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BY MARTIN BOUCHARD

Amaong the many difficrlties with estimaring the size of the cannabis
industry is that suitable methodologies for estimating large-scale
ourdoor illegal drug production in developing countries cannot be
used to estimate indoor production in industrialized countries, This
article propeses o new gpprogeh thar overcomes some of these
difficuliies. The case smdv is @ mature cannabis caltivation indusiry,
located in the prvineg Quebec, Cargda, Starting from capture-
recapture estimates of the prevalence of growers, the approach
combines potice and fisldwork data sources on the dynamics of the
caltivation industry to correct for ivpical errors in the assumed
prodrctivity rates of different kinds of cultivation sites. Using three
different approdches ko productivity {ounces-per-plant, yield-per-
lenp, vield-per-walt} it was estimated that Quebec connabis
production was gpproximately 300 rons in 2002; 1% was seized by
the police, 33% was consumed within the province, and 56% was
petentiaily exported 1o the US. and fo other Conadian provinces.

Key worDs: Cannabis, cannabis cultivarion. illegal drag
production. capinre-recapire, gstimation method.
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ESTIMATE CANNABIS PRODUCTION

Cannabis cultivation is widely dispersed throughout the
world—10 a point that any distinction between consuming and
producing countries is now meaningless. The 2006 World
Drug Report identified 179 countries where cannabis 18 pro-
duced. In stark contrast, coca leaf production was reported in
only six couhtries {United Nations Office for Drugs and Crime
[UNODC], 2006). The ubiquity of cannabis cultivation con-
trasis with the elusiveness of production estimates. The aca-
demic community either prudently refrains from producing
any numbers for cannabis production {e.g. Rhodes, Laynes,
Johnston, & Huzik, 2001), or legitimately questions the feasi-
bility of such estimation endeavors, especially in the case of
cannabis (Reuter, 1994; Reuter & Greenfield, 2001). When
estimates are provided, they are labeled as either highly tenta-
tive or imformed guesses on the size of the industry (U.S.
Bureau of International Narcotics and Law Enforcement
[BINLE], 2006; UNODC, 2006: Drug Availability Steering
Committee [DASC], 2002).

Methodologies that are suitable for estimating large-scale out-
door iHlegal drug production in developing countries—such as
aerial surveys of drug plantations,' cannot be used 1o estimate
“production which is carried out in secrecy, in small and dis-
persed piots, and frequently indoors” (Reuter & Greenfield,
2001, p. 165). The alternative of extrapolating total production
from seizure data is also wnsatisfactory. First, there is no data
for the seizure rafe of domestic marijuana production, how it
varies from couptry to couniry or from one year to ihe ncxt.
One recent example is sufficient to make this point clear
Currently, the best estimate of U.8. domestic marijuana pro-
duction is 10,000 meiric lons, assuming 2 seizure rate of
17.5% (DASC, 2002). To illustrate the problems with the
10,000 ton esthinate, consider that the best estimates of United
States consumption are between 1,000 and 2,500 metiic tons
{Childress, 1994; Rhodes et al., 2001}, and that authorities
report seizing a similar amount of domestic cannabis each
year {UNODC, 2006). The 10,000 tor estimate implies that
the United States produces four to fen times more cannabis
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than it aceds to cover domestic consumption—suoggesting the
U.5. is a very active exporter of canpabis., This is highly
implausible given the important quaniities of Mexican and
Canadian cannabis seized within the U.S. and at its borders
(Mational Drug Intelligence Center [NDIC], 2005; DASC,
2002} and the lack of any reports of seizures of U.5. product
in those countries.

Az it shall be demonstrated in this article, the problem is not
just that we do not know what the seizore rates are, but that
there are many reasons to believe that the reported amouat of
marijuana seized is inflated o begin with. This is not due to
any intentional false reporting by the different law enforce-
ment agencies, but rather because of an accumulation of incor-
rect assumptions in calculating the proportion of marketable
product from one cannabis plant. For example, the 2002
DASC report discusses different options to establish a yield
per cannabis plant, ranging from a low of 12.5 ounces to a
high of 35.7 ounces (oz) or 1 kilogram (DASC, 2002). Growers
interviewed for the purpose of the current study would be very
happy if these numbers were in the range of possibilities. In
reality, even the most experienced growers rarely obtain more
than fwo ounces of marketable cannabis per plant.

A handful of recent studies provides d better knowledge of
productivity raies that can be achieved by cannabis growers in
industrialized countries (Hough, Worburton, Few et al,, 2003,
Toonen, Ribot, & Thissen, 2006). The most systematic study
in regards to vield per plant has been published in 2006 by
plant researcher Marcei Toonen and colleagnes, The team ana-
lyzed 12 plant samples from each of 77 indoor cultivation sites
in different parts of the Netherlands, and whick had been
seized by the police in the 24 hours preceding the analysis.
They found that the median grow room consisied of 259 plants,
with a median plant density of 15 plants/m?, and 510 waiis of
growth lamps per m?. In practice, it means that growers put an
average of 15 plaats under lamps of either 400 or 600 waits.
The average yield per plant was 33,7 grams, or 1.2 ounces of
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ESTIMATE CANNABIS PRODUCTION

flower buds, or 0.99 grams per watt. The study was limited 1o
indoor cultivation sites. Thus, it remains unclear whether out-
door plants generate more or less marketable cannabis.

The current study

Data

Taking advantage of a diverse array of data sources on tht:I cul-
tivation industry in a Canadian province (Quebec), the current
article addresses these shoricomings and proposes a new
method to estimate the size of cannabis production in Quebec.
In many ways, the method is inspired by the approach used to
produce the much less controversial drug consumption esti-
mates. First, it starts by estimating the size of the populations
involved—here, the prevalence of cannabis growers active in a
given year, Even the specific estimation method used in this
article (a capture-recapture model) has been widely used to esti-
mate the prevalence of hard drug users (Bohning, Suppawat-
tanabodee, Kusolvisitkul, & Viwaywongkasem, 2004, Calkins
& Atkan, 2000; Hser, 1993; Choi & Comiskey, 2003; Hickman,
Cox. Havey, Howes, Farrell, Frischer et al., 1998; Smit, Toet. &
Van der Heijden, 1997; Brecht & Wickens, 1993). Second,
information on culiivation patterns is used to break down the
population into categories, depending on growers’ productivity
rates and the cultivation technique that they use.

For many reasons, the ambitions of the stuady are modest. |
cannot avoid the use of a series of uncertain assumptions and
face similar difficuliies as previous studies in establishing
realistic parameters for aggregated populations of cannahis
growers, Nonetheless, each assumption used in this article is
backed and validaied by empirical research, each is conserva-
tive, and the final estimates appear (o have face validity.

The combination of numerous data sources is necessary io
estimate cannabis production, Police data on canpabis cultiva-
tion arrests are neecled for the capture-recapture analysis, and
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data on seizures are used o approximate 3 distributon of cul-
tivation sites of different sizes and techmigues (outdoor,
indoor-in soil, and hydroponics) for the industry as a whole.
Finaily, fieldwork data on the dynamics of individual produc-
tion sites are required to establish key parameters relative to
the productivity and division of labor involved in sites of dif-
ferent sizes, and using different cultivation techniques.

All cannabis cultivation arrests between 2001 and 2003 were
refrieved from the MIP (Module d'Informations Policiéres) data set,
which inctudes all crime-related incidents in Quebec, A single
arrest may contaln many different criminal charges. All arrests
for which the first or second charge (or most serious charges)
was for cannabis cultivaiion were considered cannabis cultiva-
tion arrests. The 5,607 cannabis cultivation offenders arresied
between 2001 and 2003 had a mean of 1.03 cultivation-relat-
ed arrests (for a total of 5,757 arrests), Arrest data distinguish
between two cultivation technigues: soil-based growing
{79.4%) and soil-lese or hydroponics growing (21.8%). The
total does mot round to 100% because 67 offenders (1.2%)
were arresied on both cultivation charges. Those offenders
were randomly distributed into the two arrest distributions,
respecting the relative weight of ¢ach cultivation techaigue in
the data. Unless indicated otherwise, indoor will refer 1o the
soil-based techaique, and hydroponic o scil-less cultivation.?
The mean of arresied growers (34 years old) and the propor-
tion of females (15%) is similar to arrest data reported else-
where {Plecas, Malm, & Kinney, 2005).

A second data set comprising all the seizures made by the
Quebec Provincial Police (QFP) for the years 2000 and 2001
(N = 3212) was used to obfain aggregate information on the
size of culiivation sites. Seizures were classified in three cate-
gories: outdoor (65%), indoor (30%), and hydropoanics (5%).
Soil-based techniques are over-represented compared to arrest

data for two reasons. First, only 14% of cutdoor and 76% of

indoor seizures lead to an arrest, compared to 95% of hydro-
ponic cases. Second, although the QPP covers 70% of the
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ESTIMATE CANNABIS PRODUCTION

province, data from Quebec’s largest city center (Montrgal)
arg missing from this database but are inclizded in the MIP
There arg 1o reasons (o believe that this should have ap impact
on the variables for which this data set will be used (average
size of cultivation sites, and distribution of sizes per tech-
nique, see table 1).
|

Information on the co-offending patterns and on the produc-
tivity rates of culfivation sites were obtained from a conven-
ience sample of 20 interviewed growers who were active in
the Quebec industry between 1993 and 2005. 1 personally
interviewed nine growers between 2004 and 2006. Growers
were recruited in a variety of informal ways,® and interviews
were conducted in cafés and pubs in Montreal and Quebec
City. Information was gathered on many topics, including
details on the dynamics of their career in cannabis cultivation,
and a variety of issues touching the social and economic world
of cannabis cultivation. Only information on key variables
regarding the co-offending patterns and productivity rates of
their sites were analyzed for the purpose of this siudy.

1 also obtained access to the written accounts of 17 interviews
conducted by undergraduate students in a criminology class at
Université de Montréal between 1998 and 2003, Eleven iater-
views were added to the sample because they contained precise
information on at least two of the key parameters used in this
study: the number of plants grown for a specific crop, the num-
ber of co-offenders invoived from start to finish, and one or var-
icus productivity measures described in fuil later in the article.
Nineteen of the 20 growers in the sample were male, on average
they were 27 years old, were involved on cultivation sites of 111
plants. The sample described the cultivation patterns of 36
crops {10 outdoor, 15 indoor, and 11 hydroponics). Only crops
for which growers reported different parameters (¢.g. change in
the mumber of plants, co-offenders involved. productivity rates)
were added to the database. Compared 1o arrest data, the inter-
viewed sample comprised more males and younger growers
who were involved, on average, on smaller cultivation sites.
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RMethods

The prevalence of growers is estimated using Zelterman's
{1988) muncated Poisson estimator, If data on known arrests
and re-arrests follow the Poisson distribution specified by
Zelterman's wodel (mixed), the missing cell in the distribution
should be estimated correctly, that is, the number of cannabis
growers with zero arrests. For data 0 follow a general Poisson
dismibation, a number of assumptions must de respected: 1)
the population under study must be closed; 2) the population
has o be homogenous; 3) the probability for an individual o
be observed and re-observed must be held constant during the
observation period. Such assumptions when using data on
criminal popuiations may be violated. However, Zelterman’s
estimatot has been shown to be robust with regard to devia-
tions from assumptions, and successful in estimating hidden
populations of drgs users (Chol & Comiskey, 2003; Smit et
al., 1997; Bohning et al., 2004), drug dealers (Bouchard &
Trembiay, 2005}, and cannabis growers (Bouchard, 2007). It is
given by:

(0 Z =N/ (I- 2™y

Where Z is the total population, N is the total number of indi-
viduals arrested with a cannabis cultivaiion charge, nl is the
nnmber of individuals arrested once, and n2 is the pumber of
individuals arrested twice in a given time period.

Zelterman's model provided an excellent it 10 the data (see
Bouchard, 2007 for details), mainly because very few growers
were arrested more than twice. Bouchard (2007) provides the
arrest gdistribution and more specific procedure used to esti-
mate the prevalence of outdoor, indoor, and hydroponic growers
for 2002 presented in table 1. Bouchard noted that hydropon-
i¢ growers represented 22% of growers arrested but 27% of
the total population of growers, indicating a lower risk of
being amrested compared to soil-based growers.
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The estimaies are based on arvest data. Thus, the correct dei-
inition is that the capture-recapture model estimates the pop-
ulation of growers “at risk of being arrested.” Not all growers
are af risk of being arrested. For exampie, seizure data indi-
cate that only [4% of police interventions on outdoor sites
lead to an arrest, in which case a capture-recapture analysis
might underestimate the population of growers. The popula-
tion estimates presented in table 1 were adjusted to reflect
this possibility, but the fairly high seizure risks (19-37%) cal-
culated for outdoor sites (table 1, last column) indicate that
the prevalence estimates remain conservative. Monetheless,
the estimates appear reasonable enough to derive lower risks
of seizure for the less vulnerable indoor (5-9%) and hydro-
ponic sites (2-3%). The overall validity of the estimates has
been established in a previous paper. using the same data (see
Bouchard, 2007).

Not all growers work on sites of similar size, or share the
same commercial motivations (Weisheit, 1992; Hough et al,,
2003). It was necessary for the current analyses to distinguish

between three categories: personal use (1 to 20 planis), small

commercial sites (21 to 100 plants). and large commercial
sites (101 + plants). Reasons for this include the relatively
important proportion of marijuana cultivation sites with more
than 100 plants, and also because the division of labor
involved in smail scale and large scale operations differs
according io the iype of technique used as well as the size of
operations, Table 1. column 3 shows that hydroponics sites
are systematically larger than sites using other techniques and
that very few seizures of such sites involve less than 100
plants (19%), compared 1o indoor (46%) and outdoor (73%)
techniques.

If police seizures overestimate the proportion of larger cultiva-
ton sites, the effect on the estimates are not obvious: increasing
the median size of operations will underestimate the prevaleance
of active cultivation sites. However, when the ime comes 1o
estimate cannabis production, inflated average size Ngures will
overestimate the total quantities involved per siwe.
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Mumber of
co-offenders
for an
average site

TABLE 2

Deriving an
estimator for
the prevalence
of grow sites

ESTIMATE CANNABIS PRODUCTHON

Interviewed growers were asked to repornt the total namber of
persons involved in the cultivation process: installing the
equipment, daily maintenance, harvesting, and manicuring. Ag
expected, the collected data indicates that the sumber of co-
offenders is a funciion of the number of plants grown: the more
plants, the more co-offenders {r = .88, p< .001). However, the
function is not similar for all techniques. Regressing the num-
ber of co-offenders involved per site on the number of plants
grown, | found the parameters presented in table 2.7 Although
caution is advised in giving too much weight 10 parameters
derived from soch small samples, the results warrant iwo
observations. First, even for smaller sites, cannabis cultivation
fequires a minimum of three co-offenders from start t¢ finish.
Second. hydroponic sites benefit from greater economies of
scale at farger sizes, compared to other techniques (indicated
by the smaller b value). Such a resuit is consistent with inter-
view data. Growers report that an important difference between
hydroponic and indoor seil-based growing is that, once installed,
the former functions almost entirely on an automated system that
requires little assistance.” In contrast, soil-based growing
reguaires considerable daily labor to irrigate the plants, buf per-
haps more importantly, to change soils afier each harvest—a
particularly cumbersome activity at larger sizes,

Regressing the number of co-offenders invoived per
cultivation site on the number of plants grown

Culrivation technigue  a {constant) b R P
Outdoor (N = 10) 2.805 (0.0116 51 02
Indoor (N=15) 2.962 0.0082 28 04
Hydroponics (IN= 11} 2,981 (0.0057 86 20

The prevalence of grow sites can be derived from these param-
eters. From Eq 1. 1 derived an estimator of the number of cul-
fivation sites:

(2) S= 3 (Zifcohiy

S is the annual number of cultivaiion sites at risk of detection,
Z. is the prevalence of growers of type i, ¢ is the number of ¢o-
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offenders working on a median size plot of type i, and I repre-
seats the propertion of scizures for type i and of sizes n.

For example, to estimate the number of indoor sites of more
than 100 plants, I divide 25,089 by 5.9 co-offenders for a
median size of 360.5 plants, and then muliiply by 0.54, the
seizure rate for outdoor sites of more than 100 plants. I obtain
a prevalence of 2,301 of such cultivaton sies for the year
2002, subjected to an estimated risk of seizure of 9%. For the
industry as 2 whole, Eq. 2 estimates that 13,008 cultivation

. sites were active in 2002, and that 11% of them were detected
by the police.

Resulis

Productivity Table 3 summarizes the findings from the fieldwork data with
measures . regards o different productivity measures of cultivation sites.
and key  All calculations presented in table 3 were copsiructed from
assumptions  asking growers more straightforward questions, such as: “How
many plants did you harvest for that particular crop? How
many (otal lamps were running at the same time? What type of

lamps were they, in number of watts?

Flant yield has been the most widely used parameter in the lit-
erature, either to derive a guantity of marketabie cannabis from
a number of plants seized by the police, or from an aerial sur-
vey of cannabis cultivation sites. Table 3 suggests that outdoor
cannabis plants vield more ounces per plant (1.9 ounces) than
cultivation sites located in indoor settings (mean = 1.2 oz).
indoor and hydroponic growers have 4 tendency (o grow
smaller plants and buds, mainly because the vegetative and
flowering pericds are shorter, and plant density is higher com-
pared to outdoor sites. In addition, most of these commercial
growers are content with only harvesting the flower bud grow-
ing at the top of the plant. In contrast, cutdoor plants some-
rimes have eaough light, and for 4 long enough period of time,
to develop buds at the bottom. The plant yields presented in
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TABLE 3

ESTIMATE CANNABIS PRODUCTION

table 3 are much lower than those used by the police angd gov-
ernment agencies {12.5 to 37.5 oz in DASC, 20062}, which
explains why production figures extrapelated from seizure
data appear to be so high.® However, the plant yields reporied
by growers are directly in line with those reporied in other
empirical research {Houglh et al., 2003; Toosnen et al., 20063,

Different productivity measures of cannabis cuttivation
sites according to the technique used by growers

Type of Median
cultivation oplary olomp  Plows/ Grams  watts/ Crops/
site tamp  fwart plant  year
CUTDOOR

(N=10) 1.9 - - -~ - 1O
INDOOR

N=15) 1.3 10.6 1.3 04 62.5 26
HYDROPONICS

{N=1I) 1.1 19.7% 230 g7*  38% 36

Total indoor!
hydro 1.2 138 153 0.5 496 30

TOTAL ALL 14 13.8 15.3 0.5 496 23

* pe.05

Most indoor growers prefer o discuss yield per lamp, rather
than yield per plant, perhaps because it is easier. A rule of
thumb used by growers is that one 600 or 1000 watt metal
halide/HPS tamp will produce one pound of cannabis, regard-
less of the number of plants placed under the lamp. The
choice, then, is to play the volume or the growth strategy:
growing numerous but smaller plants {ihe volume strategy); or
growing less numerous but bigger plants (the growth sirategy).
One hydroponic grower who supervised the largest production
site in the sampie noted that he preferred more plants (e.g. 40)
over fewer plants (e.g. 15) under each lamp, because this
meant that 3 bad crop (losing 20-30% of the plants) would not
place undue pressure on the productivity of the remaining
plants. Column 4 {plants/lamp) and column 3 (oz/lamp) illus.
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trate the soundness of this rationale. Indoor growers obiained
lower productivity rates (10 oz/lamp) than hydroponic grow-
ers (19.7 oz/lamp) in part by putiing fewer plants, on average,
under each lamp (10 vs, 23 plaats). On the flip side, indoor
growers had a betier yield per plant (1.3 oz) than hydroponic
growers (1.1 oz), although the difference was not statistically
significant. Furthermore, because the number of plants grown
per site is a central criterion used by criminal courts o assess
the seriousness of cannabis cultivation offences (Plecas ef al.,
2005). the volume strategy will turn against those growers in
the event of a police raid.*

Some growers prefer to assess productivity in specific
wafttage, rather than mere number of lights. In fact, the grams-
per-wail ratio (0.5 gr./watt, column 5) is perhaps the best
parameter to assess the productivity for indoor growing tech-
niques. It takes both the lamps and their intensity into account.

