expenditures in Western and 
Central Europe is ú778M-ú6,391 M, which comfortably includes the ú2,175 M generated by the 
UNODC input/output model. Similarly, the range for U.S. and Canada (which account for the 

vast majo rity of ecstasy consumption in North America) ranges from ú1,614 M -  ú12,171 M 
easily includes the UNODC North America estimate of ú7,522 M. And once again by virtual 
construction, Pudney et al.ôs (2006) best estimates for consumption (59.5 M tabs) and 
exp enditures ( ú402 M) fall into the middle of the ranges we produce.  
 
Table 6.3 presents amphetamine consumption and expenditures in Western and Central 

Europe circa 2005. The range for total consumption range is 78 -321 MT, and for retail 
expenditures it is ú1,154 M -  ú4,756 M. This range includes the amount generated for this 
region by the UNODC input/output model ( ú1,668 M). And virtually by construction, Pudney et 

al.ôs (2006) best estimates for consumption (36.7 MT raw) and expenditures (ú468 M) fall in 
the large ranges we produce. That being said, we are not comfortable using the midpoint or 
any other figure as the best estimate.  

                                           
64  Estimate 544403 for those aged 16 -59. Those <=15 and not covered by the household survey likely put 
this figure above 600,000.  
65  The EMCDDA ecstasy prices are consistent with those some of the published qualitative literature. 
Massariôs (2005) price estimates from the field in the early 2000s for Amsterdam was ú2.5 -5 per pill, ú6-7 
for Barcelona, and ú7-15 for Turin. The EMCDDA estimates for 2005 were ú3 for the Netherlands, ú10 for 
Spain, and ú19 for Italy.  
66  We do not normaliz e by GDP since we do not generate a best estimate.  Those wishing to makes these 
comparisons for 2005 may consult our Annex 2 . 
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Table 6.2. Ecstasy consumption and expenditures in Western and Central Europe, Canada, and the U.S. circa 2005  

 

Past year 
ecst asy 

users circa 
2005  

% Under -
reporting 

LOW  

% Under -
reporting 

HIGH  

Mean 
tablets 

consumed 

per user 
LOW  

Mean 
tablets 

consumed 

per user 
HIGH  

Total 
tablets 

LOW  

Total tablets 
HIGH  

Price per 
tablet 

(ú) 

Retail 
spending 

LOW (000s 
ú) 

Retail 
spending 

HIGH (000s 
ú) 

Austria  49,926  20%  50%  30  154  1,872,209  15,377,074  11.0  20,594  169,148  

Belgium*  74,901  20%  50%  30  154  2,808,795  23,069,566  4.2  11,825  97,123  

Cyprus  5,283  20%  50%  30  154  198,110  1,627,139  11 .6  2,304  18,920  

Czech  241,131  20%  50%  30  154  9,042,414  74,268,364  7.3  66,010  542,159  

Denmark  10,591  20%  50%  30  154  397,171  3,262,096  6.6  2,621  21,530  

Estonia  15,332  20%  50%  30  154  574,947  4,722,228  7.0  4,037  33,153  

Finland  17,441  20%  50%  30  154  654,049  5,371,919  15.5  10,132  83,221  

France  163,973  20%  50%  30  154  6,148,992  50,503,720  6.7  41,198  338,375  

Germany  377,313  20%  50%  30  154  14,149,244  116,212,458  6.6  93,385  767,002  

Greece  14,253  20%  50%  30  154  534,477  4,389,840  14.1  7,559  62,082  

Hungary  74,87 9 20%  50%  30  154  2,807,978  23,062,857  4.7  13,302  109,251  

Ireland  29,835  20%  50%  30  154  1,118,797  9,189,049  5.9  6,590  54,123  

Italy  193,645  20%  50%  30  154  7,261,696  59,642,729  19.1  138,742  1,139,535  

Latvia  12,721  20%  50%  30  154  477,044  3,918,125  4.3  2,045  16,793  

Lithuania  9,884  20%  50%  30  154  370,664  3,044,383  3.5  1,290  10,594  

Luxembourg*  1,557  20%  50%  30  154  58,384  479,525  10.0  584  4,795  

Malta  515  20%  50%  30  154  19,294  158,469  9.2  177  1,452  

Netherlands  133,426  20%  50%  30  154  5,003,464  41,095,118  3.2  15,822  129,954  

Norway  15,080  20%  50%  30  154  565,482  4,644,494  12.5  7,069  58,056  

Poland  53,229  20%  50%  30  154  1,996,097  16,394,608  2.1  4,206  34,546  

Portugal  28,030  20%  50%  30  154  1,051,143  8,633,392  3.6  3,742  30,735  

Slovakia  46,300  20%  50%  30  154  1,736,2 44  14,260,347  8.8  15,285  125,540  

Slovenia*  12,777  20%  50%  30  154  479,151  3,935,431  10.0  4,792  39,354  

Spain  329,125  20%  50%  30  154  12,342,169  101,370,351  9.8  121,200  995,457  

Sweden*  23,097  20%  50%  30  154  866,129  7,113,803  12.0  10,394  85,366  

Switzerland*  40,743  20%  50%  30  154  1,527,873  12,548,928  13.7  20,962  172,171  

UK 689,577  20%  50%  30  154  25,859,151  212,389,825  5.9  152,310  1,250,976  

Total       99,921,165  820,685,837   778,175  6,391,412  
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Canada  244,526  20%  50%  30  139  9,169,738  67,978,328  9.9  90,964  674 ,345  

United States  1,960,000  20%  50%  30  139  73,500,000  544,880,000  21.1  1,550,850  11,496,968  

Total       82,669,738  612,858,328   1,641,814  12,171,313  
Notes:  Consumption rates and price information for Europe is from EMCDDA (2007a) unless noted with an as terisk, which denotes coming from the World Drug 
Report.  Canadian and U.S. data are from CAS 2004 and NSDUH 2005.  

