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Background: This paper uses the framework of institutional economics to assess the impact of formal and
informal institutions that influence the transaction costs on the cannabis market, and users’ decisions to
self-supply in the Czech Republic and the Netherlands, two countries with seemingly identical policies
towards cannabis cultivation.

Methods: A comparative analysis was conducted using secondary qualitative and quantitative data in

Ic(ey WOI;‘,”" tivati four areas that were identified as relevant to the decision to cultivate cannabis: (i) the rules of the game
annabis cuftivation - cannabis cultivation policy; (ii) “playing the game” - implementation of cannabis cultivation policy,
Self-supply

(iii) informal institutions — cannabis cultivation culture, and (iv) the transaction costs of the cannabis
market - availability, quality, and relative cannabis prices adjusted by purchasing power parity.
Results: Although the two policies are similar, their implementation differs substantially. In the Czech
Republic, law enforcement has focused almost exclusively on large-scale cultivation. This has resulted
in a competitive small-scale cultivation market, built upon a history of cannabis self-supply, which is
pushing cannabis prices down. In the Netherlands, the costs of establishing one’s own self-supply have
historically outweighed the costs associated with buying in coffee shops. Additionally, law enforcement
has recently pushed small-scale growers away from the market, and a large-scale cannabis supply, partly
controlled by organised criminal groups, has been established that is driving prices up. The Czech cannabis
prices have become relatively lower than the Dutch prices only recently, and the decision to buy on the
market or to self-supply will be further shaped by the transactions costs on both markets, by policy
implementation and by the local culture.

Conclusions: The ability to learn from the impacts of cannabis cultivation policies conducted within the
framework of UN drug treaties is particularly important at a time when increasing numbers of countries
are seeking more radical reforms of their cannabis policy.
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Introduction Stern, Kaplan, Adriaans, & Drucker, 1992; Huigen, 2013a, 2013b;

MacCoun & Reuter, 2001; Reinarman, Cohen, & Kaal, 2004). How-

Several studies suggest that drug policies have little effect on
any type of prevalence (lifetime, current, etc.) of drug use, but
influence the behaviour of people who use drugs (PUD) in ways
that militate or mitigate the potential for harm of drug use (Grund,
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ever, it remains unexplored how particular drug policies shape the
decision to purchase or self-supply illicit drugs in cases where it
is possible - typically, with cannabis, and, to a somewhat lesser
extent, with other psychoactive substances.

This paper aims to analyse the relevant factors in the decision to
cultivate cannabis under two cannabis cultivation policies that at
first sight seem very similar and that “allow” the cultivation of up to
five cannabis plants. In the Czech Republic, ‘home-grown’ is arather
common source of cannabis, whereas in the Netherlands, cannabis
cultivation for personal use is much less widespread. This paper
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compares cannabis policies and their everyday implementation,
the cultures of cannabis cultivation, the market prices of cannabis,
and other factors that may shape the decision “to buy or to grow” of
cannabis users in the two countries. In this paper, we apply the the-
oretical framework of institutional economics, which explains the
choices of individuals who participate in markets as an outcome of
legal constraints, cultural boundaries, and, most importantly, the
so-called “transaction costs”.

Our paper contributes to the recent debate on the impact of
emerging regulated markets (Uruguay and two states of the USA,
with more countries and US states debating similar measures)
by scrutinising whether cannabis cultivation for personal use is
a deliberate choice or, and to what extent, it is shaped by policy,
culture, or other market factors.

Transaction costs and institutions on the illegal market

Institutional economics is an area of economics that centres
around so-called “transaction costs”, a concept that is considered
of primary influence in modern economic theory (Coase, 1937;
Williamson, 2000). Transaction costs are the costs of finding an
agreeable and reliable market counterpart, of the negotiations
between these parties, and of reducing the uncertainty as to
whether the parties to a contract will comply with their com-
mitments. This is the case especially in the formally unregulated
market transactions that are typical of illicit markets. For instance,
an entrepreneur going into business has to contract suppliers, staff,
and facilities. Each time, the price and contractual conditions have
to be settled so that both contractual parties are maximising utility
from the transaction, as the basic principles of the market have been
defined since Adam Smith (Mankiw, 2007; Smith, 1776a, 1776b).
The magnitude of the transaction costs is understood to predict the
organisation of a particular market.

In order to minimise the transaction costs on the market, soci-
eties create formal and informal institutions, such as contractual
laws or the enforcement of property rights. In this context, an
“institution” is understood as any common principle that regulates
how market participants behave (Commons, 1931). According to
Williamson, there are four types of institutions that influence the
decision making of individuals in a market: (i) informal institu-
tions, customs, and culture; (ii) formal “rules of the game,” such
as laws and legislation, which commonly evolve out of the former
type; (iii) “playing the game,” especially contract enforcement, and
(iv) resource allocation on the level of a firm.

On the illicit drug market, no formal institutions in the form
of laws, legislation, or enforceable bi-partisan contracts exist that
could regulate market behaviour, since the transactions themselves
are prohibited. The transaction costs on these markets are remark-
ably high. In fact, all formal prohibitive laws that target the drug
market aim to increase the transaction costs and discourage inter-
ested parties from participation in the market. Among those costs
we can count the risk of arrest and of seizure of the product,
or the risk of low product quality and lack of choice, as well as
the risks of violence, which, in illegal markets, substitutes for the
legal enforcement of property rights (Andrade, Sifaneck, & Neaigus,
1999; Decorte, 2008; Reuter & Kleiman, 1986; Sifaneck, 2005).
Although the term “transaction costs” has not been commonly used
in analyses of these illicit market risks, it has been acknowledged
that they increase substantially with each transaction or encounter
between vendor and customer, in particular in rushed transactions
between parties in the market who are unknown to one another.

As a result, illicit market players create informal norms aimed
at reducing the transaction costs imposed on the market partici-
pants by the formal embargos. Wilkins and Casswell (2003) and
Wilkins (2001) have shown that transaction costs in an illicit mar-
ket can be reduced by establishing trusted relations among market

players. These can involve rules encouraging “friends supplying
friends” (Belackova & Vaccaro, 2013; Coomber & Turnbull, 2007;
Grund, Kaplan, Adriaans, & Blanken, 1991) or encouraging market
participants to act in a “friendly” manner (Belackova & Vaccaro,
2013). These behavioural patterns can be referred to as “cannabis
culture” (we define the term later) and act as institutions that
reduce the transaction costs in the illegal market.

In the economic theory, another option for reducing transac-
tion costs is leaving the market by establishing “the firm” instead
(Coase, 1937, Crook, Combs, Ketchen, & Aguinis, 2013; Williamson,
1989). Within the firm, the transaction costs of bi-partial market
contracts are obviated or diminished by long-term arrangements.
Forinstance, instead of contracting with different supply chains, the
entrepreneur uses management, administration, and governance
instruments in order to produce marketable goods. If the transac-
tion costs in a particular market are high, it pays off to bear the
full costs of production - even when the associated costs would be
lower had the product been outsourced as a result of economies of
scale achieved by a specialised market counterpart.

This paper focuses on the role of formal and informal institu-
tions in shaping users’ decision to “leave the market” and establish a
firm - (small-scale) cannabis cultivation for personal use. It demon-
strates how institutions outlined in economic theory (in particular,
the rules of the game in the form of cannabis policies, playing the
game in terms of law enforcement, and cannabis (cultivation) cul-
ture and transaction costs, such as availability, quality, and relative
market price) influence the choice to cultivate cannabis.

Cannabis cultivation in the Czech Republic and the Netherlands

Domestic (indoor) cannabis cultivation has largely replaced
imported cannabis products in developed countries in recent
decades. In most Western European markets, much of the imported
hashish has been overtaken by a wide variety of cannabis hybrids,
referred to by Potter (2008) as the “green avalanche”. In other
countries, domestically produced high-grade indoor cannabis has
taken the place of the established outdoor cannabis production
and imported indoor cannabis (Belackova & Zabransky, 2014b;
Duffy, Schaefer, Coomber, O’Connell, & Turnbull, 2008; Hough et al.,
2003). Domestic cannabis production is widely (but not exclu-
sively) practised by small-scale cannabis cultivators, who mostly
produce the herb for personal consumption (Decorte, 2008, 2010a,
2010b; Hakkarainen & Perala, 2011).

