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bstract

ackground: This study aims at understanding the mechanisms underlying the dramatic decline of the retail prices of major drugs like cocaine
nd heroin during the past two decades. It also aims at analysing the implications of this decline for drug policies.
ethods: We use a theoretical model to identify the possible causes of this price decline. This allows us to formulate the hypothesis that

he major driving force behind the price decline is a reduction of the intermediation margin (the difference between the retail and producer
rices). We also develop the hypothesis that globalization has been an important factor behind the decline of the intermediation margin. We
hen analyse the statistical information to test these hypotheses.
esults: We find that the decline in the retail prices of drugs is related to the strong decline in the intermediation margin in the drug business,
nd that globalization is the main driving force behind this phenomenon. Globalization has done so by increasing the efficiency of the
istribution of drugs, by reducing the risk premium involved in dealing with drugs, and by increasing the degree of competition in the drug
arkets.
onclusion: We conclude that the cocaine and heroin price declines were due to a sharp fall in the intermediation margin, which was probably

nfluenced by globalization. This phenomenon might have a strong impact on the effectiveness of drug policies, increasing the relative
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ffectiveness of policies aiming at reducing the demand of drugs.
2007 Published by Elsevier B.V.
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ntroduction

In the past decades a remarkable empirical phenomenon
as occurred in the drug markets: the price of hard drugs has
eclined spectacularly. We show this evidence in Fig. 1. It
resents the price evolution (at the retail level) of cocaine
nd heroin in the US and in Europe. We observe that these
rices have dropped by 50–80% since 1990.

There is evidence that these retail price declines started
efore 1990, and that it also applies to other drugs
han cocaine and heroin. (See the Office of National
rug Control Policy, http://www.whitehousedrugpolicy.gov/
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E-mail addresses: Claudia.costa-storti@emcdda.europa.eu (C.C.

torti), paul.degrauwe@econ.kuleuven.be (P. De Grauwe).

publications/price purity/). In this paper we will concentrate 36

on the period since 1990 because that period has the most con- 37

sistent set of data. Furthermore, we will focus on the analysis 38

of cocaine and heroin since these drugs have a similar market 39

structure. 40

How can such a spectacular price decline be explained? 41

This is the question addressed in this paper. We start by pre- 42

senting a simple classroom model of demand and supply of 43

drugs. We use this model as a device to identify the potential 44

factors that can explain this price decline. We then formulate 45

our hypothesis, which is, first, that the price declines were 46

made possible by a strong decline in the intermediation mar- 47

gins, and second, that globalization is the main force behind 48

the decline of the intermediation margins. Globalization has 49

fundamentally affected the drug industry in different ways. 50

We will analyse these different mechanisms. In a further 51

955-3959/$ – see front matter © 2007 Published by Elsevier B.V.
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F ource. United Nations, World Drug Report 2007 Office on Drugs and Crime, New
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the total retail cost. It is variously estimated to be less than 68

1% of the retail price (see Caulkins, Reuter, Iguchi, & Chiesa, 69

2005; UNODC, 2007). Q4 70

Thus the intermediation margin constitutes by far the 71

largest part of the retail price. Fig. 2 does not give full credit 72

to this feature, but only suggests this difference by locat- 73

ing the producers’ supply curve way below the retail supply 74

curve. 75

The relation between the retail and producer (farmer) sup- 76

ply curves represented in Fig. 2 can be analysed as follows. 77

We start by writing the producer supply curve as a simple 78

linear function with unit price elasticity. This assumption of 79

unit elasticity is made for the sake of convenience. It does not 80

affect the nature of the analysis. 81
C
TE

ig. 1. Cocaine and heroin retail prices, 1990–2006 (US dollar, per gram), S
ork (pp. 223, 228). Note. Prices are adjusted for inflation.

ection we present some empirical evidence that tends to con-
rm our main hypothesis. We conclude with a section on the
olicy implications of our findings.

emand and supply of drugs

In this section we present a simple model of demand and
upply in the drugs market (see the classic article by Reuter
nd Kleiman, 1986; see also Becker et al., 2005). The purpose
f this classroom model is to identify the factors that can
e invoked to explain the large decline in the retail price
f drugs. We will call the drug in this very simple model
cocaine”.

Fig. 2 presents demand and supply for cocaine at the retail
U
N
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evel. We focus first on the supply curve. This embodies an
mportant characteristic of the drug market, i.e. that by far the
argest part of the retail cost consists of the intermediation

argin. The cost of producing coca leafs is a tiny fraction of

Fig. 2. Demand and supply of cocaine.

Pf = αXS (1) 82

where Pf is the producer price and XS is the supply of cocaine. 83

We then write the retail price as follows: Q5 84

P = Pf + M (2) 85

Where P is the retail price and M is the intermediation margin. 86

We specify the latter as: 87

M = M̄ + βXS (3) 88

where M̄ is the fixed component of the intermediation mar- 89

gin and βXS is the variable component of the intermediation 90

margin. 91

What are the factors affecting the intermediation margin? 92

Let us list the most important ones. 93

First, the market structure. Economic theory tells us that 94

the market structure affects the difference between the retail 95

price and the marginal cost, i.e. the markup. If the distribution 96

of drugs is monopolized we can expect a large markup. In 97

addition, since the price elasticity of demand is relatively low 98
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Fig. 3. Cocaine and opium global production, 1990–2006 (metric tonnes), Source. United Nations, World Drug Report 2007, Office on Drugs and Crime, New
York (p. 64). Note. Straight lines are trend lines estimated by OLS. The estimated equations are: cocaine Y = 815 + 7.47X, where Y is the production and X is
time. Heroin Y = 4200 + 43.0X , where Y is the production and X is time.