 
Table 6.3  
Amphetamine consumption and expenditures in Western and Central Europe circa 2005  

 
Amphetamine 
users in 2005  

% Under -

reporting 
LO W  

% Under -

reporting 
HIGH  

Mean grams 
consumed 
per user 

LOW  

Mean 
grams 

consumed 
per user 

HIGH  

Total 

grams 
LOW  

Total 

grams 
HIGH  

Price 

per raw 
gram  

Retail 
spending 

LOW (000s 
ú) 

Retail 
spending 

HIGH 
(000s ú) 

Austria  44378  20%  50%  31.6  81.4  1,751,774  7,222,299  20  35,035  144,446  

Belgium*  34046  20%  50%  31.6  81.4  1,343,921  5,540,781  10  13,238  54,577  

Cyprus  1585  20%  50%  31.6  81.4  62,561  257,929  12  759  3,131  

Czech  48226  20%  50%  31.6  81.4  1,903,666  7,848,526  33  61,869  255,077  

Denmark  24713  20%  50%  31.6  81.4  975,507  4,021,868  23  22,275  91,836  

Estonia  11724  20%  50%  31.6  81.4  462,805  1,908,076  7 3,249  13,396  

Finland  20930  20%  50%  31.6  81.4  826,167  3,406,1 59  19  15,999  65,960  

France  40993  20%  50%  31.6  81.4  1,618,156  6,671,410  13  21,360  88,063  

Germany  424477  20%  50%  31.6  81.4  16,755,684  69,081,137  12  199,393  822,066  

Greece*  14253  20%  50%  31.6  81.4  562,608  2,319,546  6 3,328  13,723  

Hungary  53485  20%  50%  31 .6  81.4  2,111,261  8,704,410  12  25,969  107,064  

Ireland  10849  20%  50%  31.6  81.4  428,247  1,765,599  15  6,308  26,007  

Italy  154916  20%  50%  31.6  81.4  6,115,112  25,211,679  18  110,868  457,090  

Latvia  17492  20%  50%  31.6  81.4  690,459  2,846,658  14  9,660  39,827  

Lith uania  7413  20%  50%  31.6  81.4  292,629  1,206,465  7 2,037  8,397  

Luxembourg*  1246  20%  50%  31.6  81.4  49,165  202,701  10  484  1,997  

Netherlands  33356  20%  50%  31.6  81.4  1,316,701  5,428,558  5 7,212  29,733  

Norway  33175  20%  50%  31.6  81.4  1,309,538  5,399,025  35  46,2 99  190,884  

Poland  186302  20%  50%  31.6  81.4  7,354,041  30,319,592  9 63,980  263,780  

Portugal  7008  20%  50%  31.6  81.4  276,617  1,140,449  17  4,819  19,867  

Slovakia  11575  20%  50%  31.6  81.4  456,906  1,883,755  33  14,849  61,222  

Slovenia*  2839  20%  50%  31.6  81.4  112, 082  462,098  10  1,144  4,715  
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Spain  191989  20%  50%  31.6  81.4  7,578,525  31,245,107  17  132,018  544,290  

Sweden*  11791  20%  50%  31.6  81.4  465,419  1,918,852  26  12,101  49,890  

Switzerland*  40743  20%  50%  31.6  81.4  1,608,287  6,630,723  14  22,495  92,744  

UK 544403  20%  50%  31.6  81.4  21,489,599  88,598,350  15  316,542  1,305,054  

TOTAL       77,922,357  321,262,034   1,153,538  4,755,863  
Notes:  Consumption rates and price information for Europe is from EMCDDA (2007a) unless noted with an asterisk, which denotes coming  from the  World Drug 
Report.  
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6.5 Methamphetamine  
This section estimates methamphetamine consumption and expenditures for the household 
population in the United States.  
 

While methamphetamine is a popular stimulant in much of Asia, the lack of data makes it 
impos sible to generate reliable estimates for the region. 67   First, the UNODC does not 
distinguish between types of amphetamines for  prevalence estimates in the WDR . Second, it is 
not clear whether the retail prices reported to the UNODC are for a pure or raw gr am. Third, 
the price ranges reported for some Asian countries seem extremely large. For example, the 
retail price range for a gram of methamphetamine in Japan ranges from ú70 to ú557 (UNODC , 
2008a). Since the retail purity is not reported for Japan and the typical amount reported is 

just the midpoint ( ú313), it is very unclear how much stock we should put into this estimate. 
Another example is the Republic of Korea reports a typical gram of methamphetamine costing 

ú720, with a range from ú251 to ú921. Fourth, it is unlikely that the consumption patterns are 
the same across countries given the different incomes. Thus, future work should focus on 
generating country -specific es timates in Asia based on country -specific information about 
quantity consumed.  