The two countries subjected to our analysis, the Czech Republic
and the Netherlands, have notably different levels of small-scale
cultivation for personal use. In the Czech Republic, about 9% of the
last-year cannabis users recruited within a representative popula-
tion sample claimed to have cultivated the cannabis they used the
last time (Belackova, Nechanska, Chomynova, & Horakova, 2012),
and so did 14% of the Czech cannabis users that participated in an
EU online survey focusing on drug markets (Trautmann, Kilmer, &
Turnbull, 2013)." The role of these small-scale growers in the Czech
cannabis market is complemented by the relatively large propor-
tion of the Czech cannabis users in this survey (44%) who declared
they had received cannabis for free. This is much higher than in any
of the other EU countries that participated in the survey — and more
than twice the Dutch figure of 21%. Indeed, the Dutch respondents
buy their cannabis at twice the rate of their Czech counterparts,
75% as opposed to 37%. Only 2% of the Dutch respondents using
cannabis claimed to have grown their own - which was the lowest
figure for all the survey participating countries. In the 2014 Global

1 Non-probability sample of self-nominated respondents, recruited from a large
cannabis cultivation discussion board.
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Drug Survey,” the figure was not much higher: only 5.1% of the 1290
Dutch cannabis-using respondents (out of 2807 Dutch participants)
who had used cannabisin the last year grew their own cannabis. The
vast majority (76.7%) of the Dutch cannabis consumers in GDS2014
purchased their cannabis in coffee shops. A sizable minority, 21.6%,
indicated that they bought their cannabis from a dealer (Winstock,
2014).

Previous studies described people’s motivations for cultivating
their own cannabis as the desire to compensate for the lack of
a quality product on the market, distrust of non-organic produc-
tion techniques, or the unavailability of particular strains and the
desired potency, the low availability of cannabis in general, and
discomfort with “supporting” criminal organisations (Hakkarainen
& Perala, 2011; Potter, 2006). These motives can be understood as
avoidance of the transaction costs of the illegal market. At the same
time, the reasons for cultivating one’s own cannabis include more
general trends, such as the “do-it-yourself” (DIY) phenomenon -
individuals brewing beer or crafting furniture or devices for a vari-
ety of motivations, including lack of product quality and availability
(Wolf & McQuitty, 2013). While such DIY activities are increas-
ingly popular in Western countries, in post-communist countries
their popularity is to a great extent shaped by the recent his-
tory of scarcity of many consumer goods that were taken for
granted in the West. In the communist countries, more than else-
where, strong alcohol was distilled in sheds and basements, while
drug users later on copied this practice by cooking up powerful
injectable drugs from poppies or over-the-counter medicaments
(Grund, Zabransky, Irvin, & Heimer, 2009; Zabransky et al.,
2012).

In this paper, we analyse what factors might contribute to the
notable difference between the Czech Republic and the Netherlands
in terms of the proportion of people who grow their own cannabis.

Methods

We conducted a secondary analysis of various data sources
focusing on the three major areas that have an impact on the
decision of people who use cannabis to leave the market and cul-
tivate their own supply. We conceptualised these as institutions
that influence the transaction costs of the market: the rules of the
game, playing the game, the informal culture that emerges on the
cannabis market, and the transaction costs. An overview of the data
sources used in our analysis is presented in Table 1.

The first part of the analysis is focused on (i) cannabis policy
and (ii) its implementation. We first discuss the available legislation
on cannabis cultivation. In line with previous studies (MacCoun
& Reuter, 1998; Meier, 1992), we operationalise ‘cannabis policy
implementation’ as the enforcement of cannabis laws reflected
in official police statistics. We analyse cannabis plant seizures
(the number of annual seizures, total number of plants seized annu-
ally, and average number of plants per seizure recounted from
the former two indicators) from the online databases of the Euro-
pean Monitoring Centre for Drugs and Drug Addiction (EMCDDA),
supplemented by the national sources for the Netherlands. To
assess the relative extent of cannabis seizures in the country,
we relate them to the number of last-12-months cannabis users
from the latest data available in the EMCDDA online statistical
databases.

The second part of the analysis is dedicated to what we
term (iii) the cannabis cultivation culture. By this term we mean
the socially transmitted information that generates behavioural

2 An online survey which targets active drug consumers (non-probability sam-
pling).

expectations around cannabis cultivation that are contingent on
specific historical developments. This conceptualisation of culture
aligns with the institutionalistic perspective of culture (Jiitting,
Drechsler, Bartsch, & de Soysa, 2007; North, 1990; Williamson,
2000), but differs from the concepts that are common among drug
policy scholars. It is broader than the understanding of cannabis
culture as the media outputs that incorporate cannabis cultiva-
tion as its core topic (Potter, Bouchard, & Decorte, 2010), than the
sub-cultural rituals and symbols inherent to sociologically deviant
groups (Grund, 1993; Hammersvik, Sandberg, & Pedersen, 2012;
Micinski, 2014; Reinarman & Cohen, 2007) or the understanding of
it as contrasting to profit-driven market behaviour (Potter, 2010).
Our conceptualisation of “cannabis cultivation culture” acknowl-
edges the co-existence of multiple cannabis market cultures in a
given country (Sandberg, 2012), but instead of divorcing these from
one another, it merges their varying expressions into a country-
specific understanding of the habits, environments, rituals, and
generally acknowledged rules among people involved in the phe-
nomena in one way or another. Our definition of “culture” takes
into account the development of public opinion towards cannabis
use and cannabis cultivation.

To describe the specific cannabis cultivation culture of both
countries, qualitative data from pre-existing studies was sum-
marised. This data primarily came from interviews with cannabis
users, sellers, and cultivators. Thus, we used the data collected from
a recent comprehensive policy assessment of the Czech cannabis
market and from several studies of the Dutch cannabis market to
qualitatively capture the development of the cannabis cultivation
scenes in both countries in the last four decades.

Finally, we looked at (iv) the transaction costs of the cannabis
market that influence the decision to self-supply. In this part of
the study, we analysed the availability of cannabis and cannabis
market prices. While availability and quality represent the tra-
ditional understanding of the transaction costs that consumers
face on the (black) market (see the background section), cannabis
prices deserve further conceptualisation. We hypothesise that
retail cannabis prices compensate for the transaction costs that are
incurred at the wholesale and production levels, and that these are
passed on to the consumer. High retail prices thus mean high risks
of enforcement and compensate for losses (e.g. of stocks) at higher
market levels (Caulkins, 1993; Caulkins & Reuter, 1998; Caulkins,
Reuter, & Taylor, 2006).

We assessed the price levels of cannabis in the Czech Republic
and in the Netherlands through a comparison of real cannabis prices
in each country weighted by the purchasing power parities (PPPs)
retrieved from Eurostat (2012). The cannabis price indicators used
were the mean prices per gram at retail level. PPPs convert different
currencies to a common currency and, in the process of conversion,
equalise their purchasing power by eliminating the differences
in the price levels between countries. In its simplest form, PPP
analysis shows how the prices of cannabis compare to those of other
comparable goods.

