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Abstract 
In the Netherlands, small amounts of cannabis can be lawfully sold to consumers in so-called coffee 
shops. Many communities in the country do not have coffee shops, and users under 18 years of age 
are not allowed to enter coffee shops. A field sample of 773 current cannabis users were inter-
viewed in seven Dutch cities, two without any coffee shop, five varying in coffee shop density. The 
vast majority (n = 665; 86.0%) buy their own cannabis, and more than 70% of the cannabis is bought 
in licensed coffee shops. In logistic regression analyses, three variables were significantly and inde-
pendently associated with buying from unlicensed suppliers: coffee shop density, age, and sex. With 
higher coffee shop density it was less likely to buy outside of coffee shops. Under-age buyers were 
more than twice as likely to buy their cannabis from unlicensed dealers. Males were more likely to 
buy their cannabis from unlicensed sellers than females. A substantial proportion of unlicensed sup-
pliers sell other drugs as well, thereby increasing the risk of being offered hard drugs when buying 
soft drugs. This risk is greater for minors than for adults, since a higher proportion of minors use 
unlicensed selling points. 
 

3.1 Introduction 
Cannabis is the most widely used illegal drug in the world (UNODC, 2007). A variety of national drug 
laws can be found throughout Europe; in some countries the use of cannabis is not prohibited while 
in others it is, but everywhere the sale of hashish and marijuana is illegal (EMCDDA, 2007). This does 
not mean that direct retail sales to consumers are equally actively controlled everywhere. The Neth-
erlands is the only country where retail sales of small amounts of cannabis for personal consumption 
by adults is legal. The sites where these sales take place are known as ‘coffee shops’: cafe-like places 
where the sale of cannabis to consumers is allowed under certain conditions and where cannabis 
often can be consumed. Some coffee shops are mere sell-through locations that do not offer the 
possibility of consuming on-site. The latest data show that there are a little over 700 coffee shops in 
the Netherlands (Bieleman & Naayer, 2006). Based on the self-report figures from the latest national 
general population survey among 15-64 year olds, the number of individuals who have used canna-
bis in the month prior to the survey is an estimated 363,000 (95% CI 311,000-424,000) in a total 
population of 16.3 million (Rodenburg et al., 2007). This means that there is roughly one coffee shop 
per 500 current users. Since most users do not visit coffee shops daily, it is likely that on average 
there are enough coffee shops to accommodate the demand. However, several studies have shown 
that a substantial part of the users do not buy cannabis in coffee shops (Abraham, Kaal, & Cohen, 
2002; Cohen & Kaal, 2001; Korf, Nabben, & Benschop, 2003; Monshouwer et al., 2004). How can this 
be explained? 
Coffee shops are not evenly spread throughout the Netherlands. Around one third of all coffee 
shops are located in Amsterdam, while only five percent of the national population resides there. In 
most Dutch municipalities there are no coffee shops at all. In this article we will explore to what 
extent the availability of coffee shops has an influence on the way cannabis users procure cannabis. 
Coffee shops are not accessible to everyone; the minimum age is 18 years. Therefore, it is to be ex-
pected that cannabis users who are under 18 years of age, more often than adults buy cannabis 
through other channels. 
The Netherlands has a tradition of emphasizing health in its drug policy when it comes to the users 
(Korf, Riper & Bullington, 1999; Leuw & Haen Marshal, 1994). The basic idea behind allowing coffee 
shops is that the risk of cannabis users being exposed to hard drugs, which are commonly viewed as 
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more hazardous to health, is reduced; this is referred to as the “separation of markets.” In regard to 
coffee shops this approach appears to be effective: hard drugs are very rarely found in coffee shops 
(Broekhuizen et al., 2006; Reinarman, 2009). However, with unlicensed cannabis suppliers the risk of 
being exposed to hard drugs could be higher. More specifically, the potential risk is that not allowing 
minors in coffee shops will undermine the separation of markets philosophy. 
The aim of this article is to shed some light on the non-licensed cannabis market in the Netherlands. 
We address four questions: (1) To what extent is the availability of coffee shops related to where 
cannabis consumers in the Netherlands buy their cannabis? (2) To what extent does age influence 
the way in which cannabis is acquired? More specifically: how do under-age cannabis users in the 
Netherlands acquire their cannabis? (3) What are the other sources, apart from coffee shops, where 
cannabis users purchase their hashish or marijuana? And more specifically: do under-age cannabis 
users differ from adults in this respect? (4) How great is the risk that buyers are offered hard drugs 
by unlicensed cannabis suppliers? 
 

3.2 Decriminalisation and the role of coffee shops 
Since the 1960s, the cannabis market in the Netherlands has been going through different stages, 
starting with the sale of cannabis through an underground market. During the 1970s this shifted to 
home dealers, while in the 1980s coffee shops took over the market, and several guidelines were 
introduced to direct the sale appropriately. A new phase was entered in the mid-1990s when the 
number of coffee shops decreased (Korf, 2002). The legal groundwork for coffee shops was estab-
lished with the decriminalization of cannabis in 1976, when the national drug law (‘Opiumwet’) was 
adapted and a distinction was made between cannabis (soft drugs) and ‘drugs with unacceptable 
risks’ (hard drugs). The maximum penalties for cannabis offences were reduced and those for hard 
drug offences were increased. Legal leeway was created to allow the sale of small amounts of can-
nabis to consumers, despite the fact that selling cannabis remained officially prohibited, on the cru-
cial condition that the sale of cannabis would be strictly separated from the sale of hard drugs (de 
Kort, 1995). The legislators had not envisioned coffee shops, but so-called ‘house dealers’ in subsi-
dized— therefore inspected or managed by the state—youth centres that were frequented by a 
young crowd. A series of judicial decisions effectively made coffee shops part of this legislation. For 
the sales points that were officially tolerated, criteria were developed during the years following 
decriminalization of cannabis. These criteria were: no advertisement, no hard drugs, no nuisance 
and no minors. Judges thought it inconsistent and unfair to not tolerate coffee shops that met the 
same criteria (de Kort, 1995). During the 1980s the number of coffee shops increased dramatically 
and reached its climax in the mid-1990s, with a total number of approximately 1,500 coffee shops in 
the Netherlands as a whole (Bieleman & Goeree, 2001). While closing coffee shops was relatively 
easy on grounds of finding hard drugs on the premises, it proved much more difficult to close them 
because of nuisance. In 1996 the cannabis policy was modified to address this issue8; local govern-
ments were given the liberty to decide whether or not they allowed coffee shops within their do-
main. When the decision by the town council to not allow coffee shops is laid down in an official 
document, this provides the judicial basis upon which existing or recently opened coffee shops can 
be closed, even if none of the national criteria have been violated. 
From 1996 onwards, many municipalities decided to close down existing coffee shops or to reduce 
                                                           