 
Generating estimates for the typical quantity of methamphetamine consumed is not only 
difficult because of heterogeneity in purity, but also because most studies do not report 
whether they are talking about raw or pure grams. Cho &  Melegaôs (2002) technical discussion 
of the pharmacokinetics of methamphetamine suggest that chronic users (ñperiodic self-
administration throughout the dayò) use between 0.7 and 1 grams during a use day and 
during a binge consumption can range from 2 -4 grams (26); however, there is no discussion 

about whether these are pure grams. But in the same volume, Simon et al. (2002) present 
self -report information from a treatment population and note that ñused from .5 to 1 gram on 
a typical (24 hour) day and spaced out the use to cover the waking hours.ò Since the 

questions did not ask about pure grams and most users do not know the precise purity of the 
methamphetamine they consume, we believe that these esti mates are for raw grams.  
 
These ranges are consistent with a variety of sources covering different populations:  

 
 There is information from the U.S. National Highway Traffic Safety Administration (no date) 

suggesting that the typically abused doses are 10 0-1000 mg of 60 -90% pure 
methamphetamine: ñPurity of methamphetamine is currently very high, at 60-90%, and is 
predominantly d -methamphetamine which has greater CNS potency than the l - isomer or 
the racemic mixture. Common abused doses are 100 -1000 mg/day, and up to 5000 

mg/day in chronic binge use.ò  
 The 100 -1000mg range is consistent with Semple et al.ôs (2004) survey results of 194 

methamphetamine -using HIV positive men who have sex with men. Among those who 

injected methamphetamine, they had used meth on  average for 12 days in the previous 
month and an average of 7.8 grams, for an average quantity consumed per use day 0.65 
grams. The comparable figure for those who used but did not inject was 0.275 grams (8 
days and 2.2 grams in the previous 30 days). Onc e again, since this was self - reported use 

by the consumer, it is more likely that they are reporting in raw grams.  
 A report from the Canadian Department of Justice (2007) suggests that ñNovice users can 

obtain a high by ingesting 1/8 gram (125mg) of metham phetamine, while a regular user 
ingests more to get this effect (250 mg).ò68  While this passage does not indicate that these 
are daily doses, they are consistent with the NHSTA range and the 250mg is consistent 
with the 275mg per use day for regular using n on- injectors from Semple et al. (2004).  

 

                                           
67  Since the meth users in Czech Republic and Slovakia are included in Table 5.3, we do not include them 
here. Since meth is more expensive and more addictive than most amphetamine - type substances, the 
estimates for these countries are probably low, but surely not enough to have a dramatic impact on the 
range presented in Table 5.2  (especially given the focus on generating a very lar ge range).  
68  www.justice.gc.ca/eng/dept -min/pub/meth/p2.html#1.3  

http://www.justice.gc.ca/eng/dept-min/pub/meth/p2.html#1.3
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 This is also consistent with a report from a non -profit in Oklahoma City (an area with a 
very large methamphetamine problem) which suggests that the ñtypical dosage is 
anywhere from .2 grams to .4 gramsò (Council of Neighborhoods, 2008).  

 

Based on these various sources, it seems reasonable to assume that those who used in the 
past year but not in the past month consumed 0.25 grams per use day. We also use this as 
the low estimate for those who used in the past month . For a best and high estimate for the 
past month users we use 0.4 and 0.7, respectively. Since Simon et al. (2002) generated their 
0.5 to 1 gram range from a treatment population, we would like the best estimate to be lower 
than this range. The 0.7 is the  lower bound range for the chronic use described Cho & Melega 
(2002) and is close to 2 to 3 times the typical dosage.   

 
The prevalence and days consumed in the previous year come from the 2005 U.S. household 

survey. Harrison et al.ôs (2007a) validity study of those aged 12 -25 in the household 
population did examine stimulants, but they were unable to distinguish consumption of 
amphetamines, methamphetamine, and prescription drugs. This, in addition to the small 
samples (in terms of positive tests and self r eports) led them to conclude that ñit is difficult to 

draw meaningful conclusions about the validity of self -reported stimulant use.ò Since it would 
be hard to argue that methamphetamine consumption is not as stigmatized behaviour as 
cocaine consumption in  the United States, it seems reasonable to apply our cocaine inflation 
factors. The purity figures come from ONDCP which suggested that meth purity hovered 
around 70% in 2005. The price estimates were calculated by RAND to be $107 per pure gram 
in 2005 and  converted to Euros assuming a conversion rate of 1 Euro per $1.20 in 2005.  
 

Table 6.4 reports the results and our best estimate of methamphe tamine expenditures by the 
U.S. household population ú2.9B. As we would expect, this is lower than the ú5.1B estimated 
by Abt (2001) for 2000 since we do not consider those not covered by the household surveys. 

Additionally, our estimates should be lower s ince the price per pure gram at the retail level 
dropped by roughly 50% between 1999 and 2005 (RAND analyses of STRIDE).  The ONDCP 
reports that retail methamphetamine prices nearly doubled between 2005 and 2006 (ONDCP, 
2007), which further highlights the fact that remarkably different estimates can be generated 

depending on which year is examined.  
 