Results

The Czech Republic and the Netherlands are currently in the “lib-
eral” segment of EU cannabis policies with Italy, Spain, Denmark,
Portugal, and Luxemburg, reflected in the amount of cannabis
allowed for personal possession and by the associated legal con-
sequences (EMCDDA, 2013a). Until recently, this liberal approach
towards consumption was also reflected in legislative and prac-
tical “tolerance” towards small-scale cannabis cultivation. Below,
we present an outline of the national cannabis policies and their
similarities and differences, followed by an analysis of their imple-
mentation.
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Table 1
Data sources used in the analysis.
The Netherlands Years The Czech Republic Years
(i) Cannabis policy and its’ implementation
Cannabis-related Soft-drug “registered incidents” (Jongste 1995-2004 Based on the statistics of the Ministry 2003-2011
criminal offences et al., 2007; Kalidien and Lange, 2013) of Justice (MO]J, 2007-2011); police
statistics retrieved from EMCDDA
2005-2012 (EMCDDA, 2014)
Cannabis plant seizures No. of seized cannabis plants, no. of seized 1997-2011 No. of seized cannabis plants, no. of 2003-2011
cannabis plantations (EMCDDA, 2013c, 2013d), seized cannabis plantations (EMCDDA,
accounted for the prevalence of cannabis use 2013c, 2013d), accounted for the
(EMCDDA, 2013b) prevalence of cannabis use (EMCDDA,
2013b)
(ii) Cannabis cultivation culture
Public opinion Yearly National Household Survey on opinions of 1970-1996 National Household Survey on the Use 2011-2013
on cannabis Dutch citizens on society and culture (N =around of Psychotropic Substances and
2000 respondents every year) (SCP, 1998) Attitudes Towards It (Belackova et al.,
2012; Mravcik et al., 2013)
Public poll survey amongst 1894 Dutch citizens 2009 Annual Report on the Drug Situation in 2002
who regularly participate in public opinion surveys the Czech Republic 2002
(Panelclix, 2009)
Public opinion survey amongst at least 3000 Dutch 2013
citizens who regularly participate in public opinion
surveys (Peil.nl/Maurice de Hond, December 2013)
Qualitative Analysis of articles in a national newspaper (Parool 1991-1992 66 last-12-months cannabis market 1985-2009
data from 1950-1975) and interviews with 18 witnesses to participants recruited via
cannabis users the introduction of cannabis in the Netherlands respondent-driven sampling for a
and market between 1950 and 1970 (amongst them first-time policy assessment study in 2009; aged
players users and cultivators, policemen, and journalists) 18-61; 1/3 of them had a history of
recruited via judgement sampling (Maalsté, 1993) selling cannabis, 1/10 have been
growing cannabis for their own use or
for sale (Belackova & Zabransky, 2014a,
2014b)
Interviews with 10 cultivators, 10 coffee shop 1994-1995
visitors, 10 middlemen, 15 criminal investigators,
4 lawyers, and 6 researchers (Boekhoorn, van Dijk,
Loef, Oosten, & Steinmetz, 1995)
Ethnographic study in coffee shops (Jansen, 2002) 1993-2002
Analysis of police documents, conversations with 2000
criminal investigators and other officials that are
involved in cannabis prosecution and observations
during ‘dismantlings’ (Bovenkerk, Hogewind, &
Milani, 2002)
Interviews with 45 entrepreneurs in the Dutch 2003-2006
cannabis sector (cultivators, coffee shop and
growshop visitors, middlemen) recruited via
theoretical sampling; 35 of them had a history of
cultivating cannabis for sale (with a minimum of
10 plants and a maximum of 24,000 plants); aged
25-61 years; 1-40 years experience in the
cannabis sector (Maalsté, 2008; Maalsté &
Panhuysen, 2007)
Interviews with 60 criminal investigators in 25 2006-2007
police regions and 20 coffee shop visitors,
observations during ‘dismantlings’ and a survey
amongst 119 criminal investigators (Korf,
Benschop, & Wouters, 2007)
Analysis of criminal investigations (Boerman et al., 2008
2008)
Interviews with 8 purchasers of cannabis products 2012
sold in coffee shops recruited via judgement
sampling; experience in cannabis sector: 2<10
years, 2 10-20 years, 4> 10 years) (Huigen, 2013a,
2013b)
(iii) Transaction costs of the cannabis market
Mean retail level price Price of Nederwiet and hashish from a 1999-2011 Price of herbal cannabis and hashish 2001, 2002, 2003
of cannabis, adjusted yearly monitor that analyses weed and from police statistics as reported by
for purchasing power has samples recruited from 50 random the National Focal Point (Mravcik et al.,
parities (Eurostat, selected coffee shops (Niesink & Rigter, 2004, 2003; Zabransky et al., 2002)
2012) 2006, 2013) Police statistics as reported to the CZ 2004-2011
EMCDDA (EMCDDA, 2003e)
Cannabis availability Availability of cannabis among 16 year olds 1995-2011 Availability of cannabis among 16 year 1995-2011
among 16 year olds according to the ESPAD survey (ESPAD, 2013, 2014) olds according to the ESPAD survey
(ESPAD, 2013, 2014)
Cannabis availability in Number of coffee shops in the Dutch 1999-2014 Availability of cannabis according to 2002-2008

the adult population

municipalities (Maalsté et al., 2014)

general population surveys (Zabransky
et al., 2002; Belackova et al., 2012)
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Rules of the game - cannabis (cultivation) policies

In the Czech Republic, the cultivation of up to five cannabis
plants for personal use is considered a misdemeanour or
infraction, an administrative offence punishable with a fine of
up to 15,000 CZK (approximately 600 EUR). This relatively tol-
erant situation emerged recently when a newly defined criminal
offence under the Czech criminal law came into force in January
2010. Through the introduction of the criminal offence of “growing
a greater than small number of psychoactive plants”, the cul-
tivation of (five or less) cannabis plants is no longer included
in the criminal offence of “narcotics production”, where it had
belonged since 1937. Cultivating more than five plants can now
result in up to six months’ imprisonment, or up to five years
when large numbers of plants or quantities of cannabis are
involved.

The exact amount of “a small number of plants” is set by
governmental decree, and it is seen as binding for police and
courts. The rationale for criminalising only “greater than small”
amounts of illicit drugs has been applied to the possession of ille-
gal drugs in the Czech Republic since 1999. Until 2010, “greater
than small” amounts were not universally defined by any norm
in a bylaw or a court binding decision. Courts had to deter-
mine this amount on a case-by-case basis. In 2009, an ad hoc
governmental commission proposed 15 grams as the lower limit
for “greater than small” amounts of cannabis and this amount
was subsequently adopted by the Government. Following the
decision of the Constitutional Court on this specific part of the
drug legislature (Ustavni soud [Constitutional Court], 2013), the
Supreme Court set the “greater than small” amount at 10 grams
of herbal cannabis, which is now seen as binding (Nejvyssi Soud
[Supreme Court], 2014). A verdict of the constitutional court
is expected on the arrangement over the ‘five plants’ is still
awaited.

The cultivation of any number of cannabis plants is a crimi-
nal offence in the Netherlands, although in the last decade (since
2000) the cultivation of up to five cannabis plants by adults
has normally not been prosecuted. Until 2012, this situation was
treated in the same way as the possession of a small amount
of cannabis for personal use (tolerance policy). The detection of
up to five plants normally resulted in the police dismissing the
case if the owner gave up the cannabis plants immediately. If,
on the other hand, the owner refused to surrender the plants, he
or she could still be criminally prosecuted. If the police detected
more than five plants it was considered professional cultivation
punishable by four years’ imprisonment and/or a fine of up to
€67,000.

In recent prosecution guidelines for the Opium Act (January
1, 2012), the policy of tolerance towards five cannabis plants
was amended. Previously, only the number of plants was con-
sidered, but not the size of the plants or other factors. Since
2012, indicators of the level of “professionalism” have also mat-
tered. The policy of tolerance towards five plants now only applies
to amateurs who are obviously cultivating for personal use. To
determine if a plantation is a professional setup, a number of
instructions are included in the prosecutional guidelines. If two
or more reference points apply, the plantation is considered a
professional setup, notwithstanding the number of plants. The
reference points include the presence of ventilation, heating,
artificial light, disease control, a centrally controlled irrigation sys-
tem, the use of seedlings, and the use of CO, supplements. It
is not yet clear how strictly the police will interpret and apply
the new prosecution guidelines in practice, and this paper goes
into the evidence provided by the available data. However, it is
clear that five cannabis plants are no longer tolerated by defini-
tion.

Playing the game - cannabis (cultivation) law enforcement

Both the Czech Republic and the Netherlands have rather tol-
erant approaches to cannabis-type drugs. In both countries, the
share of cannabis-related offences on all drug crimes is substan-
tially lower than the European average (59.8% in 2011). Rather
surprisingly, a lower share of cannabis-related crimes was reported
for the Czech Republic (40.7% in 2012) than for the Netherlands
(53.5%in 2011) (EMCDDA, 2014).

Neither the Dutch nor the Czech legal regulations criminalize
small-scale cannabis cultivation, but the implementation of these
laws seems to differ substantially in the two countries. In order
to analyse these differences, data on cannabis seizures and arrests
were assessed. In our analysis the law enforcement data is consi-
dered to reflect enforcement priorities and efforts to a large extent,
rather than the underlying market characteristics.

The Czech police used the recently established paragraph of the
criminal code on the cultivation of more than five psychoactive
plants 145 times in 2010, 168 times in 2011, and 193 times in 2012;
statistics on cultivation-related administrative offences concerning
less than five plants are not available (Mravcik et al., 2013).

Although one might expect a decrease in the number of charges
for “illicit drug production” (the previous qualification of all
cannabis cultivation-related offences), as a result of cultivation
crimes being moved from “production” into the new paragraph of
the criminal law (and those concerning five or less plants to admin-
istrative offences) after 2010, these actually increased from 2443
in 2009 to 2516 in 2010, and up to 3097 in 2011. The increases in
cannabis cultivation crimes in the Czech Republicin 2010 and 2011
suggest that the de jure policy liberalisation has not translated into
de facto changes in the policing of cannabis cultivation but, most
likely, more people were arrested for cannabis cultivation after the
legislative changes than before 2010. As a result of the clarification
of the specific sanctions and the threshold number of plants for
cannabis cultivation offences, not only cannabis users and cultiva-
tors but also police officials gained greater legal security in terms
of what can be prosecuted under the criminal law.