8 Stc 1996-187.Staatscourant 27 september 1996 nr.187 (1996). Richtlijnen opsporings- en strafvorderingsbe-
leid strafbare feiten Opiumwet. 
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the number of coffee shops that were allowed. The number of coffee shops drastically declined to 
846 in 1999, followed by a steady downward trend; according to the most recent national figures, 
there were 729 coffee shops in 2005 (Bieleman & Naayer, 2006). Coffee shops are not evenly spread 
throughout the country, but often are concentrated in certain areas: today almost 80% of cities and 
towns do not have a coffee shop (Bieleman & Naayer, 2006). Generally speaking these are the 
smaller municipalities: only 5% of municipalities with less than 30,000 inhabitants have one or more 
coffee shops. Of municipalities with 30,000–40,000 inhabitants, one in three have coffee shops. Of 
municipalities with 40,000–50,000 inhabitants, a little over half have them. All municipalities with 
100,000 or more inhabitants have at least one coffee shop. 
The prevalence of cannabis use is higher in urban than in rural areas. According to the latest national 
household survey on substance use among the population 15-64 years old, the prevalence of canna-
bis use is 7.5% in areas with the highest population density, and 1.5% in areas with the lowest popu-
lation density (Rodenburg et al., 2007). Surveys among the general population, high school students, 
and studies specifically aimed at cannabis users all show that not all cannabis users buy cannabis in 
coffee shops. According to the 2001 national alcohol and drugs survey among the general popula-
tion, almost half of last-year users over 18 years old obtained their cannabis exclusively or supple-
mentally from coffee shops, and around one- third through friends, relatives or acquaintances. Oth-
er places of acquisition were at the homes of dealers (home dealers), in cafes and clubs, in the 
streets, and from delivery services. Users very rarely grew their own marijuana. Cannabis users un-
der 18 acquired their cannabis more often through friends and relatives, while a third acquired it 
from coffee shops (Abraham et al., 2002). In a national survey among high school students (12-18 
years), almost half (49%) of last-month cannabis users reported that they never buy their own can-
nabis. Most of them said they exclusively or supplementally obtained their cannabis from friends, 
while 35% reported acquiring some or all of their cannabis from coffee shops (Monshouwer et al., 
2004). A study by Cohen & Kaal (2001) among adult experienced cannabis users from Amsterdam 
found that as much as one-third of the respondents predominantly obtained their cannabis through 
channels other than coffee shops. The most common alternative supply source was through friends 
who had contacts with dealers. The Dutch unlicensed market resembles that of Belgium. Although 
around a quarter of a sample of Flemish cannabis users in Belgium bought cannabis at coffee shops 
in the Netherlands, most purchased it through friends who know dealers and one in five procured it 
directly from dealers. Other sources of cannabis were growing their own, and buying from marijuana 
growers or street dealers; these sources were rarely reported (Decorte, Muys, & Slock, 2003). 
In conclusion, one of the objectives of the architects of the 1976 drug law revisions was the “separa-
tion of markets”, such that the lawful availability of cannabis to consumers would reduce the likeli-
hood that cannabis users would be drawn into illicit markets where other, riskier illicit drugs are 
sold. However, cannabis sales still take place in non-legal settings outside the system of licensed 
shops, for example among users under 18 years of age who are not allowed to enter coffee shops. 
 

3.3 Availability through coffee shops and prevalence of cannabis use 
The decriminalization of cannabis in the Netherlands has been subject to much debate. MacCoun 
and Reuter (1997, 2001) conclude that commercial access – through coffee shops – has been associ-
ated with growth in cannabis use. Other scholars have questioned this association and argue that 
trends in cannabis use seem to develop rather independently of cannabis policy (e.g. Reuband, 
1995; Korf, 2002; Reinarman & Cohen, 2007). Up until now the relationship between the differential 
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availability and prevalence of cannabis use within the Netherlands has not been studied. As noted 
above, the number of coffee shops varies greatly throughout the Netherlands. Consequently, not all 
cannabis users have a coffee shop within their geographical reach. It has been known for decades 
that the distance to be travelled to a source of goods, like a store, influences the likelihood a person 
will visit this store (Clark, 1968). Therefore, we hypothesize that the lower the coffee shop density, 
the more likely it is that cannabis users will buy their cannabis from suppliers other than coffee 
shops. 
Also, minors are not legally allowed to enter a coffee shop. Originally, 16 years was the minimum 
age to be allowed in coffee shops, the same as for buying beer, wine and other kinds of ‘soft’ alcohol 
in the Netherlands. In 1996, after long discussions, the minimum age for coffee shop visitors was 
raised from 16 to 18 years, the age that someone in the Netherlands is legally considered an adult. It 
became forbidden for persons under 18 years to buy cannabis; if police find minors in a coffee shop, 
it will be closed. The aim of raising the minimum age was to diminish the number of minors that use 
cannabis. Several international studies have shown that early onset of cannabis use increases the 
risk of cannabis related problems and the use of hard drugs (Lynskey, Vink & Boomsma, 2006; 
Baumeister & Tossman, 2005; Lynskey et al., 2003). By increasing the age restriction, the Dutch gov-
ernment aimed to reduce the risk of minors beginning to use cannabis at a young age. 
Both general population surveys and school surveys show that there are under-age cannabis users in 
the Netherlands (Monshouwer et al, 2004; Rodenburg et al., 2007). Moreover, under-age cannabis 
users, more often than adult users, report that they buy their hashish or marijuana through other 
channels than coffee shops (Abraham et al., 2002; Monshouwer et al, 2004; Korf et al., 2003; Nab-
ben, Benschop, & Korf, 2007). However, both types of survey also show that there are minors who 
do find ways to buy from coffee shops. The fact that minors, who are too young to lawfully buy can-
nabis in coffee shops, use cannabis is not surprising. First, minors in countries without coffee shops 
also use cannabis, which is shown (among other studies) in European School Survey Project on Alco-
hol and other Drugs, in which 15-year old students in numerous European countries were surveyed 
(Hibell et al, 2004). Second, there is abundant evidence that in the case of alcohol, a legal drinking 
age does not prevent youth under this minimum age from consuming alcohol. Drawing a parallel 
with alcohol can be helpful in gaining insight into the possible consequences of a minimum purchas-
ing age for cannabis. In many countries it is forbidden for young people under the age of 16, 18 or 21 
to buy alcohol. In a review article considering the literature from 1960 to 2000, Wagenaar & Toomey 
(2002) discuss 241 studies on the effects of minimum drinking age laws. A significant inverse rela-
tionship was found between the minimum drinking age and alcohol consumption. However, as the 
authors note: “most youth continue to have access to alcohol, most drink at least occasionally and a 
substantial fraction regularly become intoxicated” (Wagenaar & Toomey, 2002). Other studies have 
also shown that alcohol can be purchased by those too young to legally do so (e.g., Willner & Hart, 
2001). Wolfson & Hourigan (1997) discuss the consequences of raising the age limit for alcohol use. 
The figures for arrest rates among 18-21 year olds show an increase after the age limit was raised to 
21 years in almost all of the USA. Overall, the conclusion seems to be justified that, in spite of mini-
mum drinking ages, young people are able to acquire alcohol. They find ways to buy alcohol at 
stores despite the laws, and they obtain it directly or indirectly through adults. 
Since 1996, cannabis use in the Netherlands among under-age youth has slightly but significantly 
diminished (Monshouwer et al., 2004). However, this cannot simply be interpreted as a result of 
raising the minimum age. For example, in the case of Amsterdam, the growing proportion and num-
ber of ethnic minority youth, who report significantly lower cannabis use than ethnic Dutch youth, 
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has been found to be an important factor in the decrease of cannabis use (Korf et al., 2003). Contra-
ry to what one would expect based on studies on alcohol, the age of first cannabis use did not rise in 
the Netherlands after the minimum age was increased. Indeed, Monshouwer et al. (2005) found 
that the age of first cannabis use even declined. They compared the age of initiation among students 
aged 11-17 years in five surveys between 1988 and 2003. In later years relatively more cannabis 
users started using at a younger age compared to previous years. 
 