Table 6.4  
Methamphetamine consumption and expenditures by the U.S. Household Population 
circa 2005  

    Low  Best  High  

Past month users 
(PM)  

Number of users  512, 000  512,000  512,000  

Days used in 2005  87.6  113.75  139.9  

Raw grams per use day  0.25  0.4  0.7  

       

Past year, but not 
past month users 

(PY)  

Number of users  785,000  785,000  785,000  

Days used in 2005  29.96  40.65  51.34  

Raw grams per use day  0.25  0.25  0.25  

       

Total amount 
consumed  

Total raw grams -- PM 11,212,800  23,296,000  50,140,160  

Total raw grams -- PY 5,879,650  7,977,563  10,075,475  

Mean purity in 2005  70%  70%  70%  

% underreporting  0%  33%  50%  

Total pure grams -- All  11,964,715  32,673,871  84, 301,889  

       

Total retail 
expenditures  

Price per pure gram  89.2  89.2  89.2  

Total retail (Euros)  1,067,252,578  2,914,509,317  7,519,728,499  
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7. Conclusion  
 
This report uses data on the prevalence of drug use, retail prices, and consumption patterns to  

generate country - level consumption and retail expenditure estimates for cannabis, heroin, 
cocaine, and amphetamine - type substances. Inadequate information is available for 
generating credible estimates for every country or making comparisons between 1998 and 
2007, but the estimates presented here offer an important starting place for future work and 
comparisons. Given the substantial uncertainty of these figures, a range of estimates is 
provided rather than one specific number.    
 

Surprisingly little is k nown about typical quantities consumed of illicit drugs, which makes 
generating demand -side estimates difficult. Fortunately, there are some simple actions that 

could be taken to improve understanding of both consumption patterns and retail 
expenditures. W hile the most obvious action would be to include new survey modules about 
purchases and quantity consumed, adding new sections to surveys can be expensive, 
burdensome, or both. However, adding only four questions per substance of interest to the 

European S chool Survey Project on Alcohol and Other Drugs (ESPAD) or to the general 
household surveys would dramatically improve the precision of country -specific demand -side 
estimates, especially for cannabis: 1) How many days did you use ñDrug Xò in the previous 
month? 2) On the last day you used ñDrug Xò, how much did you use? 3) Was this amount 
more than, less than, or the same as what you typically use on a typical use day? and 4) How 
much would it cost to purchase that amount?  
 

Another mechanism for improving the consumption and retail expenditure estimates would be 
for the EMCDDA to collect information about quantity consumed from the National Focal Points 
(REITOX) for a forthcoming annual report. The Focal Points could report their best estimates of 

the typic al quantity consumed for light and heavy users for a variety of substances. Related to 
this, a few questions could be added to the UNODCôs Annual Review Questionnaire about 
typical quantities consumed and whether this amount was in pure or raw grams. Even if this 
information is imperfect, it would improve country - level consumption and retail expenditure 

estimates for illicit drugs.  
 
States and sub -state jurisdictions should also consider implementing arrestee -based surveys 
similar to the Arrestee Drug Abuse  Monitoring (ADAM) programs that have been adopted in a 
handful of countries (e.g., Australia, New Zealand, UK, South Africa, and the United States). 
These surveys generate information about consumption patterns and market activities among 

heavy users that  are often missed in school -based and general population surveys, especially 
for hard drugs like heroin and cocaine. This would improve knowledge about heavy drug users 
who are not in the treatment population as well as serve as an early warning system for  new 

substances of abuse.  Additionally, work by Abt (2001) and Brecht et al. (2003) demonstrates 
that arrestee drug use data from sub -state jurisdictions, in conjunction with traditional arrest 
statistics, can be used to generate state and national estima tes of hard drug users.  This 
information form arrestee is useful for sizing the market as well as improving estimates of 

other important indicators (e.g., actual and potential demand for treatment).  
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Annex  1  Farm - gate and international trade v alues for  co caine and o piates  
 
This annex  discusses the production and trafficking of cocaine and opiates, with a focus on the 
value of the global farm -gate market and the value associated with exporting cocaine and 

opiates to consumer countries. The key findings are as follows:  
 
 The annual global farm -gate value for opium and coca combined is likely to be no more 

than $3 billion. While this is a very small fraction of total retail spending, cultivation does 
account for a non -negligible share of GDP in some producing c ountries (e.g., Afghanistan, 
Bolivia).  

 While Mexico accounted for only 0.5% of total opium production in 2006, it accounted for 

at least 25% of the global farm -gate revenue.  
 There is substantial disagreement about the amount of coca cultivated in Colombia , the 

worldôs largest producer. While other scholars have noted this difference, the growing size 
of the discrepancy is noteworthy. In 2007, the United Nations Office on Drugs and Crime 
estimate (99,000 hectares) was dramatically lower than the estimate of fered by the United 
States Government (157,200 hectares).  

 Exporting cocaine hydrochloride from Colombia to consuming countries generates a value 
of no more than ú10B annually (import price-replacement cost). We think that the value of 
the opium trade is cl ose to the upper bound of this range, but there is difficulty in 
generating reliable estimates for the import values.  

 
1. Cocaine  
 Three nations in South America account for the vast majority of the global production of coca: 

Bolivia, Colombia, and Peru. C olombia cultivates and processes most of the coca, and much of 
the cocaine hydrochloride consumed in Europe and North America passes through Colombia at 
some point (UNODC, 2008a). Over 90% of the cocaine destined for the United States and 

Canada also passe s through Mexico. As for Europe, Spain and Portugal serve as the main 
entry points (UNODC, 2008a).  
 