in the drug markets, the markup applied by the monopolist99

is likely to be high. Conversely, if the distribution of drugs is100

perfectly competitive, the price will reflect the marginal cost101

of distributing the drugs (the markup will be zero). Therefore,102

when the distribution of drugs occurs in a market structure of103

perfect competition the intermediation margin will be lower104

than in a monopolized structure.105

The second factor affecting the intermediation margin is106

the risk premium. Since the distribution and sale of drugs107

is illegal in most countries and since the penalty on these108

activities is stiff, those who engage in these activities take a109

risk (confiscation, prison, violence). They will only engage in110

these activities if they obtain an additional income, i.e. a risk111

premium (See Kuziemko & Levitt, 2003). Given the nature112

of the risk, this risk premium is likely to be large. This factor113

is likely to make the fixed component of the intermediation114

margin large.115

Finally, the efficiency of intermediation is the third factor116

with impact on the intermediation margin. The more efficient117

the intermediation process (stock management, transporta-118

tion and distribution) the lower the costs. There is a potential119

spillover here with the risk premium: a more efficient inter-120

mediation reduces the number of intermediaries involved and121

thus reduces the risk premium.122

Substituting (2) and (3) into (1) yields:123

P = (α + β)XS + M̄ (4)124

which describes the retail supply curve. Note that the slope125

of the retail supply curve (given by α + β) will generally be126

different from the slope of the producer supply curve (given127

by α).128

This simple model allows us to write the elasticity of the 129

retail supply curve as 130

P

P − M̄
(5) 131

Eq. (5) implies that if the fixed intermediation margin is high, 132

the retail price elasticity of supply can become very large. Eq. 133

(5) can be rewritten as 134

P

Pf + βXS
(6) 135

One can simplify Eq. (6) further by assuming that β = 0, i.e. 136

the intermediation margin has only a fixed component. This 137

assumption makes sense as we really do not know how the 138

supply affects the risk premium, i.e. we do not know whether 139

β is positive or negative. With this assumption we obtain 140

the following expression for the price elasticity of the retail 141

supply: 142

P

Pf
(7) 143

i.e. the price elasticity of the retail supply curve is equal 144

to the ratio of the retail price to the producer price (given 145

that we have assumed a unit price elasticity of the producer 146

supply curve. This assumption is made for the sake of simplic- 147

ity. Nevertheless, a more general assumption would not alter 148

the main result, since the price elasticity of the retail supply 149

would be a multiple of the price elasticity of the producers’ 150

supply). The larger is this ratio, the higher is the price elas- 151

ticity of the retail supply curve for any given elasticity of the 152

producer supply curve. To illustrate the nature of Eq. (7), sup- 153

pose that the retail price is 100 times higher than the producer 154
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price (which is the order of magnitude observed in reality;155