3.4 A field survey in communities that vary in coffee shop availability 
In order to address the four research questions we posed in the introduction, we conducted a field 
survey. Each research question had specific consequences for the design of the study. The study 
could not be conducted in coffee shops because in this manner (a) we could not study cannabis us-
ers in municipalities without coffee shops; and (b) the users in the municipalities with coffee shops 
who do not buy their cannabis in a coffee shop would not be included. 
With regard to the first question (To what extent is the availability of coffee shops related to where 
cannabis consumers in the Netherlands buy their cannabis?), it was necessary to create a sample 
that varied in terms of the number of coffee shops to which respondents had access in their own 
town or city. For this reason we included cannabis users from both municipalities with and from 
those without coffee shops. In addition, in the municipalities with coffee shops we included both 
municipalities with relatively many and those with relatively few coffee shops. 
As discussed in the introduction, coffee shops are not evenly spread throughout the country. Am-
sterdam has by far the highest number of coffee shops, 246 coffee shops for 743,000 inhabitants, or 
a density of 3.31 coffee shops per 10,000 inhabitants. The coffee shop density for the total of 105 
municipalities with coffee shops is much lower: 0.55 (Bieleman & Naayer, 2006). Amsterdam is atyp-
ical in other aspects as well, since it is also a city with many tourists, a substantial proportion of 
whom consider going to coffee shops as an integral part of visiting the city. In several municipalities 
near the borders with Germany or Belgium, coffee shops have a significant number of customers 
from neighbouring countries (Decorte et al., 2003; Korf et al., 2001; De Ruyver & Surmont, 2007). 
For these reasons, both Amsterdam and municipalities near the border were omitted. In addition, 
small municipalities of less than 40,000 inhabitants were excluded because these very rarely have 
coffee shops and consequently we would not have been able to compare them with communities 
that do have coffee shops. The selection of municipalities was based on two criteria: (1) variation in 
coffee shop density (including zero coffee shops), but similarity in population size; and (2) geograph-
ical spread. Table 1 shows that the seven communities where the field survey was conducted vary 
from 49,000 to 210,000 inhabitants, and are geographically spread throughout the country. Since we 
wanted to study the influence of availability of coffee shops, two municipalities without coffee shops 
were included. The other five municipalities cover a wide range in coffee shop density, with those 
with the lowest density on top and those with the highest density at the bottom of the third column. 
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Table 1. Selected communities for field research 
 No inhabitants Coffee shop  

densitya 
Kampen 49.000 0 
Lelystad 69.000 0 
Almere 165.000 0.61 
Alkmaar  210.000 7.14 
Eindhoven 93.000 5.38 
Heerenveen 42.000 11.90 
Leeuwarden 91.000 15.38 

 

To be able to answer the second and third research questions (about the influence of age on canna-
bis buying behaviour) we deliberately included cannabis users under the age of 18 in our survey (an 
additional reason we could not perform our study in coffee shops). Judging from the general popula-
tion and school surveys we mentioned earlier, it remains unclear whether respondents bought can-
nabis in coffee shops themselves or whether their cannabis was brought there by persons other 
than themselves. To get a more precise picture of the relationship between availability of coffee 
shops and the purchasing behaviour of under-age cannabis consumers, we had to make a clear dis-
tinction between buying cannabis in coffee shops in person or getting it from coffee shops through 
others. 
 

3.5 Methods 

3.5.1 Administration of the survey 
Spread throughout the seven municipalities, a sample of 803 respondents were interviewed about 
their cannabis use and cannabis purchasing behaviour during a face- to-face survey. The interviews 
were held in the evening, in the street entertainment and shopping areas. We used an intercept 
survey strategy where people were randomly approached. Nevertheless the survey was restricted to 
inhabitants of the municipalities where it was conducted, and respondents had to have used canna-
bis in the past month. During the field work, approximately 6,000 persons were asked to participate. 
Around one in ten refused because of lack of time or not wanting to participate in any survey. About 
a quarter did not live in the municipality under study. Of the remaining circa 4,000 persons, around 
eighty percent could not be included because they had not used cannabis in the month prior to the 
survey. People very rarely refused to participate at this stage, and those who did most often said it 
was because of a time shortage (approximately 2%). The questionnaire was administered by field 
workers in the streets and took about 10 minutes to complete. Upon completion, the respondents 
received coloured lighted pins as a token of appreciation for their participation. Because the lights 
were visibly pinned on the clothes of respondents, they also served as a simple technique to avoid 
repeated interviewing. 
 

3.5.2 Procedures 
The questionnaire started with some questions about buying cannabis, followed by items on receiv-
ing cannabis for free. After that we asked about the use of illicit sales points. They were then asked 
some questions on buying behaviour of under-age persons and in conclusion they were asked a few 
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demographic characteristics. The questionnaire consisted of questions that were posed to everyone 
and questions that were only asked if, for example, a person had bought cannabis outside of a cof-
fee shop. After data entry, the questionnaires were checked for missing, inconsistent and unrealisti-
cally high or low answers. This resulted in our removing 30 questionnaires, thus leaving 773 ques-
tionnaires that were used in the analyses. 
 