1.1  Farm - gate  

While Colombiaôs dominant role in the cocaine trade is undisputed, there is substantial 
disagreement about the amount of coca cultivated in Co lombia. Noting the difference between 
official figures for the United Nations Office on Drugs and Crime (UNODC) 69  and the United 
States Government (USG) is not novel (see e.g., Thoumi, 2005), but the growing size of the 
discrepancy is noteworthy. Figure A1 displays the hectares of cultivated coca in Colombia from 
1997 to 2007, with the solid line representing USG estimates and the dotted line representing 

UNODC.  
 

                                           
69  UNODC sources for this section  on cocaine : UNODC 2007a, UNODC 2007b, UNODC 2008a, UNODC 
2008c.  
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Figure A1.  
Estimates of Net Coca Cultivation from the UNODC and USG, 1997 - 2007  
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Notes: The U NODC uses the figures from the U.S. State Department for the following years: Bolivia (97 -
01), Colombia (97 -98), Peru (97 -99).  

 
The estimates for 1997 and 1998 are identical since the UNODC uses the USGôs figures for 
those years. For 1999 and 2000, the UNO DC figures of 160,000 hectares exceeded USG 
estimates by 40,000 hectares. But beginning in 2001, the USG estimates exceeded the UN 

and the difference has grown over time. In 2007 ðthe most recent year for which we have 
data from both sources ð the UNODC esti mate (99,000 hectares) was dramatically lower than 
the estimate offered by the USG (157,200 hectares). While the USG did make methodological 
changes in 2006 (increased the survey area by 19% over the survey area for 2005), these 
changes do not explain why the gap increased 70% between 2004 and 2005.  

 
Figure A1 also presents the estimates from Bolivia and Peru and it helps put the Colombian 

discrepancies into context. The difference in the UNODC and USG figures for coca in 2004 is 
comparable to the entire ou tput of Bolivia; in 2006 the difference is greater than the output of 
Bolivia and  Peru. There is also a discrepancy in the figures for Peru, but it is not in the same 
direction. The USG figures for Peru have hovered around 33,000 hectares from 1999 to 2007  
(except for a recently revised blip in 2006 70 ) while the UNODC figures have steadily increased 
from 34,000 in 1999 to 53,000 hectares in 2007. The figures for Bolivia have been fairly 

similar over time.  
 
While the UNODC figure for cultivated hectares in Co lombia has decreased by nearly 50% 
since the late 1990s, the UNODC does not report a similar decrease in cocaine production. This 
is because the average yield has almost doubled, which has offset the reduction in hectares 

                                           
70  The USG figure fo r Peru was updated from 34,000 to 42,000 for 2006 in the 2009 National Drug Threat 
Assessment (NDIC, 2008).  
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(UNODC, 2008; Mejia and Posada, 20 08). 71  Using regional level data collected by the UNODC 
and insights from the U.S. about how to convert estimates of cocaine base into cocaine, the 
UNODC estimated that Colombia produced 610 metric tons of pure cocaine in 2006. 
Interestingly, the USG also r eports this 610 metric ton figure, even though its estimate of the 

net coca cultivation was twice the UNODC value. 72  The USGôs International Narcotic Control 
Report (2008) does not describe how this figure was calculated, but in all likelihood it is based 
on the UNODC. Perhaps more interesting, the USGôs 2009 National Drug Threat Assessment 
(NDIC , 2008) reports this figure to be 540 metric tons for 2006. This is perplexing since one 
would assume that the revised USG figures would be higher, not lower, given the cultivation 
discrepancy. This raises important questions about how much stock should be placed into 
these estimates.  

 
These discrepancies also raise important questions about the farm -gate value. The UNODC 

estimates that the farm -gate value of coca cu ltivation increased from $1.16 billion in 2006 to 
$1.44 billion in 2007 (UNODC, 2008c). For each country, the UNODC reports the number of 
cultivated hectares for a region as well as the region -specific yield (and sometimes region -
specific price per kg).  73  Focusing on 2006, the distribution for the $1.16 billion generated by 

the UNODC is $683 M from Colombia, $285 M for Peru, and $180 for Bolivia. Unlike Bolivia 
and Peru, the value for Colombia is not exclusively for coca leaf since many farmers dry and 
proc ess the leaves into paste on the farms (Table 1). Thus, the actual farm -gate value for coca 
leaves would be lower than this estimate.  
 
Table A1.  
Farm - gate prices in Colombia in 2006  

 Kg US$/Kg  US$ 

Coca leaf  128,858,000  1 128,858,000  

Coca paste  234,000  879  205,686,000  

Cocaine base  336,000  1038  348,768,000  

Total    683,312,000  
Note: Reproduced from UNODC (2007b).  

 

1.2 Value associated with exporting cocaine to consumer countries  
The vast majority of cocaine is consumed in North America and Europe. Base d on prevalence, 
North America accounts for 44% and Europe accounts for 25% of past -year users (UNODC 
2008). Further, the UNODCôs input/output model suggests that North America and Western & 
Central Europe account for over 75% of the cocaine consumed circa  2003 (UNODC, 2005).  
 
Table A2 presents a stylized but credible model of the value of the international cocaine trade. 