see the evidence provided by Caulkins et al., 2005 cited ear-156

lier), then the price elasticity of the retail supply curve will157

be equal to 100 (given that the producer supply equation has158

unit elasticity). Thus in the drug market the price elasticity159

of the retail supply is likely to be several orders of magnitude160

higher than the price elasticity of the producers’ supply.161

The retail demand curve is represented by a relatively steep162

curve, reflecting the empirical evidence that the price elastic-163

ity of demand is relatively small. There is evidence, however,164

that the price elasticity is not zero, i.e. that demand does165

respond to price. Abt Associates (2000) find a price elasticity166

of the demand (by moderate users) for heroin of −0.17 and for167

cocaine of −0.26. Saffer and Chaloupka (1995) find higher168

price elasticities, i.e. between −1.10 and −0.72 for cocaine169

and between −1.80 and −1.60 for heroin in the US. Dave170

(2004) computes the probability of an admission in hospital171

emergency departments in the US and finds that the elastic-172

ity of this probability is −0.27 for cocaine and −0.15 for173

heroin. Grossman (2004) computes similar elasticities and174

finds that these are between −1.7 and −0.1 for cocaine and175

between −0.6 and +0.1 for heroin in the US. The price elas-176

ticities estimated by Dave and Grossman are not conventional177

price elasticities. They do suggest, though that drug demand178

is sensitive to price. On the whole the evidence suggests that179

the demand for heroin and cocaine responds moderately to180

prices. It should be mentioned though that some authors find181

no evidence of price sensitivity of the demand for cocaine182

and heroin (e.g. Ramful & Zhao, 2003 for Australia).183

The previous analysis allows us to identify the likely184

causes of the large observed decline in retail prices. Such185

a decline can be due to three different causes: first, to an186

increase in the amount supplied by producers; second, to the187

reduction of consumers’ demand; and finally to the decline188

of the intermediation margin.189

From Fig. 2 it can be seen that the first two factors are190

unlikely to be of great importance. We observe, first, that191

even if the producers’ supply curve were to shift downwards192

so as to coincide with the X-axis (coca leaves would then have193

become free goods) the effect of this shift on the retail supply194

curve would be minimal, leaving the retail price of cocaine195

pretty much unchanged.196

Second, the massive price declines are unlikely to have197

been the result of declines in demand. These would have198

had to be massive also. This follows from the fact that, as199

shown earlier, the retail supply curve is relatively elastic.200

Thus, in order to produce a retail price decline of 80%, a201

demand reduction should have been truly massive. We will202

analyse whether there is any empirical evidence for such a203

large decline of demand.204

Given that shifts in the supply and demand curves are205

unlikely candidates to explain the large observed price206

declines, the core of the explanation is likely to be found in207

large reductions in the intermediation margin. In other words,208

the price declines are likely to be due to a combination of209

changes in the market structures making the intermediation210

business more competitive, declines in the risk premium and 211

increases in the efficiency of the intermediation. 212

In the next section we provide some empirical evidence 213

on the evolution of the three factors identified in this section. 214

Empirical analysis 215

The way we proceed in this section is as follows. We first 216

discuss some of the data problems. We then present statis- 217

tical information on the three fundamental determinants of 218

the retail price of drugs, i.e. on worldwide production, on 219

consumption of drugs and on the intermediation margin. 220

Data problems 221

It is broadly accepted that data on the illicit drug industry 222

are very poor. Due to the clandestine nature of the business, 223

in most cases data can only be constructed based on indirect 224

observation. Consequently, the quality of the statistical infor- 225

mation is weak. Furthermore, the variety of information is 226

limited. The need to produce statistics in this sector is recent, 227

since it was considered that recognition of the problem was, 228

by itself, a sign of its acceptance. So, for a long time official 229

organizations invested little in data collection. Thus, the time 230

series we have available are short and do not go far enough in 231

the past. Furthermore, there are only a few producers of sta- 232

tistical information and it is almost impossible to compare or 233

validate the published information. There is no doubt that the 234

organizations which work in the field are very much aware 235

of the problem and are concerned about the need to improve 236

the quality of the data. 237

In general, even if the existing data are not very accurate 238

when considering their levels, they are probably more reliable 239

when trends are analysed. In this paper we have tried to keep 240

this idea in mind. So, instead of paying too much attention to 241

the levels we have focused on their main trends. In any case, 242

the existing data are the only available tools for researchers 243

who wish to base their conclusions on objective analysis and 244

who desire to avoid prejudices. 245

Worldwide supply of drugs 246

We supply data on the two of the most important drugs, 247

cocaine and heroin. Fig. 3 presents data on the global pro- 248

duction of cocaine and heroin since 1990. The production of 249

cocaine is concentrated in three countries Bolivia, Colombia 250

and Peru. Fig. 3 shows that the global production of cocaine 251

has increased slightly (at an average yearly rate of 0.9%) since 252

1990. This slight increase is probably biased upwards because 253

of data revisions in 2004 which makes the post-2004 not fully 254

comparable with the preceding period. Thus, all in all it is 255

fair to conclude that global production has stagnated over the 256

period 1990–2006. This stagnating global production is the 257

outcome of two opposing forces. First, the global coca leafs 258

cultivation area has declined from approximately 210,000 ha 259
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Fig. 4. Farm-gate prices for sun-dried coca leafs, 1990–2006 (US dollar, per kilograms). Source. United Nations, World Drug Report 2006 (pp. 250, 257)
and 2007 (pp. 219, 203), Office on Drugs and Crime, New York. Note. Straight lines are trend lines estimated by OLS. The estimated equations are: Peru
Y = 0.0797X + 1.1654, where Y is the production and X is time, Bolivia Y = 0.3255X − 0.0824, where Y is the production and X is time.

in 1990 to 160,000 ha in 2006. Second, this decline which260

was the result of eradication efforts was compensated by an261

increase of the average yield per ha.262

The worldwide production of opium (used to produce263

heroin) is also shown in Fig. 3. The production of opium is264

concentrated in mainly three countries, Afghanistan, Myan-265

mar and Laos. We observe a similar trend as in the cocaine266

market, i.e. a slight increase in worldwide production (at an267

yearly rate of 0.9%). As in the case of cocaine, this trend268

conceals two opposing tendencies. On the one hand, there is269

a significant decline in the worldwide area under cultivation270

from more that 250,000 ha in 1990 to about 200,000 in 2006.271

On the other hand, the international efforts at eradicating the272

cultivation of poppy have been countered by an increase in273

the yield per ha.274

To conclude this discussion of the trends in production it275

is useful to analyse the price evolution at the producer level276

(“farm-gate prices”). The data that can be found are not as277

comprehensive as the production data. Also, the price data278

typically cover only part of the different producing countries.279

In Fig. 4 we show the producer prices of coca leafs since280

1990. Although yearly fluctuations in the three different281

countries can be quite different, an increasing trend in the282

producer prices can be detected from 1990 to 2006. We find283

that the average yearly rate of price increase was 4.2% in Peru284

and 11.4% in Bolivia, respectively.285

The price data of opium are even scarcer. The UNODC286

collects the prices of dry opium in Afghanistan from 1997287

to early 2007 only. It appears that over this period the price288

of dry opium has almost doubled (UN, World Drug Report289

2007, Office on Drugs and Crime, New York, p. 198). Thus,290

in both the coca leaf market and in the opium market the evi-291

dence suggests that producer prices have been on an upward 292

trend. 293

Worldwide consumption of drugs 294

In Fig. 5 we present the evolution of the use of heroin 295

and cocaine in the world. The general picture we obtain is 296

that the world’s use of heroin and cocaine has been on an 297

upward trend since the early 1990s. In Europe (including 298

central Europe and Russia) the use of heroin and cocaine has 299

increased faster than their worldwide use, while in the Amer- 300

icas the use of these same drugs has increased less fast than 301

in the rest of the world. It should be stressed again that the 302

quality of the data is poor. They are not data of consump- 303

tion of drugs. The data relate to the number of people using 304

drugs. We know very little about the dollar amounts spent by 305

users. 306

Thus the picture we obtain from this analysis of drug use 307

data and from the previous section’s analysis of the produc- 308

tion side is the following. The increased demand for drugs 309

(at the retail level) has put upward pressure on the producer 310

prices. Production, however, has not increased much (in the 311

cases of coca and opium) probably because of the efforts 312

of eradication have reduced the cultivation areas. However, 313

higher yields per ha have made it possible for producers to 314

continue to supply slightly increasing amounts of drugs in 315

the world markets. 316

From this analysis it appears that the sharp decline in the 317

retail prices cannot easily be explained by the trends in world 318

production and consumption. Indeed, the paradox we noted 319

in the beginning is even stronger than we thought. Retail 320

prices have declined dramatically despite an increase in the 321
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producer prices during the same period. This leads us into an322