The final important productivity parameter presented in iable
3 is more straightforward: how many crops can be harvested
each year? As expected, the answer was only one for outdoor
growers in Quebec. Indoor and hydroponic growers reported
producing a mean of three crops per year for one cultivation
site. This crop frequency is the modal answer for most small-
time commercial growers, such as the ongs interviewed for
this stndy.* Crop frequency, however, increases with size: the
mean number of crops per year was significantly higher for
sites of more than 100 plants compared to others (4.4 vs, 2.5
crops per year, p < .05). Large commercial growers sometimes
install two, or cven three grow rooms al one site, giving them
enough flexibility to harvest up 1o eight crops per year
However, most do not harvest this many crops, simply because
they stop during the summer, when the wmperature and
humidity reach such high levels that the cannabis plants can
easily be damaged.'” This is supported by seizure data; indoor
and hydroponic sefzures reach annual lows between in July
and August {ess than 5% of seizures each month),
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ESTIMATE CANNARBIS PRODUCTION

A final parameter, plant aiwition, is important in estimating
cannabis production; not all seeds or cuttings placed in the
ground will reach maturity. One reason is that cannabis plants can
be either male or female; only female plants produce the buds
that cannabis users will smoke. Male plants, therefore, need 1o be
removed as soon as sex can be identified, which happens between
four o eight wdeks after the ptants are placed in soil, depending
on the specific genetics used, Approximately 50% of males and
females will be grown from any bag of seeds.’’ This led Wilkins
and colleagues, (2002), for example, to double his estimates of
the number of plants potentiatly grown in New Zealand.

COur fieldwork data indicates that fewer than 50% of all plants
grown {or of all plants seized by the police) are males—at
least for the Quebec industry. First, most growers use cloning
techniques, or buy clones from a producer. Cloning consists in
taking cuttings from a female mother plant in order 1o make an
exact reproduction. Close to 70% of all crops described by
interviewed growers were started from female clones.” Even
when growers start from female plants, not afl of them reach
maturity. Some plants do not receive enough fight (or sunj or
water for efficient growth. some are eaten by small animals,
and others are infested by bugs or fungus. Even the most expe-
rienced growers acknowledged losing plants in almost each
crop. When growers estimnated plant attrition, they reported
that between 60% and 95% of female plants would reach
maturity. Weisheit {(1992) used a 65% figuore in his important
study on outdoor growers in the U.S. Lacking precise data on
this issue, I use conservative figures: a 35% loss for ourdoor
growers. and 2 23% loss for indoor and hydroponic growers,
A 15% fhgure will be used for the Mght/watt approaches
because losses are already partly taken into account in the pro-
ductivity measures. In other words, every plant counts in the
yield per plant approach, but this is not the case with the other
approaches, Sensitivity analyses show that the effect of modi-
fying this particular assumption on the production gstimates is
smali: reducing the atirition rate by 5% also reduces produc-
tion estimates by approximately 5%.
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Tables 1 to 3 permit three different cannabis production esti-
mates. All estimates use the same four baseline parameters: a)
e prevalence of production sites of given size and cultiva-
tion technlgue; b) the mean number of plants (from seizares
data}; ¢) an atirition factor; and d) the mean number of crops
per year. Then, each of the three estimates uses a different
yigld parameter to transform plants into quantities: 1) the
mean yield per plant (in ounces), 2) the mean guantity pro-
duced per lamp (in ounces); and 3) the mean guantity of
cannabis produced per watt {in grams).”

Resulis of the yield-per-plant estimate are presented in table
4. The vield per plant for a type of cultivaiion site has been
calculated by regressing plant vield (in ounces) on the num-
ber of plants grown in fieldwork data, and applying the for-
mula to the adjusted mean size for the industry as a2 whole.14
The reason is that fieldwork data showed that plant yield
decreases as a fonciion of size, For example, the yield-per-
plant estimate for large hydroponic sites is 0.9 ounces,
whereas for smaller sites the vield-per-plant estimate is 1.3
ounces {table 4}. In line with the productivity rates derived
from the interviews with growers, large indoor and hydro-
ponic commercial sites were attributed a four crop-per-year
ratio. The adjusted mean size simply reflects the mean num-
ber of plants seized by the police minus plant attrition. The
final calculation is simple:

{3) Total cannabis production (in oz) =
Prevalence*(Adj. mean size*oz/plant*crops/year)

The total yield-per-plant estimate of cannabis production in
Quebec in 2002 is 302 meiric tons, The last columa of table 4
shows that the minonity of very large indoor and hydroponic
cultivation sites account for the bulk of cannabis production
in the province. According to these estimates. 34% of all
active sites account for 93% of cannabis produced in Quebec
is carried out by in the province. In contrast, outdoor produc-
don accounts for 32% of all sites only for a little more than
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24% of total production. These resuits mirror well-known
findings on drug use: a small minority of heavy users accounts
for the majority of illepal drug coasumption (e.2. Rydell &
Everingham, 1994).

How does this 302-ton estimate compare t0 quantities derived
from other productivity measures? All yield extremely similar
gstimates, The yield-per-lamp approach estimates cannabis
production at 301 metric ton (tTable 5), while the vield-per-
waft approach produces a 307 metric ton estimate (table ).
The details of the calculations are not presented due to space
limitations (those interested should contact the author), While
not a major surprise given the fact that all methods share four
assumiptions, the similarity is interesting, because each
approach rely on two independent assumptions.

Taken together, the three approaches give a range of cannabis
production in Quebec of 301 to 307 metric tons annually. If
one approach is preferable 1o the other, the yield-per-watt
approach would have my vote, because it takes into account
not just the number of lamps but also their intensity. However,
sensitivity analyses (not shown) conducted on all three
approaches showed that the yield-per-watt approach was
slightly more sensitive to changes in the various assumptions,
The skewed distributions for wattage parameters found in the
sample of interviewed growers and the increased importance
ithat this approach places on large cultivation sites explain the
volatility of the wattage estimates. But given the smalil differ-
ence between all three estimates, no single approach has to be
¢hosen over the others for now. For simplicity, and because of
the uncertainty regarding the estimates, 2 300 metric ton fig-
ure will be used for the remainder of the article.

The 300 metric ton estimate can be used o assess the plauosi-
bility of current estimates provided by the UNODC. According
to the 2006 World Drug Reporr, Canada’s annual cannabis
production is estimated at between 960 and 2400 metric tons,
These numbers suggest that Quebec produces between 31%
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and 12.5% of Canadian production. The 960 ton estimate is
more plausible {319%), but seizure data indicate that if may be
too high, Between 2001 and 2003, 42% of all cannabis seized
in Canada was grown in Quebec. Extrapolating from the 42%
and 300 ton figures would yield an estimate of 714 metric tons
of cannabis produced in Canada in 2002.

If the 300 ton figure is accepted, then the actual seizure rate
would be 10.3% in Quebec for 2002, Iaterestingly. the seizure
rate for planis compares to the risks of seizure calculated for
cultivation sites in Quebec found in table 1 {11.0%). The seizure
rate is slightly lower due to the fact that the larger hydroponic
cultivation sites carry the majority of production, but have very
low risks of seizure compared 1© other parallel enterprises
{table 1). Note that the risk of arrest for growers was about
four times lower (2-3%) than the figures estimated for cultiva-
tion sites {Bouchard, 2007).

It is useful to compare these resul(s o consumption figures.
Estimating capnabis consamption in Quebec or Canada is not
straightforward. First, the general household sarveys do not
ask precise questions on quantities. The prevalence of differ-
ent types of users can be identified, but the quantity of cannabis
used per joint, the number of consumption episodes, or the
quantity of joints per episode are mostly absent from the main
surveys (the drug use survey among Ontaric students is the
exception; Adlaf & Pagalia-Boak. 2005). Second, Canada does
not collect systematic data on drug use by arrested offenders.

Fortunately, data and analyses from other comparable coun-
tries are available and can be used to compensate for the miss-
ing Canadian data. Pudney and colleagues {2006} estimate of
illegal drug consumption in the Urited Kingdom (U.K.) was
particplarly well-done, and it inmspired the less detailed
approach taken here (note that T only had access to the resulis
of the consumption surveys, as opposed 1o the raw data in
Pudney et al.’s study). The approach is as follows. First, the
total aumber of pasi year users was estimated by age group
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fromn two surveys: a) Canada’s 2004 general household survey
on drug use for 13+ years old respondents (Adlaf, Begin, et
al., 2005), and b} Quebec’s 2004 peneral drug us¢ survey
among high school students for the 12-14 age group {grade 7
and grade & students in Dubé and colleagoes, Z006). A past
year prevalence of 946,140 124 caonabis users was derived
from these sources (table 7, column 2). Second, the Canadian
survey was used to divide this figure into categories of users:
experimental users {one or two consumption episodes per
year), occasional {once or twice every three months), month-
ty, weekly, and daily users. Each has been attributed a number
of days of cannabis use per year according to the definition
(table 7, coluran 4). Intervals could also be used to produce a
low and a high estimate, but for simplicity, I used the figures
suggesied in the servey. Each type of users does not use simi-
lar quantities per day of use. Following Pudney et al.'s (2006)
strategy, {wo quantities per day of use were attributed (table
5): 0.5 grams (a litile more than one joint) per day of use for
oon intensive users (experimemtal, occasional, and monthly
users), and 1.2 grams per day for more intensive users (weekly
and daily users). Table 7 presents estimates for the year 2003,
the year preceding the 2004 survey.

According to the figures presented in table 7, 88,7 metric
tons of cannahis was consumed in Quebec in 2003, Such an
estimate means that each past year user would have used 94
grams of cannabis in 2003 similar to many other estimates
for other developed countries showing analogous prevalenge
levels. For example, Childress (1994) pointed ont that
attributing a proportion of 100 grams per pasi year user
accounted for the differences between light and heavy users.
and approximates quite well total cannabis conrsumption in
the U.S. The 100 grams-per-user benchmark was also found
in Pudney et al.’s (2006) thorough study. They estimated
cannabis consumption at 416 metric tons for 2003-2004 in
the U.K. a guantity spread over about four million past year
cannabis users,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards

19g



ESTIMATE CANNABIS PRODUCTION

312

OBE L88
|5 6'FL
g'el 0Tl
o1 - 6'0)
20 L0
0 1’0
{suo1
01 M)
o uempodd
1BI0L

o8ty
$'i9
a8
0t
g0
dFSH

PIEEN
JSHIDITY

vl

Tl

0

0

0
(31048 ) asn

Jo sinp
snung;

¢r

APPSR
Jo sivp
So axquny

0001
gl
£07
9l
6%
80T
S435H
£

arLiers
(RO7ILL
£LR'16]
£ 161
yeEeeT
109°961

iasn

Jo aaqumpt

Apeq|
A9
Anpuoiy
JBUCISEIN))
Kmeag

s1250
fo adg

E00Z “Dagenn u vopdunsuos sigeuues jo Auend sy Bunewnssy

£ 378wl

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

1g7

A Report on the Hazards

ial Dwellings:

Resident

il

Growing Marijuana i

«
.

APPENDICES



313

The estimates presented in table 7 do not take into accouni-

cannabis use by atrestees, or by populations that are not reach-
able through general household phone surveys. If Quebec
arrestees’ market share is gssumed to be similar 1o the one cal-
culated by Pudney ef al. (2006) for the UK., about 18 metric
tons should be added to Juebec's 89 tor estimate (ora 17%
market share for arresiees), for a total of 107 metric tons.
Thus, lacking more precise data, it is estimated that between
8% and 107 metric tons of cannabis was consumed in 2003 in
Quebec. For simplicity, a 100-ton figure will be used for the
remainder of the article,

If one accepts the consumption (100 metric tons) and produc-
tion estimates (300 metric fons) for 2002/2003, only 33% of
the cannabis produced in Quebec is comsumed within the
province, OF the remaining 200 metric tons, 31 have been
seized by the police. This means that up to 56% of total pro-
duction, or 169 metric tons of cannabis was available for
expotts to the U.S., or to other Canadian provinces. The fact
Quebec exporis cannabis to the U.S. is known. U.S. authori-
ties reported seizing 30 metric tons of cannabis from Quebec
and British Columbia in 2005 (NDIC, 2006). Second, ail the
growers I personally interviewed for the purpose of this study
knew cannabis exportation stories in Quebec—three reporied
that some of the cannabis they grew was exported to the U.S.,
and on¢ respondeni reporied having smuggled cannabis him-
self to the U.S. on a few occasions.

Is the 169 metric tor export figure plausible? A first approach
is to look at seizure figures for Canadian cannabis in the U.S.
The Royal Canadian Mounted Police (RCMP) (2003) recently
reporied that 15.7 metric tons of cannabis originating from
- Canada has been seized in the U.S. in 2003. Applying the
domestic seizure rate to that figure implies 6.6 metric tons of
cannabis (or 42%) seized in the U.S, in 2003 was smuggied
from Quebec. It can also be assumed that much larger quanti-
ties are smuggled but are not seized by U.S, authorities. If all
169 metric tons are exported {0 the U.S., then it would mean
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that exported cannabis from Quebec is subject io a 4 % selzure
rate, This calculation is offered as a quick way o illustrate the
meaning of these numbers, but if relies on many uncertain and
uaverified assumptions, including the possibility that a sizable
quantity of cannabis is exported 1o other Canadian provinces.

A second approach is to examine if the organization of the
Quebec cannabis cultivation indusiry is suitable to export such
large guaptities to the (1.8, One can assume that mosi-to-atl
exported cannabis comes from large commergial sites.
Moreover, smugglers are pnlikely to export quantities under
50 to 100 pounds af one time, and groups who specialize in
exporting are likely 1o gather such guantities from the smail-
est number of culiivation sites possible. One 850 hydroponic
plant cuitivation site can produce about 50 pounds per crop.
Such sites are the most suitable to subsequent distribution 1o
the 1).3. Tables 4 w 6 showed that Iarge hydropoaic cultivation
sites produced 152 to 166 metric tons of cannabis annually. A
reasonable assumption is that such quantities are produced by
the organizations that have access to the criminal networks
necessary to smuggle larpe quantities into the U.5., and that
most of it is indeed exported to the U.S,

Conclusion

Many scholars have criticized illegal drug production esti-
mates published in the past, with legitimate ¢laims on the use
and misuse of the available data and concepis (National Research
Council, 2001; Reuter, 1996; Thoumi, 2003). Their coaclusions
were pessimistic, some argued that precise estimates were
unimportant to the policy makers who command them.
However, implicit in their critique is that estimates are not
important until they are well-done. Even though it leaves
many questions unanswered, the current agticle is a conribu-
tion towards that goal.

First, the article confirms that the vield per cannabis plant bas
been much exagperated in past research on the size of the
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cannabis production industry, helping us understand why pro-
duction estimates ofien appear to be too high. Growers inter-
viewed for the purpose of this study reported harvesting
between one and two ounces of saleable cannabis per plant
grown, and it was shown that location matters: ontdoor plants
yield larger quantities than most plants commercially grown
indoors, Second, the article introduces two other productivity
measures that describe well the dynamics of indoor cannabis
cultivation: the yield per watt and the yield per lamp used in
the greenhouse. All three measures yield production estimates
that remain very close to each other, but the wattage/lamp
approaches appear to better capture the enhanced productivity
of large commercial sites. In addition, these productivity
measures can be used to correct past and future estimates of
the quantity of cannabis seized by the police. Finally, the article
by-passes one of the major difficulties of estimating the size
of indoor cannabis cultivation in developed countries by first
estimafting the prevalence of growers from arrest data. Poing
so adds an important assumption 1o the general approach,
namely that capture-recapiure analysis can approximate well
the size of the popuiations of growers involved. The results
derived from the capture-recapture pass the available validity
ests, but more research on different populations and with dif-
ferent models is needed to establish more precisely the degree
of confidence one can have in these models (also see
Bouchard, 2007).

Despite the aforementioned empirical contributions, should
the actual numbers produced in this study matter to policy
makers? They should. The fact that Quebec exports more
cannabis than is consumed by local users should significantly
lower expectations of what can be accomplished in terms of
reducing cannabis copsumption in Quebec through eradication
programs. What the story presented in this article tells us is
that despite the substantial law enforcement efforts deveted to
eradication, the police only manages to seize 10% of the
cannabis produced in the province, a good 140 metric ions
away from affecting supply for users in Quebec, A related
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chapter of this story is that the larger and more productive
hydroponic sites have lower risks of deiection than the small-
er and less sophisticated enlerprises—preserving hydroponic
growers' incentives to increase organizational size. Hence, the
numbers imply that the current policy appears inequitable in
its applicaﬂon,| and should be revised accordingly,

The substantive conclusions of the article leave many uncer-
tainties regarding such estimation exercises. There is no way
of knowing whether the estimates are close, far, or right on the
mark. The approach relies on many assumptions. Foture research
should try to replicate, and improve the approach presented
here, All that can be said for now is that the 300 ion estimate
found in this study possesses some atiractive qualities: it is
based on parameters derived from empirical research, it is
more conservative thas estimates provided by the authorities,
it yields a reasonabie seizare rate given the Jevel of law enforce-
ment on the industry, and it confirms Quebsc as an exporting
province,

1. The only survey for cannabis is carried in Morocco and it is particu-
larly well-done (UNODC, 2007). Satellite pictures are taken of all
major cultivation provinces to estimate yield per hectare, Then, a
sample of these sites and estimates are cross-checked on the ground
by & group of researchers to assess their validity.

2. Socil-based cultivation can be carried out gither in outdoor or indoor
settings, a distinction that is only made ta seizore data. Hydroponic
growing is always carried out indoors.

3. One respondent was referred by a colleague criminologist who was
supervising him while he served the end of a federal sentence in a
halfway house in Montreal after being found guiity of cannabis culti-
vation. Two other respondents were referred by a criminology stu-
dent after & seminar T {aught cn canrabis culfivation. The six others
were referred to me by mutual acquaintances after leaming about the
research. All interviews were tape-recorded, and respondents were
asked to speak about their past—never current, if any-eaperiences
in cannabis cultivation.

4. T used a simple lincar regression model of the form C = 2 + b¥p,
where C is the rumber of co-offenders per site and p is the number
of plants grown per site.
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But problems may occur and, i practice, srowers will still visit
hydroponic siles everyday.

Part of the discrepancy can be explained by the way that police
weigh the plapts: sometimes they leave use the leaves, stems, seeds,
and trapk, in addition 1o the buds. Only cannabis buds are marketable
and sold in Quebec. Any estimation using the weight of cannabis
plants, whether before or after they are dried, is meaningless i most
industrial countries.