3.5.3 Measurement 
Respondents were asked whether they sometimes buy cannabis (yes/no). Those who answered in 
the affirmative were asked how many of the last ten times they had bought their cannabis in a cof-
fee shop (0-10 times). At a later point in the interview, they were also asked what percentage of 
their total purchase of cannabis they usually made in a coffee shop (0-100%). Respondents were 
asked if they additionally or exclusively bought their cannabis elsewhere, and if so, where specifical-
ly. 
We asked several questions to establish basic demographic characteristics. Age was recorded as a 
continuous variable and for later analyses it was recoded into under 18 years old (1) vs. 18 and older 
(0). Sex was coded as (1) male or (2) female. With regards to occupation we only asked whether 
respondents were (1) employed, (2) students, (3) both or (4) neither. Ethnicity was measured using 
the standardized procedure in the Netherlands (i.e. birth country of the respondents as well as that 
of their parents). During statistical analyses the distinction was made between being of Western (0) 
or non-Western (1) ethnicity. This distinction was applied as an alternative to race, which is not al-
lowed to be registered in the Netherlands; in practice most Westerners are White (cf., Benschop et 
al., 2006). 
All respondents were asked whether they were familiar with cannabis selling points other than cof-
fee shops in their municipality. For each type of selling point respondents were asked how many 
they knew of. In addition, they were asked to indicate how many of these selling points sold only 
cannabis or also other drugs. They were asked the numbers for each of the following categories: 
only cannabis, mostly cannabis but also other drugs, both cannabis and other drugs equally and 
mostly other drugs but also cannabis. In this article, we present the percentages for each type of 
dealer on an aggregated level (i.e., of all respondents together). 
Besides variables at the individual level, we also used variables which measure characteristics of the 
municipalities. To capture the availability of coffee shops to respondents, two variables were used. 
The first is coffee shop density. This variable was constructed by calculating the number of coffee 
shops per 100,000 inhabitants. The second variable is the area a municipality covers, expressed in 
square kilometres (km2). This was chosen as an indication of municipality spread. Since almost all 
coffee shops are concentrated in the centre of municipalities, this is a proxy for the distance inhabit-
ants have to travel to reach a coffee shop. Because it is an expression of distance to the coffee shop, 
this variable was only entered in the regression analyses when municipalities with coffee shops were 
exclusively selected for the analyses. 
The population density (number of inhabitants per square kilometre, km2) was used because it was 
expected that in the more rural areas, other ways of procuring cannabis than buying it through the 
coffee shop were more prevalent. 
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3.5.4 Analysis 
Categorical variables were analysed using Pearson Chi² and continuous variables were analysed us-
ing t-tests when comparing two groups. For comparisons between more than two groups on contin-
uous variables, one way ANOVA with post-hoc Bonferroni tests were applied. All comparisons were 
tested for statistical significance at the 95% confidence level. Because we wanted to explore the 
influence of coffee shop density on buying behaviour, we chose to perform a logistic regression 
analysis. To determine which variables were independently associated with buying outside of coffee 
shops, univariate logistic regression analyses were conducted and odds ratios (OR) and 95% confi-
dence intervals were calculated. Stepwise multivariate logistic regression analyses with forward 
elimination of variables were conducted to analyse the contribution of each of the factors to the 
likelihood of buying cannabis outside of the coffee shop. All analyses were conducted with SPSS 
14.0. 
 

3.5.5 Reliability 
To establish the reliability of the questionnaire, the survey was conducted twice in one of the munic-
ipalities (Alkmaar, first in November and later in June). No differences were found between the two 
samples with regard to the demographics, nor between the locations where cannabis was bought. 
As will be shown later in this article, two different measures for the proportion of cannabis bought in 
coffee shops showed high consistency. 
 

3.5.6 Respondents 
Demographic characteristics are presented in Table 2. Most of the 773 respondents were male, and 
less than one quarter were female (23.2%). Ages ranged from 12 to 70 years (mean 22.7; SD 8.4). 
Close to one quarter were younger than 18 years of age (23.8%). Almost three quarters of the re-
spondents were of Western ethnicity (84.2%). Most respondents were either employed (42.7%) or 
students (26.6%), others combined work and study (18.5%), and about one in eight neither worked 
nor attended school (12.2%). 
Age, ethnicity and occupation differed across municipalities. Mean age of respondents was lowest in 
the two communities without coffee shops (Kampen and Lelystad). Respondents in one of the towns 
without coffee shops (Lelystad) as well as the city with the lowest coffee shop density (Almere) most 
often had a non-Dutch ethnicity. Respondents in the latter city were also relatively more often nei-
ther employed nor students. 

The mean municipality spread is 103.7 km2 (SD 6.1) and the average coffee shop density is 6.23 (SD 
5.3) per 100,000 inhabitants for all municipalities, in only those with coffee shops the average densi-

ty is 7.65. The mean population density of all municipalities is 1615.05 inhabitants per km2. 
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Table 2. Sex, age, ethnicity, and occupation of respondents 
 No inhabit-

ants 
Coffee 
shop 

density 

n Sex Age Ethnicity Work and/or 
study 

    fe-
male 

mean western non-
western 

yes, one or both 

Kampen 49.000 0 62 26.2% 20.4 90.3% 9.7% 86.9% 

Lelystad 69.000 0 82 11.0% 19.9 67.1% 32.9% 88.9% 

Almere 165.000 0.61 110 23.6% 23.0 70.9% 29.1% 84.5% 

Alkmaar  210.000 7.14 98 24.6% 24.8 87.6% 12.4% 89.4% 

Eindhoven 93.000 5.38 100 20.0% 22.3 98.0% 2.0% 92.0% 

Heerenveen 42.000 11.90 98 25.5% 22.7 83.6% 15.4% 83.7% 

Leeuwarden 91.000 15.38 114 28.1% 22.4 87.7% 11.3% 87.7% 

Total   773 23.2% 22.7 84.2% 15.8% 87.8% 

p    n.s. **** **** n.s. 

n.s. = not significant   * p<.05   ** p<.01   *** p<.005   **** p <.001                       a per 100.000 inhabitants 
 

3.6 Results 

3.6.1 Cannabis buying behaviour and coffee shops 
All respondents had used cannabis at least once in the past 30 days. About one in seven respondents 
never buy cannabis (n=108; 14.0%). The other respondents buy their cannabis exclusively in coffee 
shops (n=323; 41.8%), in both coffee shops and at unlicensed sales points (n=257; 33.2%), or at unli-
censed sales points only (n=85, 11.0%). 
Amongst the last ten times that respondents bought cannabis, purchases occurred in coffee shops 
an average of 7.2 times (SD 3.9). When the respondents who buy cannabis were asked later in the 
survey to estimate the percentage of cannabis they buy in the coffee shops, they reported the same 
figure. On average 72.0% (SD 36.2) of their cannabis was purchased in coffee shops. At an individual 
level, the answers to these two different questions show a high consistency (r = .87, p<.001). 
 