Since we only focus on consumption in North America and Western and Central Europe, this 
figure is an underestimate of the total amount;  however, there should not be a dramatic 

difference between this stylized value and the actual value of the international cocaine trade 
since these regions account for the vast majority of consumption and revenue for traffickers. 
For these calculations we use figures from the UNODC input/output model published in the 
2005 World Drug Report  (UNODC, 2005) which reports the amount of cocaine intended for 
each region (after accounting for seizures within the source country) as well as the amount 

that is seized or lost in transit.  

                                           
71  The UNODC attributes the improved yield to improvements in cultivation and conversion techniques: 
ñDue to improved cultivation techniques and coca leaf to cocaine conversion processes, global cocaine 
production is at a level similar to those of the late 1990s, although the area under coca cultivation is 
considerably smaller.ò (UNODC,  2008 c) . 
72  ñColombiaôs potential pure cocaine production was estimated at 610 MT for 2006ò (INCR 2008, 124). 
73  Farm gate prices are not necessarily representative (Mejia & Posada , 2008, p 13).  
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Table A2.  
Value of exporting cocaine hydrochloride from Colombia to c onsumers in  
North America and Western and Central Europe  

Notes: Assumes export price from Colombia is $2,000.  

 
Since the vast majority of cocaine consumed in the world is processed in and/or transported 
though Colombia (UNODC, 2008a), we consider the price per kilo in Colom bia to be the export 
price. The UNODC reports that a kilo of cocaine in Colombia in the main cities was $1,762/kg 
in 2006 and $2,198/kg in 2007. This is consistent with the $1,500 figure reported by Caulkins 

& Reuter in 1998. We use $2,000 for this stylize d model and note that this figure is largely 

inconsequential to the value of trade since the import values are so much larger.  
 

The import price for a kilogram of cocaine in the United States has been reported to be 
$15,000 -$23,000 by a variety of sources (e.g., Caulkins & Reuter, 1998; Thoumi, 2005; 
Reuter, 2008). We use these values as our low and high estimates. Similar to the U.S., the 
import price in Europe will depend on the location and method. Unfortunately, we are not 

aware of any estimates of the average import price for a kilo of cocaine in Europe. Based on 
interviews with drug dealers, the Matrix Working Group (2007) estimates that a kilo of cocaine 
entering the UK is valued at £30,600 GBP (£2006), or ~$45,000. This is similar with figures 
from t he Spanish police that a kilo of cocaine in Madrid in the first half of 2007 cost almost 
$44,000 (Schoofs & Prada , 2008), although it is not clear if this is the import or wholesale 
price. Since these figures are close to the average wholesale price for co caine in Europe circa 
2005 (UNODC, 2006), we consider $45,000 an upper bound for the European import price 

since the import price should be lower than the wholesale price because of the additional risk 
and possible transportation costs. Since this upper bo und happens to be almost exactly twice 
the upper bound used for the U.S., we double the U.S. lower bound to generate a lower bound 
for Europe ($30,000/kg).  
 
This stylized model suggests that the annual value of the cocaine trade (i.e., the revenue 
generate d by shipping it from Colombia to Europe and North America) is likely to be between 

$7 billion and $11 billion (ú6 billion and ú9 billion). This value can include transportation costs, 
payoffs, compensation for trafficker risk, and other mark -ups. As previ ously mentioned, this 
model does not cover all consuming countries, but it accounts for those where the most of the 
trafficker revenue is generated.  
 
 

2. Opiates   
Afghanistan and Burma account for over 90 percent of the global production of opium 
(UNODC, 2 008a). Afghanistan cultivates the vast majority of opium and some claim that up 
90% of it is converted to heroin or morphine in Afghanistan before it is exported throughout 
the world (UNODC, 2007d). While the most of the heroin consumed in North America is  

Regional destination 
from South America  

Amount 
transferred 
to region 
(kg)  

Amount 
seized 
or lost 
on way 

(kg)  

Value 
of kg 
at 
import  

Revenue 

generated 
by 
international 
trade 
(billions)  

North America -- Low  353,000  73,000  $15,000  $3.64  

North America -- High  353,000  73,000  $23,000  $5.88  

     

West & Central Europe --
Low  

134,000  26,000  $30,000  $3.02  

West & Central Euro pe --
High  

134,000  26,000  $45,000  $4.64  
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believed to come from Colombia and Mexico, heroin from Asia is available, especially on the 
East Coast of the country (NDIC, 2008; Paoli et al., 2009). 74  
 
2.1  Farm - gate  

Figure A2 displays the net opium cultivation for Afghanistan, Burma, Laos, Colombia, an d 
Mexico as published in the WDR. 75  Between 1997 and 2000, well over 200,000 hectares of 
opium were cultivated in these countries each year, with the majority coming from Myanmar 
(except in 1999 when the output was similar to Afghanistan). Colombia and Mexi co together 
accounted for 9,000 -12,000 hectares during this time. With the Taliban opium ban circa 2001, 
opium poppy cultivation was nearly eliminated in Afghanistan, thus driving the worldwide 
output below 150,000 net hectares. As cultivation rebounded in  the subsequent years, 

Afghanistan quickly overtook Burma as the cultivation leader. By 2007, Afghanistan accounted 
for well over 80% of the global opium cultivation. Data for 2008 are currently only available 

for Afghanistan and it shows a significant dro p in cultivation (nearly 20%). Whether or not this 
is the beginning of a trend remains to be seen.  
 
