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b} It generally involves a residence where people live, whereas commercial-scale illici
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 Cultivation

" This analysis assumed that the scale of marinuana cultivation for residential misuse is less than

that for a grow-op.

The mean number of permitted plants under MMAR-PUPL, based on the mean Proposed Daily
Amount of 7.6 grams, is 37 marihuana plants. These are expected to yield 30 grams of dried
marihuana but also have a wastage factor of 1.2 so that the effective yield is actually 25 grams
per plant per harvest. The yield is based on a 120-day harvest cycle and three (3) harvests per
year. The mean PUPL producer, keeping to the maximum allowable number of plants and
MMAR yield and harvest assumptions, would produce about 2.8KG of dried marihuana.

Yield per Year = Plants * 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, {0 about
1.5KG of consumption. [t is possible that actual consumption accounts for the entire production
or that produciion is scaled fo meet 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 minorin 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 (60 grams per plant per harvest) with a 80-day
cultivation cycle and four (4) harvests per year. These parameters seem reasonabie 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 half 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 Pélicy User Transition by:
(63) Reward-Mineor = {[{Plants * Yield/Plant * Harvest/Yr) — Use/Yr]
* Wholesale Price/Gram} — Supply Cost/Yr
Minor Misuse - Risks =~

Probabilities [Dandurand et al (2002)] were available for the risk of detection, seizure, charges
laid, conviction and receipt of fine or prison sentence. The analysis assumed various economic
losses as a result of uncertain events occurring for the criminal activity. The study assumed the
following values of economic loss: seizure ($50,000%%), facing charges ($5,000%"), fines
($1,000%) and prison ($9,000%).

An important parameter in the mode! is the aforementioned requirement for additional evidence
as evidence of the mere presence of a residential grow operation associated with an MMAR
production license will generally be insufficient grounds for obfaining 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 probabifity of detection and a lower probability of police action, given police detection.
The analysis assumed that minor misuse does not atiract 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-Minar = [Minor-Misuse * Praetection * Praction * (1 — Enforcement Clarity) * Priund]
* {[Prseizure * Loss-Seizure] + [Prigpon * Plenarge * L0ss-Charge] +
[Preomict * {{Prine * Loss-Fine) + (Pryisen © Loss-Prison)}i}
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 time} factor with or without legal fees (which may be by a public defender).
* 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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Praetection = probability of police detection (given misuse} = 2.5% (under MMAR)
Praction = probability of police action (given detection) = 80%

Enforcement Clarity = reduction in Prace 28 a result of MMAR = 75%

Pliound = probabiiity of case found {(given action} = 95%

Prasizue = probability of police seizure {given case found) = 100%
Loss-Seizure = expected economic loss from police seizure = $50,000

Prreport = probability of report to Crown Prosecutor (given seizure) = 87%
Preharge = probability of charges laid {given report to Crown) = 98%

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

Proomvict = probability of conviction (given charges laid) = 73%
Prine = probabifity of fine imposed (given conviction) = 39%
Loss-Fine = gxpected economic loss from fine = $1,000

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

Loss-Prison = expected economic foss 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 fime,
transaction time and overhead for running of the illicit enterprise). A proportional value of this
time relative fo a farget annual income ($60,000) for a work-year of 1,800 hours {i.e,
$33.33/mour) 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 return 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 rate of return, which reflects the expected value of loss from risks. The rationale is
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that most people care about the absclute 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 return to compensate them for illicit
undertakings. In the reference scenario, the minimum expected return for minor misuse was
estimated to be 28%.

Minor Misuse — Reward-to-Risk Mulfiple

in the Reference case, the expected rate of return (370%) was about thirteen (13) times higher
than the minimum expected return for misuse (28%). This reward-to-risk multiple suggests that
persons engaged in MMAR minor misuse would appear fo be very comfortable in terms of the
reward-to-risk profile (under the Status Quo scenario parameters).

i, with the Policy scenario, a marked change is seen in the reward-to-risk muitiple, it would be
reasonable to expect a reduction in illicit activity. This reflects a form of risk elasticity, for which
it is possible 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 detection of potential
misuse and a higher probability of police action, given police detection).

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 iflicit
reward was much higher for major misuse but the expected rate of retum in the Reference case
was lower (305%) and the minimum expected return for major misuse (based on the risk profile
and losses) was estimated o be 128%. Therefore, the reward-to-risk multiple was much lower
(2.4) for major misuse. However, this multiple is still 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 af (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 elasticity’ (E.onviet) 0f -0.026.

Ecomvict = YoApersons involved in cultivation / %APY convict
Using Canadian parameters and the CBA effect of addressing the current need for additional
evidence through the policy scenario (equation 62), the cumulative Prenve for the Status Quo
reference case is:

Proonict = Pri%emat * Placion * {1 - Enforcement Clarity) * Priowsd * Pliegon * Proharge *
Prconvict

= 0.296% (for the Status Quo reference case)

With the clarifying effect (removing the need for additional evidence), the PrPO oo iNCreases
and results ina higher Pr% e

POL - POL
Prtconviet = P datect ™ Praction * Plrouna * Prrepon * Pfcharge* Preanvict

= 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 associated with MMAR production licenses) is given by:

(65) %Apersons involved in cultivation = €. * %APT it
where
Ecomict = -0.026 * {[2.365% - 0.296%] / 0.296%} -
=-0.026 * 700% = -18%

Therefore, one would expect there {o be 18% fewer persons involved in residential marihuana
cultivation as a result of the higher probability of detection and greater policy action
effectiveness from the removal of valid MMAR residential production licenses (PUPL/DPPL).

The analysis assumed that this effect would be experienced for major misuse activity. As it is
likely that persons involved in minor misuse are more risk adverse than persons involved in
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 €™ e = -0.052. These
assumptions were tested in terms of the sensitivity of CBA resulis.

The number of persons who will cease their residential marihuana culiivation in the Policy
transition (due to the clarifying effect of removing the need for additional evidence in
enforcernent) is given by:

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

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

(67) Continue = Misuse {major or minor) * {1 + %aApersons involved (major or minor)]
Opting-Out 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., iegal marihuana 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 analysns allowed for a
rate up to 20% of such persons.

The number of formerly ATP-P persons who are considered in terms of the Price Elasticity
effect as still being in the market, ATP-P*, is given hy:

(68) ATP-P* = ATP-P(Aprit 2014) — Ceaseminm — Ceasemajon

L
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- [ATP-P(April 2014) * (1 - .36) * Opt-Out Rate]

Once the persons who, despite the ‘enforcement clarity’ effect, will continue to engage 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 calculated. It is then necessary fo
take into account the operation of the Frice Elasticity of Demand as it affects these people.