Czech court statistics, on the other hand, show a decrease in
the numbers of “illicit drug production” charges after 2010 (from
1820 court cases in 2009 to 1441 in 2010). This decrease is only
partially compensated for by the increase in the number of new
court cases involving the cultivation of more than five cannabis
plants (170 cases in 2010). While from 2011 to 2012, the num-
ber of drug production-related court decisions increased again, the
number of cannabis cultivation court cases dropped further, to 99.
During a period of legislative changes, Czech judges are obliged
to make decisions that are based on the legislation that is more
beneficial for the offender. In 2010, a number of convictions for
drug production from the previous period were probably dismissed
as administrative offences involving cannabis cultivation. To sum-
marise, although the number of arrests for cannabis cultivation
increased in 2012, the number of court decisions in these cases
dropped, suggesting that cannabis cultivation crimes are registered
more often by the police, but are less likely to end up in court.

In the Netherlands, the prosecution of professional cultiva-
tors has intensified since the turn of the century, as the options
for administrative enforcement have been extended with several
additions to the Opium Act, including the Victor Act (2002). The
latter regulates the cooperation between the police and several
other stakeholders, such as energy companies, insurance compa-
nies, housing corporations, municipal organisations, and others
(Grund & Breeksema, 2013). Further measures aimed at repress-
ing cannabis cultivation include an anonymous tip line to which
cannabis plantations can be reported and the distribution of
“cannabis scent cards” with police appeals to report neighbours
who are growing cannabis.
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Fig. 1. Registered drug crimes in the Netherlands, x1000.

Source: van Rosmalen et al. (2012).

In 2012, the Dutch police recorded nearly 38,000 “incidents”
concerning (alleged) drug offences (Kruize & Gruter, 2014). About
30% of those “incident records” were related to cannabis cul-
tivation, indicating that over 10,000 cannabis-related offences
were recorded in that year. The “incident records” can equally
refer to cannabis plantations raided or to other types of inci-
dents, such as a phone call from a local resident about a strange
(hemp) smell (Kruize & Gruter, 2014). In 2011, the police recorded
17,000 drug crimes (see Fig. 1). The number of registered drug
crimes gradually decreased after 2006, when they were 14% lower
than in 2005. Both the number of recorded Schedule II crimes
(“soft drugs” or cannabis) and Schedule I crimes (“hard drugs,”
such as heroin, cocaine, amphetamines, or other synthetic drugs)
decreased between 2005 and 2011, by 4% and 23% respectively
(van Rosmalen, Kalidien, & de Heer-de Lange, 2012). More detailed
Dutch police data concerning the number of recorded offences
associated with cannabis cultivation, to be compared with the
Czech figures, are not available. Dutch national police registrations
do not specify the types of drug offences beyond schedule I and
schedule II. Changes in registration practices and reorganisations of
police structures interfere with valid distinctions between offence
categories, such as production, trafficking, or dealing. Nor it is pos-
sible to distinguish offences related to personal consumption from
supply-related offences (van Laar, Cruts, & van Gageldonk, 2014).
Furthermore, registered offences under the Opium Act are usu-
ally the outcome of investigative police work and crime statistics
may therefore partly reflect law enforcement and political priorities
(van Rosmalen et al., 2012).

The change in the structure of the crimes investigated by the
police towards “soft drugs” (i.e., cannabis-type drugs) may explain
the decline in the number of cases brought to court which reflects
the lower level of social danger posed by cannabis drugs, an aspect
that courts are by definition more sensitive to than any other level
of criminal proceedings (Table 2).

Another indicator of policy implementation is the number of
seizures of cannabis plants.In 2011, the Netherlands had the second
highest number among European countries after the United King-
dom of cannabis plantations seized, with 5435 plantations being
seized. Yet 15 years ago, in 1996, the same indicator was 10 times
lower for the Netherlands than for the UK, with only 342 planta-
tions being seized. In the Czech Republic, 240 cannabis plantations
were seized in 2011 - a number around the EU median. Nonethe-
less, this represents a fourfold increase in cannabis seizures in the
Czech Republic since 2002 (EMCDDA, 2013d).

Across the EU, a median of 63 plants per 1000 cannabis users
in each country are confiscated by the police annually (European
Monitoring Centre for Drugs and Drug Addiction, 2013). Approxi-
mately 58 plants per 1000 cannabis users were seized in the Czech
Republic - close to the 2011 EU median - at a relatively low number
of plantation sites, witnessing the focus on large-scale sites. In the
Netherlands, more than 1500 plants were seized per 1000 cannabis
users, or 1.5 plants for each (last-12-months) Dutch cannabis user,
the highest number in the EU. Fig. 2 shows a comparison of Euro-
pean countries in terms of the number of plantations seized and
the average number of plants per 1000 users.

As depicted in Fig. 1, several countries, especially Belgium, fol-
lowed by Finland, the UK, Ireland, and Greece, have seized a rather
larger number of small-scale plantations per 1000 cannabis users.
The Netherlands are an outlier in terms of seizing both a high num-
ber of plantations and a high number of plants. While this could
suggest that large-scale plantations are being targeted, a more
detailed analysis of the variation within the Dutch seizure data sug-
gested that the median number of plants seized could be much
lower than the average. In 2004, the average number of plants
seized per Dutch plantation was 474, with a minimum of three,
maximum of 5460, and a median of 150 plants (Jacobs, 2007, p. 14).
This suggests that small-scale plantations in the Netherlands may
be detected more frequently than large ones. For further analysis,
we focus on the time trend of the number of plantations seized, and
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Table 2

Outcomes of court cases in the Netherlands involving Schedule II (“soft drugs”) crimes, 2005-2012.
No. of persons Year

2005 2006 2007 2008 2009 2010 2011 2012

(i) Declared guilty (at first verdict?®) 2987 3131 2703 2762 2842 2575 2431 2451
(ii) Punished with a fine 892 857 707 807 805 686 544 510
(iii) Punished with community service 1649 1764 1538 1504 1538 1407 1351 1353
(iv) Punished with imprisonment 330 396 313 317 315 353 367 354

Source: Kalidien and Lange (2013 - (i) Table 6.5, p. 524; (ii) Table 6.9, p. 538; (iii) Table 6.11, p. 544: Table 6.13, p. 550).

3 Some of these convictions may be overturned at appeal.

the number of plants seized per operation, calculating the average
number of plants seized per operation.

Between 1996 and 2011, the number of plantations seized in the
Netherlands increased sixteen times. During the 1990s, the average
size of the cannabis plantations dismantled by the Dutch police was
above 1800 plants, with a total of 342 sites reported (van Laar et al.,
2014). Since 2004, there has been a clear decrease in the average
number of plants per site raided, dropping from 596 in 2003 to 130
in 2006 and 325 in 2012.

In the Czech Republic, the number of plants seized per planta-
tion has been growing gradually, from an average of 56 plants in
2002 to 262 in 2011 (when a slight decrease occurred after a peak
of 548 plants in 2008). The number of plantation sites dismantled
grew steadily as well - from 58 in 2002 to 240 in 2011 and 218
in 2012. This suggests that law enforcement agencies in the Czech
Republic focus their enforcement activities on detecting large-scale
plantations. In contrast, the Dutch police seem to have increasingly
targeted smaller cannabis entrepreneurs. These trends are depicted
as relative changes compared to the baseline year in Fig. 3.

Informal institutions — cannabis cultivation culture

First, we analyse the role of cannabis cultivation in both coun-
tries and its acceptance by the public. We than discuss the specific
cannabis cultivation cultures that emerged in the history of each
country.

Both countries report rates of cannabis use above the EU aver-
age. In the Czech Republic, the lifetime prevalence of cannabis
use for 16-year-olds was 42% in 2011, compared to 27% in the
Netherlands and the European average of 20% (ESPAD, 2014). In
the adult population, the average European prevalence of cannabis
use during the last year is 5%, 7% in the Netherlands and 10% in the
Czech Republic, which has the third highest last-year prevalence
after Italy and Spain (EMCDDA, 2013b). Thus, concerning cannabis
use, the Czech Republic and the Netherlands can be characterised
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Fig. 3. Average number of cannabis plants seized per plantation and the number of
seizures (% change from the baseline year).

Source: EMCDDA (2013c, 2013d).

as high- and above-average-prevalence countries. This translates
into the societal context and public attitudes towards cannabis.