analysis of the intermediation margin.323

The collapse of the intermediation margins324

The spectacular decline in the retail prices of cocaine and325

heroin can only be explained by what happened with the326

intermediation margins in these markets. We show the evi-327

dence about these intermediation margins in Figs. 6 and 7.328

We first concentrate on the margin between the retail and the329

wholesale price. The latter is not the producer price but the330

price paid by the dealers in the consuming markets. Thus it331

can also be interpreted as the intermediation margin within332

the consuming country. We can call it the retail markup. We333

will analyse the margin between the wholesale price and the334

producer price subsequently.335

Fig. 6 shows the intermediation margin between the retail336

and wholesale prices (retail markup) for cocaine and heroin.337

The decline of these margins is spectacular amounting to 50%338

or more from 1990 to 2005–2006. Only in the case of the US339

heroin margin, we observe that it declined by “only” 32%340

due to a surge in this margin during 2004–2006.341

We obtain a similar result with the intermediation margins342

between the wholesale and the producer prices. These can be343

interpreted as the margins realized in the international trade of344

drugs. We can call these the import–export markups. We show345

these margins in Fig. 7. When computing these margins we346

assumed that the producer prices remained constant at their347

2004 levels. We do this because we only have fragmentary348

information of these producer prices (see previous section).349

We know that these prices tended to increase though. Thus350

we tend to underestimate the decline of the margin.351

Is there any evidence that the retail markups and the352

import–export markups declined at different speeds. In353

Table 1
Reduction in intermediate margins (1990–2006)

Import/export (%) Retail (%)

Cocaine
US −70.0 −59.8
Europe −56.2 −48.0

Heroin
US −71.5 −32.3
Europe −78.5 −67.5
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able 1 we compare the cumulative decline (in percent) of
hese markups. We observe that the import–export markups
ended to decline faster than the retail markups since 1990.
xcept for the case of heroin in the US the differences are
ot very high tough.

From the previous evidence it can be concluded that the
pectacular decline in the retail prices of cocaine and heroin
an be explained almost exclusively by the sharp declines
n the intermediation margins between producers, whole-
alers and retailers. Thus the story that can be told about the
bserved decline in retail prices is the following. For some
eason (to be analysed in next section) the intermediation mar-
ins in the cocaine and heroin markets dropped spectacularly
ince at least 1990. This had the effect of reducing retail prices
ubstantially. The latter then stimulated the demand for drugs
y end-users. This increased demand in turn had the effect
f pushing up producer prices for coca leafs and opium. As
he producer prices make up only a tiny fraction of the retail
alue of drugs (even after the decline in the retail prices) the
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econd round effect of the increased producer prices in the 373
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Fig. 6. Cocaine and heroin: margin between retail and wholesale prices 1990–2006 (US dollar, per gram), Source. United Nations, World Drug Report 2007,
Office on Drugs and Crime, New York (pp. 223 and 228) and own calculations. Note. margins are adjusted for inflation.

We now come to the question of why the intermediation375

margins declined so much, which leads us to the analysis of376

the effects of globalization on the drug market.377

Globalization and the intermediation margins in the378

drug markets379

Our hypothesis is that globalization has worked in three380

ways to reduce the intermediation margins in the drug381

business. The first one is the market structure effect of glob-382

alization. In a very general way globalization tends to open383

markets, thereby changing the market structure away from384

monopolistic towards more competitive structures. The the-385

oretical foundation of this effect was developed by Helpman 386

and Krugman (1985). They showed that in a model of monop- 387

olistic competition, the opening up of markets to international 388

trade increases the number of firms entering the market. This 389

in turn increases competition, lowers prices and increases 390

consumption. In each country, the number of product vari- 391

eties offered increases, but the consumption pattern will be 392

more equal, i.e. consumers will face the same (but enlarged) 393

consumption bundle. At the same time the production is likely 394

to be more regionally concentrated (Krugman, 1991). 395

The drug business has been subjected to the same forces 396

of globalization. The reduction of trade barriers and transport 397

costs has led to a change in market structure, characterized 398

by increased competition in the drug consuming countries, 399

Fig. 7. Cocaine and heroin: margin between wholesale and producer prices, 1990–2006 (US dollar, per gram), Source. United Nations, World Drug Report
2007, Office on Drugs and Crime, New York (pp. 223 and 228) and own calculations. Note: margins are adjusted for inflation.
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lower intermediation margins and a greater worldwide spread400