3.6.2 Buying behaviour and coffee shop availability 
Data from respondents who buy cannabis are presented in Table 3. Buyers in the two municipalities 
without coffee shops reported buying less of their cannabis in coffee shops than buyers in munici-
palities with coffee shops. As might be expected, then, availability of coffee shops seems to influ-
ence where cannabis users in the Netherlands buy their cannabis. This is in line with our hypothesis 
that the lower the coffee shop density, the more likely it is that cannabis users will buy their canna-
bis from other suppliers than coffee shops. This hypothesis will be explored further below. 
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Table 3. Buying cannabis 
 respondents 

who don’t 
buy canna-
bis (n=108) 

respondents who 
buy in coffee shop 

only 
n=318 

respondents who 
(also) buy else-

where 
n=342 

How many 
times of the 

last ten times 
in coffee shop 

Percentage of total 
amount bought in 

coffee shop  

 % % % mean 
(buyers only) 

mean 
(buyers only) 

Kampen 13.6 18.6 67.8 4.4 48.7 
Lelystad 13.4 4.9 81.7 2.3 27.0 
Almere 12.7 36.4 50.9 7.1 71.9 
Eindhoven 25.0 40.0 35.0 7.9 78.5 
Alkmaar 13.1 51.9 35.0 8.2 80.4 
Heerenveen 9.2 51.0 39.8 8.1 78.8 
Leeuwarden 12.3 57.9 29.8 9.2 89.5 
Total 14.0 41.4 44.6 7.3 72.0 
p * **** **** **** **** 

* p<.05   ** p<.01   *** p<.005   **** p <.001 

3.6.3 Under-aged and buying cannabis in coffee shops 
Table 4 gives an overview of demographic characteristics of three groups of respondents: non-
buyers, buyers who only buy in coffee shops and respondents who also or exclusively buy outside of 
coffee shops. Non-buyers are more often female, under-aged, and students. Respondents who buy 
in coffee shops only are least often under-aged, and live in municipalities with the lowest municipali-
ty spread and the highest coffee shop density. The third group has the highest proportion of males, 
and lives in municipalities with the largest municipality spread and the lowest coffee shop density. 
When focussing on under-age respondents, and thereby exploring how minors acquire their canna-
bis (our second research question), analysis shows that of the 184 under-age respondents in the 
sample, 43 indicated that they never buy cannabis themselves (23.4%); this is more than twice the 

2=19.85, p<.001). The remaining 
minors buy an average of 56.6% of their cannabis in coffee shops and this is less than the adults who 
purchase cannabis in coffee shops (76.6%; t=-5.92, p<.001). 
 
In conclusion, age is related to cannabis buying behaviour. Under-age respondents often do not buy 
their own cannabis. Compared to older buyers, under-age respondents buy at coffee shops less of-
ten, and buy a smaller proportion of their cannabis there, including both the last ten purchases (t=-
5.96, p<.001) and in average percentage (t=-5.92, p<.001). 
However, cannabis buying behaviour is also associated with sex, municipality spread, and coffee 
shop density. We address the specific role of age in cannabis buying behaviour in more detail below. 
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Table 4. Characteristics of three groups of cannabis users 
 non-buyers 

% or mean (sd) 
coffee shop only 
% or mean (sd) 

(also) else-
where 

% or mean (sd) 

total 
% or mean 

(sd) 

Difference 

 n=108 n=318 n=342 n=773 p 
Male (%) # 59.3 74.4 84.8 77.0 <.000 

Under-aged <18 (%) # 40.7 12.6 28.0 23.4  p<.000 

Occupation (%) #      p<.000 

    no work, no study 1.9 13.8 14.1 12.3 

     study 43.5 22.6 24.3 26.3 

     work 34.3 47.2 41.6 42.9 

     work and study 20.4 16.4 19.9 18.5 

non-Western ethnicity (%) # 15.7 14.7 17.1 15.9 n.s. 

Mean age in years (SD) ## 20.4 (6.8) a 24.4 (8.7) a,b  22.0 (8.2) b 22.8 (8.4) p<.000. 

Mean spread in km2 (SD) ## 10.7 (6.0) a,c  8.3 (4.6) a,b 12.2 (6.8) b,c 10.4 (6.1) p<.000 

Mean coffee shop density per 
100000 inhabitants  (SD) ## 

6.1 (5.0) a,c 7.8 (5.1) a,b 4.8 (5.3) b,c 6.3 (5.3) p<.000 

Mean population density in 1000 
inhabitants per km2 ## 

1.8 (1.1) c 1.8 (1.1)b 1.4 (1.1) b,c 1.6 (1.1) p<.000 

# Chi2  

##  One way ANOVA 
a At least p<.05 level post-hoc Bonferroni, between non-buyers and coffee shop only buyers.  
b At least p<.05, post-hoc Bonferroni, between coffee shop only buyers and (also) elsewhere buyers. 
c At least p<.05, post-hoc Bonferroni, between non-buyers and (also) elsewhere buyers. 

 

3.6.4 Predictors of buying cannabis at unlicensed sales points 
To determine whether variables were independently associated with buying outside of coffee shops, 
we conducted univariate logistic regression analyses and calculated odds ratios (OR) at 95% confi-
dence intervals. To analyse the contribution of each of the factors to the likelihood of buying canna-
bis outside of the coffee shops, we conducted stepwise multivariate logistic regression analyses with 
forward elimination of variables. The variables were entered in blocks. In the first block, variables on 
municipality level were entered: coffee shop density and municipality spread. In the second block, 
variables on individual level were entered; these were also possible confounder variables: being 
under aged, sex, ethnicity and occupation. In the third and final block, all interactions between the 
variables from the first and second block were entered. 
All logistic analyses were repeated for four different subgroups of buyers: (i) the total sample; (ii) 
respondents who live in a municipality with coffee shops; (iii) respondents who are 18 years old and 
over; and (iv) respondents who are 18 years old and over and live in a municipality with coffee 
shops. For each of these groups, the variables entered differed slightly. First, municipality spread 
was only used when municipalities with coffee shops were in the analyses. Second, age was entered 
as a dichotomous variable (minor / adult) when all buyers were selected for analyses, and as a con-
tinuous variable when only adults were used. 
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Results from the univariate analyses comparing the coffee shop buyers with the respondents who 
additionally or exclusively buy cannabis elsewhere, are shown in Table 5. Cannabis buyers under the 
age of 18 and males as well as respondents in a municipality with a larger spread were more likely to 
buy cannabis outside of coffee shops. In contrast, respondents in a municipality with a high coffee 
shop density were less likely to buy elsewhere. In addition, respondents from municipalities with a 
higher population density were less likely to buy outside of coffee shops. Both ethnicity and occupa-
tion made no difference. 
 