Figure A2.  

Estimates of Net opium c ultivation from the 2008 World Drug Report (in hectares)  
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Not surprising, the global farm -gate value of opium is domin ated by Afghanistan. The UNODC 
estimates the 2006 and 2007 values for Afghanistan $760M (90% Confidence Interval: $601M 

-  $885M) and $1B ($901M -  $1090M), respectively. For Southeast Asia, the UNODC reports 
the ñtotal potential value of opium productionò, which was $85M in 2005 and $133M in 2006.  

                                           
74  2009 National Drug Threat Assessment. ñThe availability of Southeast Asian heroin 
in U.S. cities has been very low since 2002 an d decreased further in 2006.ò ñData from DEAôs 2005 
Domestic Monitor Program, a street - level indicator program, indicates 96 percent of the heroin originates 
in Colombia  or Mexico.ò www.interpol.int/public/Drugs/heroin/default.aspS  
75  Since the UNODC often uses figures generated by USG and vice versa for opiates, we do not separately 
report figures from these organizations.   
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The calculation for Mexico is slightly more involved. The 2008 WDR suggests that there were 
5,000 net hectares of opium poppy cultivated in Mexico in 2006. As for the yield, the NDIC 
(2007) estimates approximately  20kg of opium gum per hectare circa 2006. 76  With estimates 
of the farm -gate price for opium in Mexico being typically $2,000 to $5,000 per kilo (Reuter, 

2008), this suggests the farm gate value can range from $200M to $500M. The UNODC 
reports 1,023 net hec tares of opium poppy cultivated in Colombia in 2006, and 714 in 2007 
(UNODC, 2008a). Based on data from the UNODC, the average farm -gate price in Colombia 
was much cheaper than reported for Mexico: $251/kg in 2006 and $286/kg in 2007. Assuming 
a yield roug hly similar to Mexico (which is slightly higher than the yield in Afghanistan and 
Burma), this would generate a farm -gate value around $60M.  
 

These values suggest the 2006 global farm -gate value of opium could range between $1B to 
$1.6B, with a midpoint of  $1.3B. While Mexico accounted for only 0.5% of total opium 

production in 2006, it accounts for a much larger share of the global farm -gate revenue. Using 
the midpoints of these ranges for 2006, Mexico accounted for more than 25% of the global 
farm -gate re venue.  
 

2.2 Value associated with exporting opiates to consumer countries  
The section presents an estimate of the value associated with exporting opiates to consumer 
countries. Unlike the calculations for cocaine, one cannot simply use the export prices a nd 
quantity for one country as was basically done for cocaine. These estimates focus on two 
producing regions (Asia and South America) and three consuming regions (Europe, North 
America, and Asia). The lack of data preclude us from generating anything more  than a 
stylized example. The goal is not to generate a precise estimate; rather, the goal is to 

understand the magnitude of the value added by moving the product to the consuming 
country.  
 

For Afghanistan, the UNODC notes ñThe average export price of heroin in the border regions of 
neighbouring countries fell from US$ 3,860 per kg in 2005 to US$ 3,394 in 2007 and US$ 
3,284 in 2008.ò Since the Afghan border is quite porous, it seems unlikely that the export 
value of heroin refined in Afghanistan would be dr amatically lower. The UNODC reports that a 

wholesale price of a kilogram of heroin in Mexico was $35,000 in 2006 (UNODC, 2006). Given 
the large difference in the price estimates for the farm -gate values for opium gum in Mexico 
and Colombia, we would expect  the heroin prices in Colombia to be lower. Indeed, the UNODC 
reports that the average price of a kilo of heroin was $9,070 in 2006 and $9,992 in 2007 
(UNODC, 2008c).  
 

2.2.1 Europe  
We begin by considering the wholesale price in Europe, which we believe t o be higher than the 
import price. The 2008 WDR reports the wholesale price of a kilogram of heroin in Europe is 

$31,000. Reuter (2008) presents a wholesale value of $50,000 in London (based on other 
sources), which is consistent with this estimate since t he wholesale price should be larger than 
the import price. Based on interviews with drug dealers, the Matrix Working Group (2007) 
estimates that a kilo of heroin entering the UK is valued at £20,500 GBP (£2006), or 

~$30,000. Thus consider a range of $30,00 0-$50,000.  
 
2.2.2 North America  
The 2008 WDR reports the wholesale price of a kilogram of heroin in the United States is 
$88,000. This is much higher than the estimate from the DEA Albuquerque office suggesting 
that heroin from Mexico was $40,000 in 2002 ( NDIC, 2002). 77   
 

2.2.3 Asia  
Generating an import value for Asia is very difficult. First, many of the countries are producers 
as well as consumers. Second, since the Afghan borders are porous it is difficult to discern the 

                                           
76  In northern Mexico, opium cultivators yield 23 kilograms of opium gum per hectare, compared with 19 
kilograms of opium gum per hec tare in southern Mexico . 
www.usdoj.gov/ndic/pubs25/25921/heroin.htm#Top . 
77  www.usdoj.gov/ndic/pubs07/803/heroin.htm  

http://www.usdoj.gov/ndic/pubs07/803/heroin.htm
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export and import prices in some c ases. Third, a significant share of opiate users in Asia use 
opium instead of the more expensive heroin.  
 