Yet in 2002 (the earliest public opinion survey on cannabis pol-
icy questions in the Czech Republic), half of the Czech citizens (50%)
agreed with the statement that “cannabis use should be prosecuted
under the criminal law” (Mravcik et al., 2003). When the same ques-
tion was asked 10 years later, the majority of the Czech citizens
surveyed (56%in 2012) opposed the idea (Mravcik etal.,2013), sug-
gesting a shift in attitudes to cannabis in the last decade. An even
larger percentage of the respondents in the same 2012 survey dis-
agreed with “criminalising cannabis cultivation for personal use”,
73%, up from 43% in 2002. This strong rejection of criminalising
small-scale growers may be associated with recent developments
in medical cannabis legislation, explaining the sharp increase from
the 43% level of support for the decriminalisation of cultivation in
2002. It seems that after the widely published beneficial effects
on certain disease syndromes, small-scale cannabis cultivation is
less stigmatised in contemporary Czech society than (recreational)
cannabis use itself.

Dutch society has also gone through a transition in its opin-
ions to cannabis. In 1975, 70% of the Dutch thought that smoking
cannabis should be punished severely. This suggests that the 1976
legislative changes were initially only supported by a minority of
the Dutch population. As Grund and Breeksema (2013) noted, the
Dutch political process has historically aimed to include and protect
minorities, even when public opinion or political majorities favour
more repressive approaches. Likewise, the opportunity principle —
a part of Dutch law since 1878 - allows a prosecutor to forego crim-
inal proceedings when these would be harmful to the public good
or lead to social unrest (Grund & Breeksema, 2013). Over the years,
the Dutch started considering cannabis to be not unlike alcohol, and
in 2009 public opinion survey they had clearly swung: about 77%
of the Dutch thought cannabis should be decriminalised, regulated,
or legalised (Sarosi, 2009).

Coffee shops per se, however, continue to carry stigma in the
Dutch population. In 1998, 47% of Dutch adults (>19 years) thought
that coffee shops should be allowed, while 43% thought they
should not be (SCP, 1998). The ‘Sociaal en Cultureel Planbureau’
researchers explained the lower level of acceptance of coffee shops
as a NIMBY? response, “Society perceives coffee shops as ‘trading
enterprises’. People rather don’t want to have them in their own neigh-
bourhood.” Dutch opinions on cultivation have not been explicitly
queried. In December 2013, two-thirds of Dutch citizens agreed to
legalisation to “conform to the example of Uruguay”, which would
transform the Dutch tolerance model towards the actual legalisa-
tion of cannabis cultivation for personal use and cultivation and
wholesale supply (to coffee shops or perhaps other licensed retail
outlets) by licensed companies (De Hond, 2013). Below we explore
how these attitudes may interact with the developments in the
cannabis cultivation culture in each country.

3 “Not In My Back Yard”.
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In the Czech Republic (former Czechoslovakia), outdoor
cannabis cultivation was already practised in the communist
period. This herbal cannabis was distributed free of charge in
the non-monetary or ‘tit-for-tat’ grey economy that represented
the only market alternative during communism, when the coun-
try’s borders were closed to international drug markets (Gabrhelik,
Kubu, Miovsky, & Zabransky, 2008; Grund et al., 2009). Self-supply
and the grey economy were in fact the primary source of many
other consumer goods that were either unavailable in the cen-
trally planned economy or supplied in low-quality versions only
(e.g., sewing the household’s own clothes, growing fruit and veg-
etables, and crafting furniture were common in many households).
Since the 1989 Velvet Revolution, the cannabis market in the Czech
Republic has evolved in two stages, the first being the development
of commercial markets in imported indoor cannabis (1995-2005)
and the second an increase in “large- and small-scale domestic
indoor cannabis cultivation within a highly competitive market
and resulting in price decreases (2005-present)” (Belackova &
Zabransky, 2014b).

A substantial segment of current Czech cannabis users refer to
their cultivation efforts as a hobby and the product is often dis-
tributed for free with pride. Another segment of Czech cannabis
users — typically, those from rural areas - continue to prefer out-
door varieties because of their “natural character,” and, in contrast
to cannabis produced indoors, outdoor varieties are commonly
smoked without tobacco (Belackova & Zabransky, 2014b).

However, outdoor cannabis cultivation entails significant risks
in terms of theft of the crop and robbery. Indoor cannabis culti-
vation, on the other hand, is considered to involve greater risks
to people living in rented housing or condominiums, since neigh-
bours might complain to the property owners or the police. In
addition to these variable costs, there are significantly higher fixed
costs associated with indoor cannabis production than with out-
door production, where, for example, lighting and nutrients are
provided by nature. To reach a cost comparable to market price,
many indoor growers therefore also tend to supply cannabis users
in their friendship networks, exposing themselves to substantial
risks of criminal investigation. In turn, these activities have con-
tributed to the cannabis market becoming increasingly competitive
more recently, with many small-scale cannabis growers selling at
low prices and at substantial discounts when selling “quantity”.
Vietnamese drug trafficking networks that produce cannabis on a
large scale in the Czech Republic have also promoted this devel-
opment since about 2005. Those networks produce primarily for
export to neighbouring - higher-income - countries but a non-
negligible part of their product is funnelled into the Czech cannabis
market (Belackova & Zabransky, 2014b).

On the Dutch market, Morocco, Pakistan, and Lebanon were the
mostimportant source countries of the cannabis until 1990 (Jansen,
2002). The imported cannabis concerned mainly hashish, as the
more bulky cannabis was harder to smuggle (Boekhoorn, 2002;
Maalsté, 1993). Around the 1970s, Dutch cannabis enthusiasts pio-
neered outdoor cannabis cultivation. Initially, the Dutch cannabis
was of low purity and few cannabis consumers were interested.
The cannabis sold at coffee shops during the 1980s was mostly
imported, e.g. from Jamaica or Thailand. In those days, indoor-
grown cannabis could already be purchased in various coffee shops,
although its quality, while increasing, was varied, with stronger
strains still only on limited offer. As the consumption and demand
for cannabis grew in the 1990s (in particular between 1997 and
2001 (Trimbos Institute, 2012)) and more coffee shops opened up,
imported cannabis could no longer meet the growing demand.
When indoor growing took off and various new cannabis strains
were introduced, hobbies turned into small businesses and many
home growers sold their product at the “back door” of the coffee
shops.

Among the respondents of the 2014 Global Drug Survey, the
most common types of cannabis used in the last 12 months
were high-potency indoor cannabis (44.2%), herbal/grass (32.8%),
hashish (21.6%), and edibles (1.3%) varieties. At 44.9%, high-potency
indoor cannabis was also the type of cannabis most preferred by the
majority of last-year users, followed by hashish (28.6%), (imported)
outdoor (20.7%), and edible (4.9%) varieties (Winstock, 2014).

Jansen (2002) attributed the success of “Nederwiet” to innova-
tions in the fields of genetics, fertilisers, lighting, air conditioning,
pest control, and the prevention of unwanted attention (e.g. smell,
noise). Agricultural production in greenhouses is core to the Dutch
export economy and several universities and research companies
are at the cutting edge of cross-breeding and biotechnology. This
rich reservoir of agricultural knowledge soon became available
to the pioneering cannabis growers (Jansen, 2002; Potter, 2008).
Furthermore, breeding new cannabis strains was not against the
Dutch Opium Act and is still legal. Within a decade, “over 80% of the
internal demand for cannabis in the Netherlands was met through
domestic production” (Jansen, 2002).

Although it did not take steps towards further regulation of the
production of cannabis or the supply to the coffee shops, during
the 1990s the Dutch government’s position on home growing was
rather sympathetic. The 1995 government policy paper, Continuity
and Change, actually suggested that home growers might theoret-
ically be able to supply all the coffee shops. As the government
sought to reduce the influence of organised crime in the supply
of the coffee shops as much as possible, it gave low enforcement
priority to small-scale, non-professional home cultivation (Dutch
Government, 1995a).

Far into the 1990s, law enforcement did not pay much attention
to cannabis cultivators. In this atmosphere, the indoor cannabis
cultivation culture developed at a rapid pace. In the late 1980s,
the first “growshops” opened their doors, prompting a profession-
alisation of indoor cannabis cultivation in the Netherlands. The
growshops opened up the cannabis market to new players without
‘green fingers’, providing them with access to advanced agricultural
equipment and knowledge.

Several studies suggested that growshops became an impor-
tant link between cultivators and coffee shops, selling seedlings
(clones) and purchasing and distributing the harvest of various
plantations. Some growshops supplied start-up cannabis farmers
with the necessary equipment free of charge in exchange for (part
of) their harvest (Boerman, Grapendaal, & Mooij, 2008; Wouters,
Korf, & Kroeske, 2007). By 1990, there was no denying that the
cannabis market had changed and had become dominated by
indoor cannabis. While in 2014, hashish is still imported from
Morocco or Afghanistan, around 90% of the cannabis sold in cof-
fee shops concerns various strains of Nederwiet (cannabis from the
Netherlands) (Maalsté, Huigen, & Lallush, 2014).