Most experienced growers will switch from a meta} halide to & HPS
bully when plants enier the flowering phase.

As it happens. this hydroponic grower was arrested and he was held
responsible for the 2.000+ plaots seized in the house. Had he grown
10 plants per lamp {700 plants) instead of a mean of 30 under the 70
lamps installed in the greenbouse, perhaps his jail sentence of four
years would have been shorter. This is suggested by Plecas et al's
(2005} study which found a significant, positive correlation r = .17,
05 level) between jail time and the number of plants seized in
British Columbia. Canada.

These growers start their plants in September to harvest a first <rop
in Pecember., a second in March, and a last one in June, before the
outdoor season.

Growers also reported wanting to take a break from the constant sur-
veillance required by indoor cultivation. and others mentioned that
the umporiant drop in wholesale cannabis prices after the ontdoor
harvests {Seplember-October) do not make summer indoor growing
worthwhile,

Online seedbanks now offer special seeds, (feminized seeds). that are
assumed fo greatly reduce the possibifity of finding male plants. This
innovation is recent enocugh that it should not be taken into account
for the current study, which is concerned with estimating cannabis
production for the year 2002. Moreover, only one grower mentioned
the existence of feminized seeds, but he never nsed them himself.

It is also important to point out that many outdoor growers. even if
they use seeds. start their plants indoor during in February or March.
When the plaots are moved into ground in June, the male plants have
already been discarded.

Motice that the key parameters for estimates 2 and 3 only concern
indoor and hydroponie cultivation sites. Thus, all three estimates will
use the yield-per-plant parameter to estimate oatdoor cannabis pro-
duction,

{ used two regression formulas. one for ontdoor sites. and oae com-
bining indoor and hiydroponic sites, For outdoor sites (N = 9% ¥ =
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Appendix L: Plecas et al. {2009) Commercially Viable Indoor Marihuana

Growing Operations in British Columbia: What Makes Them Such a Serious
Issue? |

COMMERCIALLY VIABLE INDOOR MARIHUANA GROWING
OPERATIONS 1IN BRITISH COLUMBIA: WHAT MAKES THEM 5UCH
A SERICUS 155UEY
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ABSTRACT

While cases of large-scale fllicit fndoor maribuana production in British Columbia
have become commonplace in media reporting, there is litle detailed information the
many facets of harm posed by this legal industry. This article brings together what iz
currently known about the impact of the marihvana production industry to answer some of
the most pressing guestions facing policy makers, prosecutors, law enforcement, and the
general public on this fopic. With an emphasis on those growing operations intended for
profit within the illegal drug trade, this article demonstrates the seriousness of this
increasingly large, sophisticated, and parvasive iype of criminal achivity.

Keywords: Maritmana; Drug Production; Health Risks; Social Problems; Hegal Drog
Markets; Commercial Viability
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INTRODUCTION

‘Madia repaorts of law enforcement efforts targeted at marihuana growing operstions
or ‘grow ops’ in British Columbia has come to be so commaon in recent years we can
apprecizte why many people might have started taking them for granted, Indeed, soy new
mediz report about grow ops abmost seemns ke old news, Further, while these reportz will
from time o fime pive attention to the violence, organized crime activity, and other harms
associzted to one aspect or another of marthuana industry in the provinee, few of them
really get into the details. Consequently, most British Columbians might have some sense
that marfhusena growing operations are a problem, but they do not get a level of the
information that would ke helpfid to Rully appeeciating why grow ops in British Colembia
are an exfremely serious matter.

The isgue of grow ops is aleo commonly linked to the very public and long-standing
debate sbout the de-criminalization of marthuana, with its adjoining sugpgestions that
marihuana is 3 benign drug and that organized crime and the sssoctated violence would
Iargsly dizappear if povernment authorities would simply remove the criminal stafus of
marihuana possession and prodoction. Accordingly, athention regarding the serionsness of
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the matier of merthuana grow ope iz often overshadowed by arguments that the only
reason marthuana grow ops are 2 problem is becsuse of the way the sovernment has

chozen to look at then,

With the shove in mind, and in the spirit of making more defailed Information
avaitable, the purposs of thiz report is to call attention o what we have come to koow
shout the harms assocated to marihuana prow operations. Further, the purposs is to
provide Information about the number and commercial viability of gﬂ‘w pperations zo a=
o give the reader an apprecistion that growing cperations in British Colmbia are not
primarily zo called “ma and pa” personal use operations, but rather highly profitable
mvestments collectvely contributing to a mueli-bilion dollar and larpely export illicit drog
industry.

The report is organized n o question and answer format. Thiz format was selectad
to provide straightforward answers to soms of the most pressing guestions related to
marihuana production that face policy makers, prosecutors, law enforcement, and the
puﬁﬂﬁ a5 2 whole. The report Inoks first at why marihoans use should be of concern to
British Columbians, The guestion is relevant of course, because there would be less reason
o care about growing operations if the product being produced was harmless. Subseguent
zections focus gpecifically on guestions related to indoor marthuana cultivation, first
addressing the potential harms, and then providing information on the nature of the
marikhuana industry. Throogh the answers to following guestions, we hope to emphasize
why indoor marthuanaz growing operations should be ronsidered an fzsue of great coneern,
ant one which reguires further sffort to properly address.

WHAT ARE THE HARMS OF MARIHUANA USE?

Through = recent review of the current liferature on maribusns use {Diplock, Cohen,
and Plecas, 2009, we conchuded that marihnana poses soms considerable risks to users.
There are a nunber of serious risks to users of the drug, specifically when it is smoked.
Those risks relsted to o user’s health are perbaps of most concern, Smioking marithoana can
cause cotziderable harm fo the lungs and airways. The inhalsbon of marihuans smoke can
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lead to common respirstory aibments such 25 coughing on most days, wheezing, shoriness
of breath after exercise, nochensl chest tightness, chest sounds without a cold, eardy

morning phlsgm and mwcas, and acute and chronie bronchitis which may affect sz muck a=
4% of the wser population [Moers ot 2k, 2065). Additionas) harms can oocur o the neer's
Irmraree system, potentisily inhibiting the shility of the lungs to defend against foreign
pathogens [Shay =t al., 2008). Currently, the link betwesn marthuana nse and cancers has
not been confirmed by research, but since marihuans smoke fﬂ!ﬂmﬂﬁ many of the same
carcinogens as tobaecs smoke, the plavsibility of an assectation should be aconcern
{Mehrs, Moore, Crothers, Tetrault, & Fiellin, 20846). Additional health converne such as
heart problems and threats to human reprodection are not common among marihuana

users, but the risks should not be dismiszed {Diplock et &b, 20087,

Maribuanz uee is associzted o risks related to the oversll lifestyle of users. The
development of peychosis and later schizephrenia has recently been recognized az a
serfous risk for 2 smell proportion of those who use marthuana [4rendt, Rosenherg,
Foldager. Perto, & MunkJorgensen, 2005; Degenbardt & Hall, 2008} Ris wimown
whether maribmrans iz 2 ceusal fackor for theze types of mental ilness or a wigger for thoze
already predisposed, but there is 3 general consensus that the use of {he drog is associabed
i these mental affficions (Raby, 2009]. Dependency is alse a real visk for some osers {Hall,
2006; Looby & Earlywine, 2007}, Academic parformanee and sorial development appear to
be negatively affected by marihuans use {Lynskey & Hall, 2000}, but the terature did not
confirm a cauwsal rele formarthuana use in the Iack of fufure success of young people
(EBchuster, O'Malley, Bachman, Johmson, & Schulenbers, 2000). Purthermors, findings
regarding the drug's shility fo canse short-tevm hmpairment, specificafly to negatively affect
driving sbility {Bedard, Dubois, & Weaver, 20058, should be a concern to users and others,
A of the harms discussed may be compoumnded by the fact the maribuzana vsers bave an
imcreased likelibood of contimming on to other iBick drugs {Ferguzson, Boden, & Horwood,
2008; Lynskey, Vink, & Boomsma, 2066).

While the most serious of the harms discussed hers are not experienced bythe
majority of uzers, marihoans use is associated to health problems that range from those
that might be considered minor to those that are life altering, It is important to recoguize

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards 210



that marthuana is neither harmless, nor iz # particulardy dangerous to the majority of users,
However, given that marthuana is a widely ussd substames, it must be acknowledged that

the Bves ofa small proportion of the population will be serfously disrupted by marihuana

H3g.

WHAT ARE THE POTENTIAL ECONOMIC COBTS OF MARIHUANA USE?

|
The visks sssociated fo marihnans use are Hiely to ransiats into economic cosls in

terms of health cave expendihurs and loss of productivity. Given that mardheans is
commonly ased in British Columbia, with approsimately 16.8% of the population of those
15 years old and over using marthuana in a piven year [Stockwell, Shirge, Jones, Fischer,
and Carter, 2008}, even i ooly a small portion ofthe user populstion iz afflictad by serious
health problems, the associated costs put increased pressure on our bealth care systom and
conseguently on tax payers. Therefore, the barms of marfhuans use cannot stmply be
understood in terms of potential risks to only the uzers themaelves, but instead that the
burden of marthaana use iz faced collectively by all British Columbiansa,

Despite a belief among many nsers that the effects of marthuana smoking are benign
compared to the widely accepted consequences oftobacon use, experts emphasize that
marihuana smeking shonld be viewed as atlesst az harmin! az tobaeco, specifically fo the
lungs {Taylor & Hall, 2003). According bo Bridge and Turpin {2004}, tobacco smoking cost
British Columbians §525 million annualiy in 2602, and 25 additional $9064 million in
productivity losses for the 542,240 tobacco smokers in the provincs. Using the 16.8%
figure reported by Stockwell et al {2006] in conjunction with popalation statistics for 2004
{BC Stats, 200912 we can approzimate the muomber of mariizana users in the provines
during that year at 580,541, That number is even grester than the pamber of tobacro
smokers in 2002 reported by Bridge and Turpin {2004]. Althoupgh, the average marihuana
user smokes less regularly than the average tobaceo user, some researchers {Aldington et
al, 2007 suggest that each marihuans joint can have the obstrocting effect of five tobacco
cigarsites. Other research indicated that marthuana smokers generally show comparable

* Firare were 3 855,608 Sritish Dolumblans aged 1% 2nd cver in 2061,
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respiratory symaptoms to tobacco smokers, but with much shorter smoking histories
(Moore stal. 2005]). In additicn to some of the health consegnences that marihuana
smoking shares with tobacen smoking. marihuans vse may be 2 fachor in psychosis and
tater schizophvenia. The increased costs for ments! bealth care and loss of producvity
from these mental lnesses have the potential to raise the anmusl costs associated of
maribrans use sbove these projected for tobaces smebing,

Berause many maribuans users EL'E“E alse fobaceo smokers and some meay Han
partaie in ofher unheslhy choices, it is difficult o estimate the extent to which marihuana
uze alone has put an economic burden on Britizh Columbianz. Despite this difficulty, itis
apparent that maribuana wse does put an added svoroteie strain on British Columbia’s
health care system. tox payers, and the provinee's legitimate economy 25 a whels,
potentially in the range of hundreds of millions of dollars, This is of particular concern
sines the flegal marihsana production industry is fuelling these problems while remaining
free from taxation

WHAT ARE THE DANGERS OF INDOOR MARIHUANA PRODUCTION?

The Hiicit nature of marthuans growisg oitimately leads those whe wndertake in
thess operations to hide their activities from the snthorities and the public. In orderto
avoid detection, along with oiher reasons, marihuaves growing operations are often tocated
imdoors, in homes and other bufidings that require substantisl changes bto make the
environment suitable for growing, Although not 2B marthuana grow ops are large and
sophisticated endeavours? those that operate indoors with the intention of making
commercial profit require large amounts of eneryy {commonly electricity), structural and
mechanical changes to the site, pesticides, herbicides, and fertilizers, as well as measures to
provect the site Bom detection. The changes made to facilitate the growing of marihuana
involve practices that gensrally requrive specific training, certification, and inspection to
ensure proper imetion apd safety. The illicit and clandestine nature of maribuana growing

’mmmmmmmmwmmmmmgmmm Opeathar for 30002007 by Bnarharg
{2007}, sppronimately 209 of indonr marfusene grosdng operations thotl sol-based and hydroponic] inveolved 20
planiz ar fewwer.
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operations prevents the remulation and maintenance of safety standards within these sites.
Purthermore, when a marihoana growing site is located within 2 residential
neighbourhond, the rigks assosiated to srrors in or abuses of ronstruction, veatilation,
chemical usage, waste dispossl, plumbing slecirical work, and security are assumed by
others without their knowledge and consent.

To determine the nature snd extent of the dangers of indoor maribuana growing
operations, we elicited the haip 1&}‘1‘ & focus group of professionals in the feld of
environmental consulting and industrial hygiene. According to the focus group, who have
seen marihuana grow ops first hand and haves been responsible for the remediation process
{Surrey Fire Service focus group, July 10, 2009), growing sites have one type of
contamination or another in every case. The focus group identified Improper ventilation in
approgimately 96% of growing sites, leading o high lewels of relative humidity around
B0%. Fae to the high levels of moishure within grow ops. individuals within the site are
often ultimately exposed fo mold,

Growers may also By to improve the yield of their operation by using marbon
dipaide {C0,} apd chemicals {Survey Fire Service focus group, fuly 10, 2009]. COzis used tn
inrresse the rate of groswth and toleranee s higher temperatures in growing sites.
Expuosure to higher than normal levels of €03, can be dangerous, and the problem may be
further compounded when the increase of the gas coincides with displacement of oxygen
[0} Chemical residues are almost always left behind by maribuana growing operations
[Surrey Fire Service focus, Tuly 10, 2009). Fertilizers are 2 common cause of these residues,
a5 are herbicides and pesticides in more advanced grow ops. According to the focus group
{Surrey Fire Service focus group, July 10, 2009), these chemicals are often found in high
concentrations at growing sites, along with signs of spiliage and on-site dumping. In testing
residual pesticides in former growing operations, Blair and Wedman [2009) found the
presence of 15 different pesticides used in 139 homes. The average levels found for the two
most corumen pesticides were just below and just atthe accepiable safe level, although the
maxirum levels found for most chemicals foumd were abowve 2 safe level [Blair & Wedman,
2009}
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Because indoor marthuans grow ops requirs 2 great deal of electricity to power the
typically 1000 veatt bulbs used to provide the plants with light, thess operations are
susceptible to serious elecirical hazards including fire. Garis {2008} outlined many of the
gleciricst hazards commen to marfheans growing sperslions that can incresse the risk of
fires. These incinded inadeguate slectrical protection of fuzes and circuit breskers,
improper installation of electrical systems, aihwe to enclose elecirical by-passes, and
improper monitnring pf grow sites {Garis, 200%). lmproper installation of elecirieal |
systems puts those within the grow site atrigk of shock and slectrocetion, espacially

considering the high kelthood of the prezence of water {Garis, 2008). Electrical hy-passes
are ondy one of many slecirical bazards that inflate the risk of residential fives in marihuana
growing operations toowhat Plecas, Malm, and Kioney {2005] estimated was 24 times a5
great as thot faced by 5 regular homet,

The danger prasented to those Hving within marihuana grow ops iz evident, a3 many
of the previously described hazards are present in the vast mejority of cases. Of partioniar
concarn iz that the previously discussed danpers such ag high humidity, incressed CO,
Ievels, high energy light sy=tems, and improper and unregulated construction and eledrical
work make marfhuana grow sites much more hazardous to children than a typical home. OF
rourse, it is difficult to estimate the trus number of children who Bve in and around
maribuana growing sites on a daily basis, but i is evident that children hawve been sxpoeed
to the potentisl barms of marihuans production [Plecss et al., 2005].

Theze dangers are not limited to only the grow operators, but pose a serious threat
to neighbours and Hrst respooders, Contamination from the chemicals used in the growing
process iz 2 major beslih concern for people in neighbouring properties. According to the
forus group {Surrey Fire Service focos group, July 10, 2009), there is a real risk of drinking
water contamination in the neighbowhood as a result of back Hushing, Alsq, the spilling
aryt dumping of chemicals can result in the migration of subsbances infe neighbouring

!T.hi:ﬁ@mmmxmMmm&ﬁmmm&emﬁ:ﬁmmpﬁmmmm
likafihood of cotching fre as those that did Memsever, it can be arpusd that the vast ssfority of prowing apersiions
that caught fire would bave been fiocoversd by pofice, 2nd therefore, the achual risk & mvach Jowsyr, e still
maiikain thot ewer i only one Btk of 3l madhsne growing eporations cune i the sttention of police, the
probabifity of o growhyg speveton catohing fire i nearly five Smes &5 great as that faced by 2 nonma residence.
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properties, which would require remediation to eliminate the danger. A1 of the

aforementioned hazards present sericus risks to law enforcement, five rrews, and other

first responders who may enter the residence without prior knowledge that a grow op

exists. Also, there is somme indication that hooby traps are sometimes (although

uncommaonly] ased by grow operators o dissuade entrance into the grow site, posing

anotherthreat to emergsncy responders {Garis, 2008; Plecas ot 2k, 2005; Surrey Fire

Service mr:nats group, fuly 10, 2009, |

WHAT PROBLEMS DO MARIHUANA GROWING OPERATIONS
CAUSE IN COMMUNITIES?

I addifion Yo the health riskz identified sbove, there iz alse the potentisl for
marihiana production te cause social problems to communities, These problems include
attracting and supporting criminal achivity, lowering property values, increasing living
costs, and fmpacting the environment. These problems may be of most concern for those
living within ciose proximity to marfhuans growing operations, but the negatw& effects of
marihuana production influence all British Columbians,

ﬁmrmﬁf, there are no studies that investigate whether the presence of 3 marifhuana
growing operation causes a rise in other types of erimes in the surrounding
neighbourhood. However, based on the ndings of Plecas et al. {2005), between 1997 and
2003, 9% of 2l investigations of marthuana production started while respanding to
amother crime, and another 3% began as a result of serving a warraot. These Sndings
jndicate that other crime does ooour around marihuana growing operations, but whether
the presence of the operations is 2 zipnificant contributing factor for other crime iz
unknown. Despite s Iack of empirical evidence that grow opsincrease criming] artivity, itis
important io note that police sources {Royal Canadian Mounted Police, 2007) insist that
marihnana grow ops are 3 major source of funding for organized criminal groups, many of
which uge viclence io protect thefr criminal nferagts.

With organized crime group competing against sach other within the drug
production industry, it iz concefvable snd indesd probable that 3 martheana growing
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operatios mighthe the ﬁrgetsf a criminal attack, The term ‘grovw rip” has been used to
describe the brealdng and entering of  residence which houses a maribuana grow op to
zither steal or destroy the product of a rival A brief search of the Caradian Newsstand
databhase for newspaper articlez on ‘grow rips’ allowsd for the identification ofsix -
individual cazes of this type of home invasion betwesn January and May of 2002 in Britizh
Columbian newspapers, The cases described in these articles involved groups attacking
h‘mmes: that were found to contain marthuany plants [Baker, 2002a; Freemar, 200%;
Hooper, 2009; Zytaruk, 2009asb:c). Commen in these sceounts was that vislence was used
against the ccoupants of the houses, often involving weapons such as firearms and knives,
In one case {Eybarul 2009a), fve infruders mistakenly invaded a home that they though
contained a marithuana growing operation and held two residents captive before leaving.
What ie alarming is that some nrganized crime groups have formed with thefr primary

function being to commit ome invasions of grow ops.

In addition to the potential for home invasions and ofher viclence o incresse aza
result of the drus trade, the presence of marihuana growing operations also offers an
avenne for young people to become involved in criminal activity. This is especially troe for
children who are raised in residences housing grow ops, since they are exposed to s
Tifestyle that includes illepsl activities. Research by Bouchard, Alain, and Nguyen {2009]
indicated that in some areas the existence of 2 marfhuans cultivation Indusby provides the
opportunity for youth to make money and become involved in crime. From their sample,
Beuchard et al. (2009} reported that 129 of youth between age 13 and 17 in a region in
CGueber had participated in the production of marthuans in the previous year. It is certainly
a possibility that youth in parts of British Columbia are expossd to opportunities similar %o
of the adolescents in the Quebec community shodied by Bouchard et al. {2009}, Perhaps the
aBure of easy money, the access to marihuana, and the sxcitement of the criminal or gang
Iifestyle anvong &t&m‘ enticing factors that surround marihuana production could make
maribiana cultivetion the starting point in the criminal careers of some young people.

Thke indoor marihuana growing industry has negative effectz that permeate into
other aspects of society, influencing the lves of even those who may not be seem directly
sffected. Perhaps most problematic is the fact that, in many places, # may not be a safe
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assumption that indeor mariana growing is not oeourring nearby. Based on calculations
’-by Bouchard {2007). the risk of detection in oneyear for imdoor maribuans ErOWing
pperations in Quehecwas lesg shan 10%, even Inr the iargest operafions 1ithe largs
raajority of grow ops g0 o8 nndetecked, this implies that there may be many contamineted
residencesthat used tobe Former growing operations. The stigna of 2 past marihuana
growing Operation £an greatly reduce the value of 2 property, and with the velatively how
chance of detection, therehiave tilkely been a number of sales af former growing operatians
tn the provinge that have gone mmdiscsed In addition ta fhe health and safely hazards
asaociated to any tampering oF jeftover mold and chemicals, our focus group {SurTey Fire
sprvice focus group, July 10, 2009 peports that the fture discovery of those hazards Wil
force the new vwaer fo incurat expense around %25,000, which may increase depending

on the extentof the eoptamination and the cot of sdditional repaivs.

Even for those who do manage @0 awoid iving near or buying a home that used to
house an indoor marihuana growing pperation, there are ecpnopic and environmental
costs that affect everyone, Uoe such example may be in the hpusing market, wher home
buryers are compeling with prospective marikuana growers o purchase properiy- Mot only
are drug produceTs damaging and devaluing homes for fuhirs owners, but they may alsc be
driving up the costs veith the demarnd for new fdrug production sites, In cities where
housing issues are a high priority, the use of family dwellings to produce illegal drugs

should be 2 major cONCERD.

Another example involves the economic and environmental cests of the electricity
required to power the sbundance of illegal marihuana growing operations. Bazed on the
data from 2003, the average rmarihuana goow op 0 British Columbia had 15.5 Hghts®
(Plecas etal. 3005}, Assuming a Erowing gycle involves st least 18 hours of light each day
for the first month, followed by two mouths of 12 hour per day, 2 growW Op usesan AVETARE
of 14KWh per day for each Hight over the course of a crop. This suggests that the average
grow op uses 217 £wh sach day, totalling 78,120 1wk over a year for lights alone. Atz cost
of $0.06 per EWh, the averags pperation uses 44,£87.20 worth of eleciricity each year

% srcording to Garis {2008}, the st common fights used by grawers were 1000W.
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Estimates reported by Garts [2008) indicated that marihuans production sccounts for
more than 6% of the elechricity supplied to residentisl rustomers in British Columbia, a
total cost of more than 360 miltion per year, Refferating the sentiments from that study
[Garis, 2008}, it is 2 serious coneern that those within the indoor marthuans production
infusiry conswmer 2 highly disproportionate share of a valuable resogres,

Of rourse, since marihuana production i= often associated with sleciricity theft and
the profits from the sale of the filegal produst are not subject to taxation, grow ops amount
to = considerdbie drain on the provinces resources and tax payers. In 2003, the average size
of & grow op with a hypdro-bypass to stead sleciricity was 28 lights, Thersfors, the amoeunt of
electricity stolen by the each of the approximately 209% of marihuana growing ppergtions®
is about 141,120 KWh with an annual value of $8.467.20. The eleciricity consuvmption of
the marihezna production industry in this province raises the coste ofthis respurce for all
consumers and, if the consumption patierns continue or increase, will result in the need for
more energy prodacing dams and power plants, In British Columbia alone, it was estimated
thiat the predicted 1,100 GWh per vear consumption of meribuamnas growing operations
would be comparable to the power peneration of a recently started hydroelectric project
estimated to cost 3660 million {(Garis, 2008].

HOW CAN THE POTENTIAL YIELD OF A MARIHUANA GROWING
DPERATION BE ESTIMATED?

Estimating the potential yield of a marihuana growing operation has historically
been very speculative. There are z lot of variables to consider when estimating the
potential yield of these operations. Previously, estimates of the annual vield of marihuana
growing operations have been predominantly based on the number of plants discovered at
the growing site and the number of crops that can be produced in 2 year. As Bouchard
{2008) noted, previous estimates tended to be largely exapgerated because the
gssumptions aboot the amount of marketable product per plant were inacourate, Assuming
that each of the marthuans plants in an operation eould produce snywhere from b0 1 kg

5 arcosding b Plecas ot 2l {2005}, appredmately 209 of growing operations imvhved 3 hudro Irygess.

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards 218



2. 2ths] greatly over estimates the potential yisld of a maribuana growing operation. We

hiawe determined that even the 100 grams per plant estimate originalle wzed by Plecas,
Gandurand, Chin, & Sepger, (2002) has now been determined to be an over-sstimate,

Although the estimates for the amount of marketable product per plant bave
historically been overstated. researchers fryving to vnderstand llegal maribosna
pmdmﬁmﬁ have generally had s sbrong understanding of the nunibier of crops that can be
produced each year. In iz estimates, Baston [2004] used the gure of four crops anoually
for & 100 plant operation. This reflects the figure used by Bouchard {2008}, who suggested
that large operations {more than 100 plants) would generally produce four crops, while
medivm and small operation {20 to 100 plants and I io 20 plants respectively] waould
produce thres crops. Outdoor operations of any size were estimated to produce only one
erop (Bouchard, 2008). Forthe remainder of this report, we are going to estimate that a
grow oy for personal uge will produce three crops annnally and one intended for profit will
produce four crops annually,

Recent research from Toonen, Rihot, & Thizsen (2006) reported that the yield per
plant was 33.7 grams and that generally 15 plants were growm around a single lamp. These
findings reflect the peneral consensuz of growers and other researchers {Bouchard, 2608},
ared would present a belier alternative to other grams per plant estimates, However, as
much of the yield depends on the amount of light received by sach plant, the yield of 33.7
grams per plant may only be accurate for those grow ops that are confipured in a similar
way with 15 plants arpund each lamp. Also, 25 even the best srowers experience plant
stirition af some time prior to harvesting the crop {Bouchard, 2008}, estimating vield
purely based on the number of plants present at 2 growing site may provide sm estimate
that iz over or under the actual yisld. As this is the case, an easier and potentially more
accurate way to estimate the yield of a marthuana growing operation is fo base the
estimate on the number of lights rather than plants,
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& grower's ‘Tule of thumb’ that was reported by Bowchard {2008} which also refiects
information provided to us by cur contact, Brian Culisle” (personal communication,
Ocicher 1, 2009} isthat the predictable vield for 2 maribuans growing operation czo be
approximated st 1 Ib per active light each crop. As 1 1 is the equivalent of 454.5 prams, this
eazy role of thumb’ provides a conservative sstimate that generally refiects the yield data
from the stadies of both Toonen #t al. {2006} and Bouchard [2068). For the remainder of
this veport, extimates of the potentisl yield of marihuana growing operations will rely on
the azsumplion that a ight produces 454.5 grams sack mp Furthermore, the austhors
suzgest that 11k par Bght estimate would provide an improved standard thatzan be
adopted by criminal justice policy makers, law enforeement officers, crown prosecators,
arud fudpes when dealing with cases of indoor marthuans production.

WHAT 5 NEEDED TO SET UP AND MAINTAIN 4 MARIHUANA
GROWING OPERATION?

The setting up and maintsining of 3 marfhuans growing operaiion, especially one
intended for consmercial viability, bas a member of prevequisites, chief among them the
ghility to fmd the operstion for A peviod before profits can be generafed. Az the startup
and maintenance costs are key considerations for determining whether or not an operation
of a particular size could be commercially viable, it is important to have an understanding
of these costs, To answer this question, we hst the required skills and fmding fora ten §ght
operation. Although this size of an operation s below the average reported in 2003, the
estimated costs of a ton light operstion can be used to easily exirapolate the custs for
operations of any size. The estimates we use here are zet to represent a minimun level of
expenditure that when extrapolated would take into cousideration economies of scale and

increasing levels of sophistication.

With the help of our experienced grower contact, Brian Carlisle, we have listed

below the eqguipment and services necessary to set up 3 comunercialy viable prow op along

? taian Carfide is 2 very bnowiedeeabls soirre on the topic of manibusns groving. He is 2 former mediced
mariuang Frower with 15 years of expedence dealing with the markes for both #iegal and medical marihuzna

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards 228



i5

with the estimated minimum costs asseciated to sach. We concede that some, even the
majority, of commercial operstions might spend more on some components or use
equipment not listed bere, but this Hst i intended bo reprezent the most basic of

comumercisf operations.

Lights ~ $2580: Every indoor grow op requires Bghis. In the vast majority of cases in Brifish
Colurnbia, these Iights used 1000 W buolbs. We sstimate 2 cost of $250 per light.

1
Reflectors - 3800 To increase the amount of Bight received by the plants, a reflector is uzed

with each light. Each reflector Is estimated ab s cost of $84.

Timer - 3208 A timer is used to confrol when the ighiz ten on and off. For thiz scenario,
omby one timer is used, although some operations may use more limers and use them fora

variety of purposes. The timer is estimated at a cost of $200.

Wiring and Electrical Set Up - $3000: &= residences ave not originally intended to house
marihuana grow ops, 2 new growing locston will require extensive changes to the
glectrical system and wiring in order be power the high energy light=. Although there are
marny cases in which the slectrical systems in grow ops are improperly installed, we
assumie that someone with the skille and training, or at least the experience of an
electrician would be required to ensure the grow op could function. To account for the
costs of the wiring, elecirical panels, and the elecirician’s lasbour, we conservatively
estimate the setup costfor the ten-light operation a£ $3000.

Retrofitting Growing Environment - $2000: In order to make the enviromment suitable for
growing, structural changes need to be made to the prow roor. The estimate of $2000
inthudes both supplies and the labour charges of a carpenter or handyman.

Fone - £200: In order to keep the pecessary air flow within the grow room, fans are needed.
The air movement can also strengthen the plants, allowing them to better support the
growith of buds, We estimate bvo oscillating fans for the grow room at $100 eack.

Lopling Unit - $1005: The high energy lights can raise the tempersture of s grow room in
levels that can jeoapardize the planis, In order to keep the temperaturs at 5 suifable levs],
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some type of cooling unit is required. We conservatively estinate that a low quality mtﬂing
undt fe.z. sfther a chiller, air conditioner, or heat exchanger} would be an expense of $1000,

Dehumidifier - $100: To reduce the humidity of the growing environment, the operation
would require af Ieast one dehumidifier. We estimate the low range cost of a dehumidifier
at 3100,

Ventilation - $50%: Cutside air is required to keep the plants healthy, and consequently the
indoor air needs to be displaced. By converting existing ventilation or ereating new outlets
for the srow op, we conservatively estimate the costs of venting at $500.

Charconl Filter - $100: To avoid the smell of growing marihuans escaping through the
ventilation port, a charcoal filter would need fo be installed. We estimate a charcaal filter
for ore putward vent at $100. -

£0; - $200: Carbon dioxide is widely used to improve the growing condition. 4 machine for
increasing the carbon diexide levels in the grow room is estimated at 3200,

Fols - $200: With 15 plants around each light, the ten-light operation would require 150
pats in which to grow the plantz. We sstimats the cost for three 5 gallon pots 2t $4.00.

Soil - $300: With approxdimately 15 plants around each light, a ten light operation would
recquire soil for about 150 plants. Although not all growing technigues require sofl, for the
purpose of this estimation we assume 2 soil-based operation. With sach plant in a 5 gallon
pot, we estimate that a 50 gallon bag of growing soil would cost 320, creating an expense of
$300 forthe necessary 15 bags. |

Herbicides & Pesticides - $150; To protect the crop from potentially harmfal pests, 2 supply
of chemirals would likely be on site tv be adwinistered in the case of infestation. Based on
the information from our focus group on the hazards of maribuana growing operations and
the research of Blair and Wadman [2009), we imow that the use of herbicide and pesiicides
in growing operations in not unctenmon. We estimate the cost the necessary amount of
chemicals for 3 ten light operation to be $150.
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Clones - $750: The mariiiuana plsnts intended to be grown and harvestad have to come
from somewhers, Sfthough the plants can be grown from seeds, it 15 most Hkely that
commercial growing starts with clone plants purchazed feom another Bliclt scurre, We
estimate that a tray of 50 clones would cost $250. The expense inowrred from three frays is
$750. We includs thiz as 5 setup cozt becawses we sssume that additional denes canbe
taken from 2 mother plant from the first crop, bet we admowledge that some operations
may choase to buy new plants for sach crop.

The accumulatinn of all of the previowsly listed expenses adds up to 2 setup costof
%12,000 for the ten-light operation, In addition to these initial costy, 3 marihuana growing
operation can inewr considerable ongoing expenses. These include the rent or morigage
- payments for the ncation, the electricity to run the growing lights and equipment, the
nukrients for the plants, and additional bulhs and other suppliss. Ongoing coste con be
greatly reduced i the grow operator steals electricity or penerates it onsits. Also, for those
growers who do not have to rent orbuy an additionsl property specificafly for the purpose
of marihuana production, the costs associated to the grow op are again reduced. However,
we still estimate that ongoing cosis for the supplies necessary to mainfain 3 ten-light
operation at arouad $1000 per crop.

WHAT 15 A COMMERCIALLY VIABLE MARIBUANA GROWING
DPERATION?

Marihuana production can be a lucrative llegal endeavour, bot not all cases of
maribuana cultivation are intesded to hern a profit. Smaller operations intended for
personal use are Hlegal and are still 2 concern, but those operstions that ars intended for
large profits present greater risks and are 2 main source for the fllick drug trade.
Thersfors, it is important to have the abilify to distinguish between those marifhuans
growing operations that are for personal use and those that are designed specifically to be

sommercially vishle.

Ths concept of commergial viahility in the marthuana production business iz likely
something that has changed over time, &5 innovative detection {echnigues are developsd
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and nzed by law enforcement, 2 grower's need for securily and counter-defertion strategies
intreazs, What was requirsd for s profitsble marthuans srowing operation in the laie
1990s or early 2000s have no doubt changed somewlnt from what is corrently necessary
in order to compets in the illegal market. The changing reality increzses the cosiz of doing
business and thus may force some growers out of the market, leaving marihuans
production an industry predominated by kigh guantity producers who are very
sophisticated and &xlgmmeig corpetitive |

Howaever, the marihuarns growing operations that are infended for personal use may
not differ from these that have existed historically. Since grow ops for personal use ars
zeparated from the larger Begal producting and distribaiion industry and the chancs of
detection is generally much lower for small size operations (Bouchard, 2007}, i is Hhely
that the fachbors that mav be forch
business would have Hitle to no affect. I ihiz is an accurate reprezsentation of qurent
progressios in the legsl marthusns production indastry, it should become increasingly
sasier to distinguish betwesn those operations that ars commercially viable and those that

are mainty for personal use.

g small and mid-sized commercial operations out of

In the meantime, however, to determine whether a grow op is or was intended for
profit, it is imeportant to explore two main factors, The first is how much marihuana is
nesded for persenal uss. i 2 grower is only growing enough for his or herown
consumption, the number of plants and lghts veed in the operation should reflect that
purpase. Avcording fo data from the 1991 National Household Survey on Drug Abuse
{Gfroerer, Gustin, Virag, Folsom, & Rachel, 1991} the average marihuana ussr consaimes
the drug at 2 rate of 281 joints per year. A joint ranges between 0.5 and 1 gram® (Easbon,
2004Y; therefores, the consumption for an average user would be between 11 - 23 grams par
month, or 140.5 - 281 prams per year. Bealth Canada (2008) recognizes that most users of
medical maribuana will consume 1 to 3 grams of dried marfhoans per day, Conzumplion at
the upper range for these users would require a supply of 1L.095 kilograms per year.

? gy penarsl, the aversge mariuans smsier would Sely smoke 2 half gram joint, while moms reguent or “dhnnic’
wers mishit loger keinis of nne pram. For the purpose of astimations tater in this report, we assiame the average
jobnk 1o welph 505 grame
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From the presious discussion of the yield of marihuana growing operstions, twas
concluded that a grower will generally produce tlb or 454.5 grams per light forsack crop
harvezted. &ssuming that the grow op for personal uze produces three crops anoually, &
ooe-lght operation might vield 5 s {1.3635 &y of dey marfhuana sach year, That rough
transtates to the amount of mariheans weed by those medical users in the upper renge of
Health Cansda’s {2008] fipure for 5 period of 15 montha, It is almast ten times more
marihuana than the 140.5 grams smoked by the aversge user, |

Given that the potentisl yicld of a one light cperation would be more than ten imes
what an averapge marihisans users might consume in a year, iwonld be fatr to sugeest that
an operation consisting of more then one light has the potential produce more than what is
needed for the average user. However, given that dried marihuana may not have g shelf life
that lasts the period between each crop, it could be argued that an operation intended only
for personal use may use four ghts, each used to grow a crop that can be harvested ata
differant tunes, Afer operating for fow months, the potentis] vield would 588t be around 12
Ibs {5454 kg aonually, but could produce 2 fresh 1 b harvest each month. This potential
gﬂnﬂﬁgﬂma&u{:ﬁﬂﬁ translates to more than 30 hal-gram joints per dzty; nearky five times the
yearly consumption of the medical user and pearly 40 times that of the averape users.

Of course. the 1 B per light approzimation might be betber suiled for estimating the
potentisl production of larper operations that are intended to make profit. i iz possibie
that 2 grower with a few-light speration is not frying to produce to the ‘rule of thumb’, This
might be a necessary consideration that factors into the diseretion of whoever nesds to
assess whether the operation is indeed intended for perzonal uze. However, the fact gl
remaing that the potentisl vield ﬂf the prow op is aroond the range of 1 b peright or
higher regartiless ofthe grower's current skill or intentions. In conclusion, & very inclusive
griterion for grow ops intended for personal use might be an operation with four or fewer
Hghts,

The second factor in whether 2 maribuana prowing operation is commercially vishle
is whether or not the potential for profit iz Iarger than the costs incurred through set up
and maintenasnre Easton [Z004] estimated the costz of running 2 100 plant marthuana
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growing operation at approximately $24,500, and earning around $76,000. Easton
aszames a 50 § 50 split ofthe revenue betwesn an investor arel an operator, zuggesting
that the investor nets $13.600 over the year. His caloulations demonstrate how even with
such & business arrangement, 2 100 plant operation was commercislly visble in 2000,

Bor our own aualysis we estimate that g grower can sell 1 B of harvestad marthuana
for $2000¢%. Takle 1 incorporates the estimated costy of sefting up and maintaining
tnarihuana growing operstions to estimate the potential for p-n&fim for grow aps of various
sizes, The estimsted setup costs were extrapolated from the previowsly concloded cost of
$12,000 for a ten-light operation $o an estimated $1,200 per light. Inherent in theze
estimations ie the recognition that guantities of scale would naturally reduce the costs per
light for Jarger cperations, but at the same tims, with increased size comes a necessity for
greater sophistication, and therefore the increased costs associated to greater
sophistication may balance out the potential savings. Although we concede that the cosiz
are 3 conservative estimate, Table 1 demonstrates that if 2 grower steals eleclricily and
does not have to pay for an added rent or mortgage to bouse the grow, even a one-light
operation has the potential to make some profit. Althengh a 50 /50 split between an
investor and operator was asmrmed by Easton {2004], this table offers only the overall
profit of the operation as a whole. Furthermore, the table does not take inbo srcount other
costs such as those incurred for extra labour, counter detection, or security, which may be a
pivotal expense for those operations that can confinue successiully over tEme.

As the number of plants and the level of sophistication discovered in growing
operations in British Columbia between 1997 and 2003 showed an increase [Plecas et al,
2005}, there was likely a continuously changing concept of commercial vishility. Using pur
data on grow ops in Bridish Columbia for 2003, more than half of marthuana growing
operations had more than 100 plants and the average number of lights used for a grow op
was 15.5. While the 100 plant grow op discassed by Easton (2004) may have been ths
standard for commercial viabilfty for the sarly vears of the 2000z, without the detailed
analysis of marthuana growing trends forthe latier part of the decads, it may be difficli to

* 3000 per i bs coesisent with the authors’ information from police sources and even lower than the $2600 per
poerd used iry Easton {2003} hased on peices in 2000,
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assess an appropriste standard for later srowing perindz. Although the table demonsirales
that marfivana growing cperations can be very huerative, sspecisily when the operation
involves stealing electricity or generating it onsite, the risks assodisted to growing
maritnezns, the extent of 2 grower's black market connections, snd the potential for added
expenses zre 2l fether consideratinns necessary io asssss whether an operation 6f s
specificsize iz indeed commercially viable. However. # should also be emphasized thatthe
value of the profits is considerably bigher when one considers that s acoumulated fax
fres. Despite the uncertainty with regard a definitive answer on what represents 2
commercially vizble grow op, what can be conclheded is that even for very large aperations,
the setup costs are such that it is kighly undifely that such an operation would ever be
intended for only a single crop.

HOW MANY MARIHUANA GROWING OPERATIONS ARE IN
BRITISH COLUMBIA?

Presently, the number of maribuana prowing operations in British Columbia cannet
be known with any great cerfainty. The extent of marithuana production in the province
must be estimated based on the information from available sources. Police information on
the number of marifyuana growing operstions attended and dismantled iz the most
comamon source from which to base estimations of the troe number of operations in the
proviace. However, in recent years, some commanities ground the provinece have
implemented non-traditional enforcement responses, namely Electrical and Fire Safety
Inspection Initiatives [EFST), to aclively deal with some cases of suspected maribuana
growing cperations {Garis, 2008: Girn, 2007}. Information from these EFSI teams presents
an additiopal spurce for estimations of the exfent of marihuans production.

Using the data from Plecas ef al. {2002} on the number of marthuans growing
operations discovered by police in 2000, Easton {2004} estimated the number of active
grow ops in that year to be approximately 17,500, The number of founded grow ops
decreased from over 2,800 in 2000 to just over 2,000 in 2003, potentially a5 3 result of
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fesser active grow ops. Since the valpe to cost rstio {1.5] used by Easton {2004] i
consistent with the findings from Table 232, his formtds con sizs be ussd {o estimate the
number of active grow ops in the province In 2003, Changing only the pumber of founded
grow ops, Easton's method sstimates that o total of 12,500% antive grow ops in British
Columbia in 2003, Again, without the detsfled anslysis of founded cszes of marihusna
production from 20904 to the present, a similar estinmation of the number of ackive grow ops

during latier years of this decade would only he tentative, |

Bouchard {20077 proposed 5 method of estimating the adual size of the marthuana
caltivation industry called a caplure-recaptere model. He estimated the annual menber of
marihuana growing operations in the provines of Quebec to be approximately 13,000 for
the years 2000 and 2001, Az Bouchard's [2607) method i based on arrests for maribuana
production and requires the sverage number of co-offenders per grow op, the method
cannot be exactly replicsted using our data on grow ops in Britizh Colewibia. Furthermore,
Bouchard {2007) eategorized marihuana gmwmg operations by sies, providing different
specifications for each category. However, by inputiing our data for the year 2003 into
Bouchard's model, the resuliing annual number of all sizes and types of marihueana growing
operations comes to 11,500.% Although, the dats may not it well with Bouchard's modsl
since it provides only a one-year window for recapture, the estimate is not too for removed
from the one obiained using Easton’s method.

* pscuming the s2me S0/50 split between an invester and & Erow operster, the ratio of velue to cost PGS} for
the growing apetetions described i Teble 2 ronged betwaen £.35 for & 3-ight aperation and 155 o 1000 dight
gperation. The ratie of valve (o cost (PO for the averspe 15.5 Relv growing aperstion was 141,

™ Egston {2004) estivsted the number of marihuane growing aperstion ising the formila T = Blr-pomiiiraic)-
{1+R%}, where T is the tois] manber of growing cperstions, PO/ & 2 ratio of vakee B0 cost = 1 5 B & the ssurned
reteerm 0 Iegal acthatias, and B is neemder of fnunded maribasns prosing operations discresned by police Suring
the waar,

“Bﬂuﬂmﬁ?ﬁ{mﬂ?in@ﬂ wsed the formmils 2=3{2/CJh, whers 5 i the soin! number of grovwing operations, Z2is
the esfimated namber of groveers for each type i © & the menber of co-offenders respired sach tepe | A isthe
proporion of seimures of esth e I and szes 6. To use this modsd, we did not separate the prererers By type or the
Eroaving operafions by size, adopiing the formaula S=FAC C was cainulated nsing Faston's formada €3 555 +
RO05Tp wiere'p &5 the 2verage namber of plants seized per grow [p-=208 in 2003]. 2 was estirmted wsing
Bouchard's mpturerecapture modsl =812 whare i & the number of individumis arrested, o, s the
nuemmber of indiviteals srrested once, and ngis the member of indhviduads atrested twice. From the dats of Plecas et
k. [2005] 1 was 1,670 persons it 2003, ©swas 26 porsons, s m, was 1642, ¥=53, 572 and § = 11 484 Bouchand's
medel used B pesiod of three vears toa5sess aphne and recapiure then dhided by thees 2y defermine the
popuiation of offendess for a single year. Umitations in the dats prevented we from uses » three year period for
the salculation of 7.
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For the purpose of this report, we propose that an estimated 10,000 commercially
viable marthusna growing sperations were active sround the vear 2003, Thiz eslimate is
based on information provided by BC Hydre {presentation to EFSI/PSIT Regional Mesting,
Bristrict of Mission, B.C., Sept, 2009} thet approximately 16,000 residentisl sceounts were
uzizg electricity ata rate of more than the 93 KWh per day, the threshold for inspection
define by the British Cohanbia's Elecirics] Safely Regulation (Safety Standards Act. 2004).
Mot slri czzes of high conswmption are the result of an legal mmhu&Fa growing operstion,
buta conzervative estimate pots the proportion 2t 30% fdiscugsion st EFSI/PSIT Regional
Meeting, District of Mission, B.C. Sept, 2009}, Furthermore, bazed on findings from Plecss
et ak. [2005) that on sverage 20%, of maribnans growing operstions exhibited signs of
slectrictiy theft. this implies an additonal 2,000 operations were stealing eleciricity, With
B,000 residential operstions identified through over-consumpiion and another 2,000
aszumed to be stealing, we estimate that 10,000 commercially viable growing operations™
were active in British Colambia in 2002, This estimate s below the 17,500 proposed by
Easton {2004} for the year 2000 and the 2003 estimates reached folowing the methods of
Easton and Bouchard. With prowing sophistication and a likelihood that vore operations
are stealing electricity or providing power onsite, the corrent aumber of commercially
visble marthuanas growing vperations may be much greater than the 10,000 suggasted
hers. However, we ane confident in concheding that for the period bebween 2000 and the
present; the sumber of active commercially viable marihwana growing eperations in any
one wear was not below 10,000,

HOW MUCH MARIHUANA IS PRODUCED BY BRITISH COLUMBIA'S
COMMERCIALLY VIABLE MARIBUANA GROWING DPERATIONS?

Estimating the entire marihusns production in British Colombia reguires the
answers {o muany of the previously discussed questions. B reguires an ability to estimate
the yvield of a marihuana growing operation, knowledge of size of operations, and a figure to

3”‘Asﬂieﬂim&weﬂ@dmgmwmmammmmremmmmmgmns — & Yights
fasseendng 14 winh per day for each Beht), and the average case of eleciyicity theft invobred 28 Bzhts. this estimate
conservatively peflerts the murmber of commerially vizble growing operations and bs unieby oo hudsda those small
growing operations intended for persnas! nes.
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other parts of Canada and the United States. Research by Stockwell =t 2k, [2005) indicated
that about 16.8% of Britisk Columbians aged 15 and older had used marihuans in 2004,
Given that BC Stats {2009) reports that there were 3,455,602 British Columbians aged 15
and overin 2@54, we can estirnate that there wers 580,541 mard
province during that year. As previously mentioned the average user smokes 281 joints per
year [Girosrer efal, 1901). i the average user smokes joints weighing £.515 grams, British
Lolumbia’s domestic consumption in 2004 was approximately 84,040 kg (184,588 )¢
Asmmming the provinee's annual production in 2004 was in the rangs of 620,000 ths, the
domestic consumpiion represents only about 30% of the total commercial product, lesving
74% %0 be exported elsewhers, 45 our estimate of commercislly produred marthuana does
not take into account those operations intended for personal use, it iz probable that the
domestic consemption of commercially produced marihuans is even less than the estimate
provided here. In conclusion, a substantial amount of British Columbia's commercially
produced marihuana leaves the provincial borders, sugpesting that eur local problems with
maribuans growing operations have 2 ronsidershle impack on the drog situations in other

hoars ueers in the

jurisdiclions.

WHAT |5 THE VALUE OF BRITISH COLUMBIA'S MARIHUANA?

The revenue generated by British Columbia’s commercial maribuana production
industry is approximately $1.24 billion, Inherent in this figure iz the assumption that the
muaribuanz is sold by the pound 2t $2000/Th. We present this Bgure a3 a conservative
estimate of the smount of money that British Columbia's marikuana gprowers generate from
the sale of their product. However, we recognize that when the activities of the broader
maribuana market are tsken inte consideration, the $1,24 hillion figure ncreases
zubetantiaily,

The price of British Columbia’s marihuana varies depending on where it is sold and
in what quantity. The potential retail value of British Columbia’s maribusna sold onthe

Mi&s%nfxﬁssﬁﬁzpmvmaﬁgmﬂfsm 541236 annss marfsana sookers, the estimated domestic
OSSR ptméhemEﬂ@l&ﬁwhmmmemﬁﬁkg{mwibﬁmwmuidhemﬁcn!zmdﬂthe
m,ﬁ&nfgurewasmed
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estimates here, ws have tried to be deliberately conservative at each step of the
assessment. We present what can be viewsd a5 the tower fimit ef what iz a very lsrge
problem in British Colenbia and slewhers, We would sxpect the law enforcament and
public safety officials who are cose to the problem on a daily hasis could give reazon to be
s less conservative,
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Tzhle 1: Estimaned Potemifal Profiis of Merikens Growing Operations of Various Sizes

et was eimated to ronservatizely reflect the price Sor reguirad space, gsunming each light required at faast 35 #° For five or fewer lights, the estimare
assumes st least @ o bedmom apactment for 800 monthiy. Bebwaen 10 and S0 iights asemes an averags house with arcund 2,860 7, costing $2,200
ek, For 100 Bghte and iarger, the figure of $285/F° was used to determing the cost of 2 house fsrge enough for the operaton. The et for these
operations was talnsdsted assumig an atdud 5% and monthiy payments gyer X35 year.
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Appendix N: Easton (2004) Marijuana Growth in British Columbia
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Forowrment v & froe society . Thie return o et
ment 1% sufficlently grest so thet for sach
marfjuans mowing operation denolished, o
other takes its place.

For & modest marijeans growing apeaton of 100
plants, harvest nevere s from 13 kilograms of
mearifarie sold inpowed bhocks owtthe back oo
valaed at 8260 per pomnd. This amounts 1o
shighily less thar $2000 per harvest, With fmar
harvestz per year, groes revanss is nearly $H) 0T
A congervatively high estimateof production post
i about 225000 The return on invested oy &
potentally high: around 55 peraent.

The wederl ying characterirstionof te mar s
grow operation is that it functions a5 2
profibmaximizing achivity in which the values of

enstpuetand cost widld @ markeet eoqeilirhan rahe
of return Btch an ssupbon pammts an asbi-
mvate of e Wikal mendee of grove-ops, The range
of et mates dipends wpon the value of the orop,
the oonts of producticn, the dslemsiisted we of
reharn to other goall busbesse, and the kel
b oof, diseemrory by thepolics. For the yasr BE,
the setimated roonber of “groeraps”™ in British
Cuslurnbis may be a8 high s 17800 Coondinesd
with domestle somsumpton, nunbers of this
magritale seppest that exports from British Co-

“lemls ave worth ndarly $2 billion,

Why is it thet indoor marfjeans ol Bration and
simsampiiom appear fyale plase s apenly in
B than elsewhers in Canads? The mest striking
difforeneebotween BC s the restof Carnda s
ine fhes rabe st whidh offenoes are settled by charg-
img the offender {or “dleared”). Only ¥ percent of
passession affenoes in BC are deared by charge.
Elsechery in Canada over 40 peroent of poses.
sign offerees aew cleared by charge. In additian,
thee prerealtiiss for' Comvistion sppesr & e ew.

In z samnple of Vancouver man uans growing op-
grstions “ested” by the police, most of those
whe were convickd recehved no jail tme BB per
et Five o parcant weime seniereed B 2 sine
gle day or less and another § porcent repsived
genvterees of bebween one day and 31 days, whils
still anwther & porant roeived 60 daye. Sorms 11
perent wen savienced o M) days. Of those whe
are mpeat offersders, half amn reconvichd within
the year, OF the 35 parcpnt who were ined, the
average fne armunted to less than §1 2680 asoaall
amount conddering the sive of most marijuares
operations. Whils police nmouros s spent o
desteoy neatly 3000 marfuans growing cperas-
thores 2 yoar, the comsequences are rdatively small
for those coniched.

Ths Fraser insihute

Hladjumna Growth in Bitich Columbla
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Cutrent publie policy propueals smphagles due
erimminalization. Supposs, however, that mast-
juans were frested Hhe any other product snd
ware bo ke sald at mRil dgarete velee rther
than inkidlk, Atcorrent prices, 2 marifeans dgee
retbe ooats abomet LS o prodhae, ared sells S
arovwmd 3860 Since the corsumer omTently
willing bo pay $5450, ivnugging & tax on s sy
cigarettes equal tothe di Ferems betwesn the lo-
wal prociucton cost and the sheet price. This
wrenahd franefior the revenes from the cament pro-
dradirs and ritddlernes, fnany of whiren me assc-
chated with organired crime, o the govemnment
Crudely, poeprnurent woulkd have nevenms of
aboist 37 per cigaretfe. Thing consevative a5
sumphons shoot Cenadizn consemption, this
cnmes b revens of pver 52 billiss, and ghould
marijpara be tened on the @me bashs for export

{lassveiveg axide sbvwioss probilerns of intangtinnmsl
Aplomay with the Unifed Gtates), sdditonal
revetige could be penerstid, Further, pobcing
assets currently lowolved in enfording merd
jeana-related stehoes ondd be deplopsd diee

wihers,

What the analysis revesls i have widespread
parimne 1w i i Careds and how schemsive
producton is in British Columibia. As 4 covse-
greme, the broader secialdquestion becomes e
shumzt whether weapprove or alsapprove of lpesl
produrtion, hut rather whe shall exoy the
iy, As it elends now, growens and Ehstribn-
s pay sorne of the coste and reap all of the bens
efits of the multddllion dellar mariinana
industry, while the non-mad jeans-woabd g iy
ey sews poly opsts.

Marjuans Growts in Brltish Columbie
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1§ he coltivation and production of marijuans
in British Columiia bighlights the problems
indwereit in the enformrmentof lwsthet ave gemer-
sly ignored by brosd sectors of the popelace
Zome 7.5 pereent of 2]l Caradians report they v
rmar ifwana cerrently {or atlesst hevs Sonesadur
ing the past year) Of those aped 15 yers and
clder, shont 33 persent of the Canadisn popds
tiom peport Hest thay have weed mariiuans st lesst
anse i thelr e * By provinee there ave varistions
in recenybresriuares wie with British Colmmnbiathe
higheest st TE parcensd, arsd Newfmendland and Ome
taries e lowest 5t 38 percsnt and 5.1 percent re-
spectively. Thers iy varisfion in use by age and
s, with penaryger people more lkely © have nged
thee g than older peepls? with thals ndng ot
twrler thae ravie of femsles.

This paper raises several ismmes st Bave the on-
mpdative effset of ruggesting thet in e long
termm, the prohibition of marijusns Gnrotbe s
terved with the present echnology of produdton
arad enforoermant. To anpone with ever a passing

scrainkaneg with modarn hishory, i s apparent

that we sre reliving the sxperisnos of aloskol pro-
hibition of the eirly years of the last by’ I
that senry episode, on both gides of the Cane
ads-E5 horder e widespresd demand fr pro-
hibited sleohol led to therapid grovwih aferinine
snbarprizes thet evpanded o prodee the produdt
that the gemeral populstion &e—ﬂ:ﬁﬁ" Az a e
ment t: the endiaring significance of the perisd,
recalt that even foday we cheer for Eliot Mess =
hesmashes the aloohol malking stlls of orgardred
crimig in endless television rerung of The
Entasrehablez. Irordeally, woe ey fusw Bip & oorks
bl & wee do s

In Cansds, ared mone specifically in British Ca-
Turebis today, 25 with doghal neatly & mohay
ago, marfEane b oo wedly produmd and ex-
parbed bobe controlled with the fools availabls to
e enforcement in & free society. The rebarn om
investmoent is maffcently grest thatfor sach mad-
jusms mowing operstion demebished, anather
wiill fades fs place.

T Faminehdbed b seviemal peopls wherdune read, oo

ok, errefl o nosigghit st by fhis paper. Josom Clemung,

Flaerbeert G, et Bndonr, Misleolm Bashors, Kagh Heod, Fred bichidhen, Rt & Jossg Nigh Yaldhow, ared bt
Wialkgneah obfered valuableindghbbut e sotreponsible S e omtent. Liv Frecirichies: lpudwith dots drputagend
g sefwice . Chibiandy Law mipoesibls rerons.

gl efal, 1090 emitat thee figvee with Bfetinteoge of 8 3 pemvet for cveming sl 104 percmt for LIS, dpered, oriuer-
iz, Oimthe ] widhe, 72 percent afthe Camdioz population s weed alooked i fhe pagtyesr, dnd ZF peroed demtify e
el gumrerdly an debams smders.

Acmangg Thumer 15 by B yemrsiold whonot 23 grencemt v ved i e paost pear{Bingle o al fabile 555 Adthonagh it B vt i he
g yvey daka, Bty very well be Hhatihe yourngerst-—aged D and up, shoulf scheally b quariad a5 well. Dats fron grsds
sclusesle srgpprest hoat e of prerrBinios buthe pat year ingrede 7 i typlially sound 30 penest or belowe. The et
swelate arpamd A percend or Sgher burgprade 8 {Wav B wrih Shident [rip L Sureey 2000 Hghlihs Regork; Moo Sodtiz
Studend Dirug Une M6 HeW s Rosort; Prdics Bdivad Isbind Sfindead Doy Sservey 2000 Fighlighis Reporth, Db fnjan el
e S ooaitnd with thes Bnures.

e, for evsmple, Btk Thorston {1991} “Alssbed Profdbition: vwas a Fallure® Cude Polbioy Anabpdls Bl 157 amueny).

e, for ez, Wikt {1992, chogplenr TG o Thagumibnes.

The Frasarinsilide 3
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Althanagh there ave & host of inportant criming-
loygioal, wocisl, perchological, and aootmmis iz
pueg mmaociated with merfomas, this paper &
privesrily & Fanework that develops = series of
“facts” amd characterizations of the marfusns
indusiy in Britieh Columsbis thet can be revis
e, revised, andd challemged to meke a sersible
policy debats pomile® The first two sections of
thee paper erganize the discussion wiing the
echupist’smodel of dernand srd supply with

ats emphazis an the ier. Subesguent seotions
inelude & methodolopy and sstitnste of fhe msm-
ber of marijuans growing wperations
{"groweaps” as they sve poprelady known in
British Colurodds, sovmy disougion of why Brie
iah Onhembiz appears to bo s slgaifient locstion
for marfuans production, and some thoughh
ahout the ransformsstion of currently Blagad e
rng vt e revenue wers marfuans b be
wudde logal. |

rihaans oongomrption 1 diffiest to mea-
e, Althgugh thens ars plerdy of data
shputmarfoens prin Canada, very htthe i quiane
Hiatively oriented. To sy that someone “pees”™
pres oF twrlos & week is nobvery spacific shout the
granfitie they aos lkely o we. Beusber sugpests
thist & “wery heavy ner of marfuens oorsuneg
aboot marfusne clgarettes per day” (1996, p.7)7
I Aestralis, usage b bearinestured b the S
trzHan Enstitute for Hasith and Welfare 1958 Mo
Homaf Drap Stofegy Housdold Survey® Moce
Avstzsliarg appeared I have vied marfuans (3%
percent sompared te 23 pereent of Canadiars),
a=nd more Sistral s hive weed mEieas e

cemithy™ {15 parcend compared o 73 pereent n
Canada),

The average mearfjuans cigarelte 15 04 fo I8
grams i welght (Adsms and Martin, 1397), *For
thoss who st think in Foperial wnits, e are
about 2533 grams i an munce or about 4554
grams oo pownd. There ame, of cowrss, 1000
gmms. s kﬁmgram Comseqasmtly, sren if musrd-
juana e Iy messered it neober of clgsreties,
quantity iz still Siffeult to ssses Loosely, 15
prams of marfuans et betveesrs B and 30
cigamettes acronding totasbe. § beves fonand 1o one-
rection: for the girength of the active ngredients

& Pdomotdiwies e Caredis fdvral e asanent ndigives todeedadmbze pwel asmomis of sordisee. Suds prgpaal

ey separis and spedfic reponss.

1

sl s e care gl e Buie,

(i b wbueer Sowred, by arconed ol sty Shont dhs S St o Biritiseh Coshinoniboly Sl AevendomnBy, i luassy couir

& Doightal doeremtasvatisble sthirfamm dlar o fpalfatiombedihiadle 88 Althongh thes detafowe more tborma-
Hlom shout franrrsy of cromomprions, qussaitity womt ol be dmpnated.

v Otherafind dighth lower values abronsgledy (199 fomsnsper et W Rhndegetal, 1095, Wt Amveriod s Unis Spandion I
B Eovangs, 1E618-07, Wiahimygbonn, 13 = Ui o Msfcanat) Birasg Coamtre] Bediey, p. 20, etbod ire Reter, 1996} I ceovbrasi, come
sl chgprette wisigle it nt (17T i, a wolpdt that appars by have stabalined sinoe 1988, Pror tp 1988, e wlight of &
cigansits had fallen from over 18 grasy in the darly W00k b5 abed 077 today  GfeBoums st 2of0T Husbagfle

oA Thiof (A3 SELEANE S R IL E bt sl gt 1l

Marfuars Growdh In Brifish Cohemisa
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or thee “weei " of the dgaratte. Boms paplere
pewt thart Brenr Sonusmarm 24 ey ag 81 dgacotbes
per day, but ey sre sbvicnssly sotepiions.

Bome Hmiis on the size
of the nfernal morket
for marinans

¥ mnzghly 7.4 percemt of the Canadian population
wﬂaﬁﬂ}r mses musrijuane, thew with 25 milhon
Carvaitare aged 15 or pomer this implies abowt? &
roilion peers. Table T ports this sonswaption into
oo king of raﬁmggrigal pﬁ@ﬁgﬁ\rﬁ}g The first
eoharan identifies the pumber of users based on
esbirvesbes of whape desdribed in Bingle o 6] {199,
Table81)Ths scond column gives anestiratein
Tetric fewas of intereal Caradian roarijoans con-
sumptior. The thisd columm multiplies this by
prive toillpstrste the stre of the Canaflzn {ton

suvmptan) msmhet This of comwse doss not ine
chude exporis. The final colume details the
axperaditure by Corediang e (legml] tebuaso for
the praat fenir retrs b Hstrate the soals of the i
termiad moarlot.

Howr large & fhe industry? Bependiteres o ile
gl marijmee in Camalaans roughly thesams o
der of magndteds = thozs on lsgal tobison
prroxhucts. Subibtantial thenagh thess membess miy
b, howwever, they sre nef Hhee dontral dsene. Bven
asthe Coverrmnentof Canads sppavently plass b
redros the penalty for consmemmpdion, ot athen-
Hor forpses on pregwchon for which e extermal
sramsoeed iy thes Uind e States is stomaltansonsly an
eooramin geldmlse and & politice landraine. &g
the eyvidenes will shoee, it i cbwiones that rosch
of the British Colurdia marfosnes (rop i grown
For srxpyart.

Taie 1: Estimates of the Intemai Canadian Markel for Borikana, 19852008

Yaar Curran users Totsl inbrnal Amual spendibere  Anncs! sxpendiun
{miiBans} sressmniion® o mErana o5 trhaene
{thausands of {hilions of dollzes)  (biifoxs of doBars)
Etgprame]

P 5% #HED 4

0 130 24 15

o 143 &8 i3

o £53 o) 16

1653 096 #3 1%

o0 i bk &

985 g8 ELE i

L 17 565 iF

F 17 TR 17 ot

e i s 1% 2%

ELod 83 4] ¥ 54

s 5 45 14 23

“Tabfie £ pravides mpser and lower epsimates.

Smrces: See Sppendix Tabis 1A

i Thirtebde Sclerivnd Soom Appreshic tabls 14, whichdetatiethe snarompand snatadond cortroction. Tabl Tuuestie Tow”

T Eraar fnskiul
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were i very Hetle hard infomistion shout the

B sebzal neming of merfuans grwring opere
toms {“grenw -ops™) i British Colorndis From the
pattarr: of police enforeevmerdt we beliove that the
nrrbers have been mermsing, bat the ssbus]
spale of marfuans growivg bs el fo e
with atsrmance—fer obvie ressons. Froom 1927
tes ZEHE, Plevas of o veport that the mamber of
grow-ops discoversd and dizsmantled, or
“busted” in the ususl teminology, more than
Sinabled: forn 1,252 t0 2808 This ismme is ade
dresped balowr it the section titled “How Mary
Clrmpv-ops args Chat There?™

Thexe are soversl ways o produce marfuans. 1
will discgs the putcomes of indoor supply,
which is the rmost relevant toanudunsetting and
the curzent data set. Nearly B} peroent of all
grow-ops disreyered by police are indpsr opers-
tioms, although this reflects poliving mets ag well
as the trug distribution of grow-ops. Purther,
thers are Hkely to be plenty of mddividual tari
juans grow operations of 2 few plants thet arenat
Likely candidates to be busted and are conse

suertly are not inchaded in the shtistics. Beforg
turning to te production side of the manjsans
industry, however, there Iy the matter of prise
that permestes any discasdon of fhe busiress.
The rezet section develops a churaderization of
e relationship batyveen price and quardity thet
1% sed thronghaoet the restof e snalygi, This iz
irmportant becsuse evaluating martpaans qeant-
fies sold at per pousd prises of produhon may
lsad mdifferent inberpretmtions of tlae and signif-
teareee of the indusiry than by ovahuating soari-
Joans gales ot the more sxpensive “per ﬂgémﬁﬁ”
tervel of cormumption,

The price of the product

To give some ides of the value of matdjuares {Ap-
pemndix & discusses the estimetes indeotal ), table 2
tesem psrmated values compubed from crossCane-
ada dats gathersd by the ROMF from 1998 o
N9, Aperopating these dats sl ectimating & .
laticarship for Brifish Columddz ghes 2 senee of
the valoes appropriate for differant guantities of
thie drug ¥

Tabe 2 Beisil Porchase Frices by hasaniity of Puschase

inlt in which puachased Y gar FU4G Giram waipht Prlite perpram
Canadian § undi priee of purehaze ol the prthass

£ graeen &5 1) 1736

3 gy 53 H 4] A

T guno g ®a E58

 prmd ZEIEH 45343 BT

1 ERagrem REFRG D RIS

Tee: rmsert ying estimation appeys op equetion  in Appemdic A

rr o Dot sl wn weisschsally gt sr mporied e fai et For sample, e Miograe prics Sa sctapedstiored e
adinaiied poiesy fizoctios St relafe price o quantity. A0 e other quindities were past of Swedsbs st

Masfuana Grevth in British Qolumbia
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The table's fivst coluns: reports the wnit of pur-

chgse, The seeord gohemn neports the average

prive of the parchase of thet unit. The third ool
Tormr indicates the monber of gramg i the pus
chasse boredle it order fo puot the punchass into =
corprmsyy. unit. The final columen epacks the e
pHeit price per prav ot the differentqranttes ds
is mpectad, larper quantitios are cheaper on s per
gram basis 2
|
Growth evele and “bud” size

Chatdonr orops maahare anee & year. Bach indoor
op ke betvwees § weshs and 4 months & mae
ture P To e on the side of coution, we will s s
period thet gives four harvests per v,

At harvest eah plant prodies one “bad” which
i5 the strosture that predues sbot 300 grams of
uizhle marfuena. This, in tom, yidds a dry
wiright of roughly 55 grams.™ ifhough they may
npt bt & represemiaiive sample, dats from Vane
couver police drug buests suggest that in 1998 a
bud weighed sbout 32 ounces (B0 grams). b
1559% theaverage bod had ireresserd tod S oumoss
(B2 grams). Mostestirmates {Flocss of o, for exarm-
ple) ke W grams s the redeveard average. This
assumpiion will also be made in what follows.

Polenoy

Chme frequuerdtly witered senthment is that British
Colurmdds grown marfomms s on the shonger

enf of the speerum. This mey be roe, bt itin
tricky & docoment evstemsticlly. Dete ool
lected by the ROME tered o suggest thet the po-
tency, the TEID content, has rermained rouphly
sonstant gwer the 1995 to 1999 perisd. Na-
fonally, there was ng vbvious incresse o the
measured quality of marjeane soquired by the
police from waripes schvibes: bust, boys, angd
the like. Within British Cphemisis, althoopgh the
mean THL oprtert has incressed over the sames
perisd, that {terense is oot statleteally siprifis
zant. ™ Consequently, although itIs possible that
thierres b Boars v Ity iy the THC cordumt {if
popularreport are b be beliovad], it reraig fo
be ohasrved aystesmstically, though the Taw
renreleirg are nod incoceistent with an beresse in
the Lt 1990

T he house

The rmarijpans producer meeds an extsbidhent
t house a grow-op. Typicdly, groveops have
been fourd In rented houses. A houze typically
renbs for sbout 518 00 & year, though there is evi-
sderve that inereasing the seale of production de-
mands aberatives ® Grow-ops avise {in pard)
bemuse fhey have a very quick timme to mmarhet
cornpared o ratoral martjnans crops that bave e
armnal oyele ¥

The equipment necessary $o TIm & growop e
chades seprplieg, lights, fane, seode and misgells
newus other materials. For a 0-plant operstion,

12 Ferewample, Conlling (1998} find: asindsr relatiorsdip for covsine prines mmd aqpadities in e Lkl Sats

13 Awelstively st phangmaioe: bt grotcops arg baing fnamd with “wnsrmons oroke” bareosting,. Thatis, there %o “oir-

Aa® oof prlam ity e dteoch dhare o e proxfucions prooei. Such meded tuless o burde-ou Work, sinoe g bdhor
avmtbyir broe i B uorforraed e Freguently, But i the grow-op s uded by competibang, hes teere B oue: less mar-
lostready pralacdt svaide, A clear badeolf fabuing made

18 T ouloitaom: Sher gl geviral drller Tuadh, bt Tl ok g aaimater of bt o ar Soac e Py are.

15 Hased o 200 BOobsarvations, fhe THC{dalta S-tetadipd mcansabinad oot frov 199319099 was 65, 63,6 8.7 1 and P4
pratt (Lo, TO0%
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this mnenstibs to shoot SO0 The dectricity
eogts ahont 82 500 per year. Many grovesrs gladly
pay for it Oihers fear thet the hpdoo company
will moHem S ooretve nsldendal e of glag
ity i smdght iveetiate 2 Still otbers shinply
gheal the elesiricity.

Sirmilarly, the grower cantot st upa gererstosin
Fhua Baedde yard or o & Baleonyy Bhwrill make & oo
spicuous notse and will alert thieves who would
hielp tharmelves to the matering buds, an activity
ko sy “grovecipe”™ Obvisedy, there iz no
pruablic recoarse if vew, a8 2 growes, are burgla-
Pt Mar gam you cany theft surams for the
walvable crog. This may alsg hilp o eplsin the
bomn in “guard” dogs in seme parts of British
Cpbprndis’s Loprer Maidaoed aswell o protection
provided by organifved aime for slected opera
tions {Flowall, BEES.

Ignoring electricity omsts, teble 3 reports that
the tobe] materisl ook of the operation is alunst
S22 000 Oivioosly whatls rmdssing fs the labowr
cosk At & minimms wage of Pér howr aver s
by day to prowide for comstant seqwrity,

e ot of laboner okl 2dd arether 70000 to
scpemses. O the one band, vnlike the stendand
mindrrum wings paid and reosived, this is tac
“frem” and aven the most ensvely farmsd
grow-op does nof reslly nesd 34 howr gare all
fhe Hime. Consequantly, this is & 2oy high et
mate of labour oosts, and means that we will
tend B wnderabate the profilabilitr of grovwesps.
O the otherhand, thers i always the poasiil-
ity of viclence lassociated with prow-ops,
which adds = premium © the vseal mackst
wiaggd . For olreioss ressens it difffeult to doe-
urment lalsour ussge and remmunerstion pat-
terne systemsticslly.®

Mow mupch dees such an
aperaiion produce?

Alihogh most estimates of production are spece
ubative or dedgred to serve s parbiosiar purpade,
Flecar of al {p. 35) fine that the sverage memier of
pants discoverad in all maripams mow-op basts
argnmd the provinge has been on e noess.
Across British Colummbis froee 1907 b 200 B av-
erage namsber of plants seived e from 140 o

113

i3

7

oot basy reporied B Vasomver sewgpapers sapgpest Sutanew houes veorfh S50 I e e being purciaded
aad s fear e Y err s e gmachiparrpanies, Lasge-odegmsdutionn ot grae b opuationgin mmoee nus] stfings hosala
bewn fomd mecently. This sogipets tht fhe doale of grod-ois b inerosdng Sed 3 s bunndehen with obaovation: by
Phosss ot all

A geich mivelintion b maciam g opaaticss e valbleto anyoee vhe wishes bopertse fwe Ieeroet The detad] ared
appanint sephitiatien of e Bduwlegy Is volomineisr, The palice have provided tipe for spotiing goow opemtiong
Bifge Fovnims. iy didhaend e aemergeup Soliedrae, spmtivn b, Thes & pfermation os B tyees of Hehts ond pro-
e ATyt maniiine inderr widkd by folowing B lisks b sites poch = B inesserstidnber o

Tl P v rismte cone. Tasler yot, by typing something ke “murfoans ghowing” inde & sarch engine.

T hinis typical iss the s it e s Seonagh B siverage: sl inbigher B W plasds et grens-op, mie openations sililze
el sl and e ghaverage & dos to e relly Brge svad gpecten b Bustt of Boevands of plaste. Thae are rda-
tiwndy fow of theseis e date, A rapmll, slthoughl call Siiatiepical 3tiss siatemand shomtnst 1ie by tbe ohgerved rather
than memn sonber of plank. The aversge sumber of plant found & grow-ope e g,

Tasbirvttngde, there Birdteitoranengasme 1o aiormer Betthe dectridty mppleitnatactvain Shebfyingiely
fpteniepipnide s thery fall o oy et bilke, Wby falltopsy, cram fand biepaing Soa motter, thes the eactoaty gy
Bprcts g ackicen b tha police gince it i a theft in pragress.

Bhaecroprping foywhich e foasncer and the graver splitithecrap) also irknewn. Someinftrmal ropertsbs the authorsug-
fent a -0 aplit s o,

barfuans Growih in Briish Columiis

b 1] The Freser bmliiute
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Tekis 3 A Cpinuiation of Yencoiver Brow-o5s

Fovgnun Hamsdpers Commes

Binndes afslets pase} e it smd medion fo 568 baepg WHDE
Tmeis Taoam PRA-TRE0

Sfumher o graerwg [ Fromm i 45 33 wmeka

Fouzed drer of buedy pradussd duding coe year 4w B8a 40 Ezch bud B senghly $06 prioae

Tupind wadghe b Rl 1% Oy e f o wnewest foar dory wnd gt

Prrice: mor pomnd Sl SEED %o obde {2 pomnds por B5a)

Aornal valme of sales S Y Tty ds bk rommdedy

Costs Momers ' Gomment

Histne ey pred el A Pl vers nopmparey

Doy L Fanig, Sighty, coeebineey, weds, .

Wizges fEmplics or expdiafg L Careand dippingofplonts

Elretriciy™ frkoih uid be lesn € tpemice soads power

Opemting O3t L ey 550 pear pommad}

Shae 1o aparsiny et o ﬁmafm?mu;

Haf revenme b st 15500 mgyw&m}; Ysa cgammgcmt :

Fetum on & Al ek coel 5% (S i Trmded) -

“Sopusee Widhtead {RO% prowiday dus shiomt e e digtrBeitinn fbrogys oo thiersetafayseile Fonges rents oo » togual svernpe foee

Soral nuwgnepers. Fiass < ol provide sttmatey of the gne of buds.

“Plecridny et D5 s per B sl enanmnoad oot of EL500 fer Bghfing B cperation., Seme geoem By $is amwaris to sughiy

555 per phnt.

180 There ate apparestly more opemations, and
an apparent increase in sive of these operations.

& rough caleulation of 2
marijuana grow operation

Tor et & gemwi of the nmebers for @ typical epera-
oy, msuTRe & groweop hes 100 plants, This puts
it in the “mpdest size fr commercial we” cate
gory. Harvest revens cornes frorn 133 kilograms
of merfivans wold by pousd blseks ook the back
doer at $2600 per pound® This ammmts to
slightly more than 19008 per barvest Sine
Hhers are forer harvests per year {on the conservas
tive side), gross reverme & et $TE 0. Bwin if

costs are showt $3 500, snd the final sales ave
split equally with fhe operstor, the netrabe of re-
s o imovested mmoney i potmtially very high.
The Biplard growe-p mmshes around 55 paresmt
rebarn for & ypear's worth of adivity using the
racat corservative swumphions.

Brettlve ratenf noturnis not reelly 35 percant. There
is the chence that you will be busfed-gither by
o ool st on the wnoryg side of the law, o1

by the polics. B 10 pereent of grow opesations

were bested by police, competiiorns, or Siewes,
then theexpected srovml mte of rebirnds shout 40
peresnt™ This s sl @ fine rate of rebern if you
cane get i, but there sre dearly rigks in the busi-

Thaw mimy o it Mghonarrently, Indd ssetaible? Indipomining il Hgurs wit BritishCodombdanen e i Sekeow they

smppasted Het thay wen s sl foget mom Yand ], Al per pumeed, Thisisams] enpirkitm snd srvesto alerithe reader
i Hen grons sveirlainBeswl any adimetes. Cortecpermitly, in oatimating Y rember slimsiiuams goow speraticasibaln),

z
i & appvmapriats Boare & wWide e of sesumag i,
i Fraser instiule

kL]

ftfunne Crowils bn British Cobuvbis
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ngss that are not sbout business. Interestingly, the  groweop buinew provide a whanism for deter-
chasrvation that thers sre sdditional risks ard  mining the nander of marijsne grow-opems-
ot knowledge of the reharns to the mariieans  Hoos. This is Ghoussed in the next sedtivs.

hne of theenduring problems fadnganyene  This section preposes ene calnulation method &

mta:aﬁta& in heilegal, or “Bark” oreven  infer the mumber of grow-ops in Britsh Colurmiskia.

gy aconomy, 18 to derive an svtimate of the so More genevally, ith s techniqe that could bewsed
Aarlying el of Iial setivity from the sampleof  In 2 mamber of gtustions both current and stort
those that ave detected. Thereare problems indo- sl Althonagh one may disagree in detadl withevery
ing fids A few might be cotelogped vodersome aspect of the analyds, it alws provides 2 arget o
hrpad headings dassify the underying varizbles that ey be -

powtant 5 any anadysis of vnoounbed ackiviies,

sarmple selecton-—~oly the wnlucky or the
leagt capable ave capght; The approach
var}-mg m sty of @ri&? &EE Eart o ﬁﬁ The underlyieg characterization inof the grow-op
suthorities—more police “fizhing™ mears & e e s .
higher cateh, at lgast initislly; and . wa p;@ﬁtnﬁmmmga&mt}r i which ﬁs"evaiue

) oof oyt begs cogts, Telative fo the value of assets,
an uncertsin fedl for what the dbenatives  yields the rale of refurm & assels. For sachorop of
arefacingtheagentiwhe srethinkdng of goe & growe-op, all costs are fundamenbedly vadable,
ing o flegel production—an they finda a0 thetwe can writs the mie of Teturmn & relative
remminerative lne of work in the legal sec- o costs™
tor, of ang their alernatives really all sbout
{llegdl alEmatives to, ssy, meerfjuana pro- I the indwsiey is in sepaiibeiumm, then the return
duction?® erscapital {or costd) i equated to therateof retarn

Tt it with oy 2 Spercent chuwss of ralizing Four s, the sepueied rie of néturn bedanes:
9 = {3 = SFEL00H - 28 SN2 SO0

vy ‘Phems b abl] plenty of dissmreement st the montier of sworipoes g aperives in Brifith Colombis. Mark Huoeof

The 3o amd Mol of Jaramry 15, D0 mpenite: “Police estionsde 3000 o 3 Ot greve-vps sre proching B bnad fns Grester
Vamrotiar® {p. A% O Famizery 37, 2002, bnaveirer, the Veavnes Swr's Seott Bapuin st thetthe Read ofthe Vanoon-
war o sepuad, packor Kaah e, “ognald st sntivnate the sammber of growing cperstiors in Vanomever, but ped the
srvmsler for the Lower hsinind bop bemn paggrad sehigh e 15,000 flitaibam mepine ovghike hind. Inleresingly, on 2
it page of B Jamncy 12 2004 Glsbe and Mol Poter Chorey reparts polics acteurtes that et s sow TRO mears
st gt expivakions in (itarke fp. Al

za  ‘The shemaye i bassums ot e capitd Biged fora nambered cropayckia Thiswonld hewe the effactol incresing G
e o st medativer b the bt Bugse. Conmepointly, sy tion: binses fherebur & o gt i dow s,
Tl o™ redruns on invested capitel are 1ikely to ba il

WMar§umra Growth i British Columbia B - The Frager fshijule
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ire etheir imclagtrien or sctbeities on they wergin
Thiz iz the key shsarvation delring the st
mztion of the tota] nombsr of fllegs] sctieities Fis
vehat links the imobssread Hogsl setely to P
bervgrwwrs, Togal workd.

hlore formally, we wrile fe valus of cotput, B0
{grice Hroes geantiny) less cost, C reladive b9 the
vahag of capital, or in this cage, cost. This gives &
rste of retern by investment foost] in o\ particels

Thass B 15 & veturyy ovn oodds and lpoks lee:
1. Re POLYC

The vales of cutpret leis ot s neb irewrng, PO
. during the yesr, and fhe refern gvee costs 38 akin
to the usual caloulation of the rate of refum to
capital. B we balieve that fhe ingdustey 5 0 aopai-
fibrinm, st which more will be said later, then
the retrn on capital for oosts) is equated b the
rate of meharn i other indusiries or aetvities o
the rrargin. Thus B = BF, where B i3 the ket
rate of rehams.

Eindike the market, however, # grow-op elodes
nggredients of extagrdinery itk motcaptpred by
legal market entities. Tet v add & probedsility of
getting canght™ in & growsp and consequenty
the riskof husing e ertife coop. B B probadd ity
of getting caught & T, then the harvester has 4
{17} produbility of being sbelo to sell queamtity Chat
price F. Compared o 2 risldew e, this lowers
the: returm to any given investrrent 2

2. {-RPQCIC=R

The lefi-hand sids tellsras that the harvesberhaga
{tor} prrobbilite of betng able tosell quantite O at
prkee P Conopamed o a legal vale, this loweers the
refurn by any gvan invesimeent, The investor is
sesunusd B ke the costs, O, whether theoreap can
be sold of ngt.

The expectsd pehsrn 1% eguated {0 the retern that
the tnvestor cine gt in any other sech of the
eepmanmy, B Inaffect, we assomms thak the poten-
Hal irwestor in the marfuans buedness s Boed
with fwe opions O potential praducer can
wegt i those activities that are lepsl and receives
reorrmal Tate of refurn of B or owr pobertial pog-
ducsrcaninvest it s grow-pp Deat indudes anex-
trgordivacy rizk of oop loss.

A refinement

The wmerket tate of rehon, B, constoing the

st of Investrment in rmerifeans grow spers

Heres H tnowe snd moore people get inks the bl
oozt evventus iy e ill deive the reheo below that
wwhich sovkd b mizde in other business activithe.
This lirmits the shoe of the ssctor. Symeneteically, i

"thee return by marifoans groweoperations i higher

than the rebeon in othér actvities, this lesds to
more nvestnent going to the marfuans indue
try, evenhsbly driving the rebuen tovward the mar-
ket average. This besic framewark may not fully
caphre the ssrential comstraint on an ilepst ac-
tivity. Do potendial growess of marijpars view
B rmarioet vehurn on funds as relevant in asess
g thuelr shrecnatives? If one wems lgeming fards
b & groweap producer, the lender mayinsisi ona
risk premivm amociated vith the loan so that the
consiraint sssociated with an squilibrium in the

25 I his comdent, “getfingcsmght” whodasbebug dhopped by wpmugmlom: sompeiihors % vall a2 hoving yor cops catds
fire oo minglybe: shden buthisves & B spparentlylad fn e disooveryof 8 “maive™ hpdroponicopenstionis Bamrie, O
Saries, ire o el Bolemns bonetoni oo it S e 2 of Hiighwiay 004 T e Glberond Madl, Jamzany 12 240, p. A1, &8 35
Vamoiver, pelice spvcydate Sor » manijoams provw-opemiion invaded esch day by coanpetitors.

2% Theinvestor is swnmmed & low the roaty, , whetherhe cropoan b sl or k.

T Froger insilute

fastyrane Growth in British Columbia
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marijuans growingbusinessisnot the market re-
tern, B, but 2 retwsn that i risk-adjusted above
thange agsodiated with bygal investmends. sz re
sriltt, the vost of fouds thet thiz greep fages cae
rigs & gk prawius relative o hat of legsl
imrasmmenpe ¥

This sugeests an expression ke 55 relevant to
the basic gepsilibrivmm

|
3. HEmPO-(3/ C=Fran

which sguates the sxpected return on the
lefthand-gidy b & tgher-therelagel-rusrhed re-
turnby ansmountol the sk, ﬁélﬂzxmgh the sk
rmay vart slomply by additive, Appendic Boderives
& forve that is corsitentwith 3.

Caiculating the number
of groveaps

How does all this hely with 3 cebeulation of the
nytpber of grovw-gps in British Columids?

We need tp agume someting shout 8. We 2
sume thatitis the sk of belng busted by the po-
Liea™ ¥ we ssswme St ooly the peolice bust
growegpy, then v can deeelop & wature of the
total mnber of grow-ops in the provines.

T see By, meall what we “hrusy™ in s s
™

= We hvmver the price of the praduct {See ap-
pemechin BY

& W kreow the quantity of produc for sach op-
gratiore--ar atlesst we brow the svetegeout
et of thoss thet are busted .

@ W knovar the oost of the aperation, althotgh
e e o few nagming isstes thatmake thisa
msre gpeculsthe caleulston then the ofuer
s,

& Wa lmiow fhe market return on legal evder-
prisgr—although thizs o be zargwﬁ, the
rangze of wariation ik Hhely ot tormadber moaach
#5 will become spparent in the caleulation.

= Finally, we alvo have s messureof the nomber
of operations that heee been bosted sonnd
the provinse #

These data are safident fo calculate the ymrnler
uf grow-ope. To see this, firs consider the vard-
able, 1t Since 7t is the prehability of betng busted,
we oan Hhinkoof & ez being the ratho of bty rela-
fwe o e fatal, T the {widowwty) tasieber of
Frome-0ps:

4 =BT

57 Mo et il isnet The s agavether svperiment should » penion partidpate in e byl ar illegal morket? In ascas,

chimrly thae dechion i bapisd om B2,

2 ltabsshonid mdude myotherdsk assciatd with being gl e fhon kgl e g bk ef resources: for nucdressed dheft,

rmbyas gaourity, ol the ke {sderestiomating the risk wil

gt Sreribe P 15 ‘L;-rg;fggm-g?;

25 Do Bhis ogmsbesed, “ Jonepver™ i wpoeelafive vndor Sre bod of dhrvmrabenes,

3 Thigaf mame iepeliceinags. Raduwiold alavivahode it * oo helis, oracy sther svent et rednssthenbiliy Roell S f-

il prgdust s the lefi-hand yide of the equetinn:. Af dcummd sadivs, S reporis have marfusms “ripy” stameaday in
the Veowsrnater res allers, Comegnoimtly, Sune calonlstiorns fut wie ond¥ polios debs b opfizrusis the nomber of monrfusns
Rrove crpmrabiom s ey cvmar vt

Marjusna Geowth in Briich Columiia "%

T Frazer insillate

APPENDICES: Growing Marliuana in Residential Dwellings: A Report on the Hazards

273



PUBLIC POLICY SOURCES, NIBIBER 74

Table 4: The Effsect of D ferent Assumptions for Estimaling

the Murder of Grow-Gps In BE
Fuphug! Pallon Hpmemag figened Harket Ripturnis RO Whanthe Beturads gk Ad-
Srow-np Buds Finhun in Fate o justed, B*s =
s R i Teid | Tmpied | (opiad Tonl | feplisd
Tasberof  Prybabilityef | Hembersf  Pofbabiity of
) Con-aps being Bugbat L opes Being Busbod
B B Baic T = T "
k2. R R 3560 asys L3508 (=)
i i%s e v 474 E o] ! BHES3
48 BacE o3 453 08k
35 Py 5 5550 0%
38 LE GE% SRR Q48
5 501 b TIED £RAT
268 PR 045 Lk wH
T 450 ot 0,550 £r28
g T s 200 o
iF Fou3 kS THM Az
18 &880 s 14580 R
5 BB 0FF koY 1 aga
T4 BELET e TEAH Bt
i3 5 3% TEHE) ke
1z shsba B AN 05

Since we know the number of gperations that
hasve beor brsted by the polize, B, eoeryidng i
“Ymown” {however irnperfectlys exspt for T, the
tote] pmmber of groweope at rigk. That &, we
kmow P, priee, £ quantity and B, the ate of re-
turns oy eg sl econorel e adivity.

Somme mundputation gives ws the fellowing -
prusion

5. q=ET={PQr ORI/ E{PR/ O

wr, Anally, o expression for the ohal nuonber of
Erow-opE

& T =B [P EPO AT LR

So what do the menbers look lke? To luwirate
Lot B=2, 8000, Jot B = 100 et {PX/C) =5

7. T=280JLEN/BL10)]=
A = 4,308

Table 4 reparts what the twory tiplies for the
wumber of grow-ops i British Columbis wing
variow syanpions about the mte of e value
of entpat & costs. From the esimates in bl §
the number of grow-ops wouid be betweas
19500 anndt 17 500 depencling on the approach to
rish Frsbater sections D ime the WA Smreas Fhee
Hens it best chamoiirizes conditions in B,

sp Thi b the wember of *Roended” oaas i 20w all o Britedh Coluwdia Flecs ot el 302 g 22

The fraver inziiuds

5 Hausna Crowt: in Briteh Solumbd
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Flgure 1: Homber of Madinens Grow Oparatisne as & Fisictlon
of the Valos of Oulsed snd Bale of Borkst Botum

808
Beham &
Tlarket
Actvitios ‘ 4

Mineedeer of Glrowy Operidivns

Value of Chatput to Cost

tachud) fs plothed on the “ ¢ anisand the “Nun-
ber of Croweops” i slong the verbieal arie
Althoughrot plotied, e value of f, the probabil-
iy f being brsbed, lke T, i & caloulirted value.

Estimates of the toial
number of grow.ops
applied io the regions of
Britizh Columbin

The meost recentoharacerization of the nomdherof
growaps in Bridsh Columbia i to be foand in
Plorsset af, 2002 For the vewr W0 they suggest 5

fgure of 2808 inddents of busted grow-ops &
Britizh Columii,

We can g the implcations of the medd by e
glonif v e vwilling to gowith & particaler valoe
of the mie of reterr and the value of ouipnt rehbe
tive booosts. Table § tabes muxdel 2 in which the
rate of returs includes s eoplicit dsh prevdum,
ared s the value 1.5 for theratio of the valwe of
sratpast rekative o poghs,

Alhough Inferesbing, heome they indicate e
likely wcope of Hwe marijsans hulnstry geo-
graphically, yearly varistions n fable § am

fdasijvene {3rowth in Bhteh Columids
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Table £; mplisd Nuwber of Erowe-ops by Boglon

Hlgidst i B T . i
Cieanatioer Warg o ZATE AR ey 535
Frager Yiley i 10 12 e
SopramEshd Sl & L i o
Mshland Soumthuest oy b TaE itk
Santten Wi 7 TE o
TosnaneRreeans =7 o FH 5%
Tapind = 0 e r‘.z‘-a
Cowadhum. Ykl ) ozt Ly A
Snnghine Consk 2 e ZEE i
Almermil Tpognet BE ¥ T3 ik
Powdi Riwr v o E i
VanenuwirEslindf Cosst 2081 275 451 3.8
Thoompen-Fhaia 58 5% Bl L
Tentraf Okarnegon. = =5 #5 Hig
Mihrhem Okzmgen e 55 b S
Canog sn-FirdTeameen e b2 b =51
CohumBiaStusang Ba i3 A S
Thean pranicenagan L ] 1701 3054
Feaserdiont Ceange 0] L Eh
Carfeag 44 b2 TEF HEn
Serdno Ol =5 SER 37 )
Eearal Rivteenizy ] o} £75 2R
Ketewrory Bosmdery o s 2y jrz
Bagr Knvgstenzy L e B %
Eoderar Ouveal e i i ey
Fftzma - Sl frs B = e =
Baeena e, o aliug A B £ 13
Tt Covd & e o &
ek CrapiOvered W3 33 04 B
Trullidugr Merhudkn & 44 2] TR
Siidne {regen) - & = -
Sebshalvend & bz -] =
Fesney: Bingr = ® &5 44
Sinrhers Todie e & ] 3
Froviise Ol . _ e 15055 TR s
Azenmption: Eatino? Sdks o Coes FOICT =18

The Bete of Ratum by Ensergeive R* o 40%

. Fun Probabily of niing Boved, In 1%

The Dppee syt Cot for Shee geoans i fwl

Marjuang Growth in Bl Doluentis 18 The Frasor baliute
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Tabde € The Export Consepuenees o
Different Extimaies of the Number of Geow-Ops

Yalus 0F Dutpas io Haupher of Norluans Prodution  Madjeses Byt SgialitBekVelue
Gnat Ratig? Gmaw-lns* in Brillsh Crlweia  from Bedish Dolumbls of Eypoptgs ===
PG {iatis lgnz}™ {matds Engj Eilllone of dofiam)

£ 450 e P 3

15 45 i 2 g

a8 R ] & Lz

35 5780 =3 ol ;o haw

1] E¥ ) o e b s

5 bl i3] 5 5 T3

0 ke 2 5 09

3] 85T B it e

a3 L o I px:d

L TRER: = = i

6 4 5GE i i g

tE T E 365 153

4 A o] i 5

% F50 TEE 735 ET-

1 ELA iA5 145 747

B tubde o Sow Al g of e cslimcing,

“Agmume 353 groms per phove s 180 ploniy et vy Plaree ot a1t and 4 crops per poey.

ERninh Cokemivte :
i matiane! oad weliuied i commpmpiun pir oo o A0 kg,

ek one B pradetin ber BOconmmp . Mafonal consmampdon fromm bls 1. B aRRumpting £7 13 pewent of

dirivesy emtirely by the mumber of busts in each
ragion. Incrmasid ordoropment prishg from lo
cal comdifiang are much more likely to have an
impact it s tephon than they are in the pverall
svheme of things.

Potentizl British Columbla
marifiuana exporis

heing the esimate of the sumber of growaops
fromm fatle 4 will ske sllow srestimete of the fotal
croarct by of reeer s growr inBritish Coliesbis.
Corgrasted with the mplicit damand of table £ &
gives 3 vongh aved ready serve of the level of e-
porks by the incheatry. In ble £ e fiogt cohuinn
repor: diffrent poesiide owlat 1o ot ratis
that are ressorsble i smessing the British Co-

lumnbia marieane indisty. Bach of thesy num-

bers gives Tise o an exlimate of the namber of
umn derives he implied quantity of preduction
{reasured inroetrie tons] asgrated with sach of
the estimates of the nenber of grow-ops. Since
exports from: British Columbila ars the quantity of
production loiw the smownt sbgabed dormst-
cally within the provings, the sstmele of the
goantity of sports is genwrated by wiing the pro-
duction: figure of colurnn four with the consnmp-
tion from ble 1 adjusted for the sios of the
provinog of British Coburbia,

The valee of exports s meanmed atan siwned
price of 500 {Canadian) per kilograrm. This isa
bulk viahae sinre i i3 purchesed svd shipped in
quantity rather than cigarertte by ciparette OF
consese the vahe of He sports of fnel sle will

B Frager ingiuls

i)
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Tabies 7: The ¥Yelue of Grovr-op Marijuans Relalive to GOPR

in Beitish Columbia
18T 1858 piie 2l
B Gross Domen o Prodn st G0 fiflfom of defiarg) tidd j3Ea FEE ‘.5915
Linmw=onSales 25 2 Fecemage o ST GUF 5% &% EA% 8

depend upo the prices in the S and will basd
step ety yrestor.

A ressondble suppodon, given Beat British Tne
ek absorks slightly more then i3 12 percend
of Canada's population, & Heat Beitish Colorne
bis's consumpton is moughly between 21 and 54
rastri bomes { fromn table ). The quantity of puetpet
it vartly grester bebween B0 and 1460 metric
tores ™ Tt is ressomable o conclude that mest of
the Brtish Columbds cop is exporked to the
Lindtsd Siates o In soime eawars o the rest of
Canada. Theestimate that sppearsto me tobe the
st resstmable {afbeit tentative) generates ex-
parts of neady$2 bil e inoyesr 2000,

The size of the Brtish
Columbia marijuana indusiry

To put this infosorme kind of perspective, tible 7
forem growmps at betveesn T parcentand 28 paer-
cent of British Colunblss Gross Demestic Prod-
vict {GEE" that was roughly $130 bllisn in2000.%

Howeves 1sefnl this B insefar as if seales the oost
oof domestlc producion by comparing tha whale-
gale value of BOy marijana crop to P, the e
ey 15 inflated sire we are wing final sl and
nd e valup-added of the marinsns grow indus-
1’1‘}_{5’5

T meavure tha valie of hemarijoans crop at £
niel sale pries propedy, we meed o wie the
prices amocisted with the gpantites that are
ald g the kil market the gram, oungs
poremd, ke ote, amonnts soee prices per uolt
vary by gquantity. Similarly, prices vary by ve-
gions sra? By fype of pradoet. Uaing 2 statisboal
analysis of price per grare o8 & fnation of gusn.
fity sold, region, urbsnrural, srd other varie
ables, we can comstroct 2 mebi price mods] for
sales. I we weare o assarne that merijosns ware
wold by the pond, then in Britsh Cobambis in
the yasr ML the retall peice B abopt 526080 ta
wrban British Cohorbiz. B we seere to astme
that marfrana was sold by the eance, then it
weensld be worth abont$4 100 per pourd on aver-
ape. By the dgretss, a pound would gell for
5.800.

35 Thutis, with 7000 s 3500 groww-ops svch prochacin g sbont 18 S ilgreeg sornsadly, don oot heuves hativenss Wiand
AKX} avdeic b, Bpecifically, 533 g g plint v Wlpdonts v 4 coprs por fedr s 38 dilagrams per yai jor grss-op.
w Bobeatovhe gererad prblican awwmreed e bein i ouens rosge. b o cave tabl 2 perseils the reader thealonlats Msorbear

e W sy e,

38 Sance GIF musssied vahe added rather thon fina) mles, e st of e mirussa Industry sppears oo luge relabive b
sdherindeaties. Rather thars by 807 5l e bl by fusier nefinerments of the vales added of He iurijuine g apers-
Guigg, the: cemperissseatanald be faken foridtihey ares o dftrilo gt domne s i the gyersll seale of sormerman astivity
o Himy e Frubpairy in BC. Ceviondy we dam comstruct @ vilosadded seanere eonsithont with o reprsiesdtative
groweop of ke 2 b S s placing & great deal of widght on avather spatulobive caloulatiors

Hiarjumns Srowth in Briish Columils
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Tablz B: The Yalao? of the BD Marilusne Harvest by Beglon
HMaossured st “per Clgarelie” Yalues [in milllons of dollars}

Diskist Wt w1 200
Cirepinr Yanooayer L=y R fideiid 3z
Sl ¢ Srvn it Rt TEEF bL &35
Wemsrases Tadsnd Flhass ) g ] 555
Theangeon Klionsgn s BER Tl =2
Fuomystrekd Tod - ¥ =4 FATL 555 7384

2The azennvptlins mndenving quanities for s table am the savwe oo fhnge Bz ighle 5
i

S0 what are the boonds o & messure of meial
valueof sales? Toarswer this wanasd 5 masan
of the price of what issold Significndy, the mit
iy which the merfusne s sold i3 an mporiant
conzideration. From owr estimates in talde 2 and
the supporting dscusdon I appendix &, we
¥mow e velatiooslep betwesn price per gram
arad epuanitities sold—be ita fraction of 3 gram, o
by the ko, and varioes quasditie: n hebween,

T carry this & the exireme, suppose thet the
Britizh Colombils producen’ crop was Brhe wal
el #t the per dgarette street cogb the smallest
and most exparsive retil unit. Table B gives 2
senge of the vahees.

Talle & reflects the il valee of the product
froms esch of British Columbis’'s regions. The
producers do not, of course, recaive thess
svmmardz. Like msny agricultural products, the
“rpiddle-rman” revetves mueh of the diffaenoe
botween the final sale poce and the original
producer. Transpartation, packaging market-
ing, and risk of confisceton by various compet-

itpry and law soforcement ars all part of the
ditheranoe.

Alitmagh the valnes do not veflect the sohe] ree
reipts by the growers in sach reglon, the morders
o veflont oo estimate of the contribution & ot
mati sirest salis midis by each reglon should the
final presdusct be sold at Britsh Colmmhis sotadl
priges in Briteh Coluabiz, Bstimating the “rue”
shreet value of the achas] product would necmis
tabe Lnowdng ewctly wheee fnal conumption

fook place both at home and in the United

Stutes B

Although ey ordergromd activities e con-
sipmeTeces for soclety manging from alosbel probi-
bitlon of the 19006 o drug prohibitions today,
eomsrnists have hisd a difficd Hime in deteribing
the setemt of prodwction. The British Cohenbia
marifusns nduwhry s 4 good place to begin to
study thiy problem. While decemtralized, the
charsctoriztio of the grow-ops are relat vely well
betupwery, araf theve i5 a pondderable volume of
prodhugt, tmch of which heads o the TS,

37 Theve i mbstandial masigizn drady with the 18

The Fraser lnstiide
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Aﬁimh current fderal bdtistves & de
A eriminalize the possession of sall quantic
e of marfjuans may change the fraditionsl
lucation of marfpana production, one of the s
during, frequently-asked questions is why it is
that marijuans culivation and consmumapticn have
teaditignally teken placs more openly in BO than
elagwhere i Canads_ Is it Britieh Colorbis’s -
daor limate? What is different on the Coasti®

Albthpugh them i3 no simple amswer to such e
guestion, sevaral statisticnl cbservations may
boear oon the isey . One putstanding statistic s that
pessemion nnidents are nart “deared by chages”
2% frequently in Brifish Columabis ag they ae in
Cansds’s pther provinges™ Althmagh theve are
differaries hotwusn BCamd frerost of Canadas for
cherges with respect to other diugs, the differ-
arwe i greatest with respect b marijeans, Seg
ond, & book ot the pattern of wrests and pemnaltie;
facing tRarifuans growers in Vancouver also
gives asene of the conssquenoss fir forne) mer-
fasma prowsn:.

Table 9 reports drug inddents and charges for
2001, Ondy 13 percent of possession offences in
BC are cleared by charge. Elsewhere in Canada
pver G pevcent of possessdonoffences ane desred
by charge. Bwen though BC has snearly twice &

many ofewesreative to ropuletion s therestaf
Conads, clearrg by charge i onefifth of that
elsewhers in Carads. The reasons for such & pat-
fern ey depiad upon: the ook, the prosscn.
s, s the palicg, bot it is surdy indieative of 2
o Hereres in pergpective at somme lovel i the wr-
foreerment of the law &

B clapringr by charze B redevantdate for explain-
iry fhe sl of the British Columbia marifuans in-
dustry? Are fines luwer here than elsewhons?
Prohaldy not, bst sehey this industry has been 5o
smevessfel in British Cohuinbia and los so e
where retnaing & topic of serietss interest. T that
gpirit, the next section conglders the effert of be-
T v bt {“temited ™) I s mnarfuans grow-opan-
tisn. Although [ do nethave comparative data on
thom caught for growing merfusna slewhere in
Canada, the kinds of punishments in British Co-
huindiaare consistent with 2 margivel leved of do-
ferrence. '

What happens 1o
marijuana growers?

foral conditions in Botish Columnbia obedmsly
play arols in the prodocion of marieane. e
ish Codimmbizns really are producing the massive
quantities of the drog thet T have suggested, -

3% Recest high-poolile pofic: buss i Ontaricossd Quebecmale ity St marfooms greis kg 5 o korger oaiaques i Britih

Catuzndds

2% Actuslly, B wdar Joss Waly bo clear cifences by chargprthon e mg oof Caneds for dmust oy drg posmssdion offence.
G esring by chorge” mosnms et o fleds seot o Cross prosesabn b sclivn on & ool done, Fles o b Jeedin
et ey I, Soreuwaneple, e pargn e pelin: bubione commited Bw orime b Saf orie hebtgsuarged with s mmore geri-

souf offires oo asilnr Gurge

#f  Theobservstion Bt B doned ebters o gefor masifose sosssdon fnor, for Shatoutber, offer drogposesion) and yet
P provirenhuess partiuntidy pobet marifeera cop ise preds. Theeey wemnlel mggyet St f endemomne i invwey atlnsgh-
s, thenthe cropeweuld be snalland of Bighpotmey. Al dnict crimizl eodomemnd snvironmmens wold be sepecid
e garoefvee npvg Bk are lous sty dood Jose Intem@vedy ciusted. B sppmrs 506 B e oppomite,
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Fable O Drog Crines and Drag Charpes in Conads and Britizh Cofumbla, 2001

Inzldents Kager & St Eoiumt BGaz 3 inzidents fntidants
the Pollee By Hushar Share o Llgared e by
in Sanatda InBs Cznata o Thargs Tl
in8E iz Canats
HetBE
ForcdmeFaasmsion, &y 24r Fr Ik oS
Traficking e 8 % T %
rgeriation = % R FE) i)
FertinmoFot iz 5 118 B4 =5
Cogainie Punasbon 5,47% 7,744 = Y g
Tafficling 62165 1876 s 7% s
3mm - . ) 53 1% 25 5%
CanidTotd . e 3‘5?3 H% BME %
ey Drugs-~Pomesion ke &5 E-3 iy ) 2
Teaficking 2472 Er 15 4% R
Tenpratation LG =3 1% % 4%
e Dy Tiziat T E2% 1% e 7%
Cannclii-. Fosmeasion Y I % % 5%
Tratficking, s 2008 185 6% T
IW mﬁm . - HiE b5 4% %
Culivatian Csdm o dam e o e
CanpebiooTahd 0 i 295 iy ey

Blodte: HOE poparietion: CANA T 31 000 258, B 4008500 B0 sveenlathon & (X% nfConada’y
Sovarvy: Santiotios Tasado Cauadien Crien Sadieiive W0, et mo 850G X, g 3T and 37,

sus of local law enforoement ars cdearly part of
the cost of deing bosiness. This section axplores
sorné of thee consequenoes from fragmentary data
ariging from charges and convictions when
grow-pperation busts take place. Althemigh the
Siscusson is enively in the corbect of Yenooaewer
data, dnce Vancopver B an inpiebns swmrce of
British Columbia marfuans it & dearly & signifi-
cant environveent. The first subsection looks at
the COngEquEncas ﬁ;xr being t&wgh{t By ﬁze Wan
thg i?%%@? prrid .‘“ A semtﬁ m‘bsetm a:hsarn
acteriage hose whoare canght to see whethar the
purrishorerits roetiad ot ghee anvy hind shott their

affactivensssin deterring legal medjuans grow
operations. There are ghwicusly mmeny other -
portentgquestions inbe anawered, such as oaroe-
Heme with o gendzed rite, and the finamcing and
morey laundering and trading for other ilegal
drugs, bt tha data sreruwstable tnform vson thess

Sentencing those found guiity

Table T datails the outoomas for those who were
sentemeed after being convicted of offences aug
clirbed with the busting of marifzans gros-ops
Warsonver. The first columm indicatis the nomn-

27 Theraw Jata fordhiz seetion ndbies oo Wicletesed, “Whe Wit ho be o 3l vesies?” It relates 3o Vancowiay bfvresm: 1996

a1,

T Fraver st
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ber of days of the sedence. The seconed column
gives the parcentage of all those comvicked {for
vehors we bave relevant dats, as same werse sl
awaiting senbencing), and the thivd column e
ports fhes curmslstive parreiage of thos sew
bened, wp b and incliding the mersher of days

heboast whin were charged and comvicted meived
s fal Hrpws. Bre falede B, ﬂﬁefim’-:t T insiicates that
54 peroent of convictions reosivad reve days’ jail
tirme. Five percerd of those coovvicted revelved =
single day in jail. Anether 8 perosnt raceived sene
teres batween 1 day and 31 days, avd SHU e
gether® percent revelved Sildays. Bone 11 peroent
were sentenced to %0 days. Senderwes for the e
mgindng 11 perent were spread out from 120
days to 540 days.

A snamber of ngredients go into serdereing. For
the dats available, the mamber of price conwie
tiemus {of arsy type) angd the dlis of e opsrationin
which the conviched person was caught appearto
be pusitively stzociated with the length of the
sensieros, althoughitis clear that rauch move than
these factens muest indluence sntencing,

Statistiosl aral yals reveals that an addi tonl prioe
comvictom will inroase the hmth of Snesenderve
by on avernge, & Hitle owen Hhooe sngd one-dualf
dava T 8hnilarty, the valueof the grow-opemtion
affeds sendening. A FENON0 norease in the ime
puted value of the grow-op tends to 54 over B4
days to sordercing. However, whatis squally in-
tereting is that these twe varlsble—prior cone
vieHong ard the value of the opeamtion—aoiznt
fow enly abenat 16 pereent of the explanation of the
length of sentence. "Other factors™ explain the
length of senterces msodated with marfjuma
groveop bazsts, Whether this has I oo with the

Tabls 18 Senienesd Iall Timss

for Thoss Goanvicted In
Mimrilnans Growlperstinns

i Fevpent Lmlathe

Bantensad Parpent
H 44 s
Wi ] G5
] 78 B4
o 154 s |
= i ma
i) 3] &I
) £3 W5
T ‘ ] s
0 os T4
=i T WL
Tewd W W
i T4 olservalims,

Joddgre by whote oot the coae ds heard, fhos proge-
cubir who works the cate, the defense connsel
whiy defenads, or spedfle detalls of the owse oot
caprtured by our date olearly more resaarclahis to
be done to esch an orelerstandding of the resgena
Eir the ehwerved durstions of senbangs.

A mighthe expecied, cultivation and drug kaf-
fickdry: were the majeity of offences for which
fhore were convicHons. Table 11 indicates the
ranyge of days for those convicted of eulitvatipn.
O half, 50 preveerst, revet ved mo jail Hrme, Twmre-
cetved B0 days. All bt a handfiel received 980
days or fewer 2% & sentene. OF gourse et 3l
theise dags are actually spent in jall since afber
eeesixth of & sobmes, mueghdy, & sonwicted pa-
som ix eligible for parole, and days in jail before
comiction conamt for we davs served affer oone
wictinm.

a1 Seenprandis B o fhe statighice] details of Bin anslyei

Plserfumms Growth i S8ish Columbia
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Table {1: Bays Sonienced for

CeRivetion Oflonce
Teays of Beninney Forrent Tumistive
Paremnt

o by 0
i &6 Fhi
e B4 B3
Bl 25 FEE
it 133 SHE
7] =4 .0
i) 13 )]
A &8 Shad
=iyl 4 2]
S piat-3 ey
Tekal iG] N
S Wicutead, B,

Lhatside of the Tos of your sqeipreernt and prod-
wck, hiow mmporiant sre e rersonal costs for haw-
ing b cowmvicted in & marifoane grow operation
dismantled by the Vancouver Police Depart-
vk T Wohe aresonns of the peopls whoars grove-
ing marijuana atd arve they deterted from
Teiprning to the brsines? To eoplove this snw
we gan look at sormi of fhe csrment producery”
peast Ture s with the e What do their erirdnal
Teords raveal?

Time beltween conviclions

Abbooghohargss srg not besase ssoerchons,
past convichons ad onrrent charges yrovide
theic eem fegl for the drovwbest of saspedt sooe
nornde activity in the metjuans trade. Blgare 2
plots the higtogrim of fe days between charges
for those sppredunalod iv current groveops. Prioe

charges were varied, although many redate to

The distribution in figiwe 2 {reportsd in the kg
e} shows that the sverage Thme habwegm rone
victed offences is shout 1 meoths. I the Sgure,
the horizontel axis shows the mumber of days be-
etan comnvichons, The watical s deows the
frequency with which gach musber of das b
twesm charges &5 obuenved. The medien i3 1
meniths (558 days]. This moeang that o meny ars
changed v oneler 21 paondhs 2 afver 31 months.
s arrsomeg those with move thar a single aroesd;
charges ave heveled this fapently, i i reason
able to suggest that whatever it is that meny of
thete pesple are doing. they ars continuing o do
1% Frome the point of view of an srgoing busds
mizsg, et time, or 2 charge, swe shaply part of
the costs of doinpbisines.

This sense i heightenad by the dsta in thle 12
thast reporis the sutvomes of 2B the cherges oo
which dats ave wvailaide about thisse who were
charged in the Vanmover peine Yasts, mewy
whe have had multiple incidends in the past

The tirst cohman of &=hle 12 reports the member
and proportien of all these who are cormpgly
charged with Terding & grew-op {0 whe face
other charges arising from fhe srresd) snd whe
have been corwvicted in the past. OFf those now
chargad, about 7l percent were comwvlcted and
only 3 percent scquiited. Twenty-bwo perment
had charges stayed with four percent disdhar ged
or dismisesd,

Axnong the 670 oimwvictions, here were 237 fines
impesed & litdeover a third of thew convieted )
Thesefine averaged $1,167. Toputthis into per

48 Tieg sheeratives wem éacinded asthe Gre bt dhisnges woe £ 50000 $000 daye. These were wellabuve sow wiher
sbsmrvationg. e dats n fhetetose s cotolfol SO0 S, The mess for fhe whele sople, inchofing thetwg verybighak

s oy, Wk 231 Bays.
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