of consumption, making the consumption more than before401

a worldwide phenomenon. At the same time, globalization402

has made it possible to concentrate the production in those403

regions of the world that have a comparative advantage in404

the production of these drugs. At the bottom of the cocaine405

and heroin production cycles this is particularly relevant. In406

these industries localization plays a big role due to both the407

importance of natural resource availability and to the lack of408

efficient law enforcement policies. Consequently, globaliza-409

tion allows for a high concentration of production at the farm410

gate level.411

Clearly, these effects of globalization are not restricted to412

the drug business, but can be found in many areas of economic413

activity that are subject to the forces of globalization.414

The second effect of globalization can be called the effi-415

ciency effect. Transport costs have been reduced and the use416

of the new IT has allowed to dramatically improve the effi-417

ciency of the distribution of drugs and made it possible to418

cut on the number of intermediaries. This new IT has also419

made the communication between demand and supply safer420

and quicker, leading to better stock management, and has421

much improved communication among dealers. In addition,422

the explosion in the size of international trade flows has made423

it possible to better conceal the transport and the distribu-424

tion of drugs. Finally, the sophistication of the international425

financial markets has greatly increased the scope for money 426

laundering to remain undetected. All this has led to a decline 427

in the cost of distributing drugs. 428

The third mechanism through which globalization has 429

lowered the intermediation margin is through the risk pre- 430

mium effect. Globalization has opened the borders of many 431

countries with a surplus of poor and low skilled workers. As 432

a result, millions of “have-nots” who have little to loose, may 433

have been attracted by the fantastic intermediation margins 434

provided by the drug market. This massive entry into the busi- 435

ness of transporting and distributing drugs by people who are 436

willing to take risks may help to explain the decline in the 437

risk premium. 438

It is clear that there is some interaction between these 439

different effects of globalization, e.g. between the first and 440

third effect. The inflow of new intermediaries driven by the 441

increased worldwide supply of cheap labour has had the 442

additional effect of increasing competition in the drug distri- 443

bution, thereby changing the market structure. We also noted 444

earlier a potential interaction between the efficiency and risk 445

premium effects.
446

Empirical evidence for the globalization hypothesis 447

In this section we provide some evidence for the three 448

effects of globalization identified in the previous section. 449

Fig. 8. Lorenz curves of the consumption and the production (cultivation) of drugs. Source. own calculations based on data from United Nations, World Drug
Report 2007, Office on Drugs and Crime, New York (pp. 40, 56, 64).
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Some of the evidence will be direct (the first one); others450