In the eighties, the emerging ‘cannabisness’ started attract-
ing the attention of commercial entrepreneurs and individuals
who were already involved in other illegal activities, and indoor
cannabis cultivation became arelatively low-risk source of revenue.
Soon, Nederwiet became an important export product and high-
potency Dutch indoor Nederwiet (or “skunk”) became increasingly
available in cannabis markets across Europe (Jansen, 2002).

In the 1990s, there seemed to be a clear distinction between cul-
tivators that were involved in so-called export weed and cultivators
that supplied Dutch coffee shops. The cultivation of export weed
was controlled by organised crime groups. The domestic produc-
tion and supply to the coffee shops was dominated by smaller-scale
individual and independent growing operations, each often pro-
ducing less than 10 kilograms per year.

In 2002, Bovenkerk and his colleague Hogewind argued on
the basis of interviews with police officers that almost all hemp
cultivation had become a matter of organised crime, rather than of
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Fig. 4. Nominal cannabis prices in the Czech Republic and in the Netherlands (coffee shop prices) in €.
Source: EMCDDA (2003e), Mravcik et al. (2003, 2004), Niesink and Rigter (2013), Zabransky et al. (2002).

innocent gardening (Bovenkerk & Hogewind, 2002). The cannabis
growers interviewed by Maalsté and Panhuysen (2007) also testi-
fied about the increasingly criminal character of the cannabis trade
(threats of violence, weapon possession, rip-offs, and snitching)
and linked these to increasingly repressive police tactics and the
increasing dominance of commercial and criminal entrepreneurs
in the cannabis sphere.

In terms of economic theory, these newcomers can be seen
as “risk takers”. In contrast, earlier generations of “idealistic”
and small-scale cultivators were less prone to taking risks when
the chances of being caught increased. Thus, cannabis cultivation
quickly lost its attraction for small-time home growers for whom
these activities were not their primary source of income and who
wished to avoid a criminal record or eviction from their home
(Grund & Breeksema, 2013).

By 2014, the distinction between cannabis intended for export
or local consumption seems to have disappeared. Because of the
intensified repressive approach, direct contact between growers
and coffee shop owners became a liability. Contacts between grow-
ers and retailers are increasingly facilitated by “brokers” that buy
and sell the products and determine which product ends up in a
coffee shop or abroad.

Over the years, cannabis culture has become ‘diluted’ in the
Netherlands. Many coffee shops have become take-out-only out-
lets, no longer serving as a social meeting space, while a “joint”
is no longer automatically shared, even when smoking with close
friends.

Many current Dutch cannabis consumers grew up with coffee
shops. For them, coffee shops and smoking cannabis are part of their
normal daily life. One has to engage in a particular scene to know
about cannabis or buy cannabis. In the larger Dutch cities, acquiring
cannabis is little different from buying a packet of cigarettes. Iden-
tification with cannabis and/or with a “cannabis lifestyle” is much
less common than in other countries. Most cannabis consumers
do not consider themselves as being different because they smoke
cannabis. It is merely one of the activities they do. Nor do they feel
that they belong to a specific (deviant) community.

Transaction costs on the cannabis market - retail prices and
availability

Cannabis prices can, to some extent, influence the decisions on
whether to purchase cannabis or to grow one’s own. At the same,
they reflect the transaction costs that are incurred at the whole-
sale and production levels. We chose to compare cannabis prices in
the Czech Republic and in the Netherlands, adjusted for purchasing

power parity. First, we adjusted the cannabis prices according to the
purchasing power parity (PPP) in relation to alcohol, tobacco, and
narcotics (further referred to as the real cannabis price). Secondly,
we assessed the influence of the relative prices of cannabis adjusted
to the prices of electricity, gas, and other fuels on the decision to
buy or grow.

The data on cannabis prices for the Czech Republic was retrieved
from the EMCDDA database and inconsistencies with national data
as of 2011 were double-checked and corrected. The Dutch data con-
cerns prices in coffee shops as reported by the Trimbos Institute
(Niesink & Rigter, 2006, 2013). Given that in the Czech Repub-
lic, most of the price data would account for herbal cannabis and
imported resin, we chose to compare it with Nederwiet and with
hashish imported into the Netherlands. The nominal prices (the
money paid for the goods at each transaction) of (mainly imported)
hashish remain comparable or even higher in the Czech Republic
(while the nominal Dutch average annual wage is more than double
the Czech one (OECD, 2014)). The nominal Czech herbal cannabis
prices remain, however, lower than those in the Netherlands (see
Fig. 4).

As shown in Fig. 4, nominal cannabis prices in the Netherlands
nearly doubled between 2001 and 2011, possibly as a result of
increased law enforcement and pressure on cultivators. The Czech
cannabis prices have been on the increase since these were first
monitored in 2002, which is probably a reflection of the gradual
increase in the quality of the cannabis and of the increasing mean
and median nominal income in the country (according to the Czech
Statistical Office, 2014, the average salary rose from 15,407 CZK in
2003 to 25,500 CZK in 2014).

However, after 2009, the Czech cannabis prices decreased when
the market became increasingly competitive because of the grow-
ing number of small-scale cultivators and the establishment of
large-scale Vietnamese growers/distributors. Qualitative research
on the Czech cannabis market (Belackova & Zabransky, 2014b) sug-
gests that the price fall was actually more profound and occurred
already before the year suggested by the time series data from the
police presented in Fig. 4, pointing at 2008 as the start point of
decreases in the (purchase) price. Given the increase in the Dutch
coffee shop prices and the recent homogenisation between the
Czech cannabis and hashish prices, the price gap between the Czech
and the Dutch prices seems to be closing.

When the prices are PPP adjusted to the prices of the closest sub-
stitutes (alcohol and energies), the picture changes slightly. After
adjustment, cannabis products were almost twice as expensive in
the Czech Republic as in the Netherlands (2003 data, see Fig. 5).
Combined with the absence of “risk-free” venues for acquisition
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(such as the officially tolerated coffee shops), this in turn pro-
vided relatively strong incentives for Czech cannabis users to avoid
the market and cultivate “free-of-charge” outdoor cannabis. Only
since 2010-2011 does this difference seem to have been disap-
pearing, which seems to be a logical stage of the development
of the market. Purchasing cannabis on the market was also rel-
atively more expensive in the Czech Republic in the early 2000s
when the costs of energy or equipment to cultivate one’s own
indoor cannabis are taken into account (see Fig. 6). In 2010,
the Czech market prices probably reached the point at which
it paid off to purchase cannabis on the market rather than to
cover the cost of energy and other necessities for cultivating one’s
own.

The transaction costs of cannabis acquisitions are also deter-
mined by its availability, in particular that of good-quality strains.
In the ESPAD 1995-2011 surveys, the proportion of EU respon-
dents that perceived cannabis as “fairly easy” or “very easy” to
obtain was between 24% and 34%. In both the Czech Republic and
the Netherlands, perceived access to cannabis for 16-year-old stu-
dents has been above average for the entire period (except for the
Netherlands in 1995). In the Czech Republic this statistic peaked
in 2007 at 66% and in the Netherlands in 2011 with 59% (ESPAD,
2013).

Likewise, between 1994 and 2000, 19% and 23% respectively of
Czech citizens aged 15-64 had been offered an illegal drug in their
lifetime (Zabransky et al., 2002). In 2001 this increased to 27% of
the respondents, almost doubled to 50% in 2004 and then stabilised
at 49% in 2008 (Belackova et al., 2012).

Whether one is offered cannabis is perhaps a less relevant indi-
cator of availability for the Netherlands, as every adult can simply
purchase the drug in coffee shops. Fig. 7 depicts the number of cof-
fee shops, the number of municipalities, and the number of munic-
ipalities with coffee shops in the Netherlands from 1999 to 2012.

According to the latest available figures, there are 608 coffee
shops in the Netherlands as of 2014, a decrease from 846 in 1999
(Maalsté et al., 2014). In 1995, the Dutch government estimated
the number of coffee shops at 1500 (Dutch Government, 1995b).
The number of municipalities where coffee shops are available has
remained rather stable - 105 in 1999 and 103 in 2014. About half
of those are in cities with over 200,000 residents. The Dutch cof-
fee shops are concentrated in the “Randstad” (the urbanised area
between Amsterdam, Rotterdam, and Utrecht) and in medium-
sized cities in the provinces. More than half (52%) of all the Dutch
coffee shops are located in the six major cities with more than
200,000 residents, with 286 coffee shops (46%) located in Amster-
dam, Rotterdam, or The Hague, which are the only municipalities
with over 20 coffee shops. 10% of the coffee shops are located
in municipalities with fewer than 50,000 inhabitants. Very few
municipalities with under 20,000 residents have coffee shops (van
Ooeyen-Houben, Bieleman, & Korf, 2014).