Table A3 presents a stylized model of the trade value generated from exporting opiates.  To 

generate the estimates we subtract the export value from the import value and multiply this 
by the amount transferred to the region.  The value associated with exporting opiates to 
Europe and North America is at most ú10 billion, with Europe accounting for the vast majority 
of the trade.  We do not generate an e stimate for intra -Asian trade because of the 
aforementioned complexities, but do note that approximately 210,000 kg were transferred 
within the region circa 2003.  Few would argue that the average trade mark -up in Asia would 
exceed Europe, thus we apply th e European trade value to generate an upper bound (approx 

ú40,000 per kilo).  Even at this extreme and implausible value, the global value of exporting 
opiates would not exceed ú20 billion. 

 

Table A3.  
Value of exporting opiates to c onsumers in  
North Ameri ca, Western and Central Europe, and Asia  

Routes  

Amount 
transferred 

to 
consumer 

region 
(kilo)  

Kilo 
value 

at 
export  

Kilo 
value 

at 
import  

Revenue 
generated 

by 
international 

trade 
(billions)  

From Americas to North America ðLow  
10,000  

35,000  40,000  $0.50  

From Americas to North America ðHigh  10,000  88,000  $0.78  

     

From Asia to North America ðLow  
20,000  

4,000  40,000  $0.72  

From Asia to North America ðHigh  3,000  88,000  $1.70  

     

From Asia to Europe ðLow  
200,000  

4,000  30,000  $5.20  

From Asia to Europe ðHigh  3, 000  50,000  $9.40  

     

From Asia to Asia/Transcaucasus - Low  
210,000  Did not calculate  

From Asia to Asia/Transcaucasus - High  

Notes:   Amount transferred to consumer region is based on WDR 2005 and accounts for product seized or 
lost in transit.  
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Annex  2.  GDP estimates for 2005  

 

Country  US$2005  ú2005 

Austria  305.6  255.6  

Belgium  376.2  314.6  

Cyprus  17.0  14.2  

Czech  124.7  104.3  

Denmark  258.6  216.2  

Estonia  13.9  11.7  

Finland  196.0  163.9  

France  2,137.5  1,787.5  

Germany  2,796.2  2,338.4  

Greece  247.4  206.9  

Hungary  110.5  92.4  

Ireland  201.2  168. 2 

Italy  1,779.4  1,488.0  

Latvia  16.0  13.4  

Lithuania  25.7  21.5  

Luxembourg  37.4  31.3  

Malta  5.9  5.0  

Netherlands  634.0  530.2  

Norway  302.2  252.7  

Poland  304.0  254.2  

Portugal  185.8  155.4  

Slovakia  47.9  40.0  

Slovenia  35.2  29.4  

Spain  1,131.7  946.4  

Sweden  367.2  307.0  

Switzerland  373.0  311.9  

UK 2,246.3  1,878.5  

   

Canada  1,135.5  949.5  

Mexico  767.7  642.0  

US 12,433.9  10,398.0  

   

Australia  713.2  596.4  

New Zealand  109.1  91.2  
Sources:  GDP in current US$2005 was downloaded from www.econstats.com/weo/V004.htm  and then 
converted to ú2005 using the exchange rate for July 1, 2005 (ú1 = US$1.1958) from www.xe.com/ict/ . 

 

http://www.econstats.com/weo/V004.htm
http://www.xe.com/ict/
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Annex  3.  Information about other major opiate markets  

 

 Consumption  Price  

Country  
Pop 15 -64 

2005  
Year  

% using 
opiates  

Total 
users  

Assumed 

pure grams 
per year  

Total pure 

grams 
consumed  

Price per raw 

gram heroin 
(#3/NA)  

Price per raw 

gram heroin 
(#4)  

Albania  2,344,850  2006  0.6  14,069  30  422,073  22.5    

Bulgaria  5,115,892  2001  0.5  25,579  30  767,384  43.7    

Croatia  3,012,348  2005  0.3  9,037  30  271,111  43.4    

Macedonia  1,404,639  2005  0.5  7,023  30  210,696  22    

Romania  15,528,344  2004  0.2  31,057  30  931,701  50.3    

Turkey  46,859,903  2003  0.05  23,430  30  702 ,899  18.2    

             

Belarus  6,838,937  2006  0.5  34,195  30  1,025,841  45    

Moldova  3,113,085  2002  0.3  9,339  30  280,178  57.7    

Russian Fed  101,563,215  2004/6  1.8  1,828,138  30  54,844,136  40  57  

Ukraine  32,536,276  2006  0.9  292,826  30  8,784,795  85    

             

China  927,847,005  2005  0.3  2,783,541  30  83,506,230  36.2    

India  685,852,956  2001  0.4  2,743,412  30  82,302,355  2.7  4.2  

Iran*  44,697,355  1999/2007  2.8  1,251,526  45  56,318,667  12.7    

Pakistan  91,482,501  2006  0.7  640,378  30  19,211,325  2.7  4.2  

*  There is an argument for using a higher figure for countries, notably Iran, in which a substantial fraction of the users consu me opium rather 
than heroin; opium smoking is a less efficient way of ingesting the morphine and the historical literature reports much higher daily 
consumption levels. For example Chandra (2000) reports that the customers of government opium shops in the Dutch East Indies in the early 
20th century consumed about 2 grams per day (equivalent to 200 milligrams of heroin).   
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