Table 5. Univariate associations between buying outside of coffee shops, municipality characteristics and de-
mographic characteristics. (buyers only) 
 only CS buyer  

n (%) 
(also) elsewhere 

buyer  
n (%) 

OR 
(95% CI) 

p 

Coffee shop density   0.901 (.874-.928) .000 
Mean (SD) 7.8 (5.1) 4.8 (5.3)   
Age   2.401 (1.620-3.558) .000 
under 18 45 (14) 96 (28)   
18 and over 278 (86) 246 (72) ref  
Sex   1.975 (1.343-2.905) .000 

Male 238 (74) 291 (85)   

Female 84 (26) 51 (15) ref  

Municipality spread    1.045 (1.004-1.088) .033 
Mean, 10 km2 (SD) 7.9 (4.2) 8.7 (4.3)   
Population density   0.704 (0.615-0.807) .000 
Mean (SD) 1.8 (1.1) 1.4 (1.1)   
Ethnicity   1.186 (.780-1.804) .425 
Western 271 (85) 281 (83) ref  
non-Western 47 (15) 58 (17)   
Occupation    .558 
Neither 44 (14) 48 (14) ref  
Study 76 (24) 82 (24) .850 (.493-1.465) .559 
Work 150 (46) 142 (42) .851 (.529-1.369) .506 
Work and study 53 (16) 68 (20) .738 (.482-1.130) .162 
# The univariate association of spread with buying outside of coffee shops was only analysed for municipalities with coffee 
shops. 

 
Table 6 shows the results of the four multivariate logistic regression analyses examining associations 
with buying outside of coffee shops. For all 665 respondents who buy cannabis (from municipalities 
both with and without coffee shops), four covariates were independently associated with buying 
outside of coffee shops: coffee shop density, population density, age, and sex. The higher the coffee 
shop density and the higher the population density of a respondent’s municipality, the less likely she 
or he is to buy cannabis at unlicensed sales points. Coffee shop density also interacts with ethnicity: 
for non-Western buyers, a higher coffee shop density weakens the increased chance for buying can-
nabis elsewhere. Both being a minor and being male roughly doubles the chance of buying outside 
the licensed shop system. 
When only the 515 adult buyers (again, both from municipalities with and without coffee shops) are 
considered, and age is included in the analysis as a continuous variable, coffee shop density and sex 
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are the only two variables independently associated with buying outside of coffee shops. Again, an 
increase in coffee shop density decreases the chance of buying at illicit sales points. 
For the 533 cannabis buyers living in municipalities with a coffee shop, three covariates were inde-
pendently and significantly associated with buying outside of coffee shops: coffee shop density, age, 
and sex. A higher coffee shop density decreases the chance of buying cannabis elsewhere. Converse-
ly, under-age cannabis users and males have a higher chance of doing so. 
 
For the 434 cannabis buying respondents who are adult and live in municipalities with a coffee shop, 
only coffee shop density is independently associated with buying cannabis outside of coffee shops. 
In addition, two interactions were found between coffee shop density and ethnicity and between 
municipality spread and sex. For non-Western respondents, the effect of coffee shop density in re-
ducing use of illicit sales points is less than for Western respondents. And for males, a larger munici-
pality spread increases the chance of buying outside of coffee shops more than for females. 
The logistic regression analyses indicate that local availability of coffee shops is a strong predictor of 
whether cannabis is bought in coffee shops or from other, unlicensed, suppliers. Buying cannabis 
from illicit sellers was more likely in communities without coffee shops, and in cities and towns with 
coffee shops it was more likely when there were less coffee shops per capita. Age was another im-
portant variable, but only in terms of the distinction between under-aged buyers and those above 
18 years. Under-age respondents were much more likely to buy cannabis from sellers other than 
coffee shops. Since age did not interact with coffee shop density, the availability of coffee shops 
does not seem to have an impact on the buying behaviour of minors. This is probably because un-
der-age users are not allowed in coffee shops. Male buyers were much more likely than females to 
acquire cannabis from non- lawful sellers. Municipality spread and ethnicity were not important 
variables in predicting cannabis buying behaviour. Ethnicity only slightly moderated the role of cof-
fee shop density, and occupation had no effect in any of the regression models. 
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Table 6. Multivariate logistic regression (cannabis buyers only) 
 OR (95% CI) p 

All cannabis buyers (n=665) 

Coffee shop density 0.903 (0.874-0.933) .000 

Population density 0.702 (0.606-0.812) .000 

Under-aged (0=18+ ; 1= younger than 18 yrs) 2.190 (1.427-3.363) .000 

Sex (0=female; 1 = male) 2.167 (1.427-3.292) .000 

Coffee shop density by ethnicity 0.934 (0.875-0.998) .043 

Cannabis buyers 18+ (n=515) 

Coffee shop density 0.908 (0.875-0.942) .000 

Population density 1.107 (0.759-1.615) .598 

Sex (0=female; 1 = male) 5.541 (2.241-13.703 .000 

Population density by sex 0.600 (0.394-0.914) .017 

Coffee shop density by ethnicity 0.906 (0.835-0.983) .017 

Cannabis buyers from municipalities with coffee shop (n=533) 

Coffee shop density 0.947 (0.913-0.981) .003 

Under-aged (0=18+ ; 1= younger than 18 yrs) 2.296 (1.451-3.632) .000 

Sex (0=female; 1 = male) 1.760 (1.134-2.731) .012 

Municipality spread 1.040 (0.998-1.084) .062 

Cannabis buyers 18+ from municipalities with coffee shops (n=434) 

Coffee shop density 0.960 (0.923-1.000) .048 

Coffee shop density by ethnicity (0= Western; 1 = non-
Western) 

0.914 (0.844-0.990) .028 

Municipality spread by sex 1.049 (1.008-1.092) .018 

 

3.6.5 Unlicensed sales points 
Where do respondents who buy cannabis from illicit sales points (either exclusively or in addition to 
coffee shops) actually buy their cannabis? The types of unlicensed sales points listed in the ques-
tionnaire were based on previous studies, which we discussed earlier in the introduction (Abraham 
et al., 2002; Cohen & Kaal, 2001; Decorte et al., 2003). We distinguished five types: mobile phone 
dealer (also known as delivery service), home dealer, home grower, street dealer and under-the- 
counter dealer. The respondents were asked to sum up the different sources where they bought. 
They could also respond ‘other’, following which they were asked to specify their answer. They were 
given the list of all the different types of sales points; respondents could indicate whether they used 
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each type and could report more than one type of unlicensed cannabis seller. 
Of the different types of unlicensed selling points for cannabis, the mobile phone dealer was report-
ed most often (17.3% of respondents that buy cannabis), followed by home dealers (14.0%) and 
home growers (10.5%). Both street dealers and under-the-counter dealers are used less often, by 
5.3% and 3.6% respectively. 
 