Discussion

Our paper contributes to the recent debate on the impact of
emerging regulated markets (Uruguay, two states of the USA, and
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Spain) by scrutinising whether cannabis cultivation for personal
use is a deliberate user’s choice and to what extent it is shaped by
policy, culture, or other market factors. To cast some light on these
important yet difficult questions, we studied two, at first glance,
very similar policy models of partial decriminalisation. However,
they show quite different emphases in terms of what is tolerated
and what is enforced.

The severity of the punishment for small-scale cannabis cul-
tivation of up to five plants is comparable for the two countries
but, when the five plants limit is exceeded, the Dutch laws appear
to have more serious consequences. The Czech regulations only
consider the scale of the cannabis plantation when deciding
whether it is exempt from criminal proceedings or not. The Dutch
prosecution guidelines have recently introduced a rather arbitrary
qualitative indicator of “professionalism” (the technology used in
cultivation) that discourages small-scale cultivation for personal
use, as many of these technologies - ventilation, heating, artificial
light, irrigation, or disease control are used by just about all indoor
cannabis growers - amateurs and professionals alike.

Clearly, playing the game - the practical implementation of poli-
cies on cannabis cultivation in both countries - differs substantially
between the two countries. Five to six thousand dismantled plan-
tations in the 16 million population-sized Netherlands contrasts
strongly with about 150 dismantled plantations in the 10 mil-
lion population-sized Czech Republic. In 2013, the Dutch police

Average THC concentrations in “Nederwiet” (most popular
variant), the strongest weed and imported weed acquired at

Dutch coffee shops.
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estimated the total number of illegal cannabis plantations at
30,000, estimating the risk of police detection to any grower at
16-20% (RIEC, 2013).

The individual cultivator can avoid the risk of low or unknown
product quality by securing his/her own. By self-supplying with
cannabis, s/he also avoids interaction with illegal market players,
which significantly reduces the risks of police intervention and the
resulting seizure of the cannabis and/or prosecution. This could be
despite the costs related to the small-scale technology of produc-
tion. It will be important for his/her decision on whether (not) to
grow whether or not s/he can produce at a price competitive with
the market price, inclusive of its transaction costs.

Our findings clearly show that the Dutch law enforcement
practice has deterred small-scale home cultivators in particular
(increased their risk/costs, while the cost of “commercial” cannabis
in coffee shops was relatively low), leaving the market to com-
petitors with less of a commitment to conventional society and
with more resources to avoid detection (Grund & Breeksema, 2013;
Solinge, 2010). Thus, while home cultivation in the Netherlands
declined, criminal organisations rapidly took over the market, and
since 2008, non-professional plantations have only seldom been
found. There is no doubt that the situation with the dominance of
organised criminal groups is less desirable for the public than the
one with small-scale growers, supplying mostly themselves and,
possibly, the coffee shops (Fig. 8).

Average THC concentrations in “Nederhasj” and imported hashish

in the different samples acquired at Dutch coffee shops.
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Fig. 8. Average concentrations of THC in cannabis and hashish in Netherlands, 2000-2013.

Source: Maalsté et al. (2014), Niesink and Rigter (2013).
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The Dutch are justifiably considered to be the most liberal nation
in Europe when it comes to commercial consumer-level transac-
tions, but they flinched from regulating cultivation and the supply
to the coffee shops (the so-called “back door problem”). Policing
cannabis cultivation and supply to the coffee shops was not a polic-
ing priority for a quarter of a century after the 1976 drug policy
reform. After 2000, the changing Dutch political landscape shifted
the attention of politics and law enforcement to cannabis. While
there was rather broad support for the coffee shops in general,
the increasing association of cannabis cultivation and wholesaling
with organised crime resulted in increasing financial investments
in policing these two essential components of any supply chain.
However, Dutch drug policy scholars contend that the govern-
ment’s stricter approach after 2000 triggered the scale-up and
criminalisation of the cannabis supply side (Solinge, 2010; Maalsté,
2008). This development represents a very impressive example of
numerous unintended consequences of restrictive drug policies in
a country where few from the outside would expect it.

Quite the reverse, the Czech police continue to dismantle grow-
ing sites run by organised crime, as well as to prosecute any known
operation of cannabis sales. Nonetheless, the implementation of
the policy on cultivation is substantially more liberal than in the
Netherlands, resulting in a vibrant self-supply cannabis cultivation
culture that extends into a “friends providing to friends” system
that is large enough to compete with (internationally operating)
criminal entrepreneurs.

The Czech cannabis cultivation culture emerged in response
to the strict prohibition under the communist regime, when drug
users started to produce their own drugs, including cannabis and
injectable drugs (Grund et al., 2009; Zabransky, 2007), to compen-
sate for the lack of imports caused by the “iron curtain”, which
minimised the movement of people and goods across borders.
These efforts were driven by scarcity, an important determinant
of drug cultures (Agar, 1977; Grund, 1993). After the Velvet Rev-
olution, the emerging liberal drug policy opened up the space for
the further development of small-scale amateur cultivation. In the
Netherlands, on the other hand, the amateur cultivators always
remained a small minority. Trautmann et al. (2013) and the Global
Drug Survey data suggest that only between 2 and 5% of cannabis
consumers grow cannabis for their own use. Although idealistic
growers and connoisseurs continue to contribute to the Dutch
cannabis market, in terms of market behaviour, the players that
currently dominate cannabis cultivation and the wholesale market
in the Netherlands can be characterised as risk-taking individu-
als that thrive in the unregulated production and wholesale parts
of the cannabis supply chain, using the latitude provided by the
overall liberal drug policy setting.

In terms of cannabis cultivation culture, a concept established
for the purpose of this paper, we understood it as an interplay
between the drug policy, its incentives and the general culture.
This is in contrast to Sandberg’s definition of cannabis culture,
who presents cultural aspects of three cannabis markets - pri-
vate, semi-private, and public markets, each of them possessing
its own specific culture. He stipulates that in the course of the
sellers’ careers, the culture preceded their market behaviour, and
from this he assumes the superiority of the culture over the mar-
ket behaviour. To us, however, the cannabis cultivation culture
has been constructed by the specific features of historical market
and policy developments. For instance, competitive market opera-
tions offer significant economies of scale. This has characterised the
Dutch cannabis prices in the recent decades. Easy access to afford-
able cannabis in a safe and regulated environment (coffee shops)
and relatively high risks when growing one or two plants above
the norm have significantly reduced the incentive to grow your
own. “Why bother?” would be the answer of most Dutch cannabis
users.

In economic terms, the coffee shop system has protected
cannabis users from the transaction costs of the illegal market.
In contrast to the Czech situation, the costs of establishing one’s
own self-supply (<5 plants) firm in the Netherlands greatly out-
weigh the costs associated with participating in the coffee shop
market.

In the Czech Republic, on the other hand, prohibition and high
prices have pushed cannabis consumers towards growing their
own. Cannabis prices have only recently decreased, when compe-
tition among market players evolved. In 2010, the Czech cannabis
market prices reached the point where it paid off to purchase
cannabis on the market rather than to cover the costs associated
with cultivating one’s own - a development that transpired rather
rapidly with the rise of the coffee shops in the Netherlands several
decades earlier. In the Czech Republic, outdoor cannabis cultiva-
tion remains a viable option. In the densely populated Netherlands,
the options for outdoor cannabis cultivation are limited, while
the new enforcement guidelines on distinguishing small-scale
self-supply from professional plantations may deter minor indoor
growing.

PPP-corrected Dutch cannabis prices have equalled those in the
Czech Republic recently. Nevertheless, within the current policy
framework Dutch cannabis consumers are exempt from the trans-
action costs of the illegal market. Prices would probably have to
rise drastically before Dutch cannabis consumers step out of the
familiar and safe coffee shop market to establish their own firms.

Although successful in many ways, over the years the Dutch
model has become more susceptible to the fallout from its “blind
spot,” the omission of regulating the “back door” of the coffee shops
- cannabis production and the supply to the shops. The Czech expe-
rience with more tolerant policies is of more recent provenance
and has spawned quite a different cannabis market and culture.
However, in essence both the Czech and Dutch legislation and poli-
cies are impartial solutions, offering ample opportunities to black
market entrepreneurs.

