Final Report {December 2012) 62

The Maximum KG-Demand (Personal Use) is given in the Status Quo scenario by:
© (34) Max KG-PU(t) = {[Starting ATP-P(1) * 12 * 30 * PDA-P]
+ [New ATP-P(t) * 3 * 30* PDA-P] / 1,000
where the first term in each of the two expressions on the fight-hand side of the equation is the
number of relevant ATP persons eligible for Personal Use production; the first integer is the -
- months of possﬂale supply in the FY, the second integer is the mean days per month and the -

last term is the mean Proposed Daily Amount (a maximum) for each category of user

P ln terms of actual use it was assumed that this is less: than the amount mdlcated in the PDA |
- ~figure. . For. Personal-Use ATP persons, the PDA figure. determiries the- maximum. amount: of-

. . marlhuana plants fegally allowed to be grown. This [xkely overstates actuai usage. Data on : R
~MMAP users. [Lucas (2009)] suggests that about 72% of users rely on inhalation ‘methods of

" ingestion while. 28% of users rely on oral methods of ingestton Analy5|s {Kllmer—Pacula (2009)}
- suggests that heavy marihuana users (presumably smokers) consume about 1.2 grams per day
+/- 0.4 grams. If this range is considered to represent a Standard Deviation {(SD), then very
heavy smokers might consume 2.0 grams per day (i.e. the mean of 1.2 plus two SD). Assuming
that oral ingestion requires five times the amount of marihuana than that required for inhalation,

10.0 grams per day can be estimated as the oral ingestion mean. A weighted average of these
would come to about 4.2 grams per day.

The ratio between the estimated mean daily consumption (4.2 grams) and the mean PDA for
ATP-P (7.6 grams) provides the effective Ulilization Rate (Personal Use), which is equal to 55%.

The KG-Demand {Personal Use) is given in the Status Quo scenario by:
{35) KG-Demand(1) = Max KG-PU(t) * Utilization Rate-PU(1)
Personal Use — Supply Curve

For the Personal-Use market segment it was assumed that the Supply Curve is horizontal at the
Supply Cost (i.e., infinitely elastic supply which corresponds to Constant Returns io Scale
production, based on the replication of small scale operations).

Personal Use — Demand Curve

Based on the estimate of the equilibrium quantity demand (equation 35) it is possible to infer,
using the estimated Price Elasticity of Demand, the parameters of the Demand curve.

The Demand curve intercept (for Personal Use Supply) over time in the Status Quo scenario is
given by:

(36) Intercept-D(t)= Supply Price(t) [ 1 — (1.0 / )]
As there were two known poinis of the linear Demand curve — the y-axis intercept and the

estimated transaction point (Supply Price, KG-Demand at Supply Price) — it was possible to
calculate the Demand curve slope (which is negative as the curve is downward-sloping).
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The Demand curve slope (for Personal Use Suppiy) over time in the Status Quo scenano is
given by:

(37) Slope-D(t)= [Supply Price(t) — Intercept-D)] / KG-Demand(t)

One characteristic of ha\}mg a constant Price Elasiicity of Demand and a constant Démand:

Intercept is that the Demand S}ope declmes (in absolute value) as the scale of the. market (I e.
KG- Demand) increases: : :

" Personal Use users. have a Tower Demand intercept than those for the Govemment Supp!y
market. This is a mathemattcal result of the assumption that the elasticity of demand is the .
same in the two markets. It implies that the initial (marginal) users of Personal Supply have a

lower wﬂimgness-to—pay for the m:tsal quantity umts than those in the Government Suppiy;. g

_market

Consumer‘Surplus PU
Consumer Surplus (PerSohal L}se) over time in the Status Quo scenario is given by:
(38) CS(PUXt) = 0.5 * [Intercept-D - Supply Price per KG-Bemand(t)]
* KG-Demand(t)
Producer Surplus-PU

As the Personal-Use Supply Curve is horizontal, there is no Producer Surplus.

Deadweight Loss-PU
As there is no effective subsidy, there is no Deadweight Loss.

This completes the discussion of the Personal-Use supply market in the Status Quo scenario.
In the next section, dealing with the Designated-Person supply market, this logic is replicated.

4.3.4 Designated Person Supply Market

Equation 3 gives the number of ATP persons associated with a DPPL who arrange for a
Designated Person to supply their marihuana under MMAR in the Status Quo scenario.

Designated Person — Supply Cost

As noted above, the Supply Cost (Desighated Person) was estimated based on an Activity-
Based Costing (ABC) model (see description of Personal Use above). There was no
information on the specific arrangements that are typically made between persons holding an
ATP (the user) and the person with a DPPL (the supplier). Health Canada has no regulations
related to the commercial arrangements between these parties. It is possible that a family
member does the cultivation, for which the Supply Cost would be comparable to that for
Personal Use production. However, the arrangemeni could involve a person undertaking
marihuana production for up to two persons and expecting a commercial return for their efforts,
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For the purpose of calibrating a model, the estimated mean PDA for ATP-D persons specified at

a higher level (8.0 grams), which allows for a maximum of 44 marihuana plants.. The production
for a DPPL cultivating for two ATP-D users was scaled to allow for some economies of scale.

With similar parameters (as for Personal Use), the estimated Supply Price was lower
- ($1.40/gram) when no profit and overhead were aliowed. When an allowance was made for an
“overhead/profit factor of 50% of total cost, the CBA model generat'ed' a ‘Supply Price of

$2.80/gram. This result was very sensitive 1o the overhead/proflt factor if that vaiue is higher
(65%) the Supply Price becomes $4. 00/gram

As the generally accepted supply prlce from a compassnon club is beheved to be between
~$10.00-$12.00/gram, the estimated Supply Price wouid be- more attractwe than rei;ance on the
- grey market ;Ihmt supply from those organlzattons S -

'The resuitang Supply Cost (Reference case) is estlmeted at $2 80/gram (or $2 SOOIKG) “The
.sensxtavuty of the results was assessed by al!owmg thlS parameter to vary overa range of values.

Table 4.2 — Status Quo — Des;gnated Person Suppiy Cost
o _',_Cost Summary per. m’ .'ef Grow'A
B Vanable Consum les

i i nabie Labour:
' Paxed Space & Equ:pment & Labeﬂr'

Totai 'Cost

Sources: Deisys Reeéarch

Designated Person — KG Demand

As with Personal-Use users, an estimate was calculated for Maximum KG-Demand for
Designated-Person Use based on the mean PDA (9.0 grams) for ATP-D persons and the
maximum number of days that persons could consume. This calculation allowed for persons
who were ATP-D at the start of the Fiscal Year to consume for 12 months (at 30 days per
month} and new ATP-D persons {o consume for 3 months, on average.
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The Maximum KG-Demand (Designated Person Use) is given in the Status Quo scenario by:
(39) Max KG-DP(t) = {[Startmg ATP- D(t) 12 * 30 * PDA-D]
[New ATP-D() * '3+ 30* PDA-D] / 1,000

B where the first term in each of the two express;ons on the right-hand side of the equatlon is. the '
" number of relevant ATP persons eligible for Designated Person production, the first integer is

* the months of posssb!e supply in the FY, the second integer is the mean days per month and the '

- last term is the mean Proposed Daily Amount (a maximum) for each category of user Sl
The anaIySis assumed the same actual mean daily consumption (4.2 grams) as for Persone!"'

i _. 'Rate {DeS|gnated Person) equal fo 4?%

"'L,'.The KG Demand (Desagnated Person) is given in the Status Quo scenano by
(40) KG—Demand(t} = Max KG-DP(t)* LHtilization Rate-DP({t}
Deér‘gnated Person — Supply Curve

For the Designated Person market segment it was again assumed that the Supply Curve is
horizontal at the Supply Cost (i.e., infinitely elastic supply which corresponds to Constant
Retums to Scale production-based on the replication of small scale operations).

Designated Person — Demand Curve

Because the equilibrium quantity demand {equation 40) was already estimated, it was then

possible to infer, using the assumed Price Elasticity of Demand, what were the parameters of
the Demand curve.

The Demand curve Intercept (for Designated Person Use Supply) over time in the Status Quo is
given by:

(41) Intercept-D({t)= Supply Price{t)[ 1~ (1.0 / £,)]

As there were two known points on the linear Demand curve, the y-axis intercept and the
estimated transaction point (Supply Price, KG-Demand at Supply Price), it was possible to
calculate the Demand curve Slope (which is negative as the curve is downward-sioping).

The Demand curve Slope (for Designated Person Supply) over time in the Status Quo is given
by: '

{42) Slope-D(t)= [Supply Price(t) — Intercept-D)] / KG-Demand(t)
Designated-Person users have a lower Demand Intercept than those for the Government
Supply market. This is a8 mathematical result of the assumption that the elasticity of demand is

the same in the two markets. [t implies that the initial (marginal) users of Designated-Person

Supply would have a lower willingness-to-pay for the initial quantity units- than those in the
Government Supply market.
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Consumer Surplus-DP
Caonsumer Surplus (Designatéd Person) over time in the _Status Quo ié griven by:
{(43) CS(DP)H)=05" Dntercﬁept—D - SUpp!yPr'icé'per KG"-Demarl\d(t.)}
e * KG-_Dema'n\d(t_)" A - |
Producer Sumplus-DP _ o S
As the Supply Curve is horizb-rita‘l:trh{-eté is no Pi‘odﬂgé% éﬁrpihs. __ |
- Deadweight Loss-DP . : . = N

As there is no effective subsidy thiere is no 'Déﬁdvﬁeiéﬁf,lé‘oss,

4.4 Status Quo — Safety Costs

The policy rationale for the proposed regulatory change involves a number of risks to public
health and safety including: a) fire risk due to use of family residence for marihuana cultivation;
and b} health risk for family members and public service officials as a result of the possible
presence of mould, chemicals and other toxic materials refated to the production of marihuana.

For the purposes of this CBA, only the safety costs associated with the risk of fire were
quantified, as this is more tangible and has better data availability than the other risks. The
broader safety risks are addressed in the qualitative analysis discussion.

441  Fire Risk Due to Faulty Electric Wiring/Use & Outcomes

One intended consequence of the proposed regulatory change is an improvement to public
safety, by removing from residential areas the locus of legal marihuana cultivation under the
MMAR (i.e. home cultivation under PUPL/DPPL).

Fire Causes Specific to Residential Marihuana Cultivation

The principal public safety risk relates to house fire caused by faulty electrical wiring,

overloading of electrical circuits, tampering with electrical usage monitoring and other electrical
systermn malfunctions.

Evidence has been offered in support of the existence of such fire risks associated with indoor
marihuana cultivation (i.e., grow operations) although much of this evidence is not specific to
misuse of PUPLs/DPPLs:

- [Ontario Fire Marshal/OPP (2009)] reported for a 6-month period that they had been
called to fires involving either a marthuana grow operation or illegal drug lab
approximately every 15 days (i.e. 24 times/yr)*?;

'3 An unknown proportion of these involved other ‘drug Jabs’ and were not specifically marihuana grow-op related.
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- [Plecas et al (2005)} estimated that residences used for marihuana production have a
24x greater risk of residential fire than a regular home and that Surrey, BC (2003)
attributed aboui 9% of house fires to electrical problems in resndences used fcr

:‘manhuana productlon ,and s ‘

. [RCMP (2010)] reported that among MMAR ‘misuse’. cases (n 190)there were 23 cases'

(12%) where electrical hazard was mentioned, and 2 cases; (1%) where a fare had
occurred. : : . ‘

Mealth Canada regu!atory analysis dealing with cigarette tgnltlon propenstty {Health Canada
" (2005} used fire statistics from the Canadian Association of Fire Chiefs Annual Report ~ Fire -

Losses in Canada for various years to-estimate probabilities of fires.- This- ana!ysm followed that . e L
: *-_‘.approach using -available average Canadian data for a fVe year penod (1998 2002) that'

B ,i F:re Outcomes -

The overali annual fire numbers (annual average over the five-year period 1998-2002) are
shown in Table 4.3. The following information is provided: a) the number of total fires, b) the
death rate per fire, ¢) the injury rate per fire, d) the average property damage per fire and
information about the number of fires {by type) for residential occupancy {one- and two-famliy
dwellings) compared to the number of Census (2001} family dwellings of a similar nature™®

Table 4.3 — Canada Fire Data (Annual Average 1998-2002)
Total Annual Fires 55,081
Total 1-2 Family Dwellings 8,273,535
Total 1-2 Family Dwelling Fires 14,279
incidence of 1-2 Family Fire 136
{per 100,000 family dwellings)
Rate of death per Fire 0.0062
Rate of injury per Fire 0.0448
Property Damage per Fire $23,654
Source: CCFMFC Annuat Report - Fire Losses in Canada for selected years,

For the CBA, it was necessary to focus on risks associated with faulty wiring in residential
homes. Data provided by the Canadian Association of Fire Chiefs data has several breakdowns
of relevance to this analysis. The fire loss data provides the statistical breakdown for fires by:

- Property classification: which includes residential occupancy and further breakdown

for 1- & 2-family dwellings (urban, rural) which is most relevant for MMAR misuse
circumstances;

* As Surrey and British Columbia (more generally) are thought to be hotspots for marihuana grow-operations, these
rates may not be represeniative of the average situation across Canada

" Census (2001) Dwelling count for single-detached, semi-detached, row house, detached duplex apartment and other single-
attached house, This is said to correspond to the one- and two-family dwellings from CCFMFC data.
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- Sources of ignition: which includes three categories relevant for MMAR misuse
- special electrical circumstances, i.e., 1) appliances and equipment (e.g. dryers,
electrical appliances); 2) elecirical distnbutlon equipment {e.g. electrical wiring); and

3) other elec’mcal equment {e.g. Eamps elecirical motors}; and

"~ Act or omission causmg F ire: Wthh mc!udes two possible categories releévant for -
MMAR misuse . special c:rcumstances i.e., 1) mechanical/electrical failure or

malfunction (e.g. short circuit, part fallure) and 2) construction dessgnfmstaiiat:on
defi clency (e a. over—fusmg) : _ ,

As the death, injury and property damage prof’ les for all three relevant sources of Ignltson were :

similar, the CBA took an aggregate profile of their combination to represent the satuatson for Lo

‘special ignition sources spec:ﬁc fo the manhuana productlon 5|tuat|on

The anaiysns used the death ln;ury and property damage profi Ies for the latter act or omlssmn
causing fire to represent the situation for speCIal acts/omissions specific to the marihuana -
production misuse assoaated with the MMAR, as it was more deadly and seemed to better
relate to the main fire safety concern related to ‘jimmy-rigged’ electrical systems (e.g., electrical

over-loading, poor electrical wiring, breaker-box bypass) involved in  marihuana production
situations.

Table 4.4 shows the fire data specific to these circumstances of interest.

Table 4.4 ~ Detailed Fire Data (Annual Average 1998-2002)
for special circumstances relevant fo marihuana production situations
All FRD Electrical Design/Install
Total Annual Fires 55,081 11.279 8,463 2,492
Probabilities 100% 20.5% 15.4% 4.5%
Compound Factors
Rate of death per Fire 0.0062 2.0815 0.3765 0.5872
Rate of injury per Fire 0.0448 1.7715 0.8382 0.6704
Property Damage per Fire . $23,654 1.2121 1.2074 1.0948
Source: CCFMFC Annuagl Report — Fire Losses in Canada for selected years.
FRD — Family residential dwelling
Electrical — all forms of electrical sources of ignition
Design/install — construction design/installation act or omission

The row for total annual fires shows the annual average for the five-year period for each
separate circumstance of interest relevant {o the marihuana production misuse situation,

The row for probability shows the ratio of number of fires for a specific circumstance to the total
number of fires.

The column for ‘Al shows the actual rates (for all fires) for death and injury and the average
property damage per fire.

The rows of rates (death and injury and property damage per fire) for the columns for ‘Family
Residential Dwelling’ (FRD), ‘Electrical’ and ‘Design/Install’ show a compounding factor which,
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when applied to the overall rates (of death and injury) or for property damage per fire, yield the
appropriate values which can separately by derived from the data directly for those values.

The data wae compiled in this way because the CBA model required the assumption that the

probabilities and compound factors for the three circumstances of - interest are statistically

. -independent. - This assumption allows ‘them to be used mu?t;pltcatwe!y (wuthout adjusting for -
~ correlations which would be required if they were not independent) to develop compound §
, probabthtres and. compound rates (for deathhnjury) and compound property dama_ge per fire.

These Va!ues for the compound factors suggest that for exampie

- - 1 &2 famlly residential fires (FRD): have a hlgher (208%) death rate (than for all fi res) a'.' :
T lj_._\htgher (1 77%) injury rate and htgher (121%) property damage per fire

- E!ectrlcai source of |gmtron fires (Eiectncel) have a lower (38%) death rate (than for a!l .
. ﬁres) a lower (84%) injury rate and higher ( 121 %) property damage per fu'a and

- Construction design/instaliation act or omission’ ﬁres (Desngn/lnstatl) have a !ower (59%)
‘death rate (than for all fires), a lower (87%) injury rate and higher {109%) property
damage per fire.

All the above statements are relative to the same base (i.e. all fires).

Assuming that these three circumstances of interest are statistically independent, it is possible
to compute the factors associated with a ‘compound situation’ having all three of these
circumstances of interest. In other words, fire parameters can be estimated for 1- & 2~ family
residential dwellings where the ignition source is electrical and there is a construction
design/installation deficiency. These are the circumstances of most concern for fire safety
related to marihuana production misuse situations.

Table 4.5 shows the fire data specific to these circumstances of interest. The compound
probability of 0.14% (i.e., a fire of this type given any kind of family dwelling fire), the specific
rates of death per fire {0.0028) and injury per fire {0.0252) and average property damage per
fire ($37,903) generate estimates that there would have been, nationally for Canada for an
annual average over the five year period 1998-2002, 78 such fires corresponding to this
compound set of circumstances and O deaths, 4 injuries and about $3.0M in cumulative property
damage per year.

Table 4.5 — Residential Marihuana Cultivation

Relevant Fire Parameters
Estimated Annual Fires 78

Probability 0.14% Number

Rate of death per Fire 0.0028 G

Rate of injury per Fire 0.0252 4

Total Damage

Property Damage per Fire $37,903 $2.956M

Source: Delsys calculations based on CCFMFC data for selected vears.

In the calculation of deaths, these estimates were rounded 1o the nearest integer value.
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Although the estimates were rounded to the nearest integer, the calculation of injuries in the
CBA model took into account the ‘rounding difference’ that arises from the death calculation.
Therefore, if the estimate of deaths is 0.3 and this was rounded down to 0.0, the rounding error -
(i.e.,, 0.3 minus 0.0) was added to the estimate of injuries before rounding for injuries. In.

essence this is equivalent to saying that 0.3 deaths means zero deaths, but means an extra 0.3

injuries. This was taken ‘as an mtumvety proper way for dealing with ‘integer lumpiness m thls
' aspect of the CBA modei , '

- The above data was used in the CBA to represent the probabilities of injury, death and property :
damege per fire caused by manhuana productlon ‘misuse-like” conditions. :

." : 442 Mlsuse of Remdenhal Mar;huana Cultlvatlon .

- 'A revnew of alleged MMAR misuse’ cases (n-190) shows that there were 23 cases (12%) .

“where electrical hazard was mentioned {RCMP (2010)]. This suggests that the potential for a o

fire is present in 12% of MMAR ‘misuse’. In the section of this report dealing with public security
(below), an 80:20 ‘rule of thumb’ was assumed in respect of MMAR ‘misuse’. This assumption
postulates that major misuse (i.e., closest o a grow operation) is 20% of all estimated misuse
while 80% involves minor misuse (i.e., misuse of a smaller scale of criminality and involving
minimal illegal activity, such as distribution of excess marihuana production to friends).

The alleged MMAR misuse data found that there were n=2 cases (1%) where a fire had
occurred. As this probability is specific to MMAR misuse, which is a specific focus of concern in
the CBA, this probability was used for the risk of fires associated with misuse of marihuana
cultivation activities under MMAR production licenses.

How does this MMAR-misuse-related fire risk relate to the fire risk for all residences? Based on
data from the Canadian Association of Fire Chiefs, it was estimated that the probability of a
house fire among all Canadian residences (one- and two- family dwellings) associated with all
causes was 0.14%. [f the 1% probability of fire among known MMAR misuse cases is taken as
a true measure, it suggests that the probability of fire for a MMAR misuse is about seven (7)
times higher than for an average house. This estimate compares to a BC estimate [Plecas et al
(2005)] that a residence used for marihuana production has a twenty-four (24) times greater
risk of residential fire than a regular home. As MMAR misuse involves a family residence
compared to marihuana production sites that are dedicated to marihuana cultivation, it would be
reasonable to expect family members to engage in less risky makeshift electrical setups than is
found in an average marihuana production site, so the lower risk assumed in the CBA may be

more in keeping with this type of less risky and smaller scale operation than a full (average)
marihuana production site.

The specific fire risk and outcome parameters {Table 4.5) were utilized in the CBA.

443 Residential Dwellings at Risk

The 78 fires (for simplicity the base period was assumed to be 2002} are related to specific
circumstances relevant to marihuana production. However, it is known that they arise from all

marihuana preduction sites, and not just those associated with the misuse of MMAR production
ficenses (PUPL/DPPL.).
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In the section (below) on public security risk, it was assumed that 36% of MMAR production
licenses (PUPL/DPPL) were involved in some degree of possible ‘misuse’ but only 20% of that
{i.e. 20% of 36%) was of a major misuse which would give rise to the type of elevated fire risk
addressed in the CBA . Therefore, using probability compounding, the percentage of all MMAR
production licenses giving rise fo the elevated risk of house fires would be 2.6% (36% * 20%).

This is the constant rate that is applied to a base year number of MMAR production licenses
(e.g. 2012 value of 12,000) with growth over time in the Status Quo séenario. Therefore, for .
example, in 2012 there are an estimated 15,000 MMAR production licenses, .of which 36% are .
assumed to be engaged in some degree of alleged misuse (5,400) and only 20% of these are -
assumed to engage in major misuse (1,080). Of these,.12% are likely to involve the presence '
of eiectncal hazards (130} and 1% wﬂl expenence a house fi re (11 roundmg from 10.8).

'The rate of growth of Census fam:ly dwelhng has. been 1 430% per year (based on the observed . _
 Census value for one- and two- famlty dwei[mgs over the ‘period: 2001- -05);'so there would have -

- been roughly 13,000 house fires in 2012. There were an estimated 113,000 indoor hydroponic
marihuana cultivation (grow—op) sites in Quebec in 2000 [Bouchard 2007].  As Quebec
accounted for 46% of Canadian police-reported cases of cannabis cultivation, this would imply
that Canadian indoor grow operations were perhaps 28,000 in 2000.- The estimated probability
of fire for a grow-operation residence is 3.3% [Plecas et al {2005)], so one would expect about
825 house fires associated with grow-operation marihuana cultivation. This compares o an
estimate of 11 house fires associated with MMAR misuse of production licenses. Accordingly,
the MMAR-related contribution to fires in marihuana production sites would be only 1%.

444 Misuse-Related Fires — Status Quo

The CBA used the specific fire incidence as a parameter going forward in time as the scale of
MMAR production and misuse activities was projected to increase.

The benchmark Pry. is 1%, which was taken to be specific {o major misuse of MMAR
production licenses. This is an increased probability above the baseline risk of fire fora 1 & 2
family residential home {which is estimated fo be 0.14% for all of Canada). It was also assumed
that there are elevated fire risks for minor misuse of MMAR production license (assumed to be
33% of that for major misuse) and for no misuse of MMAR production license (assumed to be
10% of that for major misuse). The rationale for these categories having some risk of residential
fires (above the benchmark) is that, while there is a lesser {or no) level of misuse, there are
inherent fire risks from the nature of indoor marihuana cuitivation.

For purposes of the analysis it was not possible to lump ATP-P (PUPL) and ATP-D {(DPPL)
persons ogether, as there could be multiple DPPLs held by a single producer. In the case of
DPPL production, the fire risk {from marihuana cultivation) is not bome by the person holding
the ATP-D but the person engaged in marihuana cultivation under the DPPL. The analysis
assumed, for production costs, that an average of 1.5 production licenses was held by the
average DPPL producer which, in terms of fire risk, means that there is a lower fire risk for each
ATP-D user than for each ATP-P user.
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PUPL Licenses — Fire Evenis
The number of fires in the Status Quo scenario associated with MMAR—PUPL proc_lucﬁon is:
(44) House Fire- PU(t) {ATP(t) * %PUPL * %Mlsuse > %Major Price} .
0 + [ATP() * %PUPL * %Misuse * (1 - %Major) * Prﬁ,;* 0. 33}
) + {ATP(t) * %PUPL * (1 - %Mlsuse) Prﬁe* 0. 10}
-- "Where S | | | |

- ATP P(t) is the tota! number of ATP persons in. tlme t

_. %PUPL (60%) is the proportlon of ATPs with F’UPL 7
%Misuse (36%) is the probablllty of misuse of PUPLSIDPPLS
%Major (20%) is the proportion of misuse that was assumed to be rhajor misuse

Prie (1%) is the probability of house fire (related to marihuana cultivation) given MMAR
major misuse.

Prae * 0.33 is the probability of house fire given MMAR minor misuse.
Prae * 0.10is the probability of house fire given normal MMAR use,
The number of fires is rounded {o the nearest integer value.
DPPLs-~ Fire Events
The number of fires in the Status Quo associated with MMAR-DPPL production licenses is:
(45) House Fire-DP{t) = {JATP(t) * %DPPL / Scale Factor] * %Misuse * %Major * Pre,e}
+ {[ATP(t) * %DPPL / Scale Factor] * %Misuse * (1 - %Major) * Prg. ™ 0.33}
+ {[ATP(t) * %DPPL / Scale Factor] * {1 - %eMisuse) * Prs. * 0.10}
where
%DPPL (20%) is the proportion of ATPs with DPPL
Scale Factor (1.5) is the assumed number of DPPL per Designated Person producer {or

is otherwise a scaling factor for possible lower risk for DPPL producers versus PUPL
producers).
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4.4.5 Fire Outcome Social Cost - Status Quo
Three'consequenceé of ﬁré were assessed quaniitatively: |
A Risk of Death from Fire '
B. Risk of lnjury from _Firé -
C Property Damage from Fire
For risk of death from F fre’, the anaiysis useci én estimate spec1ﬁc to fires that mvoived al -

residential home, an electnca! source of ignition, and faulty construction design or mstailation
This was estimated to be 0.28% (2000 data) [CCFMEC, Annual Report — Fire Losses in. Canada ‘

data]. The analysis used a Value of Statlsticai Life of $5 8M [Health Canada (2005)} in: the-'_. Lo
~ - event of a death being reallzed : PSR

For 'risk of mjury from ﬁre the anaiys;s used an estlmate SpeCif c to fires that mvolve a
rasidential home, an electrical source of ignition, and faulty construction design or installation.
This was estimated to be 2.52% (2000 data) [CCFMFC Annual Report — Fire Losses in Canada
data]. A willingness-to-pay {(WTP) to avoid injury was estimated to be $13,300, based on
healthcare costs associated with different forms-of injury [as reported in Health Canada (2005)]
with a scalar adjustment of 2.5 to adjust this health care cost to a WTP measure based on a
rule-of-thumb used in sorne of the literature.

For ‘property damage from fire’, the analysis used an estimate specific to fires that involved: a
residential home, an electrical source of ignition, and faulty construction design or installation.

This was estimated to be $37,900 (2000 data) [CCFMFC Annual Report — Fire Losses in
Canada datal.

4.4.6 Status Quo - Fire Costs

For each of the fire events associated with PUPLs and DPPLs, the social costs associated with
fires related to marihuana cultivation are given, in the Status Quo scenario over time, by:

(46) Fire Costs(t) = [House Fire(t) * WTPgamage] + [House Fire(t) * Prigury * WTPijun]

+ [House Fire{t) * Proeam ™ WTPgeamn)

where:
WTPgamage = $37,903 i.e. the mean property damage per such fire
Plinjury = 4.46%
WT Py =$13,300
Pricat = 0.28%
WTPseatn = $5.8M
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The total fire costs for the Status Quo scenario are the sum of the Fire Cost for each of PUPL
and DPPL. _

The number of injuries and deaths for any year is rounded to the nearest integer value. A sltghi -
adjustment is made to the Priyuy to reflect the non-integer part of the Preearn 50 that, effectively, a -
pamal death’ is treated as an additional injury in the roundmg reiated to the number of mjunes

4.5 'Stat_u'fs--.Quo - Security Costs

The pohcy raitonale for the proposed requlatory change mvolves a number of rlsks to- publlc '.

. 'security, mc:ludlng a) the threat of home invasion and violence to famzly members: (includlng -
shoot}ng) as & result of cnmmai ‘grow-rip’ from manhuana production -activity. under MMAR -~ -
production ficense misuse; and b) ‘the exposure to young children in the' famlly to pOSSlble o

criminal ‘activity wh;ch may have a lasting impact on such ch;ldren

For the purposes of the CBA, only the security costs associated with the risk of home invasion
and violence to family members were quantified, as this is more tangible and has better data

availability than the other risks. The broader security risks are addressed in the qualitative
analysis section of this CBA (below).

4.5.1 Criminal Misuse of MMAR Production Licenses

One intended consequence of the proposed policy is to improve public security by removing
from residential areas the locus of legal marihuana cultivation under MMAR (i.e., home
cultivation under PUPL/DPPL). |t is thought that some portion of PUPL/DPPL production
licenses may be used as a ‘cover’ by persons who divert marthuana into the illicit market. This
could take the form of:

a) growing an excess amount above what is legally permitted under the terms of the
production license from Health Canada, which is subsequenily sold or distributed
itticitly; and/or

b) diverting some unconsumed amount of the marihuana grown within the permitted
amount under the production license from Health Canada which is subsequently sold
or distributed illicitly.

Health Canada Inspections

In 2010, Health Canada carried out inspections of PUPL/DPPL premises. Of 75 production
sites identified: 27 persons answered the door (36%) and of these 15 allowed inspection (55%),
while 12 did not allow inspection (45%). Therefore, based on this small sample (n=75), there
were 16% of all residences that did not allow inspection and 45% of those residences for which
a person was present at the time of the inspection.

Law Enforcement Review of Criminal Misuse

A consortium of 20 law enforcement agencies [RCMP (2010)}, providing services to perhaps
more than 75% of the Canadian population, reviewed 190 cases over a six- to seven-year
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period in which police carried out an investigation of a residence for which a person heid a valid
MMAR production license (PUPL, DPF’L)16 :

A review of the suspected ‘misuse’ cases (Figure 4.10) shows the number of cases reviewed by -
-police. This is' compared 10 the total number of PUPLs/DPPLs to show the observed' rate of
MMAR mlsuse which vaned from 1.5-3.0% over 2005—2010

There is a low estlmated rate of police detection for marshuana cultivation (i.e. grow operat:on) .
~ One BC study estimated this rate at 5% [Dandurand et al (2002)], while another- study estimated

the rate for Quebec at 2:5% [Bouchard (2007)}. Ha hlgher (10%) rate of detection‘is assumed,

this implies that the estimated rate of MMAR ‘misuse’ could be in the range of 15-30% The
“lower rate of 5% detection would imply an estimated rate of MMAR ‘misuse’ in the range ‘of 30~

.60%. When we use the average- per-year number of alleged misuse cases (29) and the average - .

~number: of MMAR productaon licenses" per year-(1 ,653) for the 2003-2010 penod and assume

that there is a 5% ‘probability of detec:tion it is estimated that about 36% of MMAR produc’uon o RN
licenses are hkely to be involved in. misuse. The 36% ‘misuse’ rate reflects an average-

observed rate of 1.8% per year and an estimated 5% probability of detection. For purposes of
sensitivity analysis, a misuse probability range from 25% to 45% was examined.

It was estimated [RCMP (2010)] that about 13% of Canadian aduits have a criminal record. A
police review of alleged MMAR misuse cases indicated that in about 50% of MMAR licenses

involved in ‘misuse’ the person had a criminat record (n=67 of 134, with 1 ATP, 9 DPPL and 54
PUPL).

Some alleged MMAR misuse incidents involved the presence of weapons {n=16; 8%) or
involved attacks and home invasion (n=16; 8%). There were 2 incidents (1%) where individuals
were shot during a home invasion.

'® The law enforcement agencies include: RCMP, OPP, 5Q and municipal police in Toronto, Montreal, Vancouver,
Ottawa, Calgary, Edmonton, etc.
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The public security risks arising from ‘misuse’ under the MMAR relate to:

- Diversion of marihuana produced under PUPL/DPPL to the illicit market;

76

- Increased resources for law enforcement to address potential misuse - i.e., the need for

additional evidence fo support reasonable and probable grounds over and above the
existence of a residential grow operation, since some operators are authorized and

licensed to produce marihuana under the MMAR,;

- The corrupting influence of illegal activity occurring in the residence on children residing

there; and

- Threat of violence to family members from the potential targeting of the residence for
armed robbery by other criminals who want to seize the drugs, profits or materials of

crime,

With respect to the presence of children, the pelice reported that about 8% of MMAR ‘misuse’

involved the presence of children.
With respect to the threat of violence, the police reported that:

a) weapons were present in 8% of ‘misuse’ cases;

b} an attack or home invasion had occurred in 8% of ‘'misuse’ cases; and
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c) a person was shot during a home invasion in 1% of 'misuse’ cases. 1t is not known

whether these cases were all related (i.e., the weapons were necessanly related to the
attack/home invasions).

Other data {Dandurand et a! (2002)] found that a-firearm was mvotved in about 3% of manhuana
‘trafflckmg cases.

4 5 2 Socual Costs Assoc;ated w;th Crime

'_ Costs of Cnme & Wllhngness—to—Pay fo Avcud Cnme

L ‘CBA techmques have been mcreasmgiy apphed to crime reductlon pollcy and. evaluatlon of - -

o 1) V;ctlm costs in terms of damage/replacement of property, heaithlcare cost loss of
- earnings, intangible quality-of-life aspects (i. €., WTP to avert pain and suffering);

2} Fear of crime costs: willingness to pay to avert possible crime in ahticipétidn of future
crimes (which may or may not be informed and rational); and '

3) Criminal justice system costs: direct costs for police, courts, corrections etc.
Evidence from the United Kingdom (UK) suggests that (for all crime) the relative contribution of
these three components is: 70% (victim costs), 5% (fear of crime) and 25% criminal justice
system cosis [UK-Home Office (2011)]. These components differ by type of specific crime,
There are various national level estimates of the overall ‘cost of crime’ that range from US$450-

1,700B for the US (late 1990s), $40B for Canada (1993 estimate) and AU$35B for Australia
(2005 data).

These estimates have been refined to the level of cost of crime by type of criminal offence.
They generally rely on one of two types of methodologies:

a) ‘Bottom-up’ accounting of detailed cost (e.g., activity-based costing); or

b) ‘Top-down’ measures of individual {or sociat) willinghess-to-pay be avert or avoid crime
{or accept the harm caused by crime).

As in most fields where WTP approaches have been applied, the top-down estimates are often
two (2) times higher (or more) than the bottom-up accounting estimates [Cohen (2010)).

Macro-econometric analysis [DiTella-MacCulloch (2008)] for the United States (US) found that
an increase in the violent crime rate (from 242 to 388 assaults per 100,000 population) was
equivalent to a 3.5% decrease in GDP per capita. This result, calibrated for US values for 2011,
implied a WTP of US$1.15M to eliminate one violent crime.

4.5.3 Crime Prevention Costs - General

Out-of-pocket costs for the Canadian criminal justice system (1993) have been estimated at
about $10 Billion [Federation of Canadian Municipalities (2000)] including the costs of police
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services, the courts, legal aid and corrections. Evidence from the US and UK suggest that such
costs represent perhaps 25% of the entire cost of crime when victim impacts and fear of crime
are taken into account [National Crime Prevention Council (1996)].

4.54 Crime Prevenﬁon Benefits - General

Various United States studies have used stated preference methods to estimate the willingness’
to pay {(WTP) to avoid crimes with: estimates by specific types of crime. One study [Cohen et al -
(2004)] asked individuals to. report their willingness to pay to reduce crime in their specific
neighbourhood that lmphed marginal WTP {o prevent crimes of about: US$25,000 per burglary,
US$70,000 per serious assault, US$232,000 per armed robbery, US$237,000 per rape and
~sexual assault, and US$9.7 mlitlon per murder As can bg seen these WTP measures have' '
'been esttmated for serlous cnmes W|th clear vscttm lmpact '

,Most drug crimes (espema!ly drug possessmn and drug trafﬁckmg) are consadered to. have.

“lesser victim impact. Drugs play into broader criminal activity when considering the criminal acts
undertaken by certain drug addicts to meet their drug habit. One US estimate of the annual cost
of crime atiributable to each drug abuser is approximately US$60,000 [Miller et al (2006)]. Other
US evidence [Cohen-Piquiero (2009)] indicates that the WTP to reduce drug-related crime
among young adults is much lower (US$30,000 per crime) than for cther types of crime such as
aggravated assault (US$335,000 per crime), armed robbery (US$210,000 per crime) and
murder {US$855,000 per crime) (2007 data).

The UK government produces standardized cost-of-crime estimates [UK-Home Office (2011)]
for different types of crime. These vary from: GBP1.8 milion per murder, GBP37,000 per

sexual offence, GBP8,800 per robbery-personal, GBP3,900 per burglary in a dweliing to
GBP1,750 for common assaulf.

4.5.5 Crime Costs -~ Drugs

Gne UK study [Dubourg-Pritchard (2007)] estimated that the social cost of Hlicit drug use was
GBP15.4B (in 2003). The bulk (80%) of these costs was related to crime versus health costs
{4%) and drug-related death (6%). The primary components of drug related crime costs were
robbery/burglary (43%), fraud (32%) and shoplifting (12%). Drug arrests (in and of themselves)
accounted for only 3.5% of all drug use costs (GBP540M). The UK analysis suggested a ratio
of social costs of illicit drug use fo sireet value of drug consumption of 3:1.

4.56 Security Cost Associated with Residential Cultivation Misuse

For the Status Quo scenario, two forms of MMAR '‘misuse’ were modeled:

- 20% was assumed to involve 'major misuse in which production licensees grow
more than the authorized amount and divert the excess o the illicit market; and

- 80% was assumed to involve ‘minor’ misuse in which operators act as retail
traffickers for a small part of their marihuana cultivation.

This assumption was based on the 80:20 rule-of-thumb (i.e., 20% of inappropriate activity
creates 80% of the social problem) and allowed the analysis to concenirate on the major
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misuse, which, most importantly, is the activity that is assumed to increase the risk of home
invasion and violence.

F_our effects were examined that generate social welfare gains in the form of social willingness-

~ .to-pay to avoid the harm associated with crime related to the misuse of MMAR production
- licenses and the expected behavioural changes under the proposed Policy scenario.

a) Avoidance of Residential Misuse

b) Aveidance of Home Invasion

) Avoidance of Non-Fatal Shooting

B i d) 7,_,"Av01dance of Fatal Shootmg

o lh the analysis, event a) was apphed to all ‘major’ and minor’ misuse of MMAP productton e

licenses. It was assumed that events b), c) and d) would apply only to the actw;ty considered fo
be ‘major’ misuse of MMAR production licenses. .

Data on social willingness to pay (WTP) (i.e., a ‘top-down’ measure) to avoid crimes has been
estimated for the US [Cohen et al (2004)]. Similar data based on social costs (i.e. a ‘bottom-up’
measure) to avert crimes has been estimated for the UK [UK-Home Office (2011)]. To “convert’
the social cost estimate to a WTP estimate'’ the analysis took an average of comparable
estimates from the US and UK after adjusting for exchange rates'®. Generally, in all cases the
US and UK estimates were in the same order of magnitude.

a) Risk & Consequence of Residential Misuse

All MMAR misuse is considered to be residential misuse. There is no evidence in the literature
as to a social WTP to avoid drug trafficking or to avoid marihuana cultivation in a residential

area. Accordingly, the analysis did not include a value for this WTP in the absence of an
estimate available in the literature.

b} Risk & Consequence of Home Invasion

Over the seven years of the police review of alleged MMAR misuse cases, there were 16
alleged cases of home invasion reported in relation to 190 police cases of alleged MMAR
misuse. During those years, there was an average of about 1,650 MMAR production licenses
and, based on the 36% misuse rate, about 595 estimated cases of misuse. On an annuat basis,
in terms of the probability of home invasion occurrence, this worked out to 0.38% per year per
MMAR misuse. As all home invasion events were attributed in the CBA to major misuse, this
worked out to a probability of 1.92% per major case of MMAR misuse.

" The analysis employed a rule of thumb adjustment factor of 2.0 so that the UK social cost estimates were multiplied by 2.0 1o
reflect WTIF estimates.

® US$1.00 = CA$1.00 ; GBP1.0G = CA$1,30 (as of June 4, 2012).

Cost-Benefit Analysis of Regulatory Changes for Access to Marihuana for Medical Purposes



Final Report (December 20142) 80

For ‘home invasion’, the ana!yss used adjusted WTP estimates from the UK for ‘robbery-

personal’ and the US for ‘burglary’ which averaged to $23,900 (US estimate of CA$25 000, UK
adjusted estimate of CA$22,900).

c) RISK & Consequence of Non- Fatal Shooting

There were two (2) cases of shootings assocnated with home invasion reported in reiation to the
190 police cases of alleged MMAR misuse. Represented as an annual probability, this is
10.048% per year per MMAR misuse.. Since alf shooting events were atiributed in the anaiys:s to
major misuse, this ‘worked out io a probablhty of 0.24% per year per major case of MMAR
misuse. Data- [Kieck (1991)] suggest that the probabijlity of a fatality (given shootmg) is 15% so_ '
the probab;!lty of a non-fatal shootmg wouid be 85% {given shootlng) :

For non-fatal shoot:ng the analysns used adjusted WTP est:mates from the UK for seruous"'

wounding’ ‘and the US for ‘serious assault, which averaged fo $68 560 (US estimate -of '_ PR

CA$7O 000 UK adjusted estlmate of CA$67 000).
d) Risk & Consequence of Fatal Shooting
For ‘fatal shooting the CBA used adjusted WTP estimates from the UK and US for ‘murder
which averaged to $7.2M (US estimate of CA$9.7M, UK adjusted estimate of CA$4.7M). These
WTP estimates for tragic, violent loss of life were much higher than the Canadian Statistical
Value of Life, which is a WTP measure of death in normal circumstances.
4.5.7 Social Cost Associated with Residential Misuse — Status Quo

The social loss associated with residential misuse is given in the Status Quo scenario by:

(47) Social LoSSmisuse(t) = ATP-P/D{) * Primisuse * WTP misuse

where:
ATP-P/D(t) = number of persons ATP-P and number of persons with ATP-D
‘ divided by a scale factor to allow for multiple DPPL.
Prrisuse = 36%
WTPmisuse = $0

4.5.8 Social Cost Associated with Home Invasion ~ Status GQuo
The social loss associated with home invasion is given in the Status Quo scenario by:
{(48) Social LOSSinyasion(t) = ATP-P/ D{t) * Prmisuse * P, major * Plinvasion © WT Pivasion

where:

ATE-P/D(1) = number of persons ATP-P and number of persons with ATP-D
divided by a scale factor to allow for muitiple DPPLs.
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Priisuse . = 36%

P Imajor = 20% (conditional probability given misuse)
7 Prinvasi;m ' = 1.921% (conditional prt_)bability. givén major misuse)

WTPiqvasiDn = $23:900 ’

4.5.9 Social Cost Associated with -Noﬁ‘-’Fatal Shooting — Status Quo

The somai Ioss assomated wﬁh non-fatai shootlng is glven in the Status Quo scenario by

where

(49) SOCiai Lossnon-fatal(t) ATP‘P/ D(t) Prmlsuse P rma]or Prshoot (1 Prfatal) WTPnowfataE .

~ATP-P/D(D) = number of persons ATP—P é'nd number of persons with ATP-D
divided by a scale factor to allow for multiple DPPLs.
Prrisuse = 36%
Prmajor = 20% (conditional probability given misuse)
Ptancot = 0.240% (conditional probability given major misuse)
Priaal = 15% {conditional probability given shooting)
WT Pron-fatal = $68,000

Social Cost Associated with Fatal Shooting — Status Quo

The social loss associated with fatal shooting is given in the Status Quo scenario by:

where:

(50) Social LOSSfata|(t) = ATP“pID(t) * P-Tmisuse * Prmajor * Prshoot * Prfata] * WTPfatm

ATP-P/D() = number of persons ATP-P and number of persons with ATP-D
. divided by a scale factor to allow for multiple DPPLs.

Prmisuse = 36%

Prmsjor = 20% {conditional probability given misuse)

Plshoot = 0.240% {conditional probability given major misuse)

Preal = 16% {(conditional probability given shooting)

WT Praa) = §7,190,000
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4.5.10 Status Quo ~ Security Cost

For each of the security. events associated with PUPL/DPPLs, the social costs associated with
residential misuse, home invasions .and non-fatalfatal shootmgs are glven in the Status Quo
~ scenario over time by

(51) Secunty Cost(t) Social. Lossm.suse(t) + Social Loss.nvas.m(t)

+ Soca_at LOSSnonat() + Social LOSSfatal(t) )

4.6 Status Quo -~ Summary of Benefits & Costs -
' Status Quo -.-'Pro‘gram Administration Cosis
Health Canada — Program Administration Costs are from equation 22.

Compliance cost is given from equation 23.

Status Quo ~ User Benefiis

User benefit is the sum of the Consumer Surpius measures for each of Government Supply

(equation 32), Personal Use (equation 38) and Designated Person (equation 43) supply
markets.

The Deadweight Loss (from the effective subsidy for the Government Supply) is given from
equation 33.

There is no Producer Surplus in the Status Quo scenario.

Status Quo — Safety Costs

Safety cost is the sum of the Fire Costs (equation 46) for each of the PUPL and scaled DPPL
supply.

Status Quo - Security Costs

Security cost is given from equation 51.

This conciudes the discussion of the Status Quo scenario and measures to be calculated for the

CBA. The next section addresses the Policy scenario that embodies the proposed Regulatory
changes.
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4.7  Policy - Transition Model (April 2014)

It is contemplated that, as of April 1, '2014 there will be a migration from the existing MMAP
(Status Quo scenario) to the new (Policy scenario) regime for access to marihuana for medical-
purposes This migration (transmon) may take place ina number of ways.

The CBA model did not attempt fo capture the comp!exﬁy of the transatlon dynamics. Generally,
the CBA focused on the ‘steady state’ of this transition process and the number of persons who
will ‘remain’ in the regulated marlhuana access regime and the number of persons who will
,choose an illegal supply source..

The reasons that persons whe have been pamctpatmg in the MMAP (prlor to Apnl 1, 2014) may 5

- choose to obtain manhuana from an |Elegal supply source are Var:ous and lnciude
- the supply cost of manhuana from L_P may b,e too hlgh,_
- persons may prefer the control and guality of their own production; and

- persons may want to engage in iilicit marihuana cuttivation and distribution.

it has already been noted that some proportion {36%) of PUPL/DPPLs may involve misuse.
Some 80% of ATP persons are associated with PUPL and DPPL production activities. The cost
of legal supply through LPs will likely be higher than the supply cost for PUPL/DPPL production.

The CBA assessed the likely migration of persons from each of ATP-GS, ATP-O, ATP-P and
ATP-D status to the new regime.

47.1  Policy Transition — Government Suppiy

In April 2014, the Staius Quo scenario was forecast to have 1,823 KG-Demand for the
Government Supply with an estimated 387 grams per year per full-time user'®. One of the
reasons for the relatively low usage rate for the Government Supply was the perceived quality of
the cannabis sirain used [Lucas (2008)]. In the Policy scenario, LP suppliers would be able to
offer a variety of cannabis strains. |t is therefore probable that, subject to affordability, the
amount per person purchased could be different from this amount per year. The analysis,
therefore, made an adjustment to the KG-demand that would be purchased at $5.00/gram (the

Status Quo user price) before applying a model based on the operation of demand price
elasticity.

Analysis [Kilmer-Pacula (2009)] suggests that heavy marihuana users consume about 1.2
grams per day +/- 0.4 grams. The analysis took 1.6 grams per day as the desired mean daily
amount that a person would want to consume of marihuana. This would imply an annual

® This average is based on 1,823KG and 4,712 ATP-GS users. For this calculation, no consumption was attributed
to persons on interim supply with new PUPL/DPPL production licenses.
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consumption of 560 grams which, at $5.00/g, would cost $2,800 per year. This was felt to be

. affordable for the mean MMAP ATP person with a mean annual income of $30, 000%.

The base annual quantity of marihuana (in KG) that would be consumed in the Pollcy scenario,

~ for the initial number of persons with ATP-GS in Aprli 2014 and at the Status Quo user pnc:e of
_ j.'$5 00 per gram, | is given by: : o

(52) Base KG -GS (User Price)= ATP- GS(April 2014) 560 grams/ 1 000

For the estabhshment of the benchmark transition to the Poilcy scenario,. it was assumed that:: e

the LP market price of marihuana would be $7. 50/g*'. This represents a 50% increase in price

o .'(over the Status Quo user price per gram). With an assumed przce elastac;ty ap of ~0 25 the
' -.quantlty demanded wou!d be expected {o fall by 12. 5% : . . :

’ %AQuanttty ap* %APrice

" Therefore, the base annual quantity of marihuana (m KG) that would be consumed in the Pohcy‘
. scenario, for the initial number of persons with ATP-GS in April 2014 and at the higher LP
market price of $7.50 per gram, would be:

(53) Base KG-GS(Market Price) = Base KG-GS(User Price) * (1 + %AQuantity-GS)

This equation captures the operation of the price elasticity, after a base adjustment for the
different type of cannabis strains that will be supplied in the LP market. The operation of the
price elasticity means that the quantity amount of marthuana has decreased as price rises.
There are three ways in which, using a simple formula, this quantity reduction could be
determined. The formula for the base guantity is:

Base KG-GS = User-GS * Days of Use * Quantity Per Day
The price elasticity effect could come about via some combination of changes in. a) the number

of users; b) the number of days of use per year; and/or ¢) the mean quantity per day of use. For

simplicity, the analysis assumed that there is no change in the number of days of use per year,
" s0 the above equation reduces to!

%AQuantity-GS = %AUser-GS + %AQuantity Per Day-GS

In order to assess the affordability of the quantity per day at the LP market price, the Proportion

of Mean Annual Income (pre-tax) that would be comprised of marihuana purchases was
computed. This proportion is:

%Annual Income = [Days-of-Use * Quantity-per-Day * Market Price] / Mean Income

% { ucas {2009) reports an income distribution for a sample of MMAP users that implies a mean annual income of

about $30,000, although 30% report earning less than $20,000 per year. At $5.00/gram, the expenditure of $2,800
per year would account for about 8% of pre-tax individual income,

21 The reasonableness of this estimate was assessed in terms of an equilibrium model of Supply and Demand in the
LP market for marihuana (see below). Effectively, the study assumed that ATP persons in the Transition face an ex

ante expected user price of $7.50/gram which may be slightly more or less than the ex post realized price in LP
market equilibrium when supply and dernand interact.
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in the CBA model, if the annual cost per user did not exceed $4,500 (i.e., 15% of mean annual
income of $30,000), ali of the price elasticity effect was ascribed to a reduction in the number of
users. Conversely, if the annual cost per user did exceed $4,500, some proportion of the price
elasticity was allowed {0 .reduce the quanmy per day 50 that the percentage of mean annual
~income requwed dld not exceed 15%..

Various studies have “shown that thh Co- payment (usually 20% of private prescription drug :
costs), the annual amount spent on certain prescription drugs or treatment can be up to. 17% of - .

annual family .income [Canadian Cancer ‘Society (2009), Canadian Diabetes Association e
(2010)] The out—of—pocket costs of new cancer drugs can be up to $13,000 per year and for .

Type ! dlabetes drugs and lnsuhn pump up to $4 700 per year.

'The Quantity per Day m the Pohcy scenano for persons on Government Supp!y (asr-"'f Apﬂi-
2014) is ca!culated ‘as: : R : : :

(54) Quantttleay GS MIN{1 6 {Mean Annual Income * Max % of income'/ 350
/ $7. 50]}

In the Reference case, the effective minimum of the right-hand side was 1.6 grams per day.
This equation allows, in the sensitivity analysis for a lower assumption as to maximum
percentage of income, for the amount to be less than 1.6 grams per day.
The %AQuantity Per Day can therefore be calculated as:

(55) %AQuantity/Day-GS = [Quantity/Day-GS - 1.6]/ 1.6
The %AUser-GS can therefore be calculated as:

(56) %AUser-GS = %AQuantity-GS - %AQuantity/Day-GS

The number of users in the Policy scenario, for persons formerly on Government Supply (as of
April 2014), is calculated as:

(57) Users-GS(Market Price) = ATP-GS(April 2014) * (1 + %AUsers-GS)

Equations 53 and 57, therefore, represent the KG-Demand and the number of users in the

Policy scenario that would result from the transition from the Status Quo for persons formerly on
the Government Supply.

472  Policy Transition — Other (Government Supply)
There was the same number of persons with ATP-G who did not access the Government
Supply (i.e., ATP-O) as those who accessed the Government Supply (ATP-GS) in the Status
Quo as of Aprii 2014. The analysis did not count their consumption for the Consumer Surpius
measure, as there was no indication as to where the marihuana was obtained.
In the Policy scenario, such persons might start to obtain marihuana from the LP supply,

provided that the LP market price was at or below the price prevailing in the illicit market. The
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rationale for this switch is that the cannabis strains and quality are likely to be diverse in the LP
market and should be comparable to those currently available in the illicit market '

The analysis assumed that these persons would generally consume at the same level of dai!y
usage, at the LP market price, as the persons formerly reliant on the Government Supply, -
- provided that the LP market price was below that of the iificit market price. ‘However, as they

would “likely experience a decrease in their supply prlce they mlght be. ab!e to afford an -
g mcreased amount per day. S

"~ The [oglc ﬁow for this component of the transmon is reversed from: that for the above
component. Provided that the LP market price is less than the illicit. market pnce it is pOSS;bte ,
to caicuiate the %APrice experienced by these users as ' :

(58) %AF‘rlce 0 [LP—Pnce — Hllicit Pnce} / Ilhmt F’rlce
- The assocaated %AQuantity can therefore be caiculated as
(59) %AQuantity-O = g, * %APrice-O

The additional quantity consumed is reflected in a higher Quantity/Day, while the number of
users is kept constant:

(60) %AQuantity/Day-O = 1.60 + (1 + %AQuantity-O)
Therefore, the base annual quantity of marihuana {in KG) that would be consumed in the Policy
scenario, for the expected number of persons with ATP-O who will transition fo the LP market at
the lower LP market price of $7.50 per gram, is expected fo be:

(61) Base KG-O(Market Price)= ATP-O(April 2014) * * 350 * (1 + %AQuantity/Day-0).

The Number of Users in the Policy scenario, for persons formerly in Other Supply (as of April
2014) is calculated as:

{62) Users-O{Market Price)= ATP-O(April 2014)
Therefore, equations 61 and 62 represent the KG-Demand and Number of Users in the Policy
scenario that result from the transition from the Status Quo for persons formerly on Other
Supply.

4.7.3 Policy Transition — Personal Use

Persons with PUPL who are ATP-P in Aprit 2014 must decide whether to switch their use to the

legal supply from the LP market. This is the only option for these persons to access a legal
supply of marthuana for medical purposes.

There are two aspects to the transition of persons who formerly held PUPLs (and DPPLs) that
make this process more complicated:

- Some proportion (36%) of these persons is likely engaged in some form of misuse
(based on police data) and may want to continue that acfivity in the future; and
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- Some other propoition of these persons may feel ‘entitted’ to continue {o cultivate own-

: use marihuana, even Iif not involved in misuse in terms of otherwise supplying the illicit

‘market - such entitlement may arise from civil disobedience in reaction to- a change in
their prev:ous iega! authorization to produce. :

In the first case, the ‘economics of crime’ must be considered in terms of the relative, risk- N
adjusted rewards- and " penalties associated with illicit behaviour. it is still-necessary to
differentiate between the scale of operation involved in this form of marihuana cultivation from

the.normal ‘grow-op: because the iocus of productlon is the famtly resrdence in the presence of
, famlly members ' : : ‘

“In the seccnd case,’ aHowance is. made for' some proportton that may opt ou’( based on thesr. e

-:_percewed nght to grow manhuena for thelr own use.

- Economics of,RéSidehtial Misuse .

The analysis applied a model of rational criminal activity based on Canadian studies [Desroches |
(200%), Dandurand et al (2002), Bouchard (2007), Easton (2004)]. 1t is important to distinguish
between residential misuse marihuana cultivation and ‘grow-op’ activity. While these share
some similarities, what is different about residential misuse is the presence of family members.
Grow-op houses are usually dedicated to marihuana cultivation and operated by paid
employees or persons who share the criminal proceeds of the operation.

One study [Dandurand et al (2002)] of British Columbia marihuana trafficking over a four-year
period found that there was a very low (5%) risk of a grow operation coming to the attention of
police. In terms of the consequence of police detection, the biggest risk was seizure of planis
-and other assets for evidence (pr=100%), followed by charges laid (pr=85%), conviction of at
least one suspect in the case {(pr=63%), the payment of a fine (pr=25%) and prison sentence

(pr=17%). The average prison term upon conviction was 2.5 months and the average fine was
$1,000%.

One study [Bouchard (2007)) of Quebec marihuana cultivation over a seven-year period found
that there was a very low (2.5%) risk of arrest per offender at risk (for indoor hydroponic
cultivation). The study estimated the number of marihuana cultivation operations in Quebec,
which was exirapolated using a growth rate per year of 16% to derive an estimate of about
60,000 grow operations in 2012, There are probably less than 1,000 PUPLs/DPPLs in Quebec,
so the contribution of MMAR ‘misuse’ to the overall marihuana cultivation activity level is
minimal (less than 1%, assuming that perhaps 36% of PUPL/DPPL activity involves ‘misuse’).

There could be several reasons why marihuana cultivation under the MMAR is such a small
share of overall activity:

a) 1t requires identifying a residence and producer to Health Canada {which police can
access under certain conditions); and

22 Note that probabilities and magnitude of both fines and prison sentences likely have changed as a resuit of recent
amendments o the law. The magnitude of any such changes could not be assessed at this time and therefore
historical vahies were used for the purpeses of the analysis.
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b) It generally involves a residence where people live, whereas commercial-scale illicit
grow-ops involve much larger scale production than can be accommodated in a family
residence also used for the benefit of the family.

Scale of Residential Misuse Marihuana-CUlﬁvéﬁbh .

This anainls assumed that the scale of manhuana cultwatton for res:der:tiai m;suse is Iess than
that for a grow-op : : : :

The mean number of permiited piants under MMAR PUPL, based on the mean. Proposed Daily-
‘Amount of 7.6 grams, is 37 marihuana plants. These are expected fo. yleld 30 grams of dried
-marihuana but also have a wastage factor'of 1.2 s0 ‘that the effective yield is actually 25 grams

" _perplant per harvest. The yield'is based oh.a 120-day harvest cycle and three (3) harvests per

‘year. The mean PUPL producer keepsng 10 _the maximuim allowable -number of plants and
MMAR vyield and harvest assumphons would produce about 2.8KG of dned marihuana.

Yield per Year = Planis * Yield/Plant/Harvest * Harvest/Year

in terms of the expected actual marihuana consumption of such a person, the CBA used an
estimate of about 4.2 grams per day, which comes, for 350 days per year of use, to about
1.5KG of consumption. It is possible that actual consumption accounts for the entire production
or that production is scaled to mest consumption for own use.

For the 64% of persons who are not involved in any misuse, it was assumed that there is no
illicit distribution of any excess production capacity. For the 36% of persons involved in MMAR
misuse it was assumed that they are engaged in illicit marihuana distribution.

Minor Misuse (80%)

For 80% of misuse cases, it was assumed that that such misuse is minor in scale. As described

below, some parameters were then applied to this activity to estimate the likely returns and risk
associated with that activity.

Minor Misuse - Rewards

For minor misuse, this study assumed that the maximum number of plants would be kept at the
legal limit (37) and that the yield would be higher (80 grams per plant per harvest) with a 80-day
cultivation cycle and four (4) harvests per year. These parameters seem reasonable in relation
to actual criminal evidence from grow-op activity [RCMP (2010)}.

This would allow for the production of 8.9KG of dried marihuana against estimated personal
consumption of 1.5KG, leaving 7.4KG of excess production available for illicit distribution. Data
suggests that wholesale distribution [RCMP (2010)] by the pound generates about $2,800 {(or
$6.17/gram), so that the estimated sales value of the excess production is about $45,000.

This sales revenue is comparable to about haif the sales revenue for a British Columbia grow
operation [Easton (2004)]. Allowing the same supply cost per gram as for PUPL production

generates an estimated gross margin {over costs) of about $40,000. This represents the
‘reward’ from criminal activity (for minor misuse).
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The reference case reward for minor misuse (PUPL) is given in the Policy. User Transition b'y:
(63) Reward ManT = {[(Plants Yield/Plant * Harvest!Yr) Use/Yr]
‘ * Whoiesale Price/Gram} — Supp!y Cost/Yr
- "Minor M{suSé -R:sks ' |
' Probabilities [Dandurand: otal (2002)] were available for thé' }isk of"déte};'ﬁon '. s‘éizure charges. -
laid, conviction and receipt of fine or prison sentence. The analysis assumed various economic

- losses as a result of uincertain events occurring for the criminal activity. The study assumed the =
. following valies _of ~econemic . loss: seizure ($50, 00023) facmg charges ($5 00024) fines

: ;An important parameter in the model is the aforementioned requ;rement for addittonal e\ndence ST
as-evidence of the mere presence of residential cuitivation associated with an MMAR productlon' o
license will generally be insufficient grounds for obtaining a warrant to search the premises.

The result has been, according to law enforcement officials, that police resources are not as
effective as they might be in terms of resulting law enforcement actions when there is suspected
misuse of such MMAR licenses.

In the CBA model, this effect was introduced by assuming that cases of MMAR misuse faced a
2.5% probability of detection by police and that the probability of police action {given police
detection) is reduced by a factor of 75% from its base probability value of 80% [Dandurand et al
(2002)]. Therefore, the effectiveness of law enforcement to address MMAR misuse impacts on
a lower probability of detection and a lower probability of police action, given police detection.

The analysis assumed that minor misuse does not attract home invasion and ‘grow-rip’ type

robbery by other criminal elements as the scale of misuse is relatively minor. This risk was
reserved for major MMAR misuse of residential cultivation.

Based on compound probabilities of law enforcement actions and consequences, an expected -
value of loss for minor misuse (PUPL) in the Policy User Transition was estimated as:
(64) Risk-Minor = [Minor-Misuse * Prgetection ~ Pracion ~ {1 — Enforcement Clarity) * Prund]
* {[Prsenue * LOss-Seizure] + [Prropot ™ Plonarge * LOss-Charge] +

[Proonvict * {{Prine * Loss-Fine) + (Pryuson ™ Loss-Prison)}}

where

Minor-Misuse = ATP-P{Apr 2012) * 36% ~* 80%

2 Based on the annual revenue * (1+.10) with an adjustment for the value of seized materials and supplies.

* Assumed as an inconvenience {value of ime) factor with or without legal feas (which may be by a public defender),
S Erom Dandurand et al 2002.

% Based on 2.5 months sentence from Dandurand et al 2002 with hourly wage of $25 for 35 hours per week and 4.1
weeks per month.
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Pretection = p’robabi!ity of police detection (given misuse) = 2.5% (under MMAR)
Praction = prdbabitity of poii_cﬁe action (given detection) = 80%

Enforcement Cléfity = reduction in .Pfi,_,:t';on.as a res_utf of MMAR = 75%

Priouns = probabi'lity of case found.('given‘ ét;ftion) = 95%,

Prosizue -.,-gzli';‘a‘rdt;abili-t_y b_f'p;::lice sei?ure '(-giv.en-'caée' f-ou_lnd:): =100%
Loss-Seizure = é}@pectgd-econémié!_o'ss from p'oléqe seizér’e = $50,000

Prusr = probabilty of report o Grown Prosecitor (given seizure) = 87%
Ploase "= probabilty of charges laid (given report o Crown) = 98%

Loss-Charge = expected economicloss from facing charges = $5,000

Preonvict = probability of conviction {given charges laid) = 73%
Priine = probability of fine imposed (given conviction) = 38%
Loss-Fine = expected economic loss from fine = $1,000

Prosison = probability of prison sentence (given conviction) = 42%

Loss-Prison = gxpected economic loss from fine = $9,000

In the Reference case, the expected loss from police action and criminal justice sanctions was
about $270 and largely the result of police seizure.

Minor Misuse — Opportunity Cost

In addition to the supply cost of marihuana production, the analysis also accounted for the
opportunity cost of time spent on criminal activity (in terms of additional cultivation time,
transaction time and overhead for running of the illicit enterprise). A proportional value of this
fime relative to a target annual income ($60,000) for a work-year of 1,800 hours (i.e.,
$33.33/hour) was applied. For minor misuse this opportunity cost was roughly $4,700.

Minor Misuse — Net Expected Return

in the Reference case, the net expected return for minor misuse was about $35,800 and
represents an expected rate of returmn of about 370% over the expected costs of activity
{excluding loss from risks).

Minor Misuse — Compensation for Risk
The analysis also considered risk sensitivity, as people are generally risk-adverse. The analysis

conceptualized risk sensitivity in terms of the ratio of the expected rate of return to some risk
threshold raie of return, which reflects the expected value of loss from risks. The rationale is
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that most people care about the absolute level of risk they bear and want a very high return to
compensate them for such risk. For the purposes of the CBA, it was assumed that persons
" engaged in illicit activity want a minimum ten (10)-fold retum to compensate them for illicit

undertakings. In the reference scenario, the minimum expected return for msnor m:suse was
' estlmated to be 28%.

: "Mmor Mrsuse Reward-to-Risk Multiple

}n the Reference case, the expected rate of return (370%) was about thlrteen (13) times hlgherr

" than the minimum expected return for misuse (28%). This reward-to-risk multlple suggests that - -

. persons engaged in MMAR minor misuse would appear to be very comfortab!e in terms of the
N rewardnto risk proﬁfe (under the Status Quo scenano parameters) '

|f w;th the Poltcy scenano a marked change is seen in the reward-to risk:mul’uple !t wouid be

R reasonabie o expect a reduction in illicit activity. This reflects a form of risk: elastlc:Ity for: which,_

it is posmble to'infer some value to generate behavioural change that should result from gaining
‘more clarity under the MMAR (in terms of a higher probability of police detectlon of potenttal
misuse and a higher probability of potice action, given police detection). B

. The same calculations for major misuse, which also invites the risk of home invasion and ‘grow-
rip’ theft by other criminal elements, are described below. The absolute dollar value of illicit
reward was much higher for major misuse but the expected rate of return in the Reference case
was lower (305%) and the minimum expected return for major misuse (based on the risk profile
and losses) was estimated to be 128%. Therefore, the reward-to-risk multiple was much lower
(2.4) for major misuse. However, this multiple is siill economically attractive.

Deterrence Effect on Residential Misuse

In terms of the economically rational effect of crime prevention and deterrence on illicit activity,
the analysis used a result for the US [Chang et al (2008)] which estimated that a 10% increase
in the probability of criminal conviction for drug trafficking/production would decrease the
number of active dealers by 0.26%. This implies a ‘conviction etasticity’ (€convier) O -0.026.

Econviet = JoApersons involved in cultivation 7 %APT i

Using Canadian parameters and the CBA effect of addressing the current need for additional

evidence through the policy scenario (equation 62), the cumulative Preonict for the Status Quo
reference case is:

Prsoconvict = Prsadetect * Pracﬁon * (1 - Enforcement CfafitY) * Pr\‘ound * Prrepcrt * Prcharge *
Preonvict

= 0.296% (for the Status Quo reference case)

With the clarifying effect (removmg the need for additional evidence), the Pr % e« increases
and results ina higher Prrot omict:

POL — Ol * * *
Prconviet = Pr getect ~ Plaction ™ Pliound * Prrepert * Pleharge ™ Pleonviet

= 2.365% (for the Policy reference case)
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The impact in terms of the number of persons involved in illicit misuse (residential marihuana
cultivation, formerly assomated with MMAR production licenses) is given by:

(65) %aApersons involved in cuit;vation = Eoonviet -+ YoAPT convict
- where - i .
zcomm '-—0 026 * {{2 365% - 0.296%) / 0.296%}

=0, 026 700% = -18%

- -.Therefore one would expect there to be 18% fewer persons involved in reSIdentlal marihuana'-','- o
- ‘cultivation.'as 4 result-of the - higher probability of detection and greater - policy - actlon e
s effectaveness from the removal of valid MMAR residential productlon licenses (PUPLIDPPL’)' SR

: The anaiysas assumed that thls effect would be experienced for major misuse actlwty As it ISV.'V: -

likely that persons involved in minor misuse are more risk adverse than persons involved in g
major misuse, the analysis assumed that the elasticity response for minor misuse would be
twice (two times) that of major misuse.

Equation 62 is therefore estimated using €™ i = -0.026 and €™ = -0.052. These
assumptions were tested in terms of the sensitivity of CBA resuits.

The number of persons who will cease their residential marihuana cultivation in the Policy

transition {due to the clarifying effect of removing the need for additional evidence in
enforcement} is given by:

{66) Cease = Misuse (major or minor) * %Apersons involved (major or minor)

The number of persons who will continue their residential marihuana cultivation in the Policy
fransition (despite the ‘enforcement clarity’ effect) is given by:

(67) Continue = Misuse (major or minor) * {1 + %Apersons involved {major or minor)]

Opting-Qut for Residential Producers with No Misuse

The analysis also contemplated the possibility that persons who produce marihuana in the
Status Quo scenario with no misuse (i.e., strictly for their own consumption) might opt out of the
Policy scenario regime, and continue their own production illegally. These are people who were
law-abiding in the Status Quo scenario (i.e., legal marthuana cultivation) but who might exercise
civil disobedience in the Policy scenario through illegal marihuana cultivation at a small scale
and without illegal marihuana distribution or sales.

in the Reference case, it was assumed that the Opt-Out Rate for such non-misuse PUPL users
would be 0% (i.e. there is no civil disobedience). However, the sensitivity analysis altowed for a
rate up fo 20% of such persons.
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The number of formerly ATP-P persons who are consudered in terms of the Price Eiastmity,
effect as still being in the market, ATP- P*, is given by:

(68) ATP-P* = ATP-P(April 2014) — Cease(minon) — Ceasg{mago,) :
- [ATP-P(Apri 2014) * (1 - .36).* Opt-OutRate]
Once the persons who, despite the ‘enforcement clarity’ effect, will continue to eng"age in
‘residential marihuana cultivation have been removed, the number of persons who are likely to
be involved in the Transition to the new Policy regime can be calcu!ated It is then necessary to

take mto accoun the operation of the Price Elasticﬁy of Demand as lt affects these people

,“;'_The reference Price Elastlc;ty of Demand ap = -0 25 and represents the %AQuantity in response

{0 a.%APrice (ceteris paribus”). The snuation of the regulatory change involves more than just

. an effective price change, as it represents a poiicy change and declaration of a formally legal
activity as illegal. As discussed above, persons who ‘were formally {(and legally) cuitivating
marihuana for their own use (with no misuse) are expected to cease this activity as it is no
longer considered legal. The analysis separately aliowed for some Opt-Out Rate.

The %APrice experienced by these users is given by:
(69) %APrice-P = [LP-Price — Own Supply Cost} / Own Supply Cost

which, for an initial LP Price of $7.50 and an Own Supply Cost of $1.80, gives a %APrice-P of
317%.

The operation of the price elasticity is given by:

(70) %AQuantity-P = g, * %APrice-P
The %AQuantity-P in the reference scenario is -79%. As the Status Quo scenario initial quantity
demand (Personal Use) was 41,365KG, this means that the Policy Transition Quantity-P (after
the price elasticity effect) will be 8,618KG (i.e. 41,365 * (1 + %AQuantity-P).
It is then necessary to assign this %AQuantity-P to either %AUser-P or %AQuantity/Day-P, and

to again check to see if the Status Quo Quantity/Day is affordable in relation to Mean Annual
Income (as in equation 54).

The Quantity per Day in the Policy scenario, for persons who were on Personal-Use Supply (as
of April 2014} is calculated as:

(71) Quantity/Day-P = MIN{4.18, [Mean Annual Income * Max % of Income / 350
/ $7.501}

in the Reference case, the effective minimum for Quantity/Day-P is 1.7 grams per day. This
means that, relative to the Status Quo Quantity/Day-P (4.18 grams), the %AQuantity/Day-P is -
59%.

27 Ceterus paribus (roughly ‘all other things unchanged’) is the assumption used in partial equilibrium analysis. .
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The number of User-P is calculated as:
(72) _User—P_= MIN{ATP-P*), [(Quantity-P * 1,000}/ (350 * Quantity/Day-P)} -

'_'Where o '
_ATP—P* from equatlon 68 _

.- Quantity-P is the resu[tlng quent;ty demanded after the operatlon of the Prace Elastncnty- -
N ofDemand and e : Do o

' Quantltleay—P is the result frem equation 71.

P):I-B” e User-F’] lnthe

Therefore the base annual quan’nty of marihuana (in KG) that would be consumed in the F’ohcyr
scenario, for the expected number of persons with ATP-P who will transition to the LP marketat
the higher LP market price of $7.50 per gram, would be expected to be:

(73) Base KG-P(Market Price) = ATP-P*(April 2014) * (1 + %AUser-P) * 350 *
Quantity/Day-P

The number of users in the Policy scenario, for persens formerly in Personal-Use Supply (as of
April 2014) Is calculated as:

(74) Users-P(Market Price) = ATP-P*(April 2014) * (1 + %AUsers-P)

Equations 73 and 74, therefore, represent the KG-Demand and number of users in the Policy

scenario that result from the transition from the Status Quo for persons formerly on Personal-
Use Supply.

4.7.4 Policy Transition — Designated Person

The analysis considered a transition model for Designated-Person use in a similar manner.
Here the situation differed slightly, as the persons consuming the marihuana are different from
the persons producing the marihuana. The same reasoning (logic and equations) holds for
such persons engaged in DPPL production. Here again it was assumed that the mean DPPL
producer supplies for two ATP-D persons. The number of aliowable marihuana plants is higher
(44), as the Proposed Daily Amount mean is higher (9.0 grams).

Equations 63-87 apply for DPPL producers, resutﬁng in an estimate of the number of persons
who cease and continue producing marihuana. Although it not possible to know if the locus of

production is a residence, for the purposes of the CBA of safety and security benefits this
assumption Is made for simplicity.
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The number of persons who will cease their residential manhuana cuitivation in the Policy
transition (due to the law enforcement effect) is gwen by:

(75) Cease = Misuse (major or minor) * %Apersons involved {(major.or minor)

The number of persons who will contmue thelr reS|dentlai mar:huana cultlvatlon in the Policy
transmon {despite the law enforcement effect) is gwen by:

(76) Continue = Mlsuse (major or mtnor) [1 + %Apersons mvolved (major or m:nor)]

When the shift is made from DPPL producers to ATP D consumers, ;t is not possible to assume
that the consumers whose producer is prepared to supply them illicitly will continue to source
- their marihuana reqmrements from these illicit producers ‘This is not an automatic result, as -

E producers and consumers in the: DPPL!ATP—D re!atxonsh;p may- have different preferences, risk S :

‘folerances and other charactenstscs The: analy3|s assumed: that ali persons who held ATP-D
authorizations would seek legal sources of supp[y N L :

The number of ATP-D persons who were consudered as potential Policy scenario users (ATP-
D*) was calculated as:

(77) ATP-D* = ATP-D(April 2014)
The price elasticity effect was then applied to these persons.

in the reference case, the %APrice-D is 142% (from $3.10 to $7.50 per gram) and the operation
of the Price Elasticity of Demand (g, = -.25) requires that the %AQuantity-D is -35%. This
%AQuantity-D must then be assigned to either %AUser-D or %AQuantity/Day-D. Then, a check
must be made to see if the Status Quo Quantity/Day is affordable in relation to Mean Annual
Income (as in equation 71). Generally, the same result (as for Personal Use) will apply, so the
Quantity/Day-Dis 1.7 grams per day, which is a -59% change from the Status Quo scenario.

As the percentage change arising from the affordability condition (-59%) exceeds the required
Price Elastzc:ty of Demand required change in quantity demanded (-35%), there is no required
change in the number of users {i.e. %AUsers-D = 0%). The affordability condition demands that
the price response actually exceeds the ¢, = -.25 requirement. This is why the price elasticity in
the Policy scenario often exceeds that for the Status Quo scenario.

As above {for ATP-P transition), the analysis estimated the base annual quantity of marihuana

(in KG) that would be consumed in the Policy scenario, for the expected number of persons with

ATP-D who will transition to the LP market at the higher LP market price of $7.50 per gram, to
be:

(78) Base KG-D(Market Price) = ATP-D*(April 2014) * (1 + %AUser-D) * 350 *
Quantity/Day-D

The Number of Users in the Policy scenario, for persons formerly in Designated-Person Supply
(as of April 2014) is calculated as:

(79) Users-D(Market Price) = ATP-D*(April 2014) * (1 + %AUsers-D)
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Equations 78 and 79, therefore, represent the KG-Demand and number of users in the Poiicy o

scenario that result from the transition from the Status Quo for persons former!y on Desrgnated-
Person Supp?y

‘4-.7'.57 Pollcy Transntlon All Users

“ltis possﬁ)!e to compute based on the behavioural responses of producers and consumers

‘what the base level of demand (at an expected Market Price of $7.50/gram) would be acrossall =" -

users and takmg into ‘account the likely continued m:suseldes:re o continue 'iflicit manhuanaf._.'_- -

. ‘production and the likely operation of a price elasticity of demand Thls gives a first !ook at the'-’-"-‘ ERS
; scale of the LP market demand (as of April 2014).

- The base anm.:ei quantrty of marihuana (in KG) that would be. censumed in the Polrcy scenario;
- for all persons expected to transmon to the LP market at the expected LP market prtce of $7 505
s -'per gram is, g;ven by ' N :

{90) Base KG(Market Price) = Base KG-GS + Bese KG 0 + Base KG P+ Bese KG D

The Number of Users in the LP market at the expected LP market pnce of $7.50 per gram is
given by:

(91) Users(Market Price) = Users-GS + Users-O + Users-P + User-D
The scale of the expected LP market (as of April 2014) at an expected LP market price of $7.50
per gram is 19,385KG for 32,623 users, each consuming a mean of 594 grams per year {or 1.70
grams per day for 350 days per year) at an annual user cost of $4,460. This is the Reference
case that was used to estimate the evoiution of the LP market over time in the Policy scenario.
The analysis calculated an Implied Price Elasticity, hased on the transition from the Status Quo

to the Policy scenario and taking into account the options to ‘opt-out’ of the Policy Regime by
illicitly cultivating marihuana for own use.

7(92) Transition a’p= {IKG(Market Price) - KG{User Cosr)} ! KG(User Cost)} __

{ {IMarket Price - User Cost] / User Cost}

where
KG{Market Price) = Base KG-Demand at LP Market Price {April 2014)
KG({User Cost) = Base KG-Demand at User Cost (as in Status Quo) (April 2014)
Market Price = §7.50/gram * 1,000 (this study’s assumed estimated LP Market
Price)
User Cost = $2.60/gram * 1,000 {from weighted average in Status Quo)

The last value is a weighted average of User Costs from ATP¥GS, ATP-O, ATP-P, and ATP-D
who all face different User Costs in the Status Quo scenario.
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For the Reference case, the value of the Implied Price Elasticity is -0.36. This is higher than the
initial Price Elasticity-Status Quo assumption {(-0. 25) as-it explicitly aliows for choosing to ‘opt-
out' of the Policy Regime. For the purposes of estimating Consumer Surplus in the Policy
scenario, the analysis estimated the Intercept-D (Price Intercept of the Demand Curve) us:ng
the Price Elastlcny of Demand wh:ch 15 computed in the Pollcy Trans;’aon model.

~ The Implied Grams Per Year~Pohcy |s est:mated usmg the KG (Market Price) and Users (Market-
Price) as: L . .

{83) Gramleear—POL KG(Market Pnce) 1 000 f Users(Market Pnce)
lmphed Annual User Cost~POL ;s estlmated as: '
(94) Annuai Cos’t~POL GramsiYear—POL Market Pr;ce

The Implied Grams Per Day-Pollcy is est:mated usang the Imphed Grams Per Year-Policy as

{95) Grams/Day-POL =  Grams/Year-POL / 350

4.8 Policy - Demand Curve

The analysis again assumed that the Demand Curve is linear in the Policy scenario, the same
assumption used in the Status Quo scenario. From the Transition Model (April 2014), an initial

point on the Demand Curve-Policy was estimated, based on an expected LP Price of
$7.50/gram.

The equilibrium LP Market Price is known when both a Demand and Supply curve estimate for
the LP Market (Policy scenario} are obtained.

1. Demand Curve — Infercept

From equations 90 and 91 there is a point on the Demand curve (in April 2014) of (Market Price,
KG(Market Price)) or ($7,500, 19,385) when expressed as a Price/KG and KG-Demand. The
calculated Price Elasticity of Demand (Policy) is -0.36. As above (equations 27 and 28), it is
therefore possibie 1o estimate, for a linear Demand curve, the Intercept-D and Slope-D.

The Demand curve intercept in the Policy scenario is given by:
(96) intercept-D = Market Price *[1 —(1.0/€)]
As there are now two points of the Demand curve (the y-axis intercept) and the estimated

transaction point (Market Price, Base KG) the Demand curve siope (which is negative as the
curve is downward-sloping) can be calculated.
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2. Demand Curve - Sfope
The Demand curve slope {for the Poiicy scenario et April 2014) is given by:

- (97’) S'Io'penD(April 2014)= [Market Price —.1nterc:'ept~ 1/ KG(Market Prlce)

o For the Reference case, these values are: Entercept—D $28 335 and Slope D=1 07. s

known that, as the market expands in scale over time, the value of the Slope-D- will fall (in .
absolute terms) in order to be linear with a constant Prlce Eiast;c:ty over time Thls was the

.. case for the Status Quo model.

The Demand curve for the LP Market assumed an- mstantan'eoee eWi’teh' from the Status Quo to
- the Policy scenario as of April 2014, This is unreahst:c as the: complexzty of. Pohcy Transition
- -would likely occur over a 6- to 18-month period. As the CBA is intended to Jook at the. long-term :

(10 year).‘'steady state’ impact of the Policy scenaﬂm the complex;ty of the actuai transmon_ '
- process is |gnored for simplicity. . . '

‘"The model logic and results must now be applied from"the Policy Transition to forecast the
future evoiution of Potential Demand Users over time.

From the Policy Transition, it was estimated that 15% of ATP-Persoﬁs in April 2014 wouid ‘opt
out’ of the new Policy regime and access their marihuana from illicit sources, mostly from own-
production that is now illegat (i.e., 6,844 Users ‘Opt Out’ from 47,123 assumed ATP-Persons).

From the Policy Transition, it was estimated that 16% of ATP-Persons in April 2014 would be
‘priced-out’ of the new Policy regime at the estimated LF’ Market Price of $7.50/gram {i.e., 7,656
User ‘Priced Out’ from 47,961 assumed ATP-Persons®

These probabilities were used as a constant over time to remove persons from the stream of
Potential Policy User*®, which is given by:

(98) Policy User (t) = Policy User (-1) + {New Entrants(t} * [ 1 - Proptaut] * [1 = Proriceout]}

where
MNew Entranis(t) = ATP(April}(t+1) - ATP{April}(t) for April values of ATP numbers in
the Status Quo over time between any two Fiscal Years.
Proptout = the probability of Potential Policy Users to ‘opt-out’ of the Policy
regime
Prpriceout = the probability of Potential Policy Users to be ‘priced-out’ of the

Policy regime

% This study applies the ‘price-out’ effect against an estimated Market Price of $7.50 per gram. Subsequently, in a
maodetl of demand/supply equilibrivm in the LP market, the study will deterrnine an equilibriumm price which may be
greater than $7.50 per gram. The analysis does not estimate a further price elasticity effect should the equiitbrium
price be greater than $7.50 per gram. This was done to segment the analysis and provide simplicity.
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In order to compute the Demand curve Slope over time, for the Policy scenario, it is necessary.
to estimate some position on the Demand curve over time. There is the constant Intercept-D
which we caiculated from the implied (constant) Price Elasticity of Demand. This analysis
estimated a point associated with $7.50/gram LP Price, which was the Reference case price

used in the Policy Transition Model. This will not necessaniy be the Equmbnum Pnce when the" e

LP Demand and Supp!y curves. are allowed to intersect.

The KG- Demand in the LP Marke’i over time and at the estimated LP Market Prlce of I

$7. 50/gram is glven by

(99) KG Demand (t) Pollcy User—FY - Gramleay -POL. /1,000

where

Pohcy User~FY (t) FY average of monthiy values determined over ttme based on ‘;’_:‘ -

Apnl values for success:ve years.
The Demand curve slope (for the Policy scena::uo), over time, is given by
(100) 'Siépe-[)(t)= [Market Price — Intercept-D] / KG-Demand (t)

As for the Status Quo, the Siope-D{t) declines in absolute value over time as the markét
expands.

The parameters for the Demand curve (LP Market) over time are given in equation 96 (for
constant intercept-D) and in equation 100 {for time variant Slope-D(1)).

This analysis now turns to the LP Supply Model.

4.9 Policy — Supply Curve

A detailed activity-based costing (ABC) model was built for LP Supply production based on
various parameters from the literature, and estimates that are comparable to the Government
Supply (Status Quo) praduction, where these are appropriate.

it was assumed, except for the role of the Incumbent Supplier, that an LP entrant would have a
beginning scale of operation of 500KG production. This can change in the actual Supply model
and is used as a fixed target for the purposes of supply costing.

LP-Scale = 500KG

491 LP Production — Supply Cost Model

LP-Production Component

It was estimated that the number of production workers per KG produced is 0.072 FTE, based

on reported data in the press {(2008) about production at the Government Supply. The Scale =
500K G would require about 36 production workers.
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LP-PROD = (0.072 FTE Production Workers / KG-SuppIied

It was eshmated that the production facility could support about 5 plants per m? of production
space. _ _

LP-PMZ = 5 F’Iants per m? of Productton Space R

: lt was eshmated that a marihuana plant produces 33 8 gramslplant!harvest for 4 harvests per
‘year, or 134 grams/plant/year. o R ‘

- LP-GPP = 134 grams / Piant / Year

‘ EThe productton space requ;rement to BChleVE the LP Scale output,, m'-terms of m of product:on
- space can be determined by: S ST

(101) Production Space LP Scale / {LP-GPP LP PM2 ! 1 000]
For the parameters assumed, this results in about 745m?, or about &},O()Oft2 of production facility.
In order to allow space for: a) storage and drying; b) worker changef/toilets/day-use; ¢} secure
delivery/pick-up; d) administration; e} maintenance/cleaning supplies; and f) miscellaneous
needs, the production requirement was effectively doubled to get an overall estimate of the
required facility size.

(102) Production Facility = Production Space * 2

It was estimated that a suitable production facility could be obtained for about $9.00/f
including Net Lease and TMI (laxes, maintenance and insurance)®. Therefore, the annual
Production Facility Cost {LP-PFC) is given by:

(103) LP-PFC = Production Facility * $9.00
which is about $144,000 per year for the assumed LP-Scale.

It was estimated that production supplies are about $85/m?/harvest for growing medium and
other sundry supplies (excluding electricity).

LP-SUPP = $85/m’/harvest

It was estimated that electricity requirements are 40 watts/ft?, which, converting to metric for 24
hours per day for the LP-Scale, and converting o KWH, with electricity cost of $0.04/KWH,

gives:
LP-ELEC = $146/m?/year

Variable labour cost (production workers) was estimated at about $35,000/year (based on
$15/hour for 1875 hours and EBP Cost Factor of 1.25).

2 The $9.00/f estimate was developed for Toronto Industrial locations {Canadian Property Management website).
While these costs may be higher or lower by geographic area, this estimate is used for the reference scenario.
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. LP-LAB = $35, OOOIyaar

Produc:tlon equipment costs are $120/m?lyear in relation to production space, ‘based on .
amortlzed cost . . :

LP-EQUIP = S1201m2/yéar

: _Production secunty costs are $20 000/year in relation, based on amortlzed costs .for various -

security requnrements and . umt costs (e.g., entrance, fence, detect:on/aiarm systems it
secunty) -

LP—SEC . _'.—- $20 OGOIyear

BN iTotai Production Costs for the LP Scate facxhty is found by sum of vanous productton cost_;

items
{104) Production Cost= LP-PFC + {LP-SUPP * Prod-Facility * Harvest]
+ [{LP-ELECT + LP-EQUIP) * Prod-Facility]
+ LP-LAB + LP-SEC

Production cost of about $1.9M is estimated for the LP-Scale production,

LP-Order Processing Component
Average shipment size is estimated to be 50 grams.
The number of annual shipments is given by:
(105) LP-SHIP = LP-SCALE * 1,000/ 50
which is 10,000 in the reference case. This would work out to about 40 shipments per working

day (for 50 weeks/year and 5 working days per week). Some peak demand is allowed in the

analysis so that the workforce is assumed to accommodate up to 1.5 * Average Orders/Day =
60 shipments/day.

it is estimated that an Order Clerk can process 10 Orders per day, so to accommodate the peak
order there is a need for 6 FTE Order Clerks.

LP-ORD = [(LP-SHIP / 250) * 1.5) / 10
The same Annual Salary cost is assumed for Order Clerks ($35,000).
The Courier Cost per Shipment is estimated to be $50.

LP-COUR = $50

Order and Shipping Costs are therefore given by:
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(106) Order/Ship= [LLP-ORD *.$35,000] + [LP-COUR * LP-SHIP]

. An order/shipping cost of about $0.7M is estimated for the LP-Scale production.

- LP"——'Corporate Component

- There are a total of 36 production wo_rks and 6 order clerks, It was aésumed. that thére is a
Supervisor Span of Control of 12, so tha't'th'e number of 78upe‘rvisors is given by: ' '

(107) LP—SUP (LP- PROD + LF’ ORD)/ 12 (rounded to nearest snteger)

o _%t zs assumed that Supemsors are pa;d 1 65 tlmes the salary of ProductlonIOrder workers

' It is assumed that there are 1.35 Corporate Managerlexecutlves per $1M in sales revenue
For the LP-Scale that implies 5 Corporate Managers It is assumed that these Managers earn
$90,000 annually. o

LP-EXEC = $450,000/yr

it was estimated for 12 Corporate Staff the requirement for Corporate Office space for about
4,600 at a commercial lease cost of $14.00/%yr.

The Corporate HQ Space Costs were estimated at $65,000/year.
LP-HQ = $65,000/yr

Corporate Security/lT and Equipment Costs were estimated at $30,000/year.
LP-IT&S = $30,000/yr

Corporate Costis are therefore given by:
(108) LP-CORP = [LP-SUP * $35,000 * 1.65] +-LP—EXEC‘_+ LP-HQ + LP-IT&S

Corporate Costs were estimated at about $0.8M for the LP-Scale production.

LP — Total Operating Cost
LP-Total Operating Costs are the sum of Production, Order/Shipping and Corporate Costs.
(109) LP-OPER = [LP-SUP * $35,000 * 1.65] + LP-EXEC + L.P-HQ + LP-IT&S

It was estimated that Total Operating Costs, for the LP-Scale production, would be $3.4M per
year. :

Cost-Benefil Analysis of Regulatory Changes for Access to Marihuana for Medical Purposes



Final Report (December 2012) 103

LP — Net Margin (EBIDT)
LP~Net-Margin (Earnings Before Interest, Debt and Taxes) is given'byi
(110) LF’ NET = {LPuSCALE *$7.50 * 1,000] - LP—OPE-R

and the % Net Margm is LP-NET / LP-REVENUE (first part of nght—hand Slde of above" '
- equation). inthe reference scenario, this results in LP-NET = $390 000 and %Net of 10% .
LP -~ After Tax Prof t :

it was estlmated that LP ;nterest costs and taxes wouid be aboui $105 OOO S0 that aﬂer—tax
: proflt is about $285 OOO or 8% of Revenue

By deﬁmtio,“ :as the ana!ysts has quy exhausted the revenue the total cost (per gram or KG) lsf.
the same as the sales revenue (per gram or KG).

Table 4.6 summarizes the LP Supply Cost model. This is not presented a'é 4 reliable g-ﬁidé't'oi"":
'LP costing, but as an order-of-magnitude cost estimate that corresponds reasonably well to
Health Canada expectation that the LP Market Price could be in the \ncmlty of $7.50/gram.

In Table 4.6, the LP supply cost works out to $6.72/gram, which, in a market after HST is
applied (at 13%), would give a user price of roughly $7.60/gram.
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Tab!e 4 6_ Polic_y _LP Supply Cost _

. No. Shipments / Yea
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~No. Shiprents / Day *
! PeakiShipments 7 Day .

s Shipments FETE/ Day -
;: Peak FTE Reqmrement

'-"EBiDT .
5"?_.% Net Margin .

 Debtload

 Profit After Tax

i - Earni "'AfterTax
% Adter:

Table 4.6 ~ Poltcy LP Supply Cost

_'ratmg Margm R et
s Operatmg Margln SRt

nterestCost -

ax Profit-on: Ravenue T

Sources; Deisys Research

105

This LP costing model provides some support for believing that an LP Market could be operative

in FY2014-15 at around $7.50/gram.
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492 - LP-Compliance Cost

The TBS Regulatory Cost Caicﬁ!ator was used with an activity-costing modei for spécific' poiicy '
regulatory requirements to derive an estimated Business Compliance Cost of $20M on an -
-annualized basis for the LP market entrants: This was estimated to involve Fixed Compliance

Costs (per year) of $322 160 per LP. and Vanable Compllance Costs of $62, 476 per Lp- based_ o L .

on the Scale of the LP operat;on

Thts study developed a Scale Factor(t) over tlme based on the KG~Supply in the LP market over

time and made adjustments o the leed Ccmphance Cost as additional LPs-entered the market. .

The LP Comphance Cost was esttmated |n the Poltcy sc:enano to be: B
(1 1 1) LP-COMP {F:xed Cost = #LP(t)} + {Varlable Cost * Scale Factor(t)}
where L E o '

#LP(t) =the number of LP entrants at time t

Fixed Cost = $332,160 per LP
Variable Cost = $62,476 per LP (when Scale Factor = 1.00)
Scaie Factor(t) = KG-Supply(t) / KG-Supply(2014-15) which is a value between

1.0 and 6.44 over iime

in the reference case, the LP compliance cosis represent about 11% of Revenue (FY2014-15)
and fall to 3% of revenue (FY2013-14).

49.3 LP - Supply Curve

it was not possible to derive the Supply curve Intercept or Slope directly from the LP costing
model (above). The Suppily curve represents the impact of a {possibly) lower marginal cost
Incumbent, and the introduction of LP Entrants with higher marginal cosis. It was expected that
the Supply curve would have an upward slope, reflecting the fact that market expansion draws
in LP entrants, at the margin, who may be less efficient and have higher marginal costs.

The following heuristic rationale was posited for the Supply curve parameaters.

It is not anticipated that there would be any LP Market supply at a price (per KG) below $6,000.
Effectively, it is believed that the Incumbent's marginal cost is at least $6,000/KG.

it is estimated that the Incumbent couid supply, perhaps, 3,500KG, at a marginal cost (Price) of
$6,500.

It is estimated that a scaled Incumbent and about 50 LP Entrants (at the LP-Scale used in the
Costing Model) could supply 35,500KG at a Market Price of $7,500/KG.

it is estimated that a scaled Incumbent and, perhaps, 400 LP Entrants could supply 200,000KG
at a Market Price of $8,000/KG.
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These are heuristic estimates. When these points are graphed and used to estimate a Linear
Regression line in the supply space (Figure 4.11), an estimate of the Supply curve is ob_tained.

- Figure 4.11 — Supply Curve - LP Market -
Based on Heuristic Logic - -
Price $9,000 : - - R : .
PerKG = o ; . N .
58000 (o YIROIIO R
2 e o T s Bupply
56,000 $- : _
45,000
$4,000
$3,000
42,000
$1,000
SO T 3 3 7 i
n 50,000 100,000 150,000 200,000 250,000
KG
+ LCPSupply -Linear {LC2 Supply)
Sources: Delsys Research

Supply — Intercept & Silope

Based on this heuristic reasoning, an Intercept-S of $6,500 and a Slope-S of 0.0074 are
estimated. These will be fixed over time in the model.

Intercept-8 = 6,500
Slope-S =0.0074

This study will analyze the sensitivity of the CBA results to these parameters. When analyzing
this sensitivity, the Intercept-S is allowed to vary and the Slope-S is calculated so that there is
always a fixed point at (P=$6,722, Q=30,000). Effectively, there is allowance for the Supply

curve to ‘swivel’ around that fixed point, which establishes the April 2014 position in the LP
Market. _

Now that the Demand and Supply curve parameters are obtained and are linear in form, it is

straightforward to determine the Market Equilibrium (Price, KG) at any point in time in the
model.

One additional factor taken into account is the ‘tax wedge’ that HST introduces between the
Market Price (User) and Market Price (Supplier). The existence of HST means that, at any point
in time in the Policy scenario,
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(112) Market Price(User)(t) = Market Price(Supplier){t) * (1 + HST)

' where it was assumed, for simplicity, a single HST rate for all provinces/térritories of 13%.

4.10 Policy - LP Mark'et Equmbrium.
' The fwo equatlons for Supply and Demand in this analys;s are:
. Supply-P=A+B*KG (ie. A-lntercept—S B-SIope-S)

Demand P C+D(t) KG | _ (ie C= Intercept-D 'D() Stope—D)

"-:"fln equ;hbnum the KG are the same in the two equatlons and Demand P (Supply-P *113) }

(113) KG EQ(t) [C- 1 13A]I [1.13B - D(t)]

This equation is used to determme KG-EQ(t) over time. The Supply equa’ﬂon is then used o
determine Supply-P{t) over time.

In the FY2014-15, the reference scenario gives:

KG-EQ = 26,731 KG
P-EQ-Supply = $6,698/KG
P-EQ-Demand = $7 569/KG

These are shown in Figure 4.12.

Figure 4.12 — Equilibrium - LP Market (2014-15)
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Sources: Delsys Research

Cost-Benefit Analysis of Regulatory Changes for Access to Marihuana for Medical Purposes



. Final Report (December 2012) 109

“Initially, in the Reference case, it was anticipated that the LP Market could be supplied by a
Scaled Incumbent and 50 New LP Entrants. The analysis allows additional LP Entrants to enter
the market in FY2016-17 and.in FY2018-19 if the market capacity utilization ratio is sufficiently

" close to 85% aver the average of the next four years. It is assumed that once LP Entrants join

~ the market they scale their production from the Base Scale of S00KG - annually to - about
4 000KG annually by 2024-25.

. "4.;11 Policy — User Beneflts&Costs

- Consumer Surpius LP Market

| Consumer Surplus is estimated m a swm!ar manner to equatlon 32 (for Govemment Supply).

The existence of the HST tax wedge means there is a Deadwe;ght Loss assoc:ated with the LP
market and it is necessary to separately track the Supply Price (P*S-EQ) and Demand Price
(P*D-EQ) as well as the Equilibrium Quantity (with Tax) (KG*-EQ) for various calculations. It is

also necessary, for the Deadweight Loss calculation, to calculate the Price (P*-EQ) and
Equilibrium Quantity (no Tax) (KG*-EQ).

Consumer Surpius (LP Market) over time in the Policy scenario is given by:

(114) CS(LP)t) = 0.5 * {intercept-D - Demand Price(t)] * KG*-Demand(t)
Prpducer Surplus — LP Market |
Producer Surplus (LP Market) over time in the Policy scenario is given by:

(115) PS(LP)(t) = 0.5 * [Supply Price(t) - intercepi-S} * KG*-Demand(t)
Deadweight_ Loss ~ LP Market
Deadweight Loss is estimated in a similar manner to equation 33 (for Government Supply).
Deadweigh{ Loss (LP Market) over time in the Policy scenario is given by:

(116) DWL(LP){t) = {0.5*[P*-EQ(t) - Supply Price(t)] * [KG*-EQ(t) — KG*-EQ(t)]}

+ {0.5*Demand Price(t) - P*-EQ(1)] * [KG*-EQ(t) — KG™-EQ(t)]}

The Deadweight Loss calculation requires the area of two triangles to be calculated.
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4.12 Policy — Safety Costs

It was estimated in the Reference case of the Policy Transition Model (for April 2014), that 8,000
producers. (PUPLIDPPL) might ‘opt out’ of the Policy regime and continue cultivation, illicitly and

principally in their famliy residence. This was modelled in equatlon 63 -67. Thls was a’ reduction" :
of 33% in.misuse by persons who held productlon licenses, .- %

- lt was a[so known that about 60% of persons who are tnterested in accessmg manhuana for - '
_medical purposes are prepared to undertake own- productton Th;s is a hlstoncal fact m the-.___-r o

MMAP expenence

"It was also estimated in equation 98, that the number of persons that wouid enter the ne"" :
- Pohcy regime, based: on the number of persons Who would: have: pammpated in the: MMAF’ i
~ the - Status Quo 'scenario’” - The analysis used the number of persons who - would ‘have:

) f\,paﬂlc:pated in the MMAP as the base against which ‘to’ estimate’ the . contlnued stream of";, T -

persons who will continue to engage in misuse in the Policy scenario.

4121 Policy — Residential Misuse

The number of persons who will continue to grow marihuana in their family residence in the

Policy scenario who were, counterfactually, related to MMAP in the Status Quo scenario, is
given by:

(117) Misuse{Policy)(t) = 7,605 (for April 2014)

(118) Misuse(Policy)(t) = Misuse{Policy)(t-1) + [MMAP-New Entrant(t) * 0.6 * (1 - .33)]

where
MMAP New Entrani(t) = the number of persons who would enter MMAP in the
Status Quo
Pr(PUPL) = 06
%Misuse Reduction = 0.33

It is important to highlight that this study does not assume that all residential
cannabis/marihuana cultivation would cease as a result of the Policy changes. Effectively, the
operation of the crime prevention/deterrent effect of clarification (through the removal of the
need for additional evidence) is only assumed to reduce such activity by 33%. [t may be that
the actual impact will be higher, but this study modelled the response based on evidence in the
literature dealing with drug crime prevention.

The anaiysis assumed, as for the Status Quo scenario, the same parameters for minor and
major misuse, fire risk, injury and death rates, economic loss from injury, death and property
damage. Therefore, equations 44 to 46 are effectively used to estimate the same losses
associated with fire to obtain Fire Costs for the Policy scenario.
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4.12.2 Poligy - Fire Costs

For each of thé fire events associated with misuse, the social costs associated with fires related
to marihuana cultivation are gzven in the F’ohcy scenario over time, by '

(119) Flre Costs(t) [House Fire(t} * WTPdamage} + [House F;re(t) Prmw * WTP,,,,LW}

o [House Fn‘e(t) Prdeaﬁ, WTPdeath]

as in equation 46.

413 Pol;cy Security Costs

The misuse stream over time in the Pohcy scenario, as gtven in equation 118 is also used as

the primary input into the Security model which othervvlse uses the same parameters and togic
as equations 47 to 51 for the Status Quo.

Crime Prevention Beneﬁts & Costs

One intended consequence of the proposed Policy is to improve public security by removing
from residential areas the locus of licensed marihuana cuitivation.

Attribution of crime prevention benefits is made difficult by the presence of the “displacement
effect’. This is defined as the unintended increase in targeted crimes in other locations following
from the introduction of a crime reduction scheme. Five different forms of displacement have
been identified [Reppetto (1976)]: a) temporal (change in time), b) tactical (change in method),

¢) target (change in victim), d) territorial (change in place), and e) functional (change in type of
crime).

Effectively, the attribution of benefits to crime reduction must be able to document logically (and
with evidence, preferably) that the reduction of crime is not localized in time, space, location or

type of crime and merely displaced elsewhere. If such displacement occurs there is no {(or less)
social welfare gain.

Crime reduction/control benefits arise from:
a) savings of resources for law enforcement activity; and

b) reduced societal harm (i.e. willingness-to-pay (WTP) to avoid harm or willingness-to-
accept’ (WTA) harm}.

The elimination of the option to personally produce marihuana for medical purposes under
Health Canada regulation is a main feature of the intended improvement in public security
outcomes. Such a policy will only have an impact to the extent that the underlying activity is
stopped or reduced in level. To the extent that this activity remains (at the same level) and
becomes illicit {without cover of the MMAR), there would be no social welfare change. This is

an example of what is called the ‘displacement effect,” which must be taken into account in CBA
related to crime prevention.
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There are two main mechanisms by which the proposed Policy could, theoretlcal!y, reduce the
level of criminal activity related to marihuana cultivation in residences:

a) Signal effect: declaratlon of the actwnty as illicit rmay result in some. people ceasmg their
' actlwties and .

b) Deterrence effect increasing the risk of detectlon arrest seizure and pumshment
without the legal cover of MMAR prodactlon licenses may reduce the rnargmal return of
the lllnc:lt actwlty :

o The first effect wouid appear 1 be naive “The second effec:t is based on ratlonal cnm:nal

- activity and the altering of the risk/reward trade-off. The economic/rational” theory of criminal

.. activity’ -[Becker (1968)] treats cfime . as.a rational . activity -and postu]ates 'that crlme _
= ,;'--_'preventlonlcontrof shouid also be demonstrated fo be ratlonal (and eﬁectwe) :

. Cnme Preventton Impacts of the Proposed Policy

' The proposed Policy will no longer allow (foliowing a phasmg -out transition' period) the
cultivation of marihuana for medical purposes under what are now MMAR production licenses
(that mostly involve family residences). This will eliminate the legal ability to cultivate marihuana
in a family residence.

As such, it will logically eliminate the threat of violence against families in their residence who
cultivate marihuana for medical purposes in their residence. This is not to say that some
persons may not continue to do so, but this activity will now be illegal. Therefore, the expected
magnitude of this impact depends crucially on the degree to which people desist from future
illegal marihuana cultivation in their residence.

Crime Prevention Benefits - Policy

By explicitly developing a model (Policy Transition Model) to look at the rewards and risk of
marihuana cultivation misuse (under MMAR in the Status Quo) and the economic returns to
crime, this study can more accurateiy estimate, with the assistance of a behavioural parameter
found in the ‘economics of crime’ literature, the possible impact (net of displacement) on the
underlying residential marihuana cu!tsva’non As this CBA has explicitly modelled the
continuation of some crime (estimated at 67%) in the Policy scenario, the analysis has

appropriately ascribed a reasonable estimate for the benefits arising from crime prevention as a
result of the intended Policy impact.

4.13.1  Policy — Security Cost

For each of the security events associated with misuse in the Policy scenario, the social costs

associated with residential misuse, home invasions and non-fatal/fatal shootings are given in
the Policy scenario over time, by:

(120) Security Cost(t) = Social LosSmisuse(t) + Social LoSSimwasion(t)

+ Social LosSnonaai(l) + Social LosSum(t)
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asin eqoation 51.

4.14 Polzcy Program Admmlstrat:on Costs

As above for the Status Quo scenario Health Canada Program Adrnlmstratlon Costs are o
compnsed of i : ‘

‘_ - Saiary and Human Resources (HR)-reIated costs such as Employee Benef ts Prograrn' o
: ,.'(EBP) and staff acc:ommodatton costs;’ : :

"-"Operat:ons & Mamtenance (O&M) costs for travei trasmng supphes and professmnalf.-::‘
o ,contracts and S R : : o : ‘

. "‘Corporate Cost to reflect Depar’{mental shared sefvices and overhead.

4141 Policy — Salary & HR-Related & O&M Costs

Health Canada administrative costs (human resource costs, accommodation, O&M costs) were
estimated to be about $1.4 Million in the first year, presumably FY2014-15, for the Policy
scenario. These estimates did not include Employee Benefit Program (EBP) costs or HC
Corporate functional overhead (which were embedded in the Status Quo MMAP Costs). To
ensure consistency between the Status Quo and Policy scenarios, these adjustments were
made and base year costs were associated with activity volumes to allow a basis for forecasting
changes in HC Program Administration Cost over time as the volume of aclivity grows.

The assumptions used by Health Canada to underpin the administration cost estimate was that
there would be 60 LPs requiring licensing as producers, and that there was a need for two (2)
inspections per license, or 120 field inspections. In addition, there were 100 files to be reviewed,
although it was unclear how this related to the licenses issued or inspection volume.

HR salary cost, ‘grossed-up’ by 41% for EBP costs, results in an estimate of $1.89 Million in the
first year. About 79% of this cost is HR-Related and 21% is O&M-Related (travel, training,
police accompaniment, office supplies, publishing etc). Certain line item costs appeared to be
of a fixed nature, so this study estimated that $132,000 (O&M) and $346,675 (HR) were of a

fixed nature and the remainder were variable with the volume of activity which is largely related
to the number of LP producers.

Based on the assumed number of 60 LPs, these variable cost elements were $4,258 (O&M) per
LP and $19,185 (HR) per LP. There were 13.25 FTEs in this base-year estimate.

In the LP Supply Model, the analysis estimated the number of producers that were expected to
be in the LP Market, over time, based on a model of LP New Entrants and a scaling growth path
over time as they expand along with the overall market scale. Aliowance was also made for a
Salary Escalation factor (2%) to increase HR costs over time in real terms.

The Health Canada Administration Cost over time, in the Policy scenario is given by:
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(121) HC-Admin Cost(t)= {Fixed-HR + [Variable-HR * #LP(t) * (1 + Salary Escalation)}
+ {Fixed-O&M + [Variable-O&M * #LP(O)]} |
This is the counterpert to equation 13 for the Status.Quo sce_ne-rio.
4 14.2 Pohcy Corporate Cost ‘ | l'

" In the Status Quo scenaria, there was a fixed component and a variable component of these:
,costs which meant that the Corporate Cost increased at a fi xed amount per year

| It was estimated that the HC Corporate Cost represented about 14% of the HC-Admmlstratson

o Cost- (FY2013~1 4), so this ratio was used.to benchmark an initial year value-of- ($1 ;89 Million *

11014 = $257,092) for-the initial year. - Based on the ratio of fixed/total cost in the Status Quo for
- FY2013-14, it was estimated that about $100,000 is fixed' Corporate Cost and about $150, 000is
- variable Corporate Cost. 1t was estlmated that the step-functlon increase, per ‘year, would be
about $15,000. ' :

The linear equation to predict the future Corporate Cost over time in the Policy scenario is given
by:

(122) Corporate Cost(t)= 100,000 + 15,000 * (1)

This is the counterpart to equation 12 for the Status Quo scenario. The value for t (FY2014-15)
is 10, which is the continuation of the time trend from the Status Quo.

4.14.3  Policy — Program Administration Costs

The sum of Health Canada administrative cost (equation 121} and corporate cost (equation 122)
equatl the total Program Administration Costs for the Policy scenario:

(123) Program Administration Cost(t) = HC-Admin Cost(t) + Corporate Cost(t)

This is the counterpart to equation 15 for the Status Quo scenario.

4.15 Policy — Summary of Benefits & Costs
Policy — Program Administration Costs
Total HC Program Administration Costs are from equation 123.

Compliance cost is given from equation 111.

Policy — User Benefits

User benefit is the Consumer Surplus measure from eguation 114.
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Producer Surplus is from equation 115.
“The Deadweight Loss (from the HST tax) is given in equation 118. :
Pohcy Safety Costs B | |

,.Safety cost is the sum of the Fare Costs from equation 119..

) :Poliéy",—'_-Se(':urity Costs

- . Security cost is given fro'n;r 'equétirorn 120. _

The. Net Present Value is ~ with the use of a Social Dlscount Rate (SDR) ~ the dascounted sum
over time of the difference between the streams of benefits and costs in the Policy scenario and
benefits and costs in the Status Quo scenario.

The Net Present Value is given by:

(123) NPV = 7, [Policy(t) — Status Quo(t)] / [(1+SDR)A]

where
Policy(t) = the sum of the Policy scenario benefit (if positive) or cost (if
negative) estimates for each of the components of the CBA;
Status Quo(t) = the sum of the Status Quo scenario benefit (if positive) or cost (if
negative) estimates for each of the components of the CBA;
SDR = the Social Discount Rate (8%);
t = time index from 1 (FY2014-15) to 10 (FY2023-24)

This completes the discussion of the CBA methodology. The report now turns to the CBA Model
results. -
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CHAPTER FIVE

5.0 CBA- ReSults

This section reports the CBA. resu[ts from the model descnbed in the previous section on
methodology. It presents the CBA results in four sections and provides detailed tables
‘ lnc!udlng the two Accountmg Tabie summarles requsred by Treasury Board Secretanat

The CBA results are presented ln terms of

_ 1. Proqram Usaqe & Outcomes resu!‘hng from the proposed regulatton changes intermsof - "

authorized users and authorized consumption, residential producers, marihuana
cultivation misuse and resulting safety and security impacts;

2. Monetized Cost and Benefit Measures: related to users, producers, deadweight loss

(from taxes and effective subsidies) and safety and security benefits resulting from lower
social costs;

3. Net Present Value Measure: the Discounted Net Present Value (NPV) based on the

difference between the Policy scenario and Status Quo scenario streams of costs and
benefits over time; and

4. Sensitivity Analysis: the sensitivity of the NPV measure to different reasonable
parameter values.

In a CBA, the key measure is the NPV for the Reference Case, supplemented by Sensitivity
Analysis of the CBA results based on Monte Carlo analysis of changes to parameter values that

underpin the model dynamics (behavioural responses to changes) and monetization of events
(in terms of willingness-to-pay measures).

5.1 Program Usage & Outcomes

Tables 5.1 and 5.2 show the forecast results over the 10 year period (FY2014-15 to FY2023-24)
for the Reference case for each of the Status Quo and Policy scenarios. These tables show
forecast values for:

Program Usage Indicators:

- Authorized marihuana users under the MMAR (Status Quo) and the proposed Policy
regime;

- Licensed marihuana producers under the MMAR (DPPL/PUPL) and as LPs;
- KG quantity of marihuana consumed from Jegal sources of supply; and

-~ Average supply cost (per KG) from legal sources of supply.
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Safety Indicators:

- 'Number of residential misuse cases for marihuana production (i.e., misuse of
PUPL/DPPL production licenses under the MMAR; and persons who are forecast to ‘opt

_ out’ of the Policy regime and contlnue home culnvatton that is expected fo. lnvolve supply_ '
* 7 to the illicit market); ‘ ‘

e Number of reSidentlal fires predicted to ocCUr as & resuit of resndentta! misuse marihuana
... .cultivation; g

- 'Number of predicted fire injuries resultlng from the, resadent;al ﬁres resulting from m;suse '
‘ '-'mar}huana cultlvation and

E R ';Number of predlcted f ire deaths resultmg from the ressdent;al f res resu!tmg from m;suse o '
kS .manhuana cultivation. , o ) L

Se_'(':urfty_ Indicators:

- Number of potentiaily violent home invasions that are predicted to arise from residential
misuse cases for marihuana production;

- Number of non-fatal shootings that are predicted to arise in relation to home invasions
and residential misuse cases for marihuana production; and

- Number of fatal shootings that are predicted to arise in relation to home invasions and
residential misuse cases for marihuana production.

A discussion follows (below) on the impact of the Policy in terms of changes between the two
cases. The change in outcomes is summarized in Table 5.3 as the difference between the
Policy and Siatus Quo scenarios.
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RAM OUTCOMES & INDICATORS _

2017-18  2018-19 2019:20 ~ 2020-21° 2021-22"2022

23" 202324

52 308,755
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Authorized Users of Marihuana for Medical Purposes
The number of authorized users of marihuana for medical purposes decreases by about 30%
over the period as a result of potential users: a) ‘opting out’ to undertake illegal residential

marihuania cultivation; and b) being ‘priced out’ of the market through hagher prices and the ‘
operatlon of the price elastlclty of demand. This is shown in Figure 5. 1 '

Consumption of Mar;huana from Legal Sources

The quantlty of manhuana CDnSUFﬂptEOﬂ from tegal sources decreases by over 65% as a result

' '_ of the reduction in the number of users and the quantity consumed per user,  The latter effect :
T results from the higher price, the operation of price elasticity of demand, . and an affordabthty;f :

" effect that spending. on manhuana from legal sources does not exceed mora than 15% of the;'-\
mean annual mcome of users. Thts is shown in Figure 5.2. :

F:gures 5 1 & 5.2 — Program Usage Indicators

Figure 5.1 Legal Users ‘ Figure 5.2 Legal Consumptmn KG.
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Value of Marihuana Consumed by Authorized Users

The value of marihuana consumed by authorized users increases by almost 15% as a result of
the interplay between lower marihuana consumption and higher marihuana supply price. This
value is the product of the quantity of authorized marthuana consumption (KG) times the supply
price of the marihuana obtained from a legal source consumed. This is shown in Figure 5.3.
The Policy change to create a regulated marihuana supply market comprised of Licensed
Producers could, over time, grow to be a $1.3 Billion per year industry.

Price of Marihuana Produced by LPs

.The average supply price for marihuana produced by licensed producers increases by about
250% over time as a resuit of the elimination of low-cost legal own-cultivation (and designated

person production) and the transition to LP supply with security, quality control and other
regulatory requirements. This is shown in Figure 5.4.
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Figures 5.3 & 5.4 — Program Usage Indicators

Figure 5.3 Legal Value $M . Figure 5.4 Supply Price $/KG
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Safety indicators

The number of cases of potential misuse in terms of residential marihuana cultivation for the
_ purpose of supplying the illicit market decreases by 45% over the forecast period as a result of:
a) more effective law enforcement activity through the elimination of MMAR production licenses
by removing the need to obtain additional evidence (above that normally required to obtain
reasonable and probable grounds to investigate potential misuse}; and b) a deterrent effect as
the probability of conviction increases.

The number of residential fires caused by faulty/misused electrical devices and systems that
arise from indoor marihuana cultivation decreases by almost 50%. This is shown in Figure 5.5.

The number of fire-related injuries is reduced by a similar percentage — close to 50%. There is
a cumulative reduction of 92 injuries over the forecast period. This is shown in Figure 5.6.

There are four (4) fire-related deaths averted over the forecast period as a result of the policy to
eliminate legal residential marihuana cultivation.
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Figures 5.5 & 5.6 — Safety Indicators

Figure 5.5 Fires Related to Misuse
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Security Indicators

The number of potentially viclent home invasions that arise because of misuse in terms of
residential marihuana cultivation for the purpose of supplying the iliicit market decreases by
40% over the forecast period as a result of: a) more effective law enforcement activity due to the
increased clarity as a result of the elimination of MMAR production licenses; and b) a deterrent
effect as the probability of conviction increases. This is shown in Figure 5.7.

The number of cases of home invasions with non-fatal shootings decreases by over 40%.
There is a cumulative reduction of 94 non-fatal shootings over the forecast period. This is shown

in Figure 5.8.

There is a cumulative reduction of 16 fatal shootings over the forecast period.

Figures 5.7 & 5.8 — Security Indicators

Figure 5.7 Home invasion Related to Misuse

Figure 5.8 Non-Fatal Shootings
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5.2 Monetized Cost & Benefits Measures

Tables 5.4 and 5.5 show the forecast results over the 10-Year petricd (FY2014-15 to FY2023-24)
for the Reference case for each of the Status Quo and Policy scenarios. These tables show
forecast Values for monetlzed Costs. and Benefits mciudmg

1. Consumer SurpIUS' a' measure 'of user benefi o

2. Producer Surplus a measure of suppher benef t

3. _-Deadwe!qht Loss -a measure of economic loss resultmg from taxfsubSidy dlstortsons-".r '
from the market equ:hbnum most eﬁ" ment use of resources;

4. Program Admtmstratlon Costs Health Canada program admlmstratlon costs to oversee_“ el
the Marihuana Medlcal Access Program; o

5. Safety Cosis: a m'easure-of the economic loss associated with fires resulting from
residential marihuana cultivation;

6. Security Cosis: a measure of the economic loss associated with home invasion and
shootings resulting from the misuse of residential marihuana cultivation; and

7. Business Compliance Costs: a measure of the incremental costs that business must
bear as a result of regulatory requirements that are beyond normal business practice®.

For the purposes of these Tables, CBA costs are those variables with negative vaiues (implying

a social cost) and CBA benefits are those variables with positive values (implying a social
benefit).

A discussion follows of the impact of the proposed Policy in terms of changes between the two
cases. The change in outcomes is summarized in Table 5.6 as the difference between the
Policy and Status Quo scenarios.. These are the values that are discounted, using a Sacial

Discount Rate of 8% in the Reference case, to produce the estimate of the Net Present Value
(NPV).

* Business Compliance Costs are shown in the CBA as they form a part of the RIAS analysis. As Business
Compliance Costs are already included in the cost of supply, these are not additional in terms of the CBA resuit.
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5.2.1  Consumer Surplus Measure of User Benefit

Consumer Surplus is a measure of user benefit over and above what is reflected in the user
~‘price paid for acquiring the good (i.e., marihuana for medical purposes produced by an
- authorized LP). It reflects the willingness-to-pay by users and is captured as the area under the

- “Demand curve and above the pnce e;ther paid by consumers or reﬂectmg the supply cost of

producing the good

"As is:shown in Table 5.3 and Figures 5. 1 5.2 and 5.4, the Pohcy scenario pmJects a reduction

- " in the number of individuals accessing manhuana under the MMAP,; and KG consumed, and an.

increase in the user price of marihuana consumed. These changes md:cate that there would be
’ :’a Ioss 'of Consumer Surplus | under the Pohcy scenarlo

"‘;'fThe vaiuatlon of Consumer Surplus depends on the Siope and tercept of the Demand curve,
-.which was inferred from a single assumption related to-the -Price Elasticity, of Demand for a

.. linear Demand curve. For the Status Quoe scenario, separate measures were faken for each of

‘the distinct ‘supply markets’ pertaining to ‘Government Supply, Personal-Use supply and

Designated-Person supply options.  These were then summed to give an overall Consumer
Surplus.

The Policy scenario has a single legal LP Market for supply and similar reasoning can be

applied for the Price Elasticity of Demand and a linear Demand curve to estimate Consumer
Surplus.

The Consumer Surplus decreases in the Policy scenario by almost 20% over the forecast
period, This is shown in Figure 5.9. That Consumer Surplus decreases by about 20% when the

marihuana KG consumed for medical purposes under the MMAP decreases by 65% requires
some explanation.

Figure 5.9 Consumer Surplus — Measure of User Benefit
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'jThe esttmatlon of Consumer Surplus is influenced by the wﬂhngness—to pay valuation of
consumers as reflected in the Demand curve and determined (in part) by the Demand Intercept,
. which captures the marginal willingness-to-pay for the first user in the market. With linear
Demand and this study’s estimation of the Demand Intercept based on the Price Elasticity of

. Demand, the- Demand intercept is much higher when the known (observed) transacted market
: pnce is htgher _

. The Potlcy scenario tnvotves market transactions in the range of $7 60 to $8.80 per gram ‘over

“time, reflecting the hlgher cost of marihuana from the LP market. The htgher cost also reflects” -

_,'hlgher product quality in terms of multiple strains of cannabis and production quality control 1o
- limit contaminants and toxic substances and ensure a cons;stent!y high-quality of product over
o t;me In the Reference case, the Demand Intercept in the LP market is. equn

'The Status Quo scenario lnvatves three separate supply markets, each thh thexr own supply
price. The. Demand intercepts for these separate markets are: $25.00 per gram (Govemment
Supply), $14.00° per gram (Designated Person) and $9.00 per gram (Personal Use). :

Therefore, the Consumer Surplus measuwre in the Policy scenario is much higher (for a given
level of marihuana consumption} than in the Status Quo scenario. This is a direct result of the
mathematical logic of the study's model and is generally reflective of higher product quality and
costs associated with marihuana cultivation by LPs operating under rigorous quality control
standards.

5.2.2 Producer Surplus Measure of Supplier Benefit

Producer Surplus is a measure of supplier benefit over and above what is reflecied in the user
price paid for acquiring the good (i.e. marihuana for medical purposes produced by an
authorized LP). It reflects lower marginal cost for units below the equilibrium quantity. There
was no Producer Surplus in the Status Quo scenario as the social valuation of the marihuana
produced in the Government Supply was below the supply (and marginal cost) of production as
a result of the effective subsidy io production. There alsc was no Producer Surplus in the

Personal-Use or Designated-Person supply markets as these have perfectty elastic {i.e., ﬂat)
Supply curves.

There was Producer Surplus in the Policy scenario as the LP Supply curve is upward sloping.
The value of Producer Surplus, however, was quite small in comparison with Consumer
Surplus, as can be seen in Figure 5.10 (when compared to the scale in Figure 5.9). This resuit
was attributable to the relatively inelastic (i.e., relatively flat) Supply curve in the Policy scenario.
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Figure 5.10 Producer Surplus — Measure of Supplier Benefit
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Consumer and Producer Surplus are the two measures of social benefit in the CBA. The
analysis of the Policy scenario invoives a projected reduction in Consumer Surplus and an
increase in Producer Surplus. However, because the former overshadows the latter, the overall
result is a projected reduction in social benefit, which contributed negatively to the NPV overall
resulf.

5.2.3 Deadweight Loss from Market Distortion (Tax/Subsidy)

Deadweight Loss arises in the Status Quo scenario from the effective subsidy to production that
results in excess demand relative to the market equilibrium without such subsidy. The value of
this loss is relatively small as the Government Supply component in the CBA model was
comparatively small,

Deadweight Loss arises in the Policy scenarioc from the projected application of HST tax on
marihuana which creates a ‘tax wedge’ between the price users would pay and the supply price
that would be received by suppliers. The value of this loss is also relatively small.

The estimated Deadweight Loss in both cases, as shown in Figure 5.11, plays no significant
role in the overall CBA results and findings. The analysis projects a small Deadweight Loss as
a result of the Policy change. The loss is shown as a negative value compared to the benefit
measures related to Consumer and Producer Surplus.
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Figure 5,11 Deadweight Loss — Economic Cost of Tax/Subsidy
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As the Policy scenario involves a lesser loss (i.e., smaller negative value), this outcome
constitutes a reduction in social cost which contributes positively to the NPV overall result.

524  Health Canada - Program Administration Costs

In both the Status Quo and Policy scenarios, Health Canada is responsible for Program
Administration in terms of employee salaries, benefits and accommodation as well as travel and

supply (e.q., specialized equipment) costs associated with inspections and office work. These
are costs and are represented as negative values in the analysis.

The ‘coniract value’ associated with the Government Supply in the Policy scenario is nof
included in this section, as it forms part of the cost of supply that was taken into account in the
estimation of Consumer and Producer Surplus measures.

As Health Canada will eliminate the role it plays in determining eligibility of persons to access

the legal supply of marihuana for medical purposes, the Program Administration cost is lower in
the Policy scenario than in the Status Quo scenario. This is shown in Figure 5.12.
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Figure 5.12 HC Program Administrative Cost
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The Policy scenario reduction of over 95% of Program Administration costs is a relatively
modest source of savings {(and benefits) in the context of the overali NPV resuit.

This graphic highlights an important point about the Status Quo scenario. The Status Quo
scenario is modeled on the assumption that government resources required to administer the
MMAP will confinue to grow over time to fully accommodate the required program uptake in
terms of numbers of persons wanting to access a legal source of marihuana for medical
purposes. The Program Administration cost is projected to increase from $13.8M (FY2013-14)
to over $120M (FY2023-24). In reality, the Government of Canada is, and will likely continue to
be for some time, operating under a fiscal restraint. 1t is, therefore, highly unlikely that such
additionat resources would be available (over time) to fully accommodate the forecast increase
in the MMAP participation in the status quo.

Consequently, achievement of the Status Quo scenario benefits, in terms of increasing
Consumer Surplus, is at considerable risk of not being realized. Rather than impose a specific
government resource constraint on the Status Quo, the analysis of the Status Quo scenario
adopted an assumption of continued ATP growth and growing Health Canada program
administration costs (and contract costs) — even though it is acknowledged that such growth
might well not be realized in reality due to fiscal restraint.

This qualification to the achievement of the Status Quo results is very important when
interpreting the overall NPV result. This analysis compares a Policy scenario — whose rationale
is partially based on the requirement to reduce administrative costs — to a Status Quo scenario
in which if is assumed that sufficient resources would be made available to scale program
delivery capacity in response to service demands growing at an exponential rate up to some
limit — even though there is substantial risk that this would not be realized in reality.
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Figure 5.12 shows the large resource ‘gap’ (the difference between the Status Quo and. Policy
scenarios) which represents the Health Canada savings that would be reqwred to respect
‘overall’ departmental and Government of Canada f;scal restraint objectives.

The impact of a resource constraint was analyzed (Figure 4.5 abo've) using a Systerﬁ Dynamics

T simulation rri0dei ‘The simulation results indicated that the number of ATPs in a constrained

. Status Quo scenaric might be only about 1/3™ of the unconstramed case (1 e, perhaps only
150,000 ATPs could be accommodated in the program - over the forecast period in the
_.constrained Reference case compared to the ceiling value of 450,000 in the unconstrained

. Reference case). The practical implication of a resource ¢onstraint is that there would be

= f“ATPs

© ‘'substantial backlogs and lengthy t;me delays for processmg new. apphcatlons and renewals of

52 5 Monetlzed Safety Costs

Monetlzed Safety Costs relate to reSIdenttal fire events and the estimated property damage and
- willingness to pay to avoid fire-related injuries and deaths. Canadian data for fires specific to
electrical causes have been used to estimate fire risks and outcomes in terms of damage, injury
and deaths. The property damage estimate (from insurance claims) provides a direct estimate
for that cost. The vaiues for willingness to pay to avoid injury and death has been were der;ved
from other Canadian and international studies.

It is known (Table 5.11 and Figure 5.5) that the Policy scenario involves a reduction in the
number of residential cases of misuse and fire events related to marihuana cultivation and
residential misuse. It wouid therefore be expected that the Safety Costs would decrease in the

Policy scenario. As costs are freated in the CBA analysis as negatwe values, the reduction in
negative values is a positive benefit.

The Policy scenario involves a decrease in Safety Costs of almost 50% over the forecast period.
This is shown in Figure 5.13. The scale of the Safety Costs is small in relation to the Consumer
Surplus change so these represent a modest source of savings (and benefits).
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Figure 5.13 Safety Costs
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The step-function nature of the curves in the above figure is a result of the large monetary value

atiributable to fire deaths which change in a discontinuous manner as the number of fire deaths
is restricted to integer values.

The reduction of adverse safety and security outcomes is, perhaps, the most important aspect
of the Health Canada proposed changes to the regulatory regime. Figure 5.13 (safety) and
Figure 5.14 (security) demonstrate that the model of behavioural response and valuation of
outcomes resulting from the Policy change achieve a substantial reduction in the social costs
arising from adverse public safety and public security outcomes.

52.6 Monetized Security Costs

Monetized Security Costs relate to violent home invasions and shootings (non-fatal and fatal)
that arise from criminal attempts to seize the asset value associated with marihuana cultivation
and misuse. Law enforcement authorities refer to such crime, directed at ‘grow-op’ type
operations, as ‘grow-rip’ robberies. The presence of handguns by perpefrators of home
invasions, as well as possibly handgun possession by persons engaged in marihuana
cultivation misuse, can {and have, in the past} led to shootings.

Canadian data on home invasions and shooting related to marihuana cuitivation under the
MMAR are available and have been used to estimate security risks and outcomes in terms of
home invasions, shootings and deaths. Willingness to pay fo avoid home invasion, non-fatal
shooting and fatal shootings have been adapted from US and UK social-cost data specific to
comparable types of crime.

It is known (Table 5.11 and Figure 5.7) that the Policy scenario involves a reduction in the
number of residential cases of misuse. Security Costs are therefore expected to decrease in the

Policy scenario. As costs are treated in the CBA as negative values, the reduction in negative
values is a positive benefit.
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The Policy scenario involves a decrease in Security Costs by roughly 40% over the forecast
period. This is shown in Figure 5.14. The scale of the Security Costs is small in relation to the
- Consumer Surplus change, so these represent a modest source of savings {and benefits).

Figure 5.14 Security C,ostsi,': R
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Security Costs are estimated to be about twice the scale of Safety Cosis and contribute
proportionally the same to the NPV benefit gain of the Policy scenario over time.

The Deadweight Loss, Program Administration Costs, Safety Costs and Security Costs are the
four measures of social cost in the CBA. As the Policy scenario involves a reduction in all these

cosis the overall result is a reduction in social cost, which contributes positively o the NPV
overall resuit. :

527 Business Compiiance Costis

Business Compliance Costs are estimated in both the Status Quo and Policy scenarios. The
assumption used in the Status Quo scenario is that a fixed share of overall Supply Cost (10%}) is
comprised of Business Compliance Costs. This is a fairly high value as a result of the nature of
the contractual relationship between Health Canada and the contracted Government Supplier. It
is generally perceived by Health Canada that the regulatory burden faced by LPs in the Policy
scenario will be considerably less per unit of production {i.e., reduced red tape per supplier).

However, Government Supply represents a small share (about 10% in terms of people, about
3% in terms of KG consumed) of marihuana supply in the Status Quo scenario, whereas
Licensed Producers will account for ali (100%) of the marihuana supply in the Policy scenario.
Therefore, while the regulatory compliance burden per unit of activity will be substantially less, it
will apply to a much larger volume of activity. Business Compliance Costs are anticipated to fall
from 10% of revenue in the Status Quo scenario to about 3% of revenue in the Policy scenario
{by FY2020-21).
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The overall result, as shown in Figure 5.15, is that the Business Compl;ance Costs will be about
- two to three times greater in the ‘Policy scenario.

' Figure 5.15 Business Compliance Costs
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As Business Compliance Costs are incorporated in the Supply Cost for both the Status Quo and
Policy scenarios, they do not form part of the CBA result and are used, instead, in the RIAS and
other TBS regulatory assessment processes®’

The Business Compliance Costs mostly fall on Medium and Large Business (as opposed fo

Small Business) as the scale of LP activity (in terms of employees and sales revenuej is
expected to grow beyond that of a Small Business after two years.

31 TBS ‘One for One’ and 'Small Business Lens’ requirements.

Cost-Benafit Analysis of Regulatory Changes for Access to Marthuana for Medical Purposes



Final Report (December 2012) 135

5.3 Net Present Value

The main focus of the CBA results is on the Reference case. {i.e., most likely) estimate of the
Net Present Value. This sums the various cost and benefit measure differences between the
Policy and Status Quo scenarios, over time after discounting by a social discount rate that
values future year results as less valuable. than more current year results. The purpose of -

social discounting is to reflect the social- opportunity cost of resources Wthh are values hlgher
the closer they are in time to the present perlod : .

5.3.1 ' -Reference Case

The Reference case NPV is -$109.72 Mtlilon w:th an annualized NPV of -$16.35 Mtillon Thts .
resuit is shown in Table 1 of the CBA Accounttng Statement (as per TBS gunde]mes)

‘As dtscussed in the prevnous sect}on the butk of the NPV resu!t anses from the ioss of LT
Consumer Surplus resulting from reduced consumption and a higher supply price for persons -

consuming marihuana for medical purposes under the MMAP. Figure 5.16 shows the
contribution to the overall NPV result from each of the CBA cost and benefit components. In
terms of the offsetting positive contributions the largest contributors are the reduction in Health
Canada Program Administration costs and the Producer Surplus. While the contribution to the
NPV resuit from reduced safety and security costs is small in comparison {o the overail NPV
result, these are still large in absolute value.

Figure 5.18 Composition of Reference Scenario NPV
By Benefit-Cost Component
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Source: Delsys Research

The relative magnitude of the net benefit contributions to the overall NPV result can also be
seen, in undiscounted flows by year, in Table 5.6.
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5.3.2 Time Profile of Discounted Net Benefits

The Reference case NPV of -$109.72 Million resulis from the sum of a discounted stream of net
, benefits {i.e., benefits less costs) for each year. This is shown in F:gure 5.17.

‘ The nei benefts start off positive for the first five years (ie dxscounted benef‘ts exceed: o
‘discounted costs) then turn sharply negative for the remaining five years of the time horizon. -
“The sum of positive discounted net benefits for the first five years (+$158 Million) is. more than
~offset by the sum of negative discounted net benefits for' the -last fwe years ($268 Mtihon) o
~ which generates the negatwe NPV result in the Reference case. e

: Fzgure 5417 Time Prof le of Contnbutton to NPV Resu!t
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Source: Delsys Research

In the first five years, with positive discounted net benefits, there are a number of circumstances

that produce greater benefits (with positive discounted net benefit) than costs (with negative
discounted net benefit):

a) The change in Consumer Surplus (Policy scenario minus Status Quo scenario) starts off
as positive and becomes negative by year 3 — up until that point, ali components of NPV
are positive; and

b) With the Consumer Surplus contribution negative in year 3, it is not sufficiently negative
for ancther three years (until year 6), at which time the negative value for the change in
Consumer Surplus fully offsets the other posilive components of NPV,

This can be seen in Figure 5.18, which shows the time paths for Consumer Surplus (in red) and
for the sum of ‘Other components (in blue). Consumer Surplus grows more rapidly (i.e.,
negatively) than the Other components grow (positively). it is between the fifth and sixth years
that the vertical distance between the blue line and the x-axis is the same as the vertical
distance between the red line and the x-axis. This is where the contribution to NPV becomes
zero and the negative confribution to NPV from Consumer Surplus is exactly offset by the
positive contribution fo NPV from Other components.

Cost-Benefit Analysis of Regulatory Changes for Access to Marihuana for Medical Purposes




Final Report (December 2012) 137

Figure 5.18 Time Profile of Consumer Surplus and Other Components:
Contribution to NPV Result
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Rationale for Positive Initial Consumer Surplus Contribution

This study now turns to the rationale for the change in Consumer Surplus starting off positive for
the first two years of the time horizon. The change in Consumer Surplus is broken down as a
function of: a) lower KG-Demand moving towards the higher priced Policy scenario; and b} a
higher valuation of Consumer Surplus in the higher priced Policy scenario (as seen in Figure
5.19):

A. Less KG-Demand: If this is valued at the Consumer Surplus value (per KG) in the
Status Quo scenario, the impact of reducing KG-Demand in the Policy scenario is
negative (in terms of contribution to NPV) — as seen in the blue data points — and iis
slope, in terms of KG-Demand, is -3$2,668/KG; and

B. Greater CS-Value per KG: In the Policy scenario, each KG-Demand adds to
Consumer Surplus at a higher value (per KG) — roughly $10,500/KG — than each KG-
Demand in the Status Quo scenario — roughly $4,100/KG. This is a consequence of
the higher exchange value (i.e., price) and the higher price intercept for the Demand
curve. When ihis contribution is valued at the KG-Demand in the Policy scenario, its
contribution is positive (in terms of NPV) — as seen in the red data points — and its
slope, in terms of KG-Demand, is $2,220/KG.

As the combined effect (i.e., slope) is the sum of these separate effecis (i.e., slopes), the overall
slope of the relationship (i.e., the marginal effect on Consumer Surplus per KG-Demand) is
negative ($2,220 + - $2,668 = -$449).

However, the intercept of the net relationship is positive ($34.3 Million + $14.5 Million = $48.7
Million). Therefore, the overall contribution of Consumer Surplus is positive up to the value of
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KG-Demand = 109,000KG (where this is KG-Demand under the Status Quo scenario) — which
is not reached until year 3. : S

Figure 5.19 Consumer Surplus Contribution o NPV
as a Function of KG-Demand (Status Quo) showing
a).impact of Lawer KG-Demand; R
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5.3.3 Discussion of Resuits

This CBA has undertaken a careful, informed approach to the monetization of some of the major
(but by no means exhaustive) anticipated outcomes of the proposed reguiatory change for
access to marihuana for medical purposes. This has attempted to capture meaningful and
realistic behavioural reactions to the removal of licensed marihuana cultivation by individuals for
their personal or designated-person use. This study thus documents a likely reduction in the
number of adverse safety (i.e. fires) and security (e.g. misuse and home invasion) incidents that
can be monetized in terms of social and security costs to society.

The CBA documents significant reductions in Health Canada Program Administration costs that
are likely to arise as Health Canada ceases to be the principal medium of individual access o a
legal supply of marihuana for medical purposes and focuses its regulatory effort on licensing
and inspection of the commercial (legal) producers. These savings are significant, as the scaie
of the MMAP is expected to expand by about 750% in the ten year forecast period (for ATP
persons in the Status Quo).

The impact on individuals authorized to access marihuana under the MMAR on the elimination

of legal personal-production and designated-person production and ifs replacement by
commercial supply will make the legal supply price higher, although this analysis does not
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presently observe the transacted market price for Designated Person supply and only the
supply price for Personal Use supply can be estimated. Also, only the likely LP Market price
can be forecast. However, the Reference case, reflecting the best information and data
avaliab!e indtcates a relatively large supply price increase in the Policy scenario.

There is some possnblhty that the LP Market price ceuid be lower than what is estlmated in this -
_anaiys;s This will only become ‘known once the market is established in FY2014-15.
'Competltwe market pressure between LP suppliers and greater production eﬁlcsenc;es if

supported by the Regulatory regime, may drive the supply price in the Pollcy scenarao lower_ o

than this study s Reference case.

The lmpact of hlgher LP market price is-a reduct;on in the KG consumed in the market The_
.-effect of the elimination of legal own“productton is not expected to result in the- cessat:on of that.

i actlvaty but its curtallment asa resuit of a hlgher expected probablhty of pohce act;on arrest and' BT
o conwctlon co : : . s

The reductlcn in the KG consumed in the market i is reflected in the reduchon in the Consumer
Surplus measure that tends io dominate the overall NPV resuit. While the sensitivity anaiysis
" {in the next section of this report) demonstraies that there are realistic parameter estimates that
generate a positive NPV, this analysis suggests that the Reference case result with a negative
NPV is the single most likely CBA resuit.

The TBS Guidelines for Cost-Benefit Analysis direct the results to be summarized (primarily) in
terms of the Reference case. This report presents them as such. These Guidelines also
require a sensitivity analysis of the CBA resulls {o investigate the range of NPV resuits that can
arise from alternative, realistic parameter values. This is undertaken below. It is important to
highlight that the results show considerable variability and that the Reference case finding of a
negative NPV is not, in fact, statistically significantly different from zero in light of the standard
deviation of the resulting NPV distribution®.

% The mean and standard deviation of the NPV distribution, based on 10,000 Monte Carlo trials, are: 4 (mean) = §-
1,4T76M; o (standard deviation) = $2,799M. As a rule of thumb, there is a 95% probability that this study's estimate of
the mean lies within a bound of +/~ (2*Std Dev) of the 'frue’ mean. As that range includes the value zero and this
study’s Reference case estimate of -$728M this analysis can not say that a Null Hypothesis that this study’s estimate
is equal to zero can be rejected (at the 85% confidence interval).
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CBA Accounting Statement (Table 1)
“PART -1—“‘ Determtmst!c Case - . -'NVV:‘-N;Q_ﬁgi[;S,;&"Q?E?-US_II-"V'W'?A%“ SIs™

:.. . Umfcrm it
oo
. :'-;Eriar.i‘g.,.pl‘al'(—: :

Mean Value

Médsan Value ;

Lol "Standard Devsatlon
’ Luw :

Cigh

Source: Delsys Research — as per TBS (2007} p.42
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53.4  Stakeholder Analysis

The reference scenaric NPV of -$109.72 Million can be broken down by results attributable to

different stakeholders. This is summarized in Table 2 of the CBA Accountmg Summary (as per
: 'TBS gmdelmes) and shown in Figure 5 20,

" a) By Type of Stakehoider

- Government (Federal Govemment) is the main benef iciary of beneflts resuittng from the Pohcy
- scenario through the reductlon in Health Canada’s Program Admlmstratlon Costs

Households es;aecaaily MMAP users, -are the main stakeholdergroup zmpacted :n terms of
o reduced Consumer Surp!us benefi ts. - :

' "'iBusmesses especnaily Med:um—Stzed Busmesses are a!so a mam beneﬁc;;ary of the Pohcy
‘scenario in terms of Producer Surplus benefits. 1t is important to note that Producer Surplus is
not retated io profitability and should not be taken as an lnd:cator of such.

Figure 5.20 Composition of Reference Scenario NPV
By Stakeholder Type
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CBA Accounting Statement {Table 2)

Stakeholder Impacts
Annual:zed

2,075,600

176, 18,749,526 28,286, 61

AT T

2222267

11,008,401 1716716 “1.662,993 °

| 24,567,758

: 2"2-@8"9;1-5-_ 3828505 4,611,766

5,585, 289 7,505,651, 1,691,620

Source Delsys Research as per TBS (2007) p 43
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b) By Size of Business

The Federal Government's regulatory streamlining initiatives place considerable focus on the

elimination of busmess compliance costs and admlmstrative burden on busmass espemaiiy on .
: Smali Busmess .

The dlstsnctlon between results in terms of size of busmess requwes carefui mterpretat&on .
Basically, all new LP entrants start as Small Businesses ‘and grow to become Medium’
. Businesses during the forecast period. Therefore, there is no real result specific to Small
‘Business; as this is a transitory impact in the first two years, which is then éverwhelmed by
gains achieved — by the same businesses — over the- balance of the forecast. pertod as Medlum-,
31zed Busmesses This i is shown in Flgure 5, 21 ' '

F;gure 521 CompOSitlon of Reference Scenano NPV
, By Size of Busmess '
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3 small Business is defined as less than 100 employees and/or less than $5M in Sales Revenue. In the CBA model
for this regulatory proposal, New Entrant LPs are all Small Businesses during the initiat two years of their operation
and grow to become Medium businesses after two years.
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¢} By Househoid Type

The CBA considered two types of households: a) those associated with a family member who
accessed marihuapa for medical purposes or with a family member who is a Des:gnatedr
Producer and bY1 members of the generai public. These are shown i in F:gure 5.22.

i Households Famn]y Member Pamc;patlng in the MMAP

These households expenence the loss of Consumer Surplus associated with-more expenswe

marihuana and less quantity of marihuana consumed, the non- -insured portion of fire property B

‘damage and the consequences of fire death and fire injury not attributed to firefi ighters,.as well

as the majority of home invasion consequences that are not attributed to the criminal justice - -
' system Of these lmpacts the monetary vaiue assoc;ated w:th Consumer Surplus is. the iargest L e

Househotds General Pubhc

The General Pubhc bears the Deadwelght Loss assocnated w;th the market dlStOl’thﬂ ans;ng'_
from the effective subsidy or tax impact on regulated commercial marihuana supply, as well as.”

the insured component of the property damage associated with fire events aftributable to
misuse of residential marihuana cultivation related to the MMAP,

it should be noted that, ultimately, the impacts on Governments (Federal and other) are also
borne by these households as taxpayers. This value is not included, as Government is a
separate Siakeholder in the analysis.

Figure 5.22 Composition of Reference Scenario NPV
By Household Type
$200
NPV
Contribution $0 R .
$M "\(,
5200 o
%
) &
-$400
-5600
5800
~§1,200
Source: Delsys Research

If we attribute the Government NPV benefit to the General Public i.e., as taxpayers, the bar in
Figure 5.22 for the general public NPV would be almost $500M higher.
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d} By Level of Governmenf

. The Federal Government receives benefits from: a) the reduction in Health Canada — Program
Administration Costs and b) a share of the costs of the criminal justice system as it pertains 10
Security social costs that are not bome by victims of Home Invasion crime.

Other Govemment receives benefits from a) fire mjunes sustalned by firefighters associated
with misuse of residential marihuana’ cultivation and b) a share of the costs. of the criminal
justice system as it perta[ns to secunty socral costs that are. not borne by vactlms of home

- invasion crime.

The bulk of Government beneﬂts are related to the. reductton n. Program Admlmstratlon cost .
: and accrue fo the Federa! Government Thrs is shown m Flgure 5 23

it should be noted that ultsmately, ;the :mpacts on Governments (Federel and other) are also h
borne by the general public as taxpayers : : :

Figure 5.23 Composition of Reference Scenario NPY
By Level of Government
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Source: Delsys Research
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e) By Geographic Region

" The CBA costs and benefits were altocated by geographic region of Canada according to known
distributions of MMAP. participation .(which determines the bulk of the ailocatlon) and an
: ‘:assumptlon about the expected locus of LP market production. ' '

] 'The targe negatsve NPV attributable to British Columbia and the Atlanhc region result from‘ B
~ their disproportionate share of MMAP participation in terms of persons authortzed to possess
o _‘manhuana for medlcal purposes This is shown in Figure 5. 24

thure 5 24 Composﬂron of Reference Scenafio NPV
T By Geographic Regton 3 :

by $300
J'L‘ontrihﬂtion
M

. $200

$100

50 -

-5100

-5200
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Source: Deisys Research

% The Atfantic region concentration of MMAP participation is fargely driven by the high MMAP participation rates in
Nova Scotia,
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5.4 Sensitivity Anaiys:s

The Monte Carlo szmuiat:on results, given the various assumptions and parameter d:stnbut;ons
assumed in this model, are shown in Figure 5.25-and .Tab_!e 5.7.

Figure 5.25 — NPV Result Distribution
. Frequency Distribution =

Ploesy |

Source: Delsys Research

When the NPV distribution of results from the 10,000 Monte Carlo ftrials are examined, it is
evident that the NPV central tendency is about -$1.690 Billion with a range from -$26 Billion to
+11 Billion. About one quarter of all sensitivity trials resulted in a positive NPV.

Table 5.7 ~ NPV Resuit Distribution
Summary Statistics
Forecast: NPV-TOT Forecast: NPV-TOT
Statistic Forecast values Percentile Forecast values
Trigls 10,000 0% -$26,288,518,277
Mean -§$1,687.872,721 10% -34,860,448,101
Median -$1,342,604,699 20% -$3,346,114,210
Meode Tamn 30% -$2,481,262,361
Standard 40% -$1.880,177,393
Deviation $2,855,961,358 50% -$1,342,8009,145
Varance 8.157E+18 60% -$850,519.865
Skewness -1.4200 70% -$329,264,841
Kurtosis 9.02 80% $310,124,093
\?Zﬁ:bl?lfw 168 90% $1,160,314,066
1. . ;
Minimum -$26,289,518,277 100% $10,010,797.264
Maximum $10,010,797,264
MSE - $28,559,614
Source: Delsys Research

Cost-Benefit Analysis of Regulatory Changes for Access to Marihuana for Medical Purposes



Final Report (December 2012) 148
148

investigation of the trials for which there is a positive NPV showed that such trlals were more .
likely to be associated with: —

- lower Status Quo scenario supply prices (combmed across the three supp!y markets),
, pnmanly Iower Designated-Person supp!y price and Personai Use supply pnce

- reiatively higher consumption in the Policy scenario as a result of’ more Grams Per Year :
. and.a !ower _proportion of cases (21% of trals with pos;twe NPV) for ‘which the
- affordability constraint was operative (compared to 61% -of trials with negative NPV)

' ~and/or higher maximum percentage of mean annual mcome compraslng that affordablhty o '

constramt and

- "'- more - ;neiastac demand in the Policy’ scenar:oj(although more elastlc than the Status”" -

Quo) which results in a higher Demand mtercept and slope

The first of these reduces the Consumer Surpius measure in the Status Quo scenario. The
second and third increase the Consumer Surplus measure in the Policy scenario. In all of these
cases, there is considerable variability in the range of parameters that can generate a positive
NPV result. This study looked at the mean value of various parameters for trials for which the

NPV result is positive and compared this to means values for trials for which the NPV resuilt is
negative.

541 Key Parameters

The sensitivity analysis, Figure 5.26, shows the most important assumptions that give rise to
variability for the NPV-Total result. The most important assumptions, in terms of contribution to
variance, are;

DP-Cost - the Supply Cost (reference case = $2.80/gram) for Dessgnated Producer
in the Status Quo scenario.

PC-INCOME - the Maximum % of Mean Annual Income (for Users) that the Annual
Cost of Marihuana Supply can account for {reference case = 15%).

P-ELAS-5Q - the Price Elasticity of Demand {(reference case = -0.25) for all users in
the Status Quo scenario.

Pt-Cost - the Supply Cost (reference case = $1.80/gram) for Personal Use in the
Status Quo scenario.

URATE-DP - the Utilization Rate for Designated Persons in the Status Quo scenario,
which is a ratio of the estimated actual usage relative to a theoretical
maximum quantity based on the Proposed Daily Amount (9.0 grams)
included in the ATP application by the user.

% More elastic demand in the Status Quo scenario leads (generally) to fewer legal users of Marihuana for Medical
Purposes in the Policy scenario.
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URATE-PU - the Utilization Rate for Personal Use in the Status Quo, which is a ratio
of the estimated actual usage relative to a theoretical maximum- quantity . -
©  based on the Propoesed:Daily Amount (7.6 grams) mcfuded in the ATP -
, apphcatlon by the user.. N X

- Figure 5.26 — NPV-Total Sensitivity
Assumption Contribution to Variance
. Ccnmbuttm to Varance View
"”"”-:W’MPV—TBT TR i
aa% Craeom

. DPLCDST

PELAS:SQ |

'URATE.DP:

So{:rc':'e:' - L:iéléys 'Réséari:h

Further assessment of the sensitivity analysis shows the rank correlation between each of these
important assumptions and the NPV result:

DP-Cost p = -.50 to NPV
PC-INCOME p= .35to NPV
P-ELAS-8Q p=-221o NPV
PU Cost p= -21to NPV
URATE-DP  p=-201to NPV
URATE-PU  p=-1810 NPV

For further discussion of response functions for key parameters of the CBA model, refer to
Annex 2.
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54.2 Discussion - Uncertainty in Quanhtatwe Modeimg

The most lmportant finding of the sensm\nty analy51s is the cons;derable varlatlon in possible

- NPV results from realistic parameter vatues and the complex interactions that are captured in
- the modei

x ThiS varlabahty does not diminish the sense that the Reference case is the smgle most likely
: result ' : .

--'_The vanablllty does reflect mherent uncertamty of the impacts of the proposed regulatory-

T gjchange ‘There are several key. aspects of th;s vanablhty, wh;ch iS another way of reﬂectmg
" regu!atory risk: : : :

1 Rapid Growth of the MMAP;
2. Fundamental Change;
3. Complex Dynamic Behaviour;
4.  Establishment of 2 New Market; and

5. A Wide Range of Plausible Outcomes.

1. Rapid Growth of the MMAP

The MMAP has grown exponentially at an average annual rate of 40% for more than eight
years. While it is believed there is a ceiling (upper limit) to future growth, it is expected that this
will not be reached uniil the end of the forecast period. As a result of this inherent growth, the
values involved {e.g., users, KG consumed, Administration Costs, safety and security events)
are expected to change substantially. Any time that there are such large growth factors, there is
an inherent risk regarding forecast accuracy and confidence levels over the forecast period.

One important qualitative impact, which the literature on drug ctime prevention (which forms
part of the policy rationale for proposed regulatory change) has identified, is that such crime
prevention has a higher probability of success when the market is relatively small and emerging.
While the illicit marihuana market is mature, the levels of MMAR misuse of residential home
cultivation of marihuana are quite small (in FY2012) compared to the levels that are expected to
arise by the end of the forecast period (FY2023-24). This suggests the need for reform of the
regulatory regime before the scale of authorized cultivation of marihuana for medical purposes
in homes grows further. It will be much harder {and possibly less successful} to reduce this

activity (once declared illegal as a result of the elimination of PUPLs/DPPLs) if the policy
change were delayed for five or ten vears.

2. Fundamental Change

Cost-Benefit Analysis of Regulaiory Changes for Access to Marthuana for Medical Purposes



Final Report (December 2012) 151
151

Regulatory change modelling is much easier and more certain when reform is incremental in
nature. The proposed regulatory change for access to marihuana for medical purposes is more
- fundamental, espemally the elimination of PUPLs/DPPLs which comprise 80% of user suppfy, in -
terms of persons, and the bulk {perhaps 97%) of legal KG supply.

s unreasonabie to beheve that all resudentiai marihuana cultivation that wou!d have occurred S
under MMAR (and mlsuse) will cease as a resuilt of its prohibition. This study has thus modelled . e
‘a behavicural response that depends on the: probability of conviction and builds in‘an effect -
which- reflects the current inhibition that law enforcement authorities have stated exists with

~ tespect to their ability to take investigative police action once a problem resident: (assocaatlon S
with a. MMAR production license) is identified. Once that inhibition is removed {a process of. S

“increasing clarity by eliminating the additional evidence required to obtain reasonable and
- probable grounds to. investigate. potential misuse), it is anticipated that there wi be a deterrence:'

' j"f_-effect on mlsuse assomated with residential marihuana cultivation. '

ThIS study aiso antlc:pates that the effect:ve supply price for marihuana for medlcal purposes_ o
will increase. as LP Market supply is projected to be more expensive than PUPL/DPPL supply. 7
it is expected that there will be a price elasticity effect that will consequently reduce the quantity -
of marihuana consumed for medical purposes in the Policy scenario LP Market relative to what
would have been consumed in the Status Quo. This is the price sffect.

Both the deterrence and price effects involve fundamental and large regulatory changes whose
outcomes on behavioural change are inherently difficult to predict,

3. Complex Dynamic Behaviour

Human behaviour, in terms of criminal activity, crime prevention, market entrance and market
demand), involves complex interactions and options. For the purposes of modelling the
regulatory impact, this study assumed a degree of individual rationality and predictability of
human behaviour in response to incentives {rewards and penalties).

That production activities which are authorized under the current MMAR will, under the
proposed regulatory change, become illegal, raises an issue of regulatory compilance Access

to marihuana for medical purposes remains a debated subject of public policy®. By some
Canadian public opinion evidence, Canadians appear divided on issues regarding the criminality

(and morality) of marihuana use. This divided public opmlon and the sense that many

Canadians may believe they have a right to access marihuana®, means that the degree of

compliance with the proposed regulatory change is uncertain.

4. Establishment of New Market

* Not to mention the broader policy of marihuana decriminalization, which is outside the scope of the proposed
regulatory change and this CBA.

¥ Ganadian court decisions, which underpin the MMAR regulatory regime, appear to recognize & right 1o access a
legal supply of marihuana for medical purposes.

Cosi-Benefit Analysis of Regulatory Changes for Access to Marihuana for Medical Purposes



Final Report (December 2012) 1562
152

Most regulatory analysis deals with legal activities for which there is some history and
‘experience in terms of market outcome. In the case of marihuana for medical purposes, the
current: MMAR regime has three distinct markets, of which only one (the Designated-Person
- supply market) might reflect a competitive market outcome. However, the market outcome in
_ this case is not observed by Health Canada (as the regulator of participation in the MMAP). '

“The elimination of PUPLs/DPPLs and the termination of the contract governing the Government
Supply market will bring about'fth'e e‘stabii‘shment of a new LP Market. '

This CBA study has attempted to estlmate and antictpate Itkety demand and supply parameters
for this market. : o

- Market dynamics, in terms. of entry of new- LP suppiters the: growth of the exzstmg incumbent.
-(i.e., Contract Government Supply provider), the response of: users. to higher prices, and the
ehmmatton of legal’ resadentlal marlhuana cul’ﬁvat:on are. compIex and uncertain. :

'There is also a high degree of fi nancra!lbusmess nsk that Llcensed Producers will face in the
establishment of this new market.

5. A Wide Range of Plausible Outcomes

All of the above factors suggest that the analysis cannot project with any certainty, what the
initial post-transition (i.e., phasing out of MMAR authorizations and production licenses) market
outcomes will be, nor what these market outcomes will be in FY2023-24.

The broad variability of NPV outcomes, as reflected in the NPV Result distribution, is a simple

quantified reflection of the underlying uncertainty and risks inherent in the proposed regulatory
change.

5.5 Qualitative Discussion

5.5.0 Reference Case Qualitative Impacts

The Reference case generates a negative Net Present Value resuit and is based on reasonable
assumptions that are inherently uncertain. Note that ceriain factors (i.e., impacts, behavioural
responses) have been excluded from the quantitative CBA as there is insufficient information on
which to assess the factor. As such, the quantitative analysis does not tell the full story of the
overall impact of the proposed regulations. There are costs and benefits — possibly significant
in size — that could not be quantiified but which are relevant for public policy purposes.

The following subsections examine the qualitative impacts that are applicable across all of the
scenarios considered under the probabilistic analysis, and discuss some core issues and trends
which are likely to result from the proposed changes to the regulation (and creation of the new
industry). Before these issues are examined in depth, however, it bears examination which
qualitative impacts will (or will not) be evident under the Reference case.

Perhaps the most notable impact of the Reference case, and of the program in general, is the

introduction of a regulated marihuana production and distribution industry (for the use of
marihuana for medical purposes) into the Canadian economy. The proposed marihuana
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access program will create hundreds of new jobs across Canada within the projected ten-year
‘period. As private businesses, the licensed producers/distributors will be subject to scrutiny and
attention from the public as well as the media. This process may inhibit marihuana production
that operates outside the bounds of the law (i.e., at ieast as it pertains to marihuana. use for
~ “medical purposes) and raises questions as to the product- safety of using illicitly-obtained.
o manhuana Just as. bootleg whiskey is considered to be more dangerous_and more variable in
. quality in relation toa quality-controlled product available from a regulated ;ndustry, so0 too could

. aregulated manhuana for medical purposes industry make the lllic:t product Iess attracttve over
i tlme ‘ -

' Under the Reference case, a reductton in the alleged misuse of manhuana for medlc:al purposes

© . s anticipated. ‘However, not all criminal activity will cease. The. proposed reguiations provide o :
certain safeguards .against ifiicit. diversion from llcensed producers:: a) the:requirements and. .~ ..~ =

o '-‘_jbackground checks prescribed by the.new regulations -are significant; and b) the Signlf cantly R

 _lower number of entities subject to regulation, enforcement :and monltonng by Health Canada i

should allow for more effectwe management and greater compliance over. tlme

The quantitative CBA includes calculations as to the tmpact of ending’ personal and demgnated
person production, -both of which involve fire hazards, crime risk and concern as to the
evidentiary requirements in investigating potential misuse. From a qualitative perspective, this
is one of the most noticeable impacts of the new policy structure. Whereas law enforcement
authorities previously encountered difficulty in determining which residences where marihuana
was being produced were operating outside the law, the proposed regulations provide certainty
that any residence conducting marihuana cultivation will be strictly outside the law and subject
to enforcement. This regulatory simplification should increase the effectiveness of law
enforcement efforts and result in improvements in compliance dynamics.

The Reference case assumes that the new industry will ramp up and become competitive
quickly. While the first six months of the transitional period will be challenging for most new LPs,
the already significant and growing demand for product will justify additional investment and
shori-term staffing/production to smooth over the difficull start-up phase that is likely to be
experienced by many new lcensed producers.

Once LPs are up and running, additional qualitative factors may come into effect. The
requlations specifically will not allow the advertisement of marihuana to the general public.
However, the marihuana for medical purposes client base tends to be socially connected and
capable of using social networks to quickly spread information informally. While LPs will not be
able to advertise their products in a conventional sense there is likely to be a strong incentive for
individuals accessing marihuana from LPs to share information (e.qg., with respect to pricing,
delivery, customer service, personal perceptions of the impact of usage, efc.) among
themselves, and support the creation of brand identities — even without LPs having the legal
ability to manage this process overtly.

This informal branding/advertising structure may have two impacis: a) it will raise awareness of
the new system and LP industry; and b) it will provide a means for the regulator and for LPs to

conduct market research on consumer attitudes, word-of-mouth response with respect to all
products and LPs in the market.

The first effect Is akin 1o restaurant reviews using social networking which will increase the
power of ihe word-of-mouth dynamic for branding and product differentiation.
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The second impact is akin to an early warning system and provides customer informal feedback
and customer preference indicators with respect to product/service characteristics (e.g. price
responsiveness, product perception, service experiences, customer problems) which provides
the opportunity for productlsemce adaptation and :mprovement

The Reference case projects the- contmued growth of marihuana for medical purposes usage in.
Canada and assumes that medical professzonals will continue to expand their support of patient
access. The Reference case projects that the average cost of a gram of marthuana will-
increase under the new regime over the average supply price under the existing MMAR regime,

largely due. to the elimination of lower cost personal-use and designated-person production. -

- From a qualitative perspective, there are two price- response factors that can be identified: a) the
legal supply price (for marihuana for medical purposes) is expected to remain below the ilficit -

street-price for -marihuana-(for retail: quantzt;es} -and. b) market dynamic forces may . lead: to SRR
product smprovement over-time from R&D: and potentlally, mvestment in science to meet"the T e

Health Canada reqmrement for authorlzatxon asa therapeutlc drug.

The expected LP pnce will llkely be Iess than that of the illicit market. Persons wanting to
access marihuana for medical purposes are therefore, it is suggested, unlikely to want to access
their product from the ilficit street supply. itis anticipated that the market demand for marihuana
for medical purposes usage is driven by a perception that this is an effective means of treating
certain health conditions. An increase in the ‘legal supply’ price (i.e., the price for the LP market
is expected to be above that for the MMAR supply markets) may result in users (and potential
future users) considering alternative treatment options and/or in using less marihuana for
medical purposes. Assuming that the projected increase in the Status Quo for use of
marihuana for medical purposes is fully reflective of legitimate health conditions, there will be no

diminution of the underlying demand for idiosyncratic pain relief or other perceived benefits to
individuals.

The complex relationships and interactions between price, access, quality and demand in the
Status Quo scenario, Policy scenario and (implicitly) in the illegal market, are captured to a large
degree in the Reference case of the CBA where a large and growing number of users remain
"willing to pay” for marihuana for medical purposes from LPs in the Policy scenario despite the
higher price compared with the Status Quo scenario.

it is anticipated that LPs may have an incentive to invest in R&D and scientific study of the use
of marihuana products/delivery methods as recognized medical therapy. This will especially be
the case if profitability is high and market growth remains strong. The potential for strong

profitability (given regulatory and commercial entry requirements) can spur innovation, which
has not been factored into the CBA results.

These are some of the key qualitative impacts of the Reference case pertaining to market
dynamics. The following subsections examine other potential impacts.

5.5.1 Safety and Security

A major objeétive of the reguiatory proposal is to enhance public and personal safety and
security in Canadian residential communities. The benefits of achieving this objective are
captured {o a large degree in the gquantified CBA.
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However, the literature review, stakeholder consultations and other sources indicate some
additional benefits regarding public and personal safety and security. These additional benefits
are more difficult to quantify and monetize because of the absence of data relevant to the
Canadian context. For example, additional improvements in health, quality of life, and the
environment will resuit from the reduced presence and- health/safety risks of mould, chemical
contamination- 'and problems that are associated Wlth production of manhuana in small

.' enctosed spaces in private residences. C

, lmprovements in the quality of life and the physical en\nronment are hkely fo Iead fo- hlgher '

_ residential “and. other property values. it may also. lead to lower home insurance costs for

households and businesses in the communities which expenence a decrease in the productioh

“and mlsuse of personal use and designated productlon now taking place under the MMAR .
! regime. The improvement in law enforcement clarity and- effectiveness of police: fesources. couid-- Lo
~allow -for better law enforcement outcomes and greater deterrence effect from drug cnme o

B .pohcmg

.5.5.2 Reduced Information, Administration'and'Reiét’ed Transaction Costs

The reguiatory proposal is designed to reduce the information, administration, and related
transaction costs for access to a regulated supply of marihuana for medical purposes.
Compared with the Status Quo scenario, the regulatory proposal (Policy scenario) involves less
costly administrative requirements for users/patients and physicians to access a reguiated
supply of marihuana for medical purposes. While the program administrative costs facing Health
Canada has been reflected in the CBA results these patient/health professional benefits have
not been included. The time and effort savings under the Policy scenario from a shorter form,
reduced processing steps (e.g-, no application to Health Canada, no requirement for medical
specialist consult) are difficult to quantify but are recognized to be real and tangible.

It is possible that less costly and more timely access could result in greater use uptake than has
been forecast and reflected in the CBA results. In particular, removing the government from the
physician-patient interaction, eliminating the categories of conditions or symptoms for which an
individual may possess marihuana for medical purposes, removing the requirement for some
individuals to consult with and obtain permission from a specialist, and smphfying the form to be
filled out by the doctor should:

i reduce the information and fransactions cosis and related delays and risks of both
physicians and their patients, and

(i1) make the interaction quite similar to doctor/patient discussions on other drug and
medical theraples.

Physicians and patients that may have been discouraged from participation in the MMAP in the
Status Quo scenario could have some of these impediments overcome by the proposed
regulatory changes. This could expand market demand and result in additional incremental
benefits of the Policy scenario.

Information was provided through stakeholder consultations with Health Canada regarding
administrative and other cost savings, including for certain municipal government functions.
The Policy scenario could lead to lower costs and/or greater effectiveness of municipal law
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enforcement, fire protection and related services (e.g. by law enforcement) as a consequence of -
_reduced fire risk and reduced misuse associated with residential marihuana production. '

5.5.3 Establishmentofa Competitive and Innovative industry

The regulz;ito_'ry,p;ﬁbpoéal'i\':&iil eliminate licensed personal-use and designated-person production - -

(and the current -governmeni-contracted supply) of marihuana. 1t is anticipated that - the
regulated LP -market will grow to be reasonably large (e.g., sales >$1 ‘Billion per year), .

competitive (perhaps ~50 suppliers) and profitable — which over time has the potential toleadto

innovation. The LP.market could have the incentives, resources, ability and'competitivé .
~ pressures to undertake (over time) investment in R&D and product, process and organizational.” .

innovations that could result in the following™:

0 Economies of scale and scope, accumulated leamning, and related internal and external -
- efficiencies; o Ty R :
(i) Higher yields; lower production, overhead, handling, shipping and other costs; and

higher quality products, better strains and greater product variety that better meet the
diverse needs of their customers (i.e., some of these dynamics could lead, over time, to
reduced product prices [Hazekamp (2006, 2007)};

(il User social-networking that will result in shared information and learning between LPs,
Heaith Canada and other government agencies that may lead, over time, to lower

compliance, administration and related regulatory costs that will achieve desired
regulatory objectives; and

(iv) Industry research and public research to expand the scientific knowiedge base regarding
the medical efficacy and toxicity of marihuana products and ingestion methods as
potentially approved therapies

5.54 Potential Benefits and Risks of “Reverse Diversion” from the Hlicit

“Marijuana Industry and Other Legal and Hlegal Substances to the Marihuana for Medical
Purposes industry under the Policy Scenario :

An extensive body of literature on cannabis/marihuana use suggests the possibility of an
unintended consequence of a regulated marihuana production and supply industry. Qver time,
a regulated market could be characterized by: monopolistic competition based on product
differentiation and lesser price elasticity; and a product substitute for persons seeking
alternative methods for alleviating pain and other condition symptoms.

Furthermore, the existence of a requlated marihuana supply at a price below the illicit street
price raises the potential for what may be referred to as ‘reverse diversion.” This term refers o
the desire to substitute illicit marihuana supply with a less expensive supply for reasons other

% The diagram Annex | section 5 uses comparative statics analysis to ilustrate how user demand and consumer
surpius could increase in the future through the combined effects of these dynamic factors. The potential for greater
consumer surplus, higher producer surplus, and other economic and societal benefits from the dynamic industry and
market changes associated with the Policy scenario over the longer term is the consequence of a number of the pro-
competition and pro-innovation features of the Policy scenario compared with the Status Quo scenario.
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than medical purposes. The potential demand for access to a legal supp!y of marihuana rnay he
greater than projected in the CBA™.. .

The hterature review and stakeholder consultation process both mdicated that reverse -
diversion” could lead to net incremental benefits. Lower quahty—adjusted prices are possible,
. ‘over time, under dynamic market behaviours. These couid generate greater consumer surplus

for each user (i.e., infra- marglnai gam) as wet! as greater consumer surplus from induced users
(i.e., extra-marginal gain). . '

'The Iiterature suggests that, over the- Io'n-'g term, 'grvath in market séé,-market' competitweness .
and market innovation capablhtles (aided by “reverse diversion” and other processes} could
_ result in decreased abuse of alcohol, marihuana, hard drugs and certain- prescnptlon drugs for

L relieving -pain that are reportedly causing: problems. - As a consequence additional user and
' _societal benefits could result from the reduction in the ‘addiction, abuse, crimé; health, and other

j,.problems ‘and government and somal costs that are. currently assomated with alcohol, hard
- drugs and certain prescription drugs [Payne (201_2_)_and Kilmer et al- (_2(_)_10}]_' '

The process of “reverse diversion” is not without certain costs and risks, however. The illicit
drug market has a reputation for responding flexibly, aggressively, and (sometimes) effectively
to various market, legal and other risks that threaten its customer base, revenues and profits.
Producers, importers and dealers in the illicit market may respond with violence, intimidation,
sabotage, theft and other criminal acts when faced with the risk of losing customers to the legal
supply market for marthuana for medical purposes. They could also engage in standard
economic responses such as predatory pricing, noh-price predation and other anti-competitive

conduct directed at participants in the legal market and industry [Becker et al (2006) and
Rhodes et al (2000)).

The potential for “reverse diversion” is a risk fo the undermining of public confidence in the
proposed regulatory regime. The public might perceive rapid growth based (in part) on reverse
diversion as an abuse of the proposed regulatory regime that was intended to be restricted to

persons seeking alleviation of medical conditions under physician or other health care
practitioner supervision.

5.5.6¢ Limitation of CBA

This CBA is intended to quantify the most likely Reference case Net Present Value resuli, as

well as a sensitivity analysis of the NPV Result distribution. The associated qualitative analysis
adds further context to the quantitative CBA results.

Government policy decision-making often is based on factors, judgments and priorities that are
unlikely to be refiected in a CBA study. Practitioners of CBA are aware of this reality and have
been guided to recognize the limitations of their tools, data and analysis.

This CBA study is a fair and reasonable reflection of quantitative and qualitative measures fo
evaluate the proposed regulatory changes to access to marihuana for medical purposes. It is
offered in full accordance with Treasury Board Secretariat Guidelines for Cost-Benefit Analysis.

* 1t Iz also possible that the rapid expansion of the existing MMAP (and its projected future growth in the Status Quo
scenari) is also a result of similar desire to access marihuana for other than medical purposes.
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- The order of magnitude of the guantitative CBA results reasonably account for the most
important aspects of the policy rationale related to the proposed regulatory change. These CBA
results may not, however, reflect the weight, priority and valuation of factors leading to the’
development of the proposed MMAR regulatory change. The CBA results are one form of

regulatory analysis, among others, that have been undertaken in accordance w:th the Federa! ‘
Govemment regutatory impact assessment requirements.
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CHAPTER SIX
6.0 Conclusions

The monetized CBA results, in terms of Discountéd.Net Present Value, show that the expectéd' Lo
benefits and costs-of the proposed Regulatory change fall onto dlfferent stakeholders in. varymg L
degrees of lmpact ' - o , -

There is no ciearly Pareto superior. result that supports a statement that one scenario (l e o
Status Quo or Policy) is superior to.the’ other. The fact that the Reference case NPV is negatwe_ i
(-$109.72 Mittion) indlcates that the sum of benefit and cost’ changes across ‘all stakeholders is -’
negative. The sensitivity: analys;s of the NPV result clearly shows a wide range. of posmble__:?_
outcomes with a central tendency that is not statistlcalty dtfferent from Zero. '

The'analysas of the Refere_nce case by stakehoider gmup shows that one class of stakeholder
bears a cost in terms of NPV impact - namely the users of marihuana for medical purposes -
while the remaining stakeholders {e.g., the general public, government, licensed producers) are
made better off. This is a classic result that demonstrates there is no Pareto superior outcome
and that economic analysis methods (such as Cost-Benefit Analysis) cannot, unequivocally,
state that one option is better than the other. In such cases it is traditional to rely on priority
judgements by policy makers to indicate which option is superior in terms of social weifare.

Both the quantitative and qualitative CBA results reflect the following factors:
i) rapid program uptake and continued growth;
i} the fundamental nature of the regulatory change;

ii} the complex dynamic behavioural changes that could occur as a result of the
elimination of residential marihuana cultivation and its replacement by higher cost
commercial supply;

iv) the uncertainty surrounding the establishment of a new industry and market; and
v) the inherently unknown final outcome of the requlatory change after ten years.

It is important to bear in mind that while, from an economic perspective, user benefit is
measured from the consumption of marihuana for medical purposes in terms of consumer
surplus, the available scientific evidence does not support the authorization of marihuana use
for therapeutic purposes under the Food and Drugs Act and Regulations. Canadian courts have
ruled that individuals have a legal right to possess marihuana for medical purposes and that the
Government of Canada has an obligation to provide reasonable access to a legal supply of
marihuana for such medical purposes.

The consumer surplus measure of user benefit does not purport to show, and should not be
taken as evidence, that there is any quantifiable medical benefit attributed to the consumption of
marihuana for medical purposes.
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Policy makers, apparently, have attributed much more weight to the negative impacts on. social
welfare that have been shown io arise from higher safety and security risks attributable to
residential marihuana cuitivation, and o the much higher program administration costs that

would fall on Health Canada if the Status Quo were maintained and significant future growth in. -

MMAP participation were to be accommodated. These have been monetized-and quantified as

' best as possible and they are significant in number and value. Wh;le the Reference case does‘ o

not show these to outweigh the loss of consumer surplus, it may be that the apphcatlon of a-
social valuation to these impacts {from an economic perspective). may not adequateiy reﬂect a
' socual valuatton of the mamtenance of publtc safety and secunty :
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ANNEX 1 - Consumer & Producer Surplus with Subsidy
1 Consumer & Producer Surplus lmpact of Subsudy

. The graph;c ca}cu!ation of Consumer Surplus (CS) and Producer Surplus (PS)is describeci ina |

market with an upward sloping Supply curve (So) and a downward sloping Demand curve (Do)_ o

that mtersect at pomt 1 This is.seen in thure A-1.

Figure A-1 is used to assess the soma! we!fare consequences. of an mtroductlon of a SUbSIdy

First, the outcome of- a market wathout a subs;dy is. vnewed then changes are observed when a .

. su bSIdy is mtroduced

' .Eqwhbnum No Sub3|dy (Flgure A—1)

The market equﬂ:bnum in the absence of any subs;dy is found at the mtersectlon of the Suppiy
and Demand curves at point 1 and involves price p’ and quantity g'. Ina perfectly competitive
market the marginal cost of production is equal to p' (where the Supply curve shows rising
marginal cost as quantity increases in the market) and the marginal willingness-to-pay is also
equal to p' (where the Demand curve shows falimg ma grnal willingness-to-pay as quantity
increases in the market). Total market revenue is p' * q' and is equal to the sum of areas
B1+B2+B3 in Figure A-1 (see next page).
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Figure A-1 —~ Consumer & Producer Surplus
Market with Subsiy ~ Impact of Removal of Subsidy
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Consumer Surplus is the area below and to the left of the Demand curve and above the price
line at p'. This equals the sum of areas A1+A2. It represents the amount of consumer
willingness-to-pay that exceeds the out-of-pocket expense to secure quantity q' in the market.

It is a benefit to consumers that is not captured in the market transaction through the price of the
good.

Producer Surplus is the area above and to the left of the Supply curve and below the price line
at p'. This equals the area B1. I represents the amount of producer revenue that exceeds the
total variable cost to produce quantity q' in the market. It is a benefit to producers that is
captured in the market transaction through the price of the good.

Equilibrium — With Subsidy {Figure A1)

An allowance is now made for the existence of a price subsidy. The form of the subsidy (i.e.
how it is paid) is less important than its existence and impact on market behaviour. The subsidy
means that consumers can purchase the good at a price that is below what producers receive
for providing the good. The quantity produced and sold in the subsidized market g*> will be
targer than the equilibrium quantity in the absence of the subsidy q'.

In Figure A-1, consumers will effectively be at some point 2, such that at the traded quantity g°
the price they face is p® and is Jess than the equilibrium price p' without the subsidy. Producers
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wrli conversely be at some point 3, such that at the traded quantity g the price. they recerve is
p’. The subsidy s (per unit of output) is equal to the dlfference between the two prices (p°-p? =
s) and the quantity demanded equais the ‘quantity supplied at a°.

Wh;le the operation of. the market in terms of prices at the quantity g° has been explained the ‘
actual market operation is in the reverse order. The existence of the subsrdy per unit s .
- generates a subsidy wedge and the subsidized market equilibrium quantity q° is determined .

where the quantzty demanded equals the quantrty supplied for the given- value of the subsrdy S. -

' '.The subssdy value is the vaiue s q and is represented in Figure A1 by the sum of the areas o
A2+B1+BZ+C1+D+E :

]_The treatment of what s Consumer Surp!us and F’roducer Surp!us is. com lrcated by the

: '-exlstence of the subsrdy

'The !ogic used above whsch took the Consumer Surplus ta be the area below and to the ieft of'

the Demand curve and above the price line at p?, would lead one to believe that this can be
 measured by the sum of the areas A1+A2+B1+B2+C1. This is obviously larger than in the
market equilibrium case. However, the existence of the subsidy does not allow us to associate
that area with Consumer Surplus.

The logic used above, which took the Producer Surplus to be the area above and to the left of
the Supply curve and below the price line (i.e. atp %), would lead one to believe that this can be
measured by the sum of the areas B1+A2+E. However, the existence of the subsidy does not
allow us to associate that area with Producer Surplus.

A new concept, Deadweight Loss, is used to refer to the value of resources consumed in
production that exceed (at the margin) the value associated with consumer willingness-to-pay.
in the subsidized market, this is the area above the Demand curve and below the Supply curve
to the right of the marketing equilibrium point 1 (i.e. in the absence of the subsidy). This is the
area D in Figure A-1. This Deadweight Loss is a social loss of productive resources that have
been allocated to a use {the production of the good) for which the cost of the resources exceeds

the marginal value ascribed to them by consumers (i.e. in their transformed state of the good
produced and consumed).

For the purposes of ascertaining Producer Surplus, the lower price p? is effectively taken as the
appropriate measure of the marginal social valuation of the use of the good. There is, therefore,
no Producer Surplus in the subsidized market equilibrium.

Conversely, when measuring Consumer Surpius, the higher price p® is effectively taken as the
appropriate measure of the margin social cost of the resources used in the production of the
good. Therefore, the Consumer Surplus is the area A1 in Figure A-1.
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Table A-1 summarizes the impacts on price, quantity and this study's welfare measures of
Consumer Surplus, Producer Surplus and Deadweight Loss.

Table A-1 - Consumer Surplus, Producer Surplus & Deadweight L.oss
In a Market with-a Subsidy (Figure 1) -
Showing Various Resuits With No.Subsidy and With a Subsidy
Variable ] . No Subsidy o Subsidy
Price to Seller - S P - p° .
Price to Buyer - o p - P .
Subsidy (per unit) - el zero o - s=p -p°>0
| Equilibrium Quantity - RN g Q-
| Value of Subsidy or - IR < B . sum of area
Value of Transfer PR B | A2+ESBT+B2+C1+D
“I'Consumer Surplus ~ ©-. -~ s vkt sumofareaA1+A2 . |- - area Al '
‘Producer Surplus - el areaBY o S ZBro
1 Deadwelght Loss o T arD S T areab

" The introduction of a subsidy involves:
- anincrease in quantity demanded and supplied {i.e. ¢° - q');

- the transfer of value to producers and consumers {usually from taxpayers) equal o the
sum of the areas A2+E+B1+B2+C1+D and which equals s * q2 in value;

- the Deadweight Loss equal to area D;

- the elimination of Producer Surplus equal to area B1,; and

- the reduction in Consumer Surplus equal to area A2.
In terms of a CBA measure of social welfare change, the transfer enters as a transfer and is
neither a gain nor a loss. It is considered a transfer of resources from one owner (perhaps the
taxpayer) to another owner {(consumers and/or producers).
The only changes that are meaningful from a CBA measure of social welfare, involve the
Deadweight Loss (area D), the elimination of Producer Surplus (area B1) and the reduction in

Consumer Surplus {area A2). As all these involve a loss of social welfare, it suggests that the

introduction of a subsidy in the market for this good resulted in the following Social Welfare
Change:

(3.1) ASocial Weifare = AConsumer Surplus + AProducer Surplus - Deadweight Loss
=(-area A2} + (-area B1)-{area D) <0

The introduction of a subsidy involves social welfare loss as a result of economic distortions and

misallocation of resources from their ‘best use’ as determined in a market equilibrium without
subsidy.
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2. Consumer & Producer Surplus —~ Impact of Shift of the Supply Curve
It is now necessary to assess the social welfare consequences of a shift of the Supply curve in .
terms of the impact on market equilibrium. This is shown in Figure A-2. In Figure A-2; it is -

. assumed that some change in the structure of the market results ln a downward shuft in the
© o supply curve from So to S -

A downward shift in the Supply curve could result from improvement ih téch'no'!ogy: reduction of -

- regulatory impediments to efficiency or some other cause. The result is that at any quantity to N .

“be supplied in the market the marginal cost (per unit) of product;on is lower, so that S, lies

below S;. As-the market can now (i.e. after the shift to’ supply curve S, ) be Supplled more’_:'.
oo eﬁ" cuentiy, a resultmg somal welfare ga:n is expected '

' 'F;rst the outcome of a market with Supply curve So is exammed then any changes are':"""'—"'w"

o observed when the market is supphed by the more eff c:ent (Iower marginal cost) Suppiy curve.' -

'84.

The market equilibrium is found at the mtersection of the Supply curve 80 and the Demand
curve Dg at point 1 and involves price p' and quantity supplied and bought q.

As there are more horizontal and vertical lines and points of reference in Figure A-2, some of
the areas that were defined in Figure 1 have been broken up into components so that the
labelling format for distinct areas of the graphic are more complicated. The relationship between
areas is shown in Figure A-2 {versus corresponding areas in Figure A-1) using suffix numbers.

Total market revenue is p' * q' and is equal to the sum of areas (B1.1+B1.2) +

(B2.1+B2.2+B2.3) + B3 in Figure 2 (i.e. corresponding to the sum of areas B1+B2+B3 in Figure
A-1}.

Consumer Surplus is the area below and to the left of the Demand curve Dy and above the price
line at p'. This equals the sum of areas A1+A2 (i.e. as in Figure A-1).

- Producer Surplus is the area above and fo the left of the Supply curve Sy and below the price

line at p'. This equals the sum of the areas (B1.1+B1.2) (i.e. corresponding to area B1 Figure
A-1).

Equilibrium — Supply Curve 8, (Figure A-2) — Lower Marginal Cost

The market equilibrium is found at the intersection of the Supply curve 81 and the Demand
curve D, at point 3 and involves price p® and quantity supplied and bought g°.

As marginal cost (per unit produced) is lower along Supply curve S, than for Supply curve 8,
the market equilibrium price has fallen (i.e. p' > p*} and with the downward sloping Demand
curve Dy the quantity supplied and bought has increased (i.e. ¢° > q').

Total market revenue is p° * g° and is equal to the sum of areas (B1.2 + B2.2 + C1.2 + B2.3 +
C1.3 + B3 + C2.1)in Figure A-2.
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Consumer Surplus is the area below and to the left of the Demand curve Du and above the pnce _
line at p°. This equals. the sum of areas (A1 + A2 + B1.1+B2.1 + C1.1) in Figure A-2.

Producer Surplus s the area above and to the left of the Supply curve S, and below the prlce
“line at p®. This equals the sum of the areas (B‘l 2+B2. 2+C1 2)i in Figure A-2. :

Frgure A 2 - Consumer & Producer Surplus
Market W|th Subsady

71¢ ¢ q

Table A-2 summarizes the impacis on price, quantity and this study’s welfare measures of
Consumer Surplus and Producer Surplus. As there is no subsidy involved in the shift in Supply
curves there is no Deadweight Loss issue.
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Table A-2 - Consumer Surplus, Producer Surpius & Deadweight Loss
In a Market with a Shift of the Supply Curve (Figure 2)
Showing Various Results With Supply.Curve Sg and Sy (iower cost)
Variable - Supply Sg S - Supply $1-
S : (highercost) . .- | (Iower cost)-
Price te Seller p' . g
- Price to Buyer pl . R S
Subsidy (per unit) ' . _ zero. S zero
.| Equilibrium Quantity g e
Value of Subsidy or zero . | 'zero -
| Value of Transfer ' 5 AR R
o ‘_.Consumer Surplus . .. sum of area j' _' L LS sum of area <.
SR ' O ATFAD e A1+A2+B1 4+B2: 1+C1 1
s "-.Produc;er Surplus ' " sumof area T - sumeof area ‘
B B’1 1+B1 2 A R B1 2+82 2+C1 2
- Deadweught Loss ' zero S o T zere

As can be seen in Table A-2, the value of Consumer Surplus has increased as"a result of the
shift to a lower marginal cost Supply curve. The change in Consumer Surplus is larger by the
sum of the areas B1.1+B2.1+C1.1 in Figure A-2. In deriving the change in Consumer Surplus,
the net difference between the two situations was assessed.

For the purposes of ascertaining the change in Producer Surplus, this study will not look at the
net difference befween the fwo situations. It is widely accepted in economics (since
Schumpeter and the concept of creative destruction) that technological advances create losers
and that society is still better off as a result of improvements in technology. Therefore, from the
perspective of social welfare change, the elimination of the original Producer Surplus
(associated with Supply curve Sg) is not a social welfare loss. The study therefore does not take
the difference between in Producer Surplus as the measure of social welfare gain. The
measure of social welfare gain is the Producer Surplus associated with the more efficient (lower

marginal cost) Supply curve S;. The Producer Surplus is the sum of the areas B1.2+B2.2+C1.2
in Figure A-2.

The meaningful changes in terms of a CBA measure of social welfare, involve the Producer
Surplus (areas B1.2+B2.2+C1.2) and the gain in Consumer Surplus (areas B1.1+B2.1+C1.1).

As all these invoive a gain of social welfare, it suggests that the shift in Supply curve resulting

from more efficient production in the market for this good resuited in the following Social Welfare
Change:

(3.2) ASocial Welfare = AConsumer Surplus + Producer Surplus

= (areas B1.1+B2.1+C1.1) + (areas B1.2+B2.2+C1.2)> 0
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3. Consumer & Producer Surplus — Combined Effect

“To look at the combined effect of the elimination of a subsidy and a shift in Supply curve
involving more efficient (lower marginal cost) production, it is necessary to combine {i.e. sum)
the two effects that considered above. These can all be seen in Figure A-2 provided that
accommedation is made to the break-up of areas into components in the transition from Figure .
A-1to Figure A-2. ' ' ' ' R

Table A-3 'su'mma'rizés the impacts .on _pr_i_ce',,quahtity and the welfare measuxﬁeé of Consumer s
Surplus, Producer Surplus and Deadweight Loss. This combined the results from Tables A-1’
and A-2 above. - N : : , R

ii,‘;;"fa'b'i:e_ A-3 - CODS.UM-ef?SurijS{ Producer Surplus & Deadweight Loss
- Combined Effect of a) Elimination of Subsidy and b) More Efficient Supply’

'. -‘"-?'_'-'ﬁ'Vafiable- e ““Subsidy - | No Subsidy Lower Cost |~~~ -

ol Supply Sy Supply S Supply 34 1
Price to Seller D° D' p° -
Price to Buyer - T pt p' P
Subsidy (per unif) g=p°-p >0 zero ‘Zero
Equilibrium Quantity q° q q°
Value of Subsidy or sum of area zero zero
Value of Transfer A2+E+B1.1+B1.2

+B2.1+B2.2+B2.3
+C1.14+C1.2+C1.3+C1.4

+D1+D2
Consumer Surplius area sum of area sum of area
Al AT+AZ A1+AZ+B1.1+B2.1+C1.1
Producer Surpius zero sum of area sum of area
B1.1+B1.2 B1.2+B2.2+C1.2
Deadweight Loss area D Zern Zer0

The social welfare consequences of a move from the subsidy case with Supply curve Sptoa
market equilibrium with Supply curve Sy is the additive impact of the two equations developed
above — to allow the addition the combined effects of a) the move from the subsidized to the
non-subsidized market equilibrium associated with Supply curve S; (as captured in equation 1);

and b) the move from higher cost Supply curve S, to the tower cost Supply curve 3¢ (as
captured in equation 2).

The meaningful changes in terms of a CBA measure of social welfare are reflected in the
following Social Welfare Change:

(3.1) ASocial Welfare = - ASocial Welfare(1) + ASocial Welfare(2)
= (A2+B1.1+B1.2+D1+D2) + (B1.1+B2.1+C1.1+B1.2+B2.2+C1.2)
=A2+B1.1+B1.2+B21+B22+C1.1+C1.2+D1+D2>0
Note that the ASocial Welfare(1) is measured for the introduction of the subsidy so the effect of
removal of the subsidy is the negative of this value. Also note that there is no 'double-counting’

the same area twice if it appears as a benefit for both the removal of the subsidy and the more
efficient Supply curve.
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In terms of trying to understand the net social welfare gain itis useful to break this up into three
components along the lines of equation 1 above: :

(3 2) ASocial Welfare = AConsumer Surplus + AProducer Surplus + ADeadwetght Loss -
= (AZ2+B1.1+B2. 1+C. 1+ (81 2+82 2+C‘i 2) + (D1+D2)
“ This sirmply rearranges the results from equatlon 3 1

: ‘The socral welfare gain is derived from

fi.—i'The increase in Consumer Surptus as a result of mcreased consumpt:on of the good
,‘,.(re!ative to the Consumer Surplus assoc;ated thh pomt 3 in Flgure A-2 mvolvmg pnce-
P Ct .

-2, the Producer Surplus at the final position associated with the more efficient Supply curve
S, at point 4 and price p*; and

3. the elimination of the Deadweight Loss associated with the subsidy at point 3.

4. Consumer & Producer Surplus — Estimation

Generally, in order to operationalize this analysis, it is customary to assume linear forms of the
Demand and Supply curves and fo estimate the area sizes using geometric relationships.
Linear forms mean that all the relevant areas are triangles whose area is ¥ the value of the
corresponding rectangle.

5. Possible Responses of User Demand and Consumer Surplus fo a More Competitive
and Innovative Indusiry

The following diagram uses comparative statics analysis in order to illustrate how user demand
and consumer surplus could increase in the future through the combined effects of the dynamic
factors discussed in section 5.5.3 of the Qualitative Discussion. The demand curve moves
outward to the right from D1 in black to D2 in red because the consumer/user of marihuana for
medical purposes is willing to pay more for a higher quality and more innovative and reliable

legal product that is more accessible and has proven its ability to provide health, quality of life
and related benefits.

The supply curve moves downward and to the right from 81 in black to S2 in red because of
economies of scale and scope, learning effects, internal and external efficiencies, and
reductions in fixed/compliance and variablefadministrative regulatory costs.

The combined effects of the changes in position of the demand and supply curves are: higher
quantities supplied, demanded and consumed at a lower actual price, resulting in greater
consumer surplus for each and every consumer/user of marihuana for medical purposes (as the
market equilibrium moves from P1Q1 in black to P2Q2 in red.
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P2

Qi Q2 Q

The supply and demand relationships ilustrated in the above diagram are fully consistent with
the dynamic growth experienced by many new industries and markets that have emerged over
the past many decades as a consequence of technological, policy, regulatory, institutional and
other transformative and fundamental changes as described in the work of Marshall, Arrow;
Romer and the many endogenous growth theorists over the past century.
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ANNEX 2 - Response Fun(:tioné For Key Parameters

it should be noted that this stUdy examines the impact of a chénge of a change’, i.e., as the

- NPV impact is a change (depending on the change of the vanabte vaiue) of a change {i. e Total
NPV equais NPV-POL mmus NPV SQ) ' ,

- There are several reasons why the modei exh;blts non-]meanty in severa! response functlons for
key parameters: :

3 ‘There are two kmds of constramts a) the affordabliatv condltton of expend:tures < 15%

Cof mean mcome and b) quanmv cant fall bevond zero (—1 00%) for a price elasticlty
response; : T e

day and b) misuse to reduce the required decrease in Policy users resulting from lower
prices; and '

3. There are two avenues for quant:ty responses from a) affordabltlty limiting grams per

3. There are ‘dual’ (and opposite effect) uses of the price elasticity of demand to: a)
compute the price intercept points which affects Consumer Surplus valuations; and b)
affect the transition from the SQ to the Policy scenarios through the User Transition
model.

These impacts can be either reinforcing or offsetting.

Designated Person Supply Cost:

The elasticity response to changes in the Designated-Person Supply Cost (DP-COST) is
significant. A 1% increase (in the absolute value) of this variable from the Reference Case
value of $2.80 (i.e., an increase of $0.028) reduces the NPV by 55% (e,=-55.0). The Reference
case sits on the negatively sloped portion of the response curve (Figure 5.27).
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Figure 5.27 NPV Response Curve: DP-COST
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For most of the response curve ($2.20 < DP..«): there are two reinforcing effects:

- Status Quo scenario: The value of CS5-8Q rises with a higher DP« a5 a result of a
higher price intercept of the Status Quo demand curve, which increases the valuation of
consumer surpius in the Status Quo scenario; and

- Policy scenario: The value of CS-POL falls. This effect is caused (at this price level) by
the fact that, in the Transition Model, there is no change in the Policy scenario quantity
response (as this is dominated by the binding affordability (percentage of income)
constraint, which forces the quantity to fall by more than what is required to salisfy the
price elasticity effect) while the perceniage price change has fallen. This implies that the
ELAS-POL is more elastic, so that the price intercept of the Policy demand curve is
reduced, which reduces the valuation of consumer surplus in the Policy scenario.

At the middle and high end of the price range, there is no reduction of users in the Policy
scenario beyond that from continued misuse, so the overall negative NPV impact {from a DPost
increase) comes from the increase in CS-5Q.

At the low end of the price range, the increase in price requires a quantity reduction that can’t be
accommodated by the continued misuse, and must be achieved from a reduction in Policy users
(transitioning from ATP-D). However, a DP.. increase requires a lesser quantity reduction and
therefore results in an increase in the number of Policy users. The CS-POL impact is greater
than the CS-8Q impact so there is a positive NPV impact.

Affordability Constraint (Maximum Percent of Mean Income):
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The elasticity response to.changes in the Maximum Percentage of Income (PC-INCOME) gets
at the issue of 'affordability’ and how consumers’ budget constraints impact on the quantity
consumed and the overall value of the resulting consumer surplus in the Policy scenario. A 1%
increase of this variable from the Reference Case value of 15% (i.e. an increase of .15
percentage pomts) mcreases the NPV by 42% (e,-42 0). : -

This constraint means that the- Grams per Year (and Per’ Day) will be reduced if the Suppiy"

Price increases. In the Policy Transition Model this determines the number of persons who will| :_ S

switch and the level: of demand. they will-exercise in the LP Market

When the PC-INCOME is iower thlS constralns the KG- Demand in the Policy scenario which, .~ "
- despite an increase in the number. of - Poi;cy Users, reduces the scaie of the LP Market and the;f'_

Consumer Surplus that |s generated in the Pehcy scenano

Price Elasticity of Demahd:'

The elasticity response to changes in the Price Elasticity of Demand (P-ELAS-5Q) is significant.
A 1% increase (in the absolute value) of this variable from the Reference Case value of -0.25
(i.e. an ‘increase’ of -.0025, which makes the price elasticity of demand more elastic) reduces
the NPV by 23% {(g,=-23.0). The Reference case sits on a relatively flat position of the response
curve (Figure 5.28), where the slope of the response curve is negative.

Figure 5.28 NPV Response Curve: P-ELAS-5Q

$2,000,000,000

" Value
Value of Paramster > % of NPV
t . ; 50
0.6 Rika 0.1 Gio

-52,000,000,000
-$4,000,000,000 -
% -$6,000,000,000

_ _ ) £8,000,000,000
y= -4 8F25E+1 2% 68783041253 3,5 1BOEC12%2- 7 SBB5E+11x ~ 3.8184E+10 |
R*=9:8125E-01 ‘

-510,000,000,000 -
¢ P-ELAS-SQ ——Poly. (P-ELAS-SQ}

Source: Delsys Research

At low (absolute value) levels (-.22 < £ < -.10): The high valuation of CS-SQ overwhelms all
other results and generates a high negative NPV, as the inelastic demand generates very high
price intercept points for the demand curve in the Status Quo scenario. The same does not
occur for the Policy scenario, as the effective price elasticity is more elastic due to the
dampening of the pure price elasticity effect caused by the ‘opting out' of persons from the
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former ATP-P/PUPL., due to misuse. This has the effect of making the Reference case ELAS-
. POL more elastic {-.35 versus -.25 for P-ELAS-SQ), so that the response in terms of the Policy
scenario is muted, relative to the response for the Status Quo scenario. Over this range of
values, everything is happening in terms of lower CS-8Q with only minor changes to the number
. - of persons in the Policy scenario - but with no change over thls range in the valuatlon of the CS~
) POL as the effective ELAS-POL remains the same (-.31).

At mid ievels (-.32 <€ <-.22): The CS-SQ and CS- POL both fall as the eﬁectlve pnce eiast:mty :
of demand in the Policy scenario begins to respond to the higher price etastlcuy in-the Status :
Quo scenario. Over this range of values, the fall in CS-POL is faster than the fallin CS-8Q so . -
_that the NPV falls over this range. The Reference case is in this sectlon of the response curve..

- AL high i'evel's {-:50.< £ < ~.32): The fall in cs- POL is slower than the fall m CS-SQ S0 that ther.,-.' .
-1 NPV nses over this i range e N : o

: Persc_nal 'U_se 'Suppl_y Cost:

The elasticity response to changes in the Designated Person Supply Cost (PU-COST) is
significant. A 1% increase (in the absolute value) of this variable from the Reference Case
value of $1.80 (i.e., an increase of $0.018) reduces the NPV by 98% (£,~-98.0). The Reference
case sits on the positively sloped portion of the response curve (Figure 5.29).

Figure 5.28 NPV Response Curve: PU-COST
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$1,000,000,000 - *
$500,000,000 - S
¢ Valye of Parameter
Value o ‘ 1.0
of NPV ; '\ - - - ’
5000 $0.50 510 $1.56G $2.00 $2.50 $3.00
500,000,000
-51,000,000,000 -
-51,500,000,000 -
-$2,000,000,000 -
; * »
52,500,600,000 y=3.4679E+10:0 - 3.0058E+11x%+ 1.0062E+1 23 L.6Z1IE+12y2+ 1 2538E+1 2%~
: 3.7759E+11
'53,000,000,090 - ]2 = 0 5339E-01
@ PU-COST —— Paly, (PU-COST)
Source: Delsys Research

There are three distinct cases of response over the range of PU-CCOST.

4.8.1 High Values ($2.00 < PU.): As PUg increases there is a gain in C8-8Q, resuliing
from the higher supply cost and price intercept term in the Status Quo scenario; and
a reduction in the price intercept term which leads o a fall in CS-POL, which
reinforce the overall effect of a decline in the NPV result.
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4.8.2 Mid Values ($1.40 < PUgs < $2.00): As PU,. increases there is a gain'ih' CS-8Q
resulting from the higher supply cost and price intercept term in the Status Quo
scenario; and a gain in the number of users in the Policy scenario and an increase in

the price intercept term which leads to a rise in C$-POL. The change in CS-POL.

increases at a faster rate than the change in CS-SQ so there is an overall positive

slope to the. response curve (1 e. the change in CS-POL dominates over the change _ R

in CS SQ)

48.3 Low Values (F’Umst < $1 40) As PUmst increases in this range, the increase in CS-

~ $Q is reinforced by a dectme m Cs-POL whlch leads to the overall decime in the_‘
.NPV result :

B __ As Pumﬂ mcreases (at the Iow end of the range and at the hlgh end of the range) there arei’ IO

reinforcing: wnpacts

1. an increase in CS-SQ and a reductlon in CS POL Wh]Ch produce ’[he overall negatwe
NPV effect.. ,

As PUqst increase's (over the mid range from about $1.50 to $2.00) there are offsetting impacts:

2. an increase in CS-SQ and an increase in CS-POL, with the CS-POL effect
dominating which produce the overall positive NPV effect.

It remains o explain why the mid range has different results — which is determined by the
change (or lack of change) of the number of Policy scenario users at the high and low ends of
the range.

At the high end of the price range, the reduction in gquantity resulting from the binding
affordability constraint is more than sufficient to achieve the desired price elasticity effect so that
there is no Joss of users in the Policy scenario beyond that from continued misuse.

At the middle of the price range, there is a need for the humber of Policy users to decrease
substantially to achieve the desired price elasticily effect. However, as Pll« increases the

required change in users is reduced so the impact on Policy users is decreased and this resulis
in the gain in CS-POL.

At the low end of the price range, the reduction in quantity reaches its limit of -100% as Policy
users {transitioning from ATP-P) fali to zero. At this extreme point there is no further loss in CS-
POL and the reduction in C8-POL comes from the reduced price intercept.

URATE-PU/URATE-DP:

These parameters affect the quantity of marihuana that is estimated to be consumed in the
Status Quo scenario. When these values are higher, the quantity of marihuana consumed is
higher and the estimated Consumer Surplus (Status Quo) is higher. As the Consumer Surpius

(Status Quo) is higher, and there is litle impact of these parameters on the Policy scenario, they
have a negative impact on the NPV result.
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A 1% increase of the URATE-DP from the Reference Case Value of 47% (i.e., an increase of
A7 percentage points) decreases the NPV by 37% {&,=-37.0).

A 1% increase of the URATE-PU from the Reference Case value of 55% (i.e., an increase of
.55 percentage points) decreases the NPV by 13% (e,=-13.0). . -
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(a) a statement of the i issues addressed in the report

the affidavit of

EXPERTS’ REPORT SWQWQ e &t
ZACBABY WALSH this 2

Britsh Columbia .

1. To prowde demographtcs of the’ patzents ap oved for the medtcal or

'therapeutlc use of Cannabis (CTP) in Canada including their, characterist:cs -

reasans for use and access

-' .2 Ta provxde the resutls of a survey of bamers o access to Cannabls for"_

o thefapeu’ac Ppurposes (CTP) in Canada

23 'To assess the - :mpact of the new Mar;huana for Med:ca! Purpcses:_"'

~Regulations on this patsent group.

Zach Walsh, PhD, is an Associate Professor of Psychology at UBC, Director of
the Centre for the Advancement of Psychological Science and Law, and a
registered clinical psychologist. Zach has published more than 40 articles and
book chapters on topics related 1o substance use, personality, and mental
health, and his work has been supported by granis and awards from the
Canadian institules of Health Research, Health Canada, BC Interior Health, the
American Psychological Association, and others. He is the principal investigator
for several studies of the medical and recreational use of cannabis, including
the Cannabis Access for Medical Purposes Study, which is the largest survey to
date of medical cannabis users in Canada and the Medical Cannabis -
Standards, Engagement, Evaluation and Dissemination which is designed to
establish standards for medical cannabis distribution. He has presented his
research on the therapeutic use of cannabis internationally, including recent
invited presentations to the Govemment of Uruguay's Department of Health and
io the Canadian House of Commons. He also teaches graduate and
undergraduate courses at UBC on psychopharmacology, and on the diagnosis
and treatment of addictions. )

(e} the expert's current curriculum vitae atiached to the report as a schedule;

See Exhibit ‘A" to the affidavit.

{c) the facis and assumptions on which the opinions in the report are based; in that
regard, a letter of instructions, if any, may be attached to the report as a schedule;

1. The authorized and unauthorized use of cannabis for therapeutic purposes
(CTP) has increased dramatically in recent years, and physicians have called
for further research to better clarify the parameters of effective and appropriate
use. Findings from a large cross-sectional study of the use of CTP in Canada

1

(b)a descnphon of the qualifications of the expert on the issues addressed in the -



that compared use across medical conditions and across authonzed and
unauthorized users was relied upon (Exhibit “B” abstract);

2. The “Cannabis Access for Medical Purposes” or "CAMPS” survey, is the
largest study to date in Canada of medical cannabis (marihuana) consumers in.
Canada, externaliy funded by the UBC Institute for Healthy Living, and Chronic™
Disease Prevention, reviewed by the UBC Behavioural Research Ethics Board -
carried out ‘nationally between 2011 and 2012 ( Paragraphs 4 and 5 of the -
affldawt and Exhibit “D” for a Power poant summary); '

3. “Bamers to access” is deflned as “areas of poor fit between chents and o
services” and used 5 dimensions to examine access to cannabis for therapeutzc L
|- purposes,- ‘namely ~ accommodation, accessibility, availability, affordabmty ‘and: .
acceptabmty (Paragraph 7 of the. aﬁ" dav:t) : o

n 2001 the Manhuana Medical Access Regulations (MMAR) came :ntoi“. .
effect and the researchers were advised that as of December 2012, there were
28,115 Canadians who had obtained authorization’s under these regulations to -

possess cannabis for therapeutic purposes and to obtain it from a legal source
(Paragraph 8 of the affidavit),

5. While the uptake of the federal program increased in recent years, its
enrollment still only represents fewer than 5% of the estimated users of
cannabis in Canada suggesting numerous barriers to access to be in existence
(Paragraph 8 of the affidavit),

6. A 2005 study by the Canadian Aids Society found over a 1/3 of the patients
had applied to participate in the federal program, but many of them describe
significant barriers to doing so. 86% of the respondents obtained the cannabis
from illegal sources, including friends, dispensaries and unauthorized self-
cultivation as well as street dealers. Only 8% had licenses to produce their own,
and 4% had a designated grower with fewer than 2% purchasing from Health
Canada. A more recent survey reported similar low levels of obtaining cannabis
from Health Canada and high levels via dispensaries and license selif-
cultivation. Respondents were generally satisfied with the overall federal
program (Paragraph 10 of the affidavit);

7. In addition to authorized sources, medical cannabis dispensaries known as
“Compassion clubs” or “Dispensaries” represent a parallel source of cannabis,
providing cannabis and related services apparently to over 40,000 patients in
Canada, according to the Canadian Association of Medical Cannabis
Dispensaries (CAMCD) in 2013. These dispensaries arose in Canada, in 1997
in response to demand and predate the MMAR regulations and are not officially
recognized by the regulations, (Paragraph 9 of the affidavit);

8. Many Canadians access cannabis through friends, illicit self-production and
the street market (Paragraph 9 of the affidavit);



{e) a summary of the opinions expressed;

1. Across medical conditions respondents reported using cannabis to effectively
address diverse symptoms. Resulis indicate a substantial disconnect between:
the therapeutic use of cannabis and research on the risks and benefits of such
use; particularly with regard to the anxiolytic and sedative use of cannabis.

.- Authorized and unauthorized users exhibited few meaningful differences with
‘regard to medical conditions and pattems ‘of "use, but faced substantial
differences regarding access (Exhibit "B abstract)

2. Strategies need to be developed to encourage sment;flc mqu;ry into CTP and-
- ‘address the barriers to access to CTP and the stigma and controversy that
- surround CTP and strain patient — physmtan reiatlonshlps (Exhibit "C* abstract).

3. With respect to “Affordability” in relation’ 1o access, those in the lowest
income groups, have the most difficuity affording their medicine and a large
number of this group choose between obtaining their medicine and other
necessities with those in the poorest health being the most likely to choose
between their medicine and other necessities (Paragraph 6 of the affidavit);

4, It was difficuit for Canadians to find a physician to support their application,
that access from unauthorized sources were common with only 7% of the
patients responding accessing cannabis for therapeutic purpose exclusively
from authorized sources and accessibility to such therapy was associated with
the presence of medical cannabis dispensaries, even though they were
excluded from the regulatory regime. Access also varied by medical condition
and general quality of health. Affordability was determined to be the most
significant barrier to access and it was recommended that it should be
addressed in future programs (Paragraph 7 of the affidavit);

5. According to prior reports (Belie-Isle & Hathaway, 2007) an estimated .5-1
million Canadians or.2-4% of those aged 15 and older reported using cannabis
to treat self-defined medical conditions in the previous 12 months (Paragraph 8
of the affidavit);

6. That “affordability” of cannabis for therapeutic purposes remains a significant
barrier for many Canadians and especially the most seriously ill. Based on the
information with respect to the new Marihuana for Medical Purposes
Regulations that Canadians who use cannabis for therapeutic purposes will no
longer have the cost effective option of producing their own cannabis or
designating a producer and that the move to commercial Licenced Producers
will increase the price of cannabis as indicated by the government’s regulatory
impact analysis statement regarding the new MMPR (Govermment of Canada
2012). The background paper in support of the Regulatory Impact Analysis
Statement was completed by Delsys Research Group Inc. in December 2012



and is entitled “Cost Benefit Analysis of Regulatory Changes for Access 10
' _Marlhuana for Medical Purposes” (Paragraph 15 of the affidavit )

7. the government cost benefit analysis makes it clear that a ma;or change
“under the new program is a projected significant price increase which will
* . therefore significantly impact upon the patients to an even greater degree as
" indicated in the CAMPS survey and that data resulting therefrom with respect to -
“affordability” as the most significant barrier to access for the iargest group
(Paragraph 16 of the affrdavrt) : :

(f) in the case of a report that is provided in response to another experts report an "

mdrcatron of the pornts of agreement and of drsagreement with the other expert S
opamons R : _ :

Not apphcabie
(g) the reasons for each opmron expressed

1 The results of the research disclosed the patients reported usmg cannabrs to

~treat multiple symptoms, with sleep, pain, and anxiety being the most common.
Cannabis was perceived to provide effective symptoms relief across medical
conditions. Patterns of use were also consistent across medical conditions.
Notable differences were observed with regard fo modes of access (Exhibit “B”
abstract).

2. The research findings revealed that it was difficult for Canadians to find a
physician to support their application to access CTP. Accessing CTP from
unauthorized sources was common; only 7% of respondents accessed CTP
exclusively from authorized sources. Access to CTP was positively associated
with the presence of medical cannabis dispensaries, which were not included in
the regulatory regime. Access to CTP varied by medical condition and general

quality of health. Affordability of CTP was a substantial barrier to access
(Exhibit “C” abstract).

3. The resuits of the research (Exhibit “C”) in relation to the 5 dimensions can
be found at —~ Accommodation (pp.693 — 694); Accessibility (pp. 694 — 695),

Availability (pp. 695 - 696); Affordability (pp. 696 — 697); and Acceptability (pp.
697).

4. With respect to “Availability” it was determined that with regard te sources of
cannabis almost 1/3 of the respondents reported self-producing of whom 50%
were licensed to produce for personal use. Approximately a 1/3 of those who
self-produced reported difficulties in learning to produce. Among those who did
not self- produce the most prominent reason for not producing was lack of
space, expense or legal concerns. However, among self-producers the most
important reason for self- producing was quality (39%), price (36%), avoiding
the black market (29%), selection of a specific strain of cannabis (24%) and
safety (12%). 67% of those who reported having somebody else produce for

4



them had designated producers license to produce for them under the
regulations (paragraph 12 of the affidavit).

5. On the question of "Affordability” it was found that while many applicants
were charged a fee by their physicians for the service of having their application
completed, it was the actual cost of the cannabis that was the major barrier to
access in terms of affordability. The median amount reportedly spent by
participants who reported buying cannabis was $200 a month. However, 54% of
the respondents reported that they were sometimes or never able to afford to
buy sufficient quantity of cannabls to relieve their symptoms and approximately
a 1/3 reported that they often or always chose between cannabis and other
necessities (e.g. food; rent; other medicines) because of lack of money. The
- . ‘proportions of respondents who reported that. they were. somet;mes or never
- able to afford sufficient- quanttty of cannabrs differed accordmg to income such
that it was most frequentiy reported by the lower income group (72%) and least
frequently by the higher income group (30%). It was found that the frequency of
reports of choosing between cannabis therapy and other necessities followed a
similar pattern with the highest level amongst lower income people and the
lowest level amongst higher income people. Approximately two thirds of those
experiencing fair to poor general health were sometimes or never able to afford
sufficient cannabis compared to half of those with better health. Those with
poorer health were also nearly twice as likely to report choosing between
cannabis and other necessities. (Paragraph 13 of the affidavit).

6. It was also found that, on the question of “Affordability”, there were further
obstacles to optimal cannabis use with over Y2 the respondents indicating that
financial considerations interfered with their ability to treat symptoms with
cannabis. Lower income individuals were the most vulnerable with
approximately % the participants in the lowest income group reporting having to
choose between cannabis and other necessities. Even 1/3 of the highest
income group reported difficulties affording cannabis. Affordability appeared to
disproportionately impact the most seriously ill patients so the group who
reported fair to poor health were twice as likely as healthier patients to report
having to choose between cannabis and other necessities. While the lowest
income group was the most likely to obtain an Authorization to Possess, it was
not the cost of the Authorization but the cost of the cannabis that presented the
primary barrier to affordability. Conseguently it was concluded that this financial
strain across all income barriers demonstrated the need for developing
approaches to mitigate financial barriers and integrate cannabis therapy within
a subsidized medicine framework. (Paragraph 14 of the affidavit).

(h) any literature or other materials specifically relied on in support of the opinions;

Exhibit “B” Walsh, Z., et al. Cannabis for Therapeutic Purposes: Patient
Characteristics, access and reasons for use ; International Journal of Drug
Policy (2013),http://dx..doi.org/10.1016/j.drugpo.2013.8.010;



Exhibit “C” Cannabis for Therapeutic Purposes — Survey on Barriers to Access
‘to Cannabis for Therapeutic Purposes in Canada (2014) Vol 25. International
Journal of Drug Policy 691-699 room; :

Exhibit “D” PowerPoint presentation of the research and findings “Cannabis
- Access for Medical Purposes: Patient Characteristics, Patterns of Use andj
'Bamers to-Access”; : »

" Exhibit "E” Government of Canada December 2012 — Regu]atory !mpact
- Analysis ‘Statement — Delsys Research Group, Inc.” Cost Benefit AnalySIS of =
) Regu}atory Changes for Access to Manhuana for Medical Purposes

= ‘.Canad;an A}DS Society. 2005 Study on Access to Cannabis Therapy,-- SR

R ::-'_(paragraph 10 of the affidavit).

(r) a summary of the methodotogy used, inc!udmg any exammatlons tests or’ other B
'mvestlgat:ons on which the expert has relied, including details of the quailf ications of

the person who carried them out, and whether a representative of any other party was
present;

1. The researchers examined cannabis use history, medical conditions and
symptoms, patterns of current use of CTP, modes of access and perceived
effectiveness among 628 self-selected Canadian consumers of CTP.
Participants were recruited from medical cannabis dispensaries and from
organizations that assist users of CTP (Exhibit “B” abstract). The survey
collected cross-sectional data f rom self-identified current users of CTP in
2011-2012, both online at the national level and at a local British Columbia
medical cannabis dispensary. Organizations and media that serve people who
use CTP as well as dispensaries assisted with promoting the national survey
(e.g., Canadian AIDS Society, Canadian Aboriginal AIDS Network, social
media). No identifying data (i.e. IP addresses) were collected, to ensure
confidentiality. Participants in the local group received $10 compensation and
participants in the national group were not financially compensated. '

2. The analysis drew on the data from the Cannabis Access for Medical
Purposes. Survey (CAMPS) and employed a “"Health Services® analytical
framework to examine "barriers to access” to CTP among 628 CTP users.
“Barriers to access” was defined as areas of poor fit between clients and
services. 5 dimensions of accommodation, accessibility, availability,
affordability, and acceptability were used to examine access to CTP (Exhibit “C”
abstract).

3. “Affordability” reflected the relationship between the cost of services and
products, and the patient's willingness and ability to pay for them. Associations
among income costs associated with cannabis for therapeutic purposes, and

the ability to access cannabis were used to address this dimension (Paragraph
9 of the affidavit).



4. A literature review was conducted on the barriers to access to Cannabis
therapy in Canada.

(/) any caveats or quatifications necessary to render the report complete and accurate, -
including those relating to any insufficiency of data or research and an indication of -
any matters that fall outside the expert’s field of expertise; and

As indicated in Exhibit C” af page 699, fhe study has several limitations. The . :
cross-sectional nature does not permit causal inferences that it is possible that

unmeasured factors may play an important role in determining access to CTP. ~

The sample used consisted of mostly'malé Caucasian and well educated

respondents and the fnd'ﬂgs may not_ reﬂect the situation of other Canadtans' o

~ who use. CTP

An addlt:onal itmltatton may be response biases reiated to participant se%f— B o

selection and recruitment through organizations that support people who use
CTP. These faciors likely resulted in overrepresentation in the sample by
individuals who are invested in increasing access to CTP. Conversely, barriers
to access to CTP may be greater for those who may not have access to online
resources or organizations that support pecple who use CTP.

The study focused on barriers to access for those who are using CTP and did

not delve into the barriers for people who may want to use CTP, but are not
able 1o overcome barriers to access.

In light of these factors replication using a more systematic approach to
recruitment is required to conclusively determine the extent to which the CTP
users in our sample are representative of the broader community of Canadian
CTP users. The use of broad diagnostic categories and a single item measure
of global health provide somewhat crude indices of health status.

Although the use of discrete categories and single item measures of health are
widely used (Bowling, 2005), future studies that employ more fine-grained
assessments might provide additional valuable information.

These limitations are balanced by several strengths, including a relatively large
national sample that tapped into both authorized and unauthorized CTP users
across diverse medical conditions and heaith statuses. The engagement of both
community and academic experts in the construction and dissemination of the
survey is a further strength of the study, as it increases the breadth, relevance
and validity of the queries.

More broadly, the examination of issues related to access to CTP was guided
by a theoretically informed analytical framework, which added to the confidence -

of the researchers regarding the dimensions that are central to access 1o health
services.



(k) particulars of any aspect of the expert’s relationship with a party to the proceeding
or the subject matter of his or her proposed evidence that might affect his or her duty
- to the Court. ' '

None