Table 7. Buying cannabis from other sources than coffee shops (elsewhere buyers only) 
 n Mobile 

phone 
dealer 

home 
dealer 

home 
grower 

street dealer under-the-
counter 
dealer 

Kampen 40 32.5% 57.5% 25.0% 12.5% 27.5% 
Lelystad 67 85.1% 32.8% 9.0% 22.4% 7.5% 
Almere 56 60.7% 26.8% 12.5% 19.6% - 
Alkmaar  72 33.3% 25.0% 27.8% 2.8% 2.8% 
Eindhoven 34 5.9% 38.2% 47.1% 8.8% 14.7% 
Heerenveen 39 5.1% 23.1% 20.5% 10.3% - 
Leeuwarden 34 5.9% 23.5% 41.2% 2.9% 14.7% 

Total 666 39.2% 31.6% 23.7% 12.0% 8.2% 

p  **** ** **** *** **** 
n.s. = non significant   * p<.05   ** p<.01   *** p<.005   **** p <.001 

 
As is shown in Table 7, the proportion of cannabis buying respondents reporting a specific source 
varied across the country. Since buying cannabis from sources other than coffee shops was most 
prevalent in municipalities without a coffee shop, it is no surprise that several types of these unli-
censed suppliers were mentioned most often by respondents who live in these areas. Home dealers 
were reported most often in both municipalities without coffee shops. Mobile phone dealers were 
mentioned most often in one of these municipalities (Lelystad), and also relatively often in the other 
one (Kampen), as well as in the city with the lowest coffee shop density (Almere). Street dealers 
were reported most often in Lelystad, and under-the-counter dealers in Kampen. Only home grow-
ing dealers do not seem to be related to coffee shop availability. 
 

3.6.6 Under age cannabis buyers and unlicensed cannabis suppliers 
Of respondents younger than 18 years of age, over two-thirds who buy cannabis do so at unlicensed 
sales points (68.6%). More than two in five (also) buy it from mobile dealers (43.8%), one in three 
from house dealers (32.2%), almost one in five from the home grower (18.8%) and fewer from street 
dealers (14.6%). Few minors purchase cannabis from an under-the-counter dealer (7.3%). Generally 
speaking, under-age buyers do not differ much from the adult buyers in this respect, however, they 

2=20.50, p<.001). 
 

3.6.7 Mixed markets 
Separation of markets was the main objective in decriminalization of cannabis in the Netherlands. By 
allowing the sale of cannabis in coffee shops, the Dutch government intended to reduce the risk that 
cannabis users will be confronted with hard drugs. How great is the risk that buyers will be offered 
hard drugs from unlicensed cannabis suppliers? All respondents were asked whether they were fa-
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miliar with cannabis selling points other than coffee shops in their municipality. For each type of 
selling point respondents were asked how many they knew of. In addition, they were asked to indi-
cate how many of these selling points sold only cannabis or how many also sold other drugs. They 
were asked the numbers for each of the following categories: only cannabis, mostly cannabis but 
also other drugs, both cannabis and other drugs equally and mostly other drugs but also cannabis. 
We present the aggregated percentages for each type of dealer (i.e. of all respondents together). 
Table 8 indicates that, according to the respondents, the majority of non-lawful selling points mostly 
or only sell cannabis. However, a substantial proportion of both under-the-counter dealers and 
street dealers sell other drugs in addition to cannabis (15.5% and 19.1% respectively). Thus, mobile 
phone dealers and home dealers often don’t mainly sell other drugs; still, a substantial proportion of 
these selling points sell both cannabis and other drugs (35.0% and 31.1%, respectively). 
 
Table 8. Other drugs sold at unlicensed cannabis selling points? 
 all respondents respondents who (also) buy outside of 

coffee shops 

 oc mc e mo oc mc e mo 
Mobile phone dealer 65.0 16.0 11.1 7.5 66.4 18.3 8.7 5.9 
House dealer 69.9 11.5 8.9 9.8 73.1 11.4 7.0 8.5 
Under-the-counter dealer 72.0 3.0 8.9 15.5 79.7 2.3 4.4 13.6 
Streetdealer 50.0 10.5 20.4 19.1 53.0 9.0 19.9 18.1 

OC = only cannabis; MC = mostly cannabis; E = cannabis and other drugs equally; MO = mostly other drugs 

 