Self-suppliers meet an important part of the Czech demand for
cannabis; the estimate gained from metaanalysis of relevant sur-
veys is that 60% of Czech cannabis consumers either use cannabis
grown by themselves or receive it for free, eventually from the
grower (Mravcik et al., 2013), and yet, the self-supply and small-
scale growing have not completely replaced commercial cultivation
and wholesale and retail transactions. As a result, the Vietnamese
dominate the international and purely commercial cannabis busi-
ness in the Czech Republic now (Narodni protidrogova centrala
Policie CR [National Drug Squad of the Czech Police], 2014).

In theory, formal institutions grow out of informal ones - this
means that laws are generally product of the culture (Bardhan,
1989). Cannabis policies, however, are not “pragmatic” or “nat-
ural” in most countries around the world, as they are driven by
global drug prohibition. The cultures emerging around substance
use can, in fact, be a product of the rather artificially established
drug policies. The Czech “friends providing to friends” tradition
(or the Spanish and Belgian cannabis social clubs) are perhaps
not devoid of commercial interests and incentives, but in most
cases these are driven by a mixture of economic, hedonistic, policy
and security motives, centring around the reduction of transaction
costs, developing new, high-quality, and pleasant cannabis strains,
protection against outside threats (from both noxious market play-
ers and drug enforcement bodies), and building communities of
like-minded people, similar to beer-brewing or wine-tasting clubs.
As those communities have developed quite a strict moral codex
(no sharing with the under-aged, no profit above maintenance
costs, etc.), the financial stimuli that are supportive of the
higher prevalence of high-risk and high-frequency use of cannabis
(because everyday frequent drug users, albeit small in number,
representing 5-25% in the EU countries, are those responsible for



308 V. Belackova et al. / International Journal of Drug Policy 26 (2015) 296-310

around 70% of the cannabis consumption (Trimbos Institute, RAND
Europe, & ICPR, 2013) are somehow suppressed.

Although the very idea seems naively idealistic, the removal of
high profits as a commercial motor of high cannabis consump-
tion is at the heart of the current legalisation and regulation of
both medical and recreational cannabis in Uruguay (personal com-
munication of TZ with Julio Calzada Mazzei). We will have an
opportunity to observe how viable this concept is and what its
impacts will be when compared to, e.g., the one in Colorado, which
is purely commercial (personal communication of TZ with Robert
Booth).

Data limitations

Methodologically, this paper clearly demonstrates the irreplace-
ability of qualitative methods in drug policy research, both for
better interpretation of the quantitative data and avoiding the
“epidemiological fallacy” and for the very understanding of the
everyday “living drug policies” by those targeted by them. As a
synthesis of qualitative studies is by its very nature complex and
vulnerable to different sorts of bias (Barnett-Page & Thomas, 2009),
the mixed methods approach - a combination of quantitative and
qualitative metaanalysis - is probably the best way to make sense
of data from different sources.

For the Czech Republic, the EMCDDA quantitative data was used
(congruent with the data presented by the Czech Annual Report
on the national drug situation). Data on drug seizures and drug-
related offences in the Netherlands are collected by the National
Police Intelligence Service (IPOL) of the National Police Services
Agency (KLPD). The KLPD/IPOL reports are not published regularly
and therefore for some of the comparisons we used secondary
sources that refer to these reports. These data may be distorted
by several factors, including variations in registration practice and
changes in the organisation of the police. The KLPD was estab-
lished on January 1, 2013, merging 25 regional police forces. Before
2013, cannabis cultivation-related offences and seizure data were
not consistently registered by the regional police forces. For exam-
ple, in 2004, only 18 of the 25 police forces gathered data about
cannabis seizures. Whether such variations in registration practice
(e.g. between the larger cities and rural municipalities) are present
in the Czech data is not known. Additionally, the law enforcement
data, derived from seizures and arrests, are inevitably biased; not
only do they represent a rather small sample compared to the num-
ber of people involved in drug-related activities and to the amount
of drugs that is consumed (e.g., according to Mravcik et al. (2014),
the annual consumption of cannabis is estimated at 21,400kg in
the Czech Republic, and the overall seizures were 735kg, i.e. 3.3%
of what was consumed), but it is also highly probable that the
“police samples” differ from the entirety in terms of both people
and commodities, simply because the work of the police is not ran-
dom. Therefore, the comparisons that include police data should
be interpreted with extreme caution and supplemented by other
sources — both qualitative and quantitative - as much as possi-
ble.

Although both the Netherlands and the Czech Republic are rela-
tively well developed in their parts of the EU when it comes to drug
research, studies of drug markets are relatively rare and the data
on them must be supplemented by different proxy indicators and
studies where, again, the representativeness of the sample being
studied is not guaranteed (such as with the online studies used
extensively in this paper).

Nonetheless, we believe that our analysis adds to the under-
standing about the evolution of cannabis markets and the economic
factors involved therein and that it allows some useful conclusions
to be drawn.

Conclusion

Having much in common in their priorities of drug policies and
dejure policies on small-scale cannabis cultivation, the Netherlands
and the Czech Republic can learn from each other as the implemen-
tation guidelines in both countries differ, as does their enforcement.

Of course, the experiences of one country cannot always simply
be applied to another. In our opinion, key criteria in applying foreign
experiences ought to be their ‘fit’ with local practices and culture,
and their potential to contribute to ousting criminal enterprise from
the cannabis market and overall reductions in drug-related harms,
including those associated with cannabis policies (such as criminal
records and relatively severe punishments for relatively small and
non-violent infractions without victims).

On the basis of our findings above, a few major conclusions and
recommendations can be proposed for each of the countries within
the current control regime as framed by the UN Drug Conventions
(United Nations, 1961, 1971, 1988):

- the Dutch should design/implement measures that stimulate and
regulate home growing in an orderly fashion; in other words, we
believe that it is in the best interest of the Netherlands (and in
accordance with its tradition of protecting public health and pub-
lic order) to abandon the current measures that aim to suppress
such growing and - most probably unintendedly, but effectively
- “clean” the market for organised criminal groups, with all the
negative consequences such cartels bring along with them;

- the Czechs should further maintain and deepen their policy sup-
porting small-scale growing and avoid police excesses such as
increased policying despite of liberalized legislation; in the cur-
rent system, the only possible way would be better coordination
of police activity so that it would, as much as possible, be in accord
with the broader goals of Czech drug policy; in other word, the
police should reflect the national drug policy strategically in their
priorities in the drugs field, not to create their own policy based
on partial and short-term interests;

- any country that is willing to implement pragmatic cannabis
policies that minimise the harms to public health and safety
shall keep in mind the importance of policies targeting cannabis
cultivation; tolerance to small-scale cannabis cultivation has a
potential to reduce the role of organized crime in the country
and reduce the size of commercial market in its scope as well
as size; the individual decisions to self-supply with cannabis,
however, are dependent on the cultural context as well as past
policy approaches, and on the transaction costs of the commercial
market;

- in the mid-term, careful social and governmental support for
“hedonistic connoisseur” cannabis-growing communities should
be analysed legally with regard to the UN Treaties with the clear
aim being to make them another experimental approach within
the current space for manoeuvring. The authors of this paper
deem them far more desirable than those entirely aimed at profit
maximisation - whether within the law or outside it.

The ability to learn from each other’s successes and failures is
more important than ever — not only for the Netherlands and the
Czech Republic - on the eve of the 2016 United Nations General
Assembly Special Session on the drug problem (UNGASS, 2016).
Uruguay and the US states of Colorado and Washington have
recently legalised cannabis for any purpose/use, regulating the
entire supply chain. Another three US states decided to do so in
ballots held in November 2014 (Alaska, Oregon, and Washington,
DC) and at least another five US states* will hold similar ballot

4 Arizona, California, Maine, Massachusetts, and Nevada.



V. Belackova et al. / International Journal of Drug Policy 26 (2015) 296-310 309

initiatives in 2016. Political discussions at the highest level on thor-
ough regulation reforms related to cannabis — and other drugs - are
topical in many countries of Latin America and elsewhere, and are
increasingly being brought onto the UN stage (Haase & Youngers,
2013).

Importantly, these ongoing and future resolute legal reforms -
while differing in their details - should be built on the founda-
tion of the (early) experiences with (less radical) cannabis reform
in Europe. By doing so, the pioneers have taken the lead in the
debate on cannabis reform and drug policy in general. Probably
the most important lesson they have to take to heart is that legal
reform of the cannabis situation should be comprehensive, reg-
ulating sales to consumers, wholesale supply, and cultivation so
that the results of novel cannabis policies are accountable against
clearly stated aims and goals - a desirable state of the art which
the cannabis policies analysed in this paper still largely fail to
achieve.
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