will be indirect, due to absence of better data, which prevent451

us from testing these hypotheses directly.452

The market structure effect453

It is not feasible to test all the predictions of the mar-454

ket structure effect of globalization. For example, there is455

no direct information on the number of traffickers and its456

evolution over time, or on the degree of competition in the457

drug markets. We can only test a few of the predictions. We458

will focus on the evolution of the spread of consumption and459

production.460

We first analyse the distribution of the consumption of461

cocaine and heroin in the world. We use consumption data462

aggregated at the level of continents in order to have a global463

perspective. We would have liked to use long time series, but464

these were not available. We had to restrict our analysis to the465

available period with a comparable set of data, 1998–2005.466

We computed the Lorenz curves and the associated Gini467

coefficients of the consumption by continents.468

The Lorenz curve orders the consumption data by increas-469

ing use and plots the cumulative distribution. The Gini470

coefficients measure how concentrated versus dispersed the471

distribution can be. A Gini coefficient equal to 1 means com-472

plete concentration, so in our context it would mean that the473

consumption is concentrated in just one continent. A Gini474

coefficient equal to 0 indicates an equal distribution of con-475

sumption across continents.476

The results are given in the top panel of Fig. 8 (Lorenz477

curves). We observe that the Lorenz curve has shifted478

upwards from 1998 to 2005 for both the consumption of479

cocaine and heroin, indicating that the consumption has480

become more equally distributed among continents.481

The Gini coefficients confirm this. Concerning cocaine482

consumption the Gini coefficient declined from 0.51, in 1998,483

to 0.46 in 2005, which means that consumption become more484

spread in the world, over this period. The same conclusion485

holds for heroin consumption. The Gini coefficient of world486

heroin consumption declined from 0.62 in 1988 to 0.55 in487

2005.488

We did the same exercise for the distribution of the pro-489

duction. Concerning the cocaine production, we observe that490

production continued to be fully concentrated in one conti-491

nent over the sample period (South America). So, the Gini492

coefficient has always been equal to 1 (full concentration).493

Furthermore, Fig. 8 (lower panel) shows the Lorenz curve494

for the production of opium poppy in 1998 and 2005. We495

find that the Lorenz curve has shifted downwards indicating496

that the production has become more concentrated. The Gini497

coefficients for opium production confirm this result, since it498

increased significantly from 0.62 in 1988 to 0.73 in 2005. The499

Gini coefficient of cocaine has remained equal to 1, over this500

period, meaning full concentration (cocaine is fully cultivated501

in South America.)502

Thus, we are lead to conclude that the productions of 503

cocaine and heroin have either maintained their extremely 504

high level of concentration (cocaine) or have even increased 505

it (in heroin case). 506

On the whole the evidence confirms that globalization 507

is changing the drug markets structure. The increased trade 508

has made these markets more global and, consequently, has 509

intensified competition at the consumption level while it has 510

allowed for more concentration on the production side. 511

The previous results may seem to introduce a paradox. 512

On the one hand, by leading to concentration on the pro- 513

duction side, globalization leads to less competition in the 514

production market (tending to increase prices). On the other 515

hand, it increases competition in the consumption market 516

(tending to diminish prices). As a result the net effect on 517

the retail prices could be indeterminate. However, as was 518

noted earlier, the share of the producer price in the final 519

(retail) price is so low that the price increasing effect of 520

concentration at the producer level is overwhelmed by the 521

enhanced competition in the transportation and distribution 522

of drugs. Table 2 confirms this. It shows the shares in the 523

final prices of local production, international trade and distri- 524

bution within the consuming countries (US). We find for both 525

cocaine and heroin that the intermediation margins (interna- 526

tional trade, distribution within consuming countries) make 527

up close to 99% of the final (retail) prices in 1997. This share 528

has declined to about 98% in 2005 as a result of the decline 529

in intermediation margins. However, these remain so large 530

that the forces of competition in the distribution chain eas- 531

ily overwhelm the forces of concentration at the level of the 532

production. 533

The previous evidence is based on a short time period. 534

Thus, it should be interpreted cautiously. However, there is 535

more indirect evidence supporting the market structure effect. 536

This comes from the number of countries reporting drug 537

seizures (see Fig. 9). It appears that the number of countries 538

reporting drug seizures has increased by more than threefold 539

since 1980, confirming that the use of drugs has become a 540

global phenomenon, raising the concern of national authori- 541

ties worldwide. 542

The efficiency effect 543

The efficiency effect was described as follows. Lower 544

transport, communication and information costs have 545

increased the efficiency of the intermediation in the drug 546

business. In addition, lower transport costs have increased 547

international trade in general allowing to better concealing 548

drug trade. Finally, globalization has increased financial cap- 549

ital flows making it easier to make payments associated with 550

drug traffic. 551

The evidence we provide in this section is indirect in 552

nature. We could not find evidence on transport and infor- 553

mation costs in the drug business, or on illicit payments. We 554

found evidence of transport and information costs in general 555

as it applies to international trade as a whole. There is little 556
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Table 2
Share in value added

1997 2005

Price ($ per kg) Share (%) Price ($ per kg) Share (%)

Cocaine
Producing country 1.0 1.7

Coca paste 610 0.4 910 0,8
Wholesale price 1500 1.0 1860 1.7

Export/import margin 38,500 25.7 18,640 16.9

Consuming country (US) 73.3 81.4
Wholesale price 40,000 20,500
Retail price 150,000 110,000

Heroin
Producing country (Pakistan) 1.0 2.0

Opium (farm gate price) 90 0.0 NA
Wholesale price heroin 2870 1.0 4159 2.0

Export/import margin 77,130 26.6 60,841 29.3

Consuming country (US) 72.4
Wholesale price 80,000 65,000 68.7
Retail price 290,000 207,500

Source. UNODC, World Drug Report (1997 and 2007), Office on Drugs and Crime, New York. Note: For cocaine, the producing country is Bolivia in 1997Q9

and Colombia in 2005.

reason to believe that the general trends are different in the557

drug trade.558

Evidence about the general decline of transport costs in559

international trade is obtained from the differences between560

CIF versus FOB export values. These differences can be inter-561

preted as reflecting transaction costs in international trade562

(transport cost, insurance cost). David Hummels (1999) pro-563

vides evidence showing that these differences have dropped564

from a high of 13% (of FOB values) in 1949 to 2% in the565

late 1990s. Thus while in the 1950s transaction costs in inter-566

national trade represented about 13% of the (FOB) value of567

exports, this percentage has dropped to 2% at the end of the 568

1990s. 569

The source of this decline is mainly the sharp drop in air 570

transport cost; not in sea transport cost which has not declined 571

much (in real terms) since the 1960s (see Hummels (1999) 572

who documents this in detail). 573

There can be no doubt that the sharp decline in transport 574

costs has contributed to the large expansion of international 575

trade. The latter has increased at much faster rates than GDP. 576

We show the evidence in Table 3. We see that the percentage 577

of trade in world GDP has increased from 39% in 1980 to 578

Fig. 9. Number of countries reporting cocaine seizures, Source. United Nations, World Drug Report 2007, Office on Drugs and Crime, New York (p. 70).
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close to 50% in 2004. For developing countries the increase579