3.7 Discussion 
The aim of this study was to shed some light on the non-lawful cannabis market in the Netherlands. 
We conducted a field survey in seven communities that varied in coffee shop density, including two 
towns without any coffee shop. Close to 800 current cannabis users were interviewed, of which 
86.0% (n = 665) buy their own cannabis. 
The first question we wished to answer was: to what extent is the availability of coffee shops related 
to where consumers in the Netherlands buy their cannabis? Close to half of the respondents who 
reported buying cannabis said they did so exclusively in coffee shops (48.6%), while an additional 
one in three purchased cannabis in coffee shops as well as from other sellers (38.6%). One in eight 
(12.8%) reported that they purchased their cannabis only from non-licensed sellers. In total, more 
than 70% of the cannabis our respondents purchased was bought in coffee shops. Buyers in the two 
municipalities without coffee shops reported buying significantly less of their cannabis in coffee 
shops than buyers in municipalities with coffee shops. 
Second, we analysed the extent to which age influences the way in cannabis is acquired, in particular 
how under-age cannabis users in the Netherlands acquire their cannabis. We expected age to have a 
substantial impact in cannabis purchasing patterns because coffee shop regulations require that 
purchasers be at least 18 years of age. As expected, minors were more often non-buyers and were 
more likely to buy cannabis outside coffee shops, compared to adults. When minors do buy in coffee 
shops, they buy less of their cannabis there. In several logistic regression analyses, we compared 
respondents who exclusively buy their cannabis in coffee shops with respondents who additionally 
or exclusively buy cannabis elsewhere. Three variables were significantly and independently associ-
ated with buying from other suppliers: coffee shop density, age, and sex. We found that the higher 
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the coffee shop density, the lower the likelihood that respondents bought cannabis outside the cof-
fee shop system at illicit selling points with under-age buyers more than twice as likely to buy their 
cannabis outside of coffee shops. 
The third question we addressed was: what are the other sources, apart from coffee shops, where 
cannabis users purchase their hashish or marijuana? And more specifically, do under-age cannabis 
users differ from adults in this respect? Respondents reported five types of illicit cannabis suppliers: 
mobile phone dealers (delivery services), home dealers (selling cannabis from their own homes), 
under-the- counter dealers (selling cannabis in cafes, discotheques, etc.) and street dealers. The 
most commonly used type of unlicensed cannabis seller was the mobile phone dealer, followed 
closely by the home dealer. The home grower was also used relatively often, while street dealers 
and under-the-counter dealers were used sporadically. In addition to their more frequent use of 
illicit sales points, under-age respondents were more likely to report buying their cannabis from 
mobile phone dealers. 
Our fourth question was: how great is the risk that buyers will be offered hard drugs from the unli-
censed cannabis suppliers? Respondents reported that a majority of such unlicensed selling points 
predominantly sell cannabis. However, a substantial number of these dealers also sell other drugs as 
well, thereby increasing the risk of being offered hard drugs when buying soft drugs. 
For this study, we interviewed a field sample of current cannabis users who had used marijuana or 
hashish at least once in the past 30 days. Our main goal was to discover the variety of ways used to 
buy cannabis. Although the sample was not a random representative, all types of people above age 
12 were included as they passed by our interviewers, and the survey was conducted at neutral loca-
tions with regard to the types of cannabis users who might be present. However, we do not contend 
that our percentages of coffee shop buyers, illicit buyers, and non-buyers are statistically repre-
sentative of the entire population of cannabis users in the Netherlands. Since the proportion of cur-
rent users of cannabis is low in the general population, a very large and prohibitively expensive sam-
ple would be needed to make generalizable claims about the buying behaviour of all cannabis users 
in the country. In the most recent general population study on substance use in the Netherlands, 
3.3% had used cannabis in the last month, or 149 of a total of 4,516 respondents (Rodenburg et al., 
2007). To judge from this proportion, gathering as many respondents as we included in our sample 
would have required contacting about 25,000 respondents. Since this is a very costly and time inten-
sive task, we opted for a more pragmatic solution and used an intercept survey strategy by inter-
viewing a convenience sample. The female:male ratio in our study is 1:3.3, which is close to the ratio 
for current cannabis users in the general population (1:3.5). Older cannabis users are probably un-
derrepresented in our study; the mean age of the respondents in our study is 22.7 years, versus 30.5 
years for the last year users in the general population of 2005 (Rodenburg et al., 2007) and 27.8 
years for last month users in the general population of 2001 (Abraham et al., 2002). Consequently, 
the proportion of cannabis bought in coffee shops by the general population of cannabis users is 
probably higher than we found in our sample. However, for respondents who were 18 years of age 
or older, age had no effect on cannabis buying behaviour, so the over-representation of younger 
users in our study is not likely to have had a significant impact on our findings regarding the predic-
tors of buying cannabis from illicit sources. Nevertheless, our sampling method might have affected 
our data. For example, we cannot completely exclude the possibility that the cannabis purchasing 
behaviour of the young respondents in our survey is similar to the cannabis purchasing behaviour of 
young respondents in the general population of cannabis users. Unfortunately such normative data 
are not available, although the 2001 household survey and the 2004 school survey also indicate that 
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a substantial number of minors buy outside of coffee shops (Abraham et al., 2002; Monshouwer et 
al., 2004). 
Despite the fact that cannabis users in the Netherlands buy most of their marijuana or hashish from 
coffee shops, there remains an illicit, unregulated market outside the coffee shop system. The avail-
ability of coffee shops has diminished in the past decade. Generally speaking, it would be expected 
that people prefer buying from legal channels when these are present. Why do people in the Neth-
erlands buy cannabis from unlicensed selling points? The evidence from our survey suggests that the 
availability of coffee shops influences whether people buy from unlicensed selling points: with fewer 
coffee shops, the likelihood that cannabis users will resort to illicit selling points increases. 
We must note, however, that even in municipalities with a very high coffee shop density, not all 
respondents bought all their cannabis from a licensed coffee shop. In addition to the geographical 
concentration of coffee shops, other factors may play a role in cannabis users’ buying decisions. 
Although we did not study these factors in detail, from qualitative information collected in ethno-
graphic field studies in five of the municipalities discussed in our paper (Korf et al., 2005), we can 
identify some of these factors. The opening hours of coffee shops are one of these. Many municipal-
ities that allow coffee shops restrict their business hours. Availability can consist of several aspects, 
such as the physical availability (to what extent is a coffee shop physically present, accessible and 
nearby), availability in time (to what extent does someone have the opportunity to visit a coffee 
shop considering daily activities and business hours) and social availability (to what extent is some-
one stimulated or restrained from buying at a coffee shop). 
Municipality spread was used as a proxy for spatial distance to coffee shops. This variable was not 
independently associated with cannabis buying behaviour. Indeed, the variable has some flaws. 
First, it was measured at an aggregate level. Consequently, it did not allow for individual variation 
between respondents within the same city or town. Also, it only applied for respondents from mu-
nicipalities with coffee shops, and therefore could not be included in the regression analysis for all 
buyers, or all adult buyers. The fact that cannabis users who live in municipalities without coffee 
shops more often buy cannabis from illicit dealers strongly indicates that spatial distance to coffee 
shops does play a significant role in cannabis buying behaviour. However, the spread might have 
been better measured at an individual level, and this is an omission on our part. In future studies the 
distance between where respondents live and the nearest coffee shop should be included, either as 
traveling distance or geographical distance. This might lead to more valid conclusions on its influ-
ence on cannabis buying behaviour. 
Although this study focuses on the Netherlands, the findings could also have implications for other 
countries. On the one hand, lifting drug prohibition leads to a reduction in the underground market 
(e.g. the non-tolerated market mentioned in this article). On the other hand, the underground mar-
ket will not disappear completely, at least not when drugs are not fully legalized. Even in the futuris-
tic situation of full legalization, it is most likely that this would not occur without a minimum legal 
age. Our study shows that finding an optimal minimum age is not an easy task. By raising the mini-
mum age for access to coffee shops from 16 to 18 years in 1996, the Dutch government intended to 
reduce cannabis use among minors. In consequent years, national school surveys did show a slight 
decline in cannabis use prevalence among youth in the Netherlands, although this was not neces-
sarily a result of the change in coffee shop policy (Monshouwer et al., 2004). As noted earlier, sur-
veys among high school students in Amsterdam indicate that the decrease in cannabis use is largely 
a function of the strong and swift increase in the number of youth from ethnic minorities, many of 
whom have a Muslim background (mainly from Morocco and Turkey) and their cannabis use is much 
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lower than among ethnic Dutch youth. For example, in the 2001 school survey in Amsterdam, 17% 
of Turkish and 16% of Moroccan students aged 16-17 had used cannabis in the past 30 days, versus 
32% of the Dutch respondents in that age category (Korf, Nabben, & Benschop, 2002). 
Recently, the Dutch government revealed plans to ban coffee shops from areas within walking dis-
tance of schools and colleges. But the findings from this study suggest that such a ban would entail 
the risk of paradoxical unintended consequences, for policies that reduce the number of lawful cof-
fee shops may well lead to an increase in unlicensed, illicit selling points in the cannabis market. By 
acquiring cannabis through other channels, cannabis users are more likely to be confronted with 
more dangerous drugs. Thus, reducing regulated availability may have the unintended consequence 
of jeopardizing the benefits of market separation achieved by the original reform of drug policy. 
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