The reference Price Elasticity of Demand g, = -0.25 and represents the %AQuantity in response
to a %APrice (ceferis paribus®). The situation of the regulatory change involves more than just
an effective price change, as it represents a policy change and declaration of a formally legal
activity as illegal. As discussed above, persons who were formally (and legally) cultivating
marihuana for their own use (with no misuse) are expected {0 cease this activity as it is no
longer considered legal. The analysis separately allowed for some Opt-Out Rate.

The %APrice experienced by these users is given by:
(69) %APrice-P = [L P-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 = £, * %APrice-P
The %AQuantity-P in the reference scenario is -79%. As the Status Quo scenario initiat guantity
demand (Personal Use) was 41,365KG, this means that the Policy Transition Quantity-P (after
the price elasticity effect) will be 8,818KG (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 refation 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) Quaniity/Day-P = IVEIN{4.’§8, {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-F (4.18 grams), the %AQuantity/Day-P is -
59%.

% 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
ATP-P* from equation 68

Quantity-P is the resuiting quantity demanded after the operation of the Price Elasticity
of Demand; and

Quantity/Day-P is the result from eguation 71.

It is then possible to calculate the %Alser-P as [(User-P — Base User-P) / Base User-P]. In the
reference scenario, the %AUser-P is -49%.

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-F who will transition to the LP market at
the higher L.P 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 persons formerly in Personal-Use Supply (as of
Aprit 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 Siatus Quo for persons formerly on Personal-
Use Supply.

474  Policy Transifion — Designated Person

The analysis considered a transition model for Designated-Person use in a similar manner.
Here the siuation differed slightly, as the persons consuming the marihuana are different from
the persons produging 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 allowable marihuana plants is higher
(44), as the Proposed Daily Amount mean is higher (9.0 grams).

Equations 63-67 apply for DPPL producers, resulting 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 analysis of safety and security benefits
this assumption is made for simplicity.

The number of persons who will cease their residential marihuana cultivation in the Policy
transition (due to the law enforcement effect) is given by:
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(75) Cease = Misuse (major or minor) * %Apersons involved (major or minor)

The number of persons who will continue their residential marihuana cultivation in the Policy
transition (despite the law enforcement effect) is given by:

(76) Continue = Misuse {major or minor) *[1 + %Apersdns involved (major or minor)]

When the shift is made from DPPL producers to ATP-D consumers, it is not possible to assume
that the consumers whose producer is prepared fo supply them illicitly will continue to source
their marihuana requirements from these illicit producers. This is not an automatic result, as
producers and consumers in the DPPL/ATP-D relationship may have different preferences, risk
tolerances and other characteristics. The analysis assumed that all persons who held ATP-D
autherizations would seek legal sources of supply.

The number of ATP-D persens who were considered 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 -58% change from the Status Quo scenario,

As the percentage change arising from the affordability condition (-58%) exceeds the required
Price Elasticty of Demand required ¢hange in quantity demanded (-35%j, 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 o 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 Designhated-Person Supply
(as of April 2014) is calculated as:

(79) Users-D{Market Price) = ATP-D*(Aprit 2014} * (1 + %Allsers-D)
Equations 78 and 79, 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 Designated-
Person Supply.

LS
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475 Policy Transition — All Users

it is possible 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 across ali
users and taking into account the likely continued misuse/desire fo continue illicit marihuana
production and the likely operation of a price elasticity of demand. This gives a first look at the
scale of the LP market demand (as of Aprit 2014).

The base annual quantity of marihuana (in KG) that would be consumed in the Policy scenario,
for all persons expected to transition to the LP market at the expected LP market price of $7.50
per gram is given by:

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

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

(91) Users(Market Price) = Users-GS + Users-0O + 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 evolution of the LP market over time in the Policy scenario.

The analysis calculated an Implied Price Elasticity, based 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.

(92) Transition s*p = {[KG(Market Price) - KG{User Cost)] / KG{User Cost}}

! {{Market 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-0, ATP-P, and ATP-D
who all face different User Costs in the Status Quo scenario.

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 allows for choosing to ‘opt-
ouf' 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) using
the Price Elasticity of Demand which is computed in the Policy Transition model.
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The Implied Grams Per Year-Policy is estimated using the KG (Market Price) and Users (Market
Price) as:

{93) Grams/Year-POL = KG({Market Price) * 1,000 / Users(Market Price)
Implied Annual User Cost-POL is estimated as:
{84) Annual Cost-POL = Grams/Year-POL * Market Price
The Iimplied Grams Per Day-Folicy is estimated using the Implied 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.

4.8.1 Demand Curve - intercept

From eguations 90 and 91 there is a point on the Demand curve (in Aprif 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 possible {o estimate, for a linear Demand curve, the Intercept-D and Siope-D.

The Demand curve intercept in the Policy scenario is given by:
(26) Intercept-D= Market Price *[ 1 - (1.0/ si,,)]
As there are now two poinis of the Demand curve (the y-axis intercept) and the estimated

transaction point (Market Price, Base KG) the Demand curve slope (which is negative as the
curve is downward-sloping) can be calculated.

482 Demand Curve - Slope

The Demand curve slope (for the Policy scenario at April 2014) is given by:
(97} Slope-D(April 2014} = [Market Price — Intercept-D] / KG{Market Price)

For the Reference case, these values are: tntercept—b = $28,335 and Slope-D = -1.07, ltis
known that, as the market expands in scale over time, the value of the Slope-D will fali (in
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absolute terms) in order to be linear with a constant Price Elasticity over time. Th;s was the
case for the Status Quo model.

The Demand curve for the LP Market assumed an instantaneous switch from the Status Quo to
the Policy scenario as of April 2014. This is unrealistic, as the complexity of Policy Transition
would likely ocour over a 8- to 18-month period. As the CBA is infended to look at the long-term
(10 year) 'steady state’ impact of the Policy scenario, the complexity of the actual fransition
process is ignored for simpiicity.

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

From the Policy Transition, it was estimated that 15% of ATP-Persons in April 2014 would ‘opt
out’ of the new Policy regime and access their marihuana from illicit sources, mostly from own-
production that is now Hlegal (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 LP 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 (t-1) + {New Entrants(t) * [ 1 - Propieud * [1 = Prpriceout]}

where
New Entrants() = ATP(April){t+1) - ATP{April)(t) for April values of ATP numbers in
the Status Quo over time between any two Fiscal Years.
Prloptout = the probability of Potential Policy Users to ‘opt-out’ of the Policy
ragime
Proceout = the probability of Potential Policy Users to be ‘priced-out’ of the

Policy regime

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 calculated from the implied (constant) Price Elasticity of Demand. This analysis
estimated a point associated with $7.50/gram LF Price, which was the Reference case ptice
used in the Policy Transition Model. This will not necessarily be the Equilibrium Price when the
LP Demand and Supply curves are allowed to intersect.

The KG-Demand in the LP Market, over time and at ithe estimated LP Market Price of
$7.50/gram, is given by:

“ This study applies the ‘price-out’ effect against an estimated Market Price of $7.50 per gram. Subsequently, in a
model of demand/supply equitibrium in the LP market, the study will determine an equilibrium price which may be
greater than $7.50 per gram. The analysis does not estimate a further price elasticity effect should the eguilibrium
price be greater than $7.50 per gram. This was done to segment the analysis and provide simpticity.
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(99) KG-Demand'(t) = Policy User-FY (t) * Grams/Day-POL / 1,000
where

Policy User-FY'(t) = FY average of monthly values determined over time based on
April values for successive years.

The Demand curve slope (for the Policy scenario), over time, is given by:
(100) Slope-D{t) = [Market Price — Intercept-D] / KG-Demand (t)

As for the Status Quo, the Slope-D{f) declines in absolute value over time as the market
expands.

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

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) production, 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 = 600KG

4.9.1 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 (2006) about production at the Government Supply. The Scale =
500K G would require about 36 production workers.

LP-PROD = 0.072 FTE Production Workers { KG-Supplied

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

LP-PM2 = 5 Plants per m? of Production Space

It was estimated that a marihuana plant produces 33.6 grams/plant/harvest for 4 harvests per
year, or 134 grams/plant/year.

LP-GPP =134 grams / Plant/ Year
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The production space requirement to achieve the LP-Scale output, in terms of m? of production
space, can be determined by:

(101) Production Space= LP-Scaie / [LP-GPP * LP-PM2 / 1,000]

For the parameters assumed, this results in about 745m?, or about 8,000ft* of production facility.
in order to allow space for: a) storage and drying; b) worker changeftoiiets/day-use; ¢} secure
delivery/pick-up; d) administration; &) 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/ft?
including Net Lease and TMI (taxes, maintenance and insurance)®. Therefore, the annual
Production Facility Cost (LP-PFC) is given by:

{103) LP-PFC = Production Facility * $2.00
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 (exciuding electricity).

LP-SUPP = $85/m’/harvest
It was estimated that electricity requirements are 40 wattsfft*, which, converting to metric for 24
hours per day for the LP-Scale, and converting fo KWH, with electricity cost of $0.04/KWH,
gives: '

LP-ELEC = $146/m%year

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

LP-LAB = $35,000/year

Production equipment costs are $120/mP/year in relation to production space, based on
amortized cost.

LP-EQUIP = $120/m®lyear
Production security costs are $20,000/year in relation, based on amortized costs for various

security requirements and unit costs (e.g., enfrance, fence, detectionfalarm systems, IT
security).

* The $9.00/f° estimate was developed far Toronto industrial locations (Canadian Property Management website).
While these costs may be higher or lower by gecgraphic area, this estimate is used for the reference scenario.

6l
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LP-SEC = $20,000/year

Total Production Costs, for the LP-Scale facility, is found by sum of various production 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 alfowed 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 Qrder Clerks.

LP-ORD = {(L.P-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

(108) Order/Ship=[LP-ORD * $35,000] + [LP-COUR * LP-SHIP]

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

LP — Corporate Component

There are a total of 36 production works and 6 order clerks. it was assumed that there is a
Supervisor Span of Control of 12, so that the number of Supervisors is given by:

(107) LP-SUP = (LP-PROD + LP-ORD) / 12 (rounded to nearest integer)
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It is assumed that Supervisors are paid 1.65 times the salary of Production/Order workers.
It is assumed that there are 1.35 Corporate Managers/Executives per $1M in sales revenue.
For the LP-Scale that implies 5 Corporate Managers. !t is assumed that these Managers earn
$90,000 annually. .

LP-EXEC = $450,000/yr

It was estimated for 12 Corporate Staff the requirement for Corporate Office space for about
4,600ff 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/IT and Equipment Costs were esfimated at $30,000/year.
LP-IT&S = $30,000/yr

Corporate Costs 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-CPER=[LP-SUP * $35,000 * 1.65] + LP-EXEC + LP-HQ + LP-IT&S
It was estimated that Totat Operating Costs, for the LP-Scale production, wouid be $3.4M per
year.
LP — Net Margin (EBIDT)
LP-Net Margin (Eamings Before Interest, Debt and Taxes) is given by:
{(110) LP-NET = [LP-SCALE * $7.50 * 1,000] - LP-OPER
and the % Net Margin is LP-NET / LP-REVENUE (first part of right-hand side of above
equation). In the reference scenario, this resulis in LP-NET = $390,000 and %Net of 10%.
LP - After Tax Profit

It was estimated that LP interest cosis and taxes would be about $;} 05,000, so that after-tax
profit is about $285,000, or 8% of Revenue.
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By definition, as the analysis has fully exhausted the revenue, the total cost (per gram or KG) is
the same as the sales revenue (per gram or KG).

Table 4.6 summarizes the LP Supp!y Cost model. This is not presenied as a reliable guide to
LP costing, but as an order-of-magnitude cost estimate that corresponds reasonably well o
Health Canada expectation that the LP Market Price could be in the vicinity of $7.50/gram.

In Table 4.5, 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.

0
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Table 4 6 Pollcy LP_Supply Cost
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Table 4.6 — Policy - LP Supply Cost
- No. Shipments / Da 40
‘Peak Shipments / Day
~ Shipments/ FTE /.D

% After-Tax Profiton Revenue
Sources: Delsys Research

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 Calculator was used with an activity-costing model for specific policy
regulatory requirements to derive an estimated Business Compliance Cost of $20M on an
annualized basis for the LP market entrants. This was estimated fo involve Fixed Compliance
Costs (per year) of $322,160 per LP and Variable Compliance Costs of $62,476 per LP based
on the scale of the LP operation.

This study developed a Scale Factor(t) over time based on the KG-Supply in the LP market over
time and made adjustments to the Fixed Compliance Cost as additional LPs entered the market.

The LP Compliance Cost was estimated in the Policy scenario to be:
{(111) LP-COMP = {Fixed Cost *#L.P(t)} + {Variable Cost * Scale Factor(t)}
where

#.P(t) = the number of LP entrants attime t

Fixed Cost = $332,160 per LP
Variable Cost = $62,476 per LP (when Scale Factor = 1.00)
Scale Factor(t) = KG-Supply(l} / KG-Supply(2014-158) which is a value between

1.0 and 6.44 over time

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

4.93 LP— Supply Curve

it was not possible to derive the Supply curve Intercept or Slope directly from the LP costing
model (above). The Supply curve represents the impact of a (possibly) lower marginal cost
Incumbent, and the introduction of LP Entrants with higher marginal costs. 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 parameters.

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 could supply, perhaps, 3,600KG, at a marginal cost (Price) of
$6,500.

It is estimated that a scaled Incumbent and about 50 LP Enfrants (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. ‘

967
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[ Sources: Delsys Research |

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% over 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 500KG annually to about
4,000KG annually by 2024-25.
4.11 Policy — User Benefits & Costs
Consumer Surplus — LP Market
Consumer Surplus is estimated in a similar manner to equation 32 (for Government Supply).
The existence of the HST tax wedge means there is a Deadweight Loss associated with the LP
market and it is necessary {0 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
Equitibrium Quantity (no Tax) (KG*-EQ).
Consumer Surplus (LP Market) over time in the Policy scenario is given by:

(114) CS(LP)(®) = 0.5 * [Intercept-D - Demand Price(t)] * KG*-Demand(t)
Producer Sumplus — LP Market
Producer Surplus (LP Market) over time in the Policy scenario is given by:

(115) PS(LP)() = 0.5 * [Supply Price(!) - Intercept-S] * KG*-Demand(t)
Deadweight Loss — LP Marke!
Deadweight Loss is estimated in a similar manner to equation 33 (for Government Supply).
Deadweight Loss (LP Market) over time in the Policy scenario is given by:

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

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

The Deadweight Loss calculation requires the area of two friangles 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 Aprit 2014), that 8,000
producers (PUPL/DPPL) might ‘opt out’ of the Policy regime and continue cultivation, illicitly and
principally in their family residence. This was modelled in equation 63-67. This was a reduction
of 33% in misuse by persons who held production licenses.

it was also known that about 60% of persons who are interested in accessing marihiuana for
medical purposes are prepared to underfake own-production. This is a historical fact in the
MMAP experience.

it was also estimated, in eguation 98, that the number of persons that would enter the new
Policy regime, based on the number of persons who would have pariicipated in the MMAP in
the Status Quo scenario. The analysis used the number of persons who would have
participated in the MMAP as the base against which to estimate the continued stream of
persons who will continue to engage in misuse in the Policy scenatio.

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, relaied 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 Entrant(f) = 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/marthuana 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%. It may be that
the actual impact will be higher, but this study modelied the response based on evidence in the
literature dealing with drug crime prevention.

The analysis assumed, as for the Status Quo scenario, the same parameaters for minor and
major misuse, fire risk, injury and death rates, economic loss from injury, death and property
damage. Therefore, equations 44 {o 46 are effectively used fo estimate the same losses
associated with fire to obtain Fire Costs for the Policy scenario.
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4122 Poligy — Fire Costs

For each of the fire events associated with misuse, the social costs associated with fires related
{o marihuana cultivation are given, in the Policy scenario over time, by:

(119) Fire Costs(t) = [House Fire(t) * WTPuamage] + [House Fire(t) * Priuy * WTPiun]
+ [House Fire(t) * Praean * WTPgeam]

as in equation 46,

4.13 Policy — Security Costs

The misuse stream, over time, in the Policy scenario, as given in equation 118, is also used as
the primary input into the Security model which otherwise uses the same parameters and logic
as equations 47 to 51 for the Status Quo.

Crime Prevention Benefifs & Costs

One intended consequence of the proposed Policy is to improve public securlty by removing
from residential areas the locus of legal marihuana cuiltivation.

Attribution of crime prevention benefits is made difficult by the presence of the 'displacement
effect’, This is defined as the unintended increase in targseted crimes in other locations following
from the introduction of a crime reduction scheme. Five different forms of displacement have
been identified [Reppetto (19786)]: 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 reductionfcontrol 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 a legal option fo perscnally produce marthuana 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 o 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 ‘d;splacement 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, theoretically, reduce the
level of criminal activity related to marihuana cultivation in residences:

a) Signal effect. declaration of the activity as illicit may resuit in some people ceasing their
activities; and

by Deferrence effect. increasing the risk of detection, arrest, seizure and punishment
without the legal cover of MMAR production licenses may reduce the marginal return of
the illicit activity.

The first effect would appear to be nalve. The second effect is based on rational criminal
activity and the altering of the risk/reward trade-off. The economic/rational theory of criminal
activity [Becker (1968)] treats crime as a rational activity and postulates that crime
prevention/control should also be demonstrated fo be rational {and effective).

Crime Prevention Impacts of the Proposed FPolicy

The proposed Policy will no longer allow (following a phasing-out transition period) the legal
culiivation 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
legally cultivate marihuana 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
cuitivation in their residence.

Crime Prevention Benefits - Folicy

By explicitly developing a model (Policy Transition Model} to look at the rewards and risk of
maribuana cultivation misuse {under MMAR in the Status Quo} and the economic returns to
crime, this study can more accurately 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 cultivation. 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 preventlon 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-fataiffatal shootings are given in
the Policy scenario over fime, by:

(120) Security Cost(f) = Social LosSnmisuse(t) + Social LosSuyasiontt)

+ Social LoSSpenfata(l) + Social LoSSaw(i)

as in equation 51.
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4.14 Policy ~ Program Administration Costs

As above for the Status Quo scenario, Health Canada FProgram Administration Costs are
comprised of:

- Salary and Human Resources (HR)-related costs such as Employee Benefits Program
{EBP} and staff accommodation costs;

- Operations & Maintenance (O&M) costs for travel, training, supplies and professional
contracts; and

- Corporate Cost {o reflect Departmental shared services and overhead.

4.14.1 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 the base year costs were associated with activity volumes fo allow a basis for
forecasting changes in HC Program Administration Cost over time as the volume of activity
grows.

The assumptions used by Health Canada fo 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 MR-Related and 21% is O&M-Related (fravel, 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 |.P producers.

Based on the assumed number of 60 LPs, these variable cost elements were $4,258 (O&M) per
LP and $18,185 (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 mode! of LP New Entranis and a scaling growth path
over time as they expand along with the overall market scale. Allowance 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:

‘ (121) HC-Admin Cost(f) = {Fixed-HR + [Variable-HR * #LP(t) * (1 + Salary Escalation)']}

+ {Fixed-O&M + [Variable-O&M * #LP®)]}
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This is the counterpart to equation 13 for the Status Quo scenario.

4.14.2  Policy — Corporate Cost

in the Status Quo scenario, there was a fixed component and a variable component of these
costs which meant that the Corporate Cost increased at a fixed amount per year.

It was estimated that the HC Corporate Cost represented about 14% of the HC-Administration
Cost (FY2013-14), so this ratio was used to benchmark an initial year value of ($1.89 Million *
0.14 = $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 $150,000 is
variable Corporate Cost. It was estimated that the step-function 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 * (t)

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 Cosis

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

(123) Program Administration Cost(t) = HC-Admin Cost(t) + Corporate Cosi(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 Benefils
User benefit is the Consumer Surplus measure from equation 114,
Producer Surplus is from equation 115.

The Deadweight Loss (from the HST tax) is given in equation 116.
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Policy - Safety Costs

Safety cost is the sum of the Fire Costs from equation 119.

Policy — Security Cosls

Security cost is given from equation 120.

4.16 Net Present Value (Policy vs Status Quo)
The Net Present Value is — with the use of a Social Discount Rate (SDR) - the discounted 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 = ¥ [Pdlicy(t) — Status Quo(®)] / [(1+SDR)]

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 = fime 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. Cost Benefit Analysis - Results

This section reports the Cost Benefit Analysis results from the model described in the previous
section on methodology. it presents the CBA results in four sections and provides detailed
tables, including the two Accounting Table summaries required by Treasury Board Secretariat.

The CBA restuilts are presented in terms of;
1. Program Usage & Quicomes: resulting from the proposed regulation changes in terms of

legal users and legal 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 resuiting 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 measure 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 modei dynamics (behavioural responses o 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 {o FY2023-24)
for the Reference case for each of the Status Quo and Policy scenario scenarios. These fables

show forecast values for;

Frogram Usage Indicators:

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

L.egal marihuana producers under the MMAR (DPPL/PUPL) and as LPs;

KG guantity of marihuana consumed from legal sources of supply; and

1

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 continue home cultivation that is expected to involve supply
1o the illicit market); :

- Number of residential fires predicted to occur as a result of residential misuse marfhuana
cuftivation;

- Number of predicted fire injuries resulting from the residential fires resulting from misuse
marihuana cullivation; and

- Number of predicted fire deaths resulting from the residential fires resulting from misuse
marihuana cultivation.

Security Indicators:

- Number of potentially 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 marithuana 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 ouicomes is summarized in Table 5.3 as the difference between the
Policy and Status Quo scenarios.
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511 Legal Marihuana Users

The number of legal users of marithuana for medical purposes decreases by about 30% over the
period as a result of potential users: a} ‘opting out’ to undertake illegal residential marihuana
cuitivation; and b) being ‘priced out’ of the market through higher prices and the operation of the
price elasticity of demand. This is shown in Figute 5.1.

51.2 Legal Marihuana Consumption

The quantity of legal marihuana consumption decreases by over 85% as a result of the
. reduction in the number of users and the quantity consumed per user. The lalter effect results
from the higher price, the operation of price elasticity of demand, and an affordability effect that
spending on legal marihuana does not exceed more than 15% of the mean annual income of
users. This is shown in Figure 5.2

Figures 6.1 & 5.2 —- Program Usage Indicators
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Source: Delsys Research

513 Legal Marihuana Value

The value of legal marihuana consumption 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 legal marihuana consumption (KG) times the supply price of the legal
marihuana consumed. This is shown in Figure 5.3. The Policy change to create a legal
marihuana supply market comprised of Licensed Commercial Producers could, over time, grow
{0 be a $1.3 Billion per year industry.

51.4 Legal Marihuana Supply Price

The average supply price for legal marihuana increases by about 250% over time as a result of
the elimination of low-cost legal own-cultivation (and designated person production) and the
transition to LP supply with security, quality confrol and other regulatory requirements. This is
shown in Figure 5.4,
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Figures 5.3 & 5.4 — Program Usage Indicators
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51.5  Safely indicators

The number of cases of potential misuse in terms of residential marihuana culiivation for the
purpose of supplying the illicit market decreases by 45% over the forecast period as a result of:
a) more effective law enforcernent 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 {o investigale potential misuse); and b) a deterrent effect as
the probability of conviction increases.

The number of residential fires caused by faulty/misused electricat devices and systems that
arise from indoor marithuana 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 averied over the forecast period as a result of the policy to
eliminate legal residential marihuana cultivation.
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Figures 6.6 & 5.6 — Safety Indicators
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516 Security Indicators

The number of potentially violent home invasions that arise because of misuse in terms of
residential marthuana cultivation for the purpose of supplying the illicit market decreases by
40% aver 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 cumudative 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
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5.2 Monetized Cost & Benefits Measures

Tables 5.4 and 5.5 show the forecast resulis 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 monetized Costs and Benefits including:

1. Consumer Surplus: a measure of user benefi;

2. Producer Surplus: a measure of supplier benefit;

3. Deadweight Loss: a measure of economic loss resulting from tax/subsidy distortions
fram the market equilibrium most efficient use of resources;

4. Program Administration Costs: Health Canada program administration costs {o overses
the Marihuana Medical Access Program;

5. Safety Costs: a measure of the economic loss asscciated with fires reéulting 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 marihvana 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 values (implying
a social cost) and CBA benefits are those variables with posiiive 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 Social
Discount Rate of 8% in the Reference case, to produce the estimate of the Net Present Value
(NPWV).

9 Business Compliance Costs ars 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 result.
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521 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., legal marihuana for medical purposes). It reflects the
willingness-to-pay by users and is captured as the area under the Demand curve and above the
price either paid by consumers or reflecting the supply cost of producing the good.

As is shown in Table 5.3 and Figures 5.1, 5.2 and 5.4, the Policy scenario projects a reduction
in the number of legal marihuana users and KG consumed, and an increase in the user price of
marihuana consumed. These changes indicate that there would be a loss of Consumer Surplus
under the Policy scenario.

The valuation of Consumer Surplus depends on the Slope and Intercept 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 Quo scenario, separate measures were taken 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
legal marihuana KG consumed decreases by 65% requires some explanation.

Figure 5.9 Consumer Surplus — Measure of User Benefit
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The estimation of Consumer Surplus is influenced by the willingness-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
price is higher.

The Policy scenario involves market fransactions in the range of $7.60 to $8.80 per gram over
time, reflecting the higher cost of marihuana from the LP market. The higher cost also reflects
higher product quality in terms of multiple strains of cannabis and production quality controf fo
fimit contaminants and toxic substances and ensure a consistently high quality of product over
time. In the Reference case, the Demand Intercept in the LP market is equivalent to $29.20 per
gram.

The Status Quo scenario involves three separate supply markefs, each with their own supply
price. The Demand intercepts for these separate markets are; $25.00 per gram {(Government
Supply), $14.00 per gram (Designated Person) and $9.00 per gram (Personai Use).

Therefore, the Consumer Surplus measure 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 contro!
standards.

522 Producer Surplus Measure of Supplier Benefit

Producer Surplus is a measure of supplier benefit over and above what is reflected in the user
price paid for acquiring the goced (i.e. legal marihuana for medical purposes). It refiects lower
marginal cost for units below the equilibrium quantity. There was no Producer Surplus in the
Status Quo scenaric as the social valuation of the marhuana produced in the Government
Supply was below the supply (and marginal cosf) of production as a result of the effective
subsidy to production. There aiso was no Producer Surplus in the Personal-Use or Designated-
Person supply markets as these have perfectly 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 result
was attributable to the relatively inelastic (i.e., relatively flaf) Supply curve in the Policy scenario.

589
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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 involves 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
result.

523 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 scenario from the 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 refated fo Consumer and Producer Surplus.

590
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Figure 5.11 Deadweight Loss — Economic Cost of Tax/Subsidy
50

Deadweight
Loss

M ST

54

46

1]

510

512

$14

eemen §)  mmammen PO

Source: Delsys Research

As the Policy scenario involves a lesser loss (i.e., smaller negative value), this éutcome
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 costs associated with inspections and office work. These are costs and are represented
as negative values in the analysis.

The ‘contract value’ associated with the Government Supply in the Policy scenaric is not
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.

GG
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Figure 5.12 HC Program Administraiive 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 overall NPV result.

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 continue fo grow over time to fully accommodate the required program uptake in
ferms 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)
fo 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
additional 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 we acknowledge that such growth might
weli not be realized in reality due to fiscal restraint.

This qualification fo 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 it 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 required to respect
overall departmental and Government of Canada fiscal restraint objectives.

The impact of a resource constraint was analyzed (Figure 4.5 above) using a System Dynamics
simulation model. The simulation results indicated that the number of ATPs in a constrained
Status Quo scenario might be only about 1/3™ of the unconstrained case (i.e. perhaps only
150,000 ATPs could be accommodated in the program over the forecast period in the
constrained Reference case compared fo the ceiling value of 450,000 in the unconstrained
Reference case). The practical implication of a resource constraint is that there would be
substantial backlogs and lengthy time delays for processing new applications and renewals of
ATPs.

525 Monstized Safety Costs

Monetized Safety Costs relate to residential 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 esfimate 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. Willingness to pay to avoid injury and death has been borrowed from other
Canadian CBA 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 would therefore be expected that the Safety Costs would decrease in the
Policy scenario. As costs are freated in the CBA analysis as negative values, the reduction in
negative values is a positive benefit.

The Policy scenario invoives 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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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 o the
Consumer Surplus change, so these represent a modest source of savings (and benefits).

Figure 5.14 Secutity Costs
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Security Costs are estimated to be about twice the scale of Safety Costs 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
costs the overall result is a reduction in social cost, which contributes positively to the NPV
overall result.

.27 Business Compliance Cosis

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. 1t
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 legal marihuana supply in the Status Quo scenario, whereas
the Licensed Producers will account for all {100%) of the legal 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 Compliance Costs will be about
two 1o three times greater in the Policy scenario.

Figure 6.15 Business Compliance Costs
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As Business Compliance Costs are incorporated in the Supply Cost for both the Status Quo and
Policy scenarics, they do not form part of the CBA result and are used, instead, in the RIAS
analysis and other TBS regulatory assessment processes®’.

The Business Compliance Costs mostly fall on Medium and Large Business (as opposed to
Small Business) as the scale of LP aclivity (in ferms of employees and sales revenue) is
expected to grow beyond that of a Small Business after two years.

¥ TRS ‘One for One' and ‘Small Business Lens' requirements.
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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 futtire year results as less valuable than more current year results. The purpose of
social discounting is fo reflect the social opportunity cost of resources which are vajues higher
the closer they are in time to the present period.

5.3.1 Reference Case

The Reference case NPV is -$109 Million, with an annualized NPV of -$16 Million. This result is
shown in Table 1 of the CBA Accounting Statement (as per TBS guidelines).

As discussed in the previous section, the bulk of the NPV result arises from the loss of
Consumer Surplus resulting from reduced consumption and a higher supply price for persons
consuming legal marihuana for medical purposes. 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 confributions the largest contributors are the reduction in Health Canada Program
Administration costs and the Producer Surplus. While the contribution to the NPV result from
reduced safety and security costs is small in comparison to the overalt NPV result, these are still
iarge in absolute vaiue.

Figure 5.16 Composition of Reference Scenario NPV
By Benefit-Cost Component
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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 Million results from the sum of a discounted stream of net
benefits (i.e., benefils less costs) for each year. This is shown in Figure 5.17.

The net benefits start off positive for the first five years {i.e., discounted benefits exceed
discounted costs), then tum sharply negative for the remaining five years of the time haorizon.
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 five years (-$268 Million),
which generates the negative NPV result in the Reference case.

Figure 5.17 Time Profile of Contribution to NPV Result
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in the first five years, with positive discounted netf 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, all components of NPV
are positive; and

b. With the Consumer Surpius contribution negative in year 3, it is not sufficiently negative
for another three years (until year 8), at which time the negative value for the change in
Consumer Surplus fully offsets the other positive 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 blug). 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
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zero and the negative contribution to NPV from Consumer Surplus is exactly offset by the

positive contribution to NPV from Other components.

Figure 5.18 Time Profile of Consumer Surplus and Other Components:
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Rationale for Positive Initial Consumer Surplus Contribufion

This study now turns to the rationale for the change in Consurner 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 scenaric (as seen in Figure

5.19):

a. Less KG-Demand: if this is vaiued 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
ferms of contribution to NPV) — as seen in the blue data points — and its slope, in terms

of KG-Demand, is -$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
this contribution is valued af the KG-Demand in the Policy scenario, its condribution is
postitive (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 effects (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).

999
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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
KG-Demand = 109,000KG (where this is KG-Demand under the Status Quo scenario) — which
is not reached until year 3.

Figure 5.19 Consumer Surplus Contribution to NPV
as a Function of KG-Demand (Status Quo) showing
a) impact of Lower KG-Demand,;
b) Impact of Higher Consumer Surplus Value per KG; and
¢} Net {combined) Impact

$800,000,000 -
5600,000,000
y=2,220x+ 34,258,030
$400,000,000
$200,000,000
Coniribiition y= 448y + 48,713,999 .
to NPV 50 Mﬂ;ﬁ—‘ o W ‘
g ) S 82 N
& oo & &
, G oD &8 ol
-$ZBD,GQD,000 {70‘ N '{o(\‘ '\?h
-$460,000,600 = e T
o ) y=+2,669% 4+ 14,455,96\
-SSQQGDG,GC’_G - @
-$3=ﬁ€_3£05{3fﬁ{30
& DelkG | DelVCS. & Net
——Lifear (Del-KG)  ——Linear {Del-VCS). —— Linear{Nat)

Source; Delsys Research

5.3.3 Discussion of Results

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 regulatory change for
access to marihuana for medical purposes. This has attempted to capture meaningful and
realistic behavioural changes to the remova! of legal marihuana culfivation 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.9. 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 o be the principal medium of individual access to
legal marthuana for medical purposes and focuses its regulatory effort on licensing and
inspection of the commercial (legal) producers. These savings are significant, as the scale of
the MMAP is expected to expand by over 750% in the ten year forecast period (for ATP persons
in the Status Quo).
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The impact on legal marihuana users of 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 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 available, indicates a relatively large supply price
increase in the Policy scenario.

There is some possibility that the LP Market price could be lower than what is estimated in this
analysis. This will only become known once the market is established in FY2014-15.
Competitive market pressure between LF suppliers and greater production efficiencies, i
supported by the Regulatory regime, may drive the supply price in the Policy scenario lower
than this study’s Reference case.

The impact of higher LP market price a reduction in the KG consumed in the market. The effect
of the elimination of legal own-production is not expected to result in the cessation of that
activity but its curtailment, as a result of a higher expected probability of police action, amrest and
conviction.

The reduction in the KG consumed in the market is reflected in the reduction in the Consumer
Surplus measure that tends to dominate the overall NPV result. While the sensitivity analysis
(in the next section of this report) demonstrates that there are realistic parameter estimates that
generate a positive NPV result, this analysis suggests that the Reference case result with a
negative NPV result is the single most likely CBA result.

The TBS Guidelines for Cost-Benefit Analysis direct the resulis to be summarized {primarily) in
terms of the Reference case results. This report presents them as such. These Guidelines also
require a sensitivity analysis of the CBA results to investigate the range of NPV results that can
arise from alternative, realistic parameter estimates. This is undertaken below. At this stage of
the report it is important to highlight that the resulis show considerable variability and that the
Reference case finding of a negative NPV result is not, in fact, statistically significant in light of
the standard deviation of the resulting NPV distribution®,

*2 The mean and standard deviation of the NPV distribution, based on 10,000 Monte Carlo trials, are: p {mean) = §-
1,476M; o (standard deviation) = $2,798M. As a ruie of thumb, there is a 95% probability that this study’s estimats of
the mean lies within a bound of +/- (2*S5td 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 estimaie
is equal to zero can be rejected (at the 5% confidence intervaf).
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CBA Accounting Statement (Table 1)
NPV Resulis & Sensitivity Analysis
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5.3.4  Stakeholder Analysis

The reference scenaric NPV of -$109 Million can be broken down by resuits attributable to
different stakeholders. This is summarized in Table 2 of the CBA Accounting Summary (as per
TBS guidelines) and shown in Figure 5.20.

a) By Type of Stakeholder

Government, especially the Federal Government, is the main beneficiary of benefits resulting
from the Policy scenario through the reduction in Health Canada — Program Administration
Costs.

Households, especially MMAP users, are the main stakeholder group impacted in terms of
reduced Consumer Surplus benefits.

Businesses, especially Medium-Sized Businesses, are also a main beneficiary of the Policy
scenario in terms of Producer Surplus benefits. It is important to note that Producer Surplus is
not related to profitability and shouid not be taken as an indicator of such.

Figure 5.20 Composition of Reference Scenario NPV
By Stakeholder Type
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CBA Accounting Statement (Table 2)
Stakeholder impacts
RS ed T G

260,850,029 38,880,249
Source: Delsys Research — as per TBS (2007) p.43
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b) By Size of Business

The Government’s regulatory streamliining initiatives place considerable focus on the elimination
of business compliance costs and administrative burden on business, especially on Small
Business™.

The distinction between resulis in terms of size of business requires careful interpretation.
Basically, all new LP enirants 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 fwo years, which is then overwhelmed by
gains achieved — by the same businesses — over the balance of the forecast period as Medium-
sized Businesses. This is shown in Figure 5.21.

Figure 5.21 Composition of Reference Scenario NPV
By Size of Business
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% 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 initial two years of their operation
and grow o become Medium businesses affer two years.
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¢} By Household Type

The CBA considered two types of households: a) those associated with a family member who
accessed marihuana for medical purposes or with a family member who is a Designated
Producer; and b) members of the general public. These are shown in Figure 5.22.

i, Households — Family Member Parlicipating in the MMAP

These households experience the loss of Consumer Surplus associated with more expensive
marihuana and less quantity of marihuana constimed, the non-insured portion of fire property
damage and the conseqguences of fire death and fire injury not atiributed to firefighters, as well
as the majority of home invasion consequences thal are not atfributed to the criminal justice
system. Of these impacts, the monetary value associated with Consumer Surplus is the largest.

ii. Households — General Public

The General Public bears the Deadweight Loss associated with the market distortion arising
from the effeclive subsidy or tax impact on legal marthuana supply, as well as the insured
component of the property damage associated with fire evenis attributable to misuse of
residential marihuana cultivation related fo the MMAP,

It should be noted that, ultimately, the impacis on Governments {Federal and other) are also
borne by these households as taxpayers. This value is nof included, as Government is a
separate Stakeholder in the analysis.

Figure 5.22 Composition of Reference Scenario NPV
By Household Type
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If attributed, the Government impact to the General Public would result in an increase {o the
NPV of almost $500M.
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d) By Level of Government

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 i perttains to
Security social costs that are not borne by victims of Home Invasion crime.

Other Government receives benefits from: a) fire injuries sustained by firefighters associated
with misuse of residential marihuana cultivation and b) a share of the costs of the criminal
justice system as it pertains to security social costs that are not borne by victims of home
invasion crime.

The bulk of Government benefits are related to the reduction in Program Administration cost
and accrue to the Federal Government. This is shown in Figure 5.23.

It should be noted that, uliimately, the impacts on Governments (Federal and other) are also
borne by the general public as taxpayers.

Figure 5.23 Composition of Reference Scenario NPV
By Level of Government
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e) By Geographic Region

The CBA costs and benefits were allocated by geocgraphic region of Canada according to known
distributions of MMAP participation (which determines the bulk of the allocation) and an
assumption about the expected locus of LP market production.

The large negative NPV attributable to British Columbia and the Atlantic® region result from
their disproportionate share of MMAP participation in terms of persons authorized fo possess
marihuana for medical purposes. This is shown in Figure 5.24.

Figure 5.24 Composition of Reference Scenario NPV
By Geographic Region
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* The Atlantic region concentration of MMAP participation is largely driven by the high MMAP participation rates in
Nova Scotia.
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5.4 Sensitivity Analysis

The Monte Carlo simulation results, given the various assumptions and parameter distributions
assumed in this model, are shown in Figure 5.25 and Table 5.7.

Figure §.25 — NPV Result Distribution
Frequency Distribution
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When the NPV distribution of results from the 10,000 Monte Carlo trials are examined, it is
evident that the NPV central {endency is about -§1,690 Million 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 Result Distribution
Summary Statistics
Forecast: NPV-TOT Forecast: NPV-TOT
Statistic Forecast values Percentile  Forecast values
Trials 10,000 0% -$26,289,518,277
Mean -$1,687.872,721 10% -$4,860,448,101
Median -$1,342,604,689 20% -$3,348,114,210
Mode -m- 30% -$2,481,262,361
Standard 40% -$1,880,177,393
Deviation $2,855,961,358 50% -$1,342,800,145
Variance 8.157E+18 80% -$859,519,865
Skewness -1.4200 70% -$329,264,841
Kurtosis 8.02 80% $310,124,093
\C/greigin i?ifty 1 69 90% $1,160,314,066
-1 0
Minimum -$26,289,518,277 100% $10.010.797.264
Maximum $10,010,797 ,264
MSE $28,559,614
Source: Delsys Research
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Investigation of the trials for which there is a positive NPV showed that such trials were more
likely to be associated with:

- lower Status Quo scenario supply prices (combined across the three supply markets),
primarily lower Designated-Person supply price and Personal-Use supply price;

- relatively higher consumption in the Policy scenario as a result of more Grams Per Year
and a lower proportion of cases (21% of trials with positive NPV) for which the
affordability constraint was operative (compared to 61% of trials with negative NPV)
and/or higher maximum percentage of mean annual income comprising that affordability
constraint; and

- more inelastic demand in the Policy scenario (although more elastic than the Status
Quo) which results in a higher Demand intercept and slope®.

The first of these reduces the Consumer Surplus 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 considerabie 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 result is
negative.

5.4.1 Kevy Parameters

The sensitivity analysis, Figure 5.26, shows the most important assumptions that give rise {o
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 Designated 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.

PU-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 quaniity based on the Proposed Daily Amount (2.0 grams)
inctuded in the ATP application by the user.

% wore elastic demand in the Status Quo scenario leads (generally) to fewer lega! users of Marihuana for Medicat
Purposes In the Policy scenario.
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- the Utilization Rate for Personal Use in the Status Quo, which is a ratio
of the estimated actual usage relative to a theorstical maximum quantity
based on the Proposed Daily Amount (7.6 grams) included in the ATP
application by the user.

Figure 5.26 —~ NPV-Total Sensitivity
Assumption Contribution to Variance
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Further assessment of the sensitivity analysis shows the rank correlation between each of these
important assumptions and the NPV result:

542

PP-Cost
PC-INCOME
P-ELAS-SQ
PU Cost
URATE-DP
URATE-PU

p = -.50 to NPV
p= .35t0 NPV
p = -22 to NPV
p= -211o NPV
p =-.201to NPV
p=-18 1o NPV

Response Functions for Key Parameters

it should be noted that this study examines the impact of a ‘change of a change’, i.e., as the
NPV impact is a change {depending on the change of the variable value) of a change (i.e. Total

NPV equals NPV-POL minus NPV-8Q).
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There are several reasons why the model exhibits non-linearity in several response functions for

key parameters:

1. There are two kinds of constraints: a) the ‘affordability’ condition of expenditures <
15% of median income; and b) quantity can't fall beyond zerc (-100%) for a price

elasticity response,;

1012

2. There are two avenues for guantity responses from: a) affordability limiting grams per

day and b) misuse to reduce the required decrease in Policy users resulting from

lower prices; and

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 1o 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 85% (£,=-55.0). The Reference
case sits on the negatively sloped portion of the response curve (Figure 5.27).

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:
a) Status Quo scenario: The value of CS-8Q rises with a higher DP, as a result of a
higher price intercept of the Status Quo demand curve, which increases the valuation of
consumer surplus in the Status Quo scenario; and

b} 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 satisfy the
price elasticity effect) while the percentage 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 negafive NPV impact (from a DPox
increase) comes from the increase in CS-5Q.

At the fow 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-5Q impact so there is a posifive NPV impact.

Affordability Constraint (Maximum Percent of Mean Income):

The elasticity response {o 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 resuiting consumer surplus in the Policy scenario. A1%
increase of this variable from the Reference Case value of 15% (i.e. an increase of .15
percentage points) increases the NPV by 42% (g,242.0).

This constraint means that the Grams per Year (and Per Day) wiil be reduced if the Supply

Price increases. in the Policy Transition Model this determines the number of persons who will -

switch and the level of demand they will exercise in the LP Market.

When the PC-INCOME is lower, this constrains the KG-Demand in the Policy scenaric which,
despite an increase in the number of Policy Users, reduces the scale of the LP Market and the
Consumer Surplus that is generated in the Policy scenario.

Price Efasticity of Demand:

The elasticity response to changes in the Price Elasticity of Demand (P-ELAS-SQ) 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% (£,=-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.

1013
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Figure 5.28 NPV Response Curve: P-ELAS-SQ
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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 inslastic 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
former ATP-P/PUPL., due o misuse. This has the effect of making the Reference case ELAS-
POL more elastic (-.35 versus -.25 for P-ELAS-5Q), so that the response in ferms of the Policy
scenario is mufed, relative to the response for the Status Quo scenario. Over this range of
values, everything is happening in terms of lower CS-SQ with only minor changes to the number
of persons in the Policy scenario - but with no change over this range in the valuation of the CS-
POL, as the effective ELAS-POL remains the same (~.31).

Af mid levels (-.32 < £ < -.22): The CS-5Q and CS-POL both fali as the effective price elasticity
of demand in the Policy scenario begins to respond {o the higher price elasticity in the Status
Quo scenaric. Qver this range of values, the fall in CS-POL is faster than the fall in CS-5SQ so
that the NPV falls over this range. The Reference case is in this section of the response curve.

At high levels {-.80 < £ < -.32): The fall in CS-POL is slower than the falt in CS8-5Q so that the
NPV rises over this range.

Personal Use Supply 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 5.29 NPV Response Curve: PU-COST |
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There are three distinct cases of response over the range of PU-CCOST.

1.

High Values ($2.00 < PU): As PU increases there is a gain in CS-8Q, resuiting from
the higher supply cost and price intercept term in the Status Quo scenario; and a reduction

in the price intercept term which leads to a fall in CS-POL, which reinforce the overall effect

of a decline in the NPV result.

Mid Values {$1.40 < PU,.« < $2.00): As PU... increases there is a gain in 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 scenaric and an increase in the price intercept ferm
which leads to a rise in CS-POL. The change in C3-POL increases at a faster rate than the
change in CS-3Q so there is an overall positive slope to the response curve {i.e. the change
in CS-POL dominates over the change in CS-SQJ}.

Low Values {(PUcs < $1.40): As Pl increases in this range, the increase in C58-8Q is
reinforced by a decline in C3-POL which leads to the overall decline in the NPV resutt.

As PlUg. increases (at the low end of the range and at the high end of the range) there are
reinforcing impacts:

- anincrease in CS-SQ and a reduction in CS-POL which produce the overall negative
NPV effect,

As PU. increases (over the mid range from about $1.50 to $2.00) there are offsetting impacts:

- an increase in C8-5Q and an increase in CS-POL, with the CS-POL effect
dominating which produce the overall positive NPV effect.

o
—
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It remains to 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 al the high and low ends of
the range.

At the high end of the price range, the reduction in quantity resulting from the binding
affordabitity constraint is more than sufficient to achieve the desired price elasticity effect so that
there is no loss of users in the Policy scenario beyond that from continued misuse.

At the middle of the price range, there is a need for the number of Policy users {0 decrease
substantially to achieve the desired price elasticity effect. However, as PU,.; increases the
required change in users is reduced so the impact on Policy users is decreased and this resuits
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) fall o zero. At this extreme point there is no further loss in CS-
POL and the reduction in CS-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 Surplus
(Status Quo) is higher, and there is little impact of these parameters on the Policy scenario, they
have a negative impact on the NPV resuit.

A 1% increase of the URATE-DP from the Reference Case value of 47% (i.e., an increase of
47 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% (£,=-13.0).

5.4.3 Discussion — Sensitivity Results