of international trade as a percent of their GDP has been580

even more pronounced, reaching almost 60% in 2004. This581

means that a significantly larger part of total production is582

now transported worldwide.583

The increased international trade is likely to have had a584

significant effect on the intermediation margin. It has made it585

possible to conceal drug transport better. The “haystack” has586

become bigger every year making it more difficult to find the587

“needle”. From the point of view of the traffickers, the distri-588

bution of drugs has become more efficient. This effect may589

have been enhanced by the strong increase in international590

travel.591

Furthermore, the intensity of international traffic of per-592

sons has also risen sharply in the last decades. Since human593

intervention is still required in the drug smuggling, the sharp594

increase of human mobility, due both to tourism and migra-595

tion has contributed to better concealing of drug transport.596

We show in Table 3 how the flow of international tourists has597

quadrupled from 1980 to 2004.598

Globalization has also led to an explosion of cross-border599

financial transactions. We show an indicator of cross-border600

financial transactions in the same Table 3. We observe that601

the daily turnover in the foreign exchange market as a per-602

cent of world GDP (which is a measure of production on an603

yearly basis) has increased from 0.7% in 1980 to 4.6% in604

2004, a multiplication by 7. Since during this period world605

GDP increased from $12 trillion to $41 trillion, the daily606

turnover increased from $82 billion in 1980 to $1881 billion607

in 2004. This vast increase in cross-border financial transac-608

tions creates many more opportunities for the drug business609

to hide the nature of their transactions. (In this connection,610

see States, 1996 and especially Naı́m, 2005 for detailed611

descriptions of how globalization had changed the drug612

business).613

Finally, globalization has also led to a significant reduction614

of information costs. We observe from Table 3 that interna-615

tional calls have tripled since 1990, and the use of internet616

has exploded. These phenomena have dramatically reduced617

information and communication costs, necessary for interna-618

tional transactions.619

The risk premium effect 620

Finding direct evidence for this effect is even more dif- 621

ficult than for the previous one. There is, however, some 622

indirect evidence available that tends to support the risk pre- 623

mium effect. There is first the evidence provided by Richard 624

Freeman who has estimated that the opening up of China, 625

India, Russia since the 1980s has doubled the world supply 626

of cheap and unskilled workers (Freeman, 2005). Coupled 627

with the increased possibility of international travel, this has 628

increased the pool of individuals who have little to use and 629

who want to profit from the large intermediation margins in 630

the drug business. 631

The evidence of Table 3 also contains indirect evidence 632

supporting the risk premium effect. The explosion of inter- 633

national travel can be seen as having expanded the pool of 634

potential drug traffickers. 635

Finally, there is the number of drug seizures observed since 636

1990. The evidence provided by the Office on Drugs and 637

Crime of the United Nations, (see World Drug Report 2007, 638

New York) indicates that there is a dramatic increase in the 639

worldwide seizures of heroin and cocaine. Since 1980 the 640

number of worldwide seizures has increased by a factor of 10. 641

(A similar phenomenon is observed with other drugs). Such 642

an increase in seizures can be interpreted in two ways. First, it 643

can be used as evidence that the effectiveness of law enforce- 644

ment has increased. Second, it can be the result of increased 645

trafficking. If the first hypothesis is the correct one, we should 646

observe an increase in the intermediation margin. The reason 647

is that more forceful law enforcement increases the risk of 648

distributing drugs. The strongly declining margins observed 649

in the previous section, however, cast doubts on this inter- 650

pretation. We may then conclude that the large increases in 651

drug seizures have also been influenced by increased traffick- 652

ing. This lends support to our hypothesis that globalization 653

has led to an increased supply of individuals willing to enter 654

the drug distribution business. It also follows that the large 655

increases in drug seizures have been insufficient to curb the 656

surge in trafficking. 657

As mentioned earlier, there is a potential interaction 658

between these effects. The worldwide increase in the number 659

Table 3
Globalization indicators (1980–2004)

1980 1985 1990 1995 2000 2004

Exports + imports of goods and services %World GDP 38.8 38.7 38.3 42 50 47.8
Developed countries %GDP 39.8 39.9 38.1 40.5 48.2 45.3
Developing countries %GDP 33.9 32.6 39.3 48.3 57.2 59.5

Daily currency exchange turnover %World GDP 0.7 1.3 3.8 5.6 6.8 4.6
Bill. US dollars 82 168 862 1641 2145 1881

International tourist arrivals %World population 3.5 6.7 8.6 9.5 11.4 12.2
International calls Minutes per capita NA NA 7.1 11.1 19.5 22.8

Users of internet %World population NA NA 0.1 0.8 6.5 13.9
Developed countries %Population NA NA 0.3 4 31.9 54.5
Developing countries %Population NA NA 0.0 0.1 1.6 6.2

Source. Mauro Guillen, The Wharton School, University of Pennsylvania, 2005.
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of persons willing to enter the drug business may have under-660

mined local cartels in the distribution of drugs. As a result661

the market structure has become more competitive, which in662

turn has contributed to lowering the intermediation margin.663

In concluding this section, we want to stress again that664

most of the evidence about how globalization has affected665

the intermediation margins in the drug business is indirect.666

More research will be necessary to confirm this hypothesis.667

Globalization and inflation668

The effect of globalization on the retail prices of drugs is669

not an isolated phenomenon. There is a large academic lit-670

erature analysing the impact of globalization on the rate of671

change of consumer prices (inflation) in general even in situ-672

ations where there are some very strong pressures to increase673

inflation as during the last oil crises. There is a broad consen-674

sus that globalization has tended to put downward pressure on675

the consumer price indices of the industrial countries. One of676

the mechanisms is akin to the market structure effect we iden-677

tified in the previous sections. Globalization has increased the678

intensity of competition. The new industries emerging in Asia679

compete ferociously with older industries in the developed680

countries. This tends to lower import prices and to reduce681

profit margins in the import competing industries of the devel-682

oped countries. As a result the aggregate price levels in these683

countries tend to decline.684

There are other mechanisms leading to a downward pres-685

sure on the consumer prices. In particular, the integration686

of the low wage workers of China, India and other Asian687

countries has exerted a downward pressure on wage levels in688

the developed countries. This has tended to reduce the rate of689

growth of consumer prices. For an analysis of these effects see690

Rogoff (2004), BIS (2006), IMF World Economic OutlookQ6691

(2005), Borio and Filardo (2006), Kohn (2006).692

Thus the way globalization affects the general price level693

in developed countries is similar to the mechanisms that oper-694

ate in the drug markets. The difference is one of size of the695

effects. The effect of globalization on the aggregate price696

indices has been smaller than the effects on the retail prices697

of drugs. The IMF (2005) for example, estimates that global-698

ization may have reduced inflation by 1% per year. When one699

accumulates this over a 15-year period this would amount to700

a decline of the consumer price levels of approximately 20%.701

This is sizable but still significantly lower than the 50–80%702

decline in the retail price of drugs during the last 15 years.703

It should be noted, however, that in individual markets, e.g.704

textile, computers, price declines of similar magnitude as in705

the drug markets have been recorded.706

Policy implications707

We provided some evidence that the forces of global-708

ization may have contributed to the large declines in the709
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Fig. 10. Effects of demand policies.

etail prices of drugs (cocaine and heroin). This together
ith the evidence about the price elasticity of the demand

or drugs suggests that globalization may have contributed
owards increasing drug use. Thus globalization has con-
icted with the stated objectives of governments in the world.
lmost everywhere these governments aim at reducing drug
se.

These governments have followed different approaches
owards achieving the objective of a lower drug use. A first
pproach consists in containing supply by law enforcement
easures (control and interdiction of production and distri-

ution). A second approach consists in undertaking measures
hat reduce demand for drugs (prevention, information, edu-
ation, treatment and harm reduction).

Most governments use a combination of these two types of
olicies. Some put more emphasis on supply policies while
thers focus more on demand policies. Within the spectrum
f demand reduction policies, there are other intermediate
bjectives that governments may intend to attain in the com-
at of drug use, such as harm reduction (some governments
ive harm reduction a central place in their overall drug
olicies; other governments give it only scant importance).
evertheless, the role of harm reduction in drug policies is
utside the scope of this paper.

The results of our paper allow us to draw a tentative conclu-
ion on the relative effectiveness of the two main approaches
o drug combat in the context of a globalized environment,
amely demand versus supply reduction policies.

Our conclusion is that globalization has tended to make
emand policies relatively more effective than supply poli-
ies. We show this in the context of the model of demand
nd supply of drugs in Fig. 10. We assume that globalization
ontinues to induce a decline in the intermediation margin.
raphically, the retail supply curve continues to shift down-
ards. As a result, demand is stimulated further. These forces
ion and the price decline of illicit drugs, Int J Drug Policy (2007),

f globalization tend to undermine the effectiveness of sup- 745

ly containment policies. The reason can be seen as follows. 746

upply containment policies tend to raise the margin between 747

etail and producer prices. In the absence of globalization 748
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this would raise the retail supply curve upwards. Globaliza-749

tion, however, greatly reduces this upward movement, and on750

balance continues to push it downwards. The main reason fol-751

lows from a paradox contained in supply policies: as the latter752

raise the intermediation margin, they increase the profitabil-753

ity of the drug business and thus they tend to attract many754

new agents seeking to capture the enlarged profit opportuni-755

ties (see Becker, Murphy, & Grossman, 2004 who shows that756

if the demand of illicit drugs is relatively inelastic, interdic-757

tion and law enforcement will actually increase the resources758

devoted to the supply of drugs).759

The reduced effectiveness of supply policies in a world760

of globalization creates the scope for an enhanced use of761

demand policies. Even if the latter are not more effective than762

before, their relative effectiveness may have increased. We763

show the effects of demand policies in Fig. 10 by a downward764

movement of the demand curve. We also note that the high765

elasticity of the retail supply curve has the effect of making766

this shift in the demand curve relatively effective in reducing767

demand because it has only a very small impact on the price768

of drugs. These policies can be used to counteract the effects769

of globalization on the supply curve.770

This conclusion, it should be stressed, can only be ten-771

tative. More research effort should go toward analysing the772

conditions in which demand policies can be made to work.773

Furthermore, the development of comparative empirical anal-774

ysis on the success of different drug policies on prices of drug775

should be of much use. Unfortunately, fundamental data are776

still missing on this issue to allow for a comprehensive anal-777

ysis. In addition, our conclusion does not imply that supply778

containment policies should be abandoned. These are likely779

to remain an important part of any drug policy aiming at780

reducing drug use.781

Conclusion782

The retail prices of major drugs like cocaine and heroin783

have declined dramatically during the last two decades.784

This price decline has tended to offset the effects of drug785

policies aimed at reducing drug use in major industrial786

countries.787

The main finding of this paper is that the decline in the788

retail prices of drugs is related to the strong decline in the789

intermediation margin (the difference between the retail and790

producer prices) in the drug business. This margin has tended791

to decline by more than 50% since 1990 in the US and in792

Europe.793

We developed the hypothesis, and gave some evidence,794

that globalization has been an important factor behind the795

decline of the intermediation margin. Globalization has796

achieved this effect in three ways. We called the first one797

the market structure effect. The lowering of trade barriers798

and transport costs has opened up markets and has led to a799

worldwide spread of the use of drugs, while the production800

of drugs has become more concentrated. This has increased801

the intensity of competition in the markets of the consuming 802

countries, reducing the intermediation margins. 803

The second effect was called the efficiency effect of glob- 804

alization. Lower transport costs and the use of the new IT 805

have allowed to dramatically improve the efficiency of the 806

distribution of drugs. In addition, the greater efficiency of 807

the distribution process had the effect of making it easier to 808

conceal the transport and the stock management of drugs. 809

Finally, the vast increase of cross-border financial transac- 810

tions has helped traffickers organizing more efficient payment 811

networks. 812

The third mechanism through which globalization has 813

lowered the intermediation margin is through the risk pre- 814

mium effect. Globalization has opened the borders of many 815

countries with a surplus of poor and low skilled workers. Mil- 816

lions of “have-nots” who have little to loose, may have been 817

attracted by the fantastic intermediation margins provided by 818

the drug market. This massive entry into the business of trans- 819

porting and distributing drugs by people who are willing to 820

take risks helps to explain the decline in the risk premium. 821

We concluded with some thoughts about the effects 822

of globalization on the effectiveness of drug policies and 823

argued that globalization may have increased the relative 824

effectiveness of policies aiming at reducing the demand of 825

drugs. 826

It is clear that more empirical research will be necessary 827

to estimate the impact of globalization on the intermediation 828

margins in the drug business. Our estimates have been mainly 829

indirect, and are in need of further confirmation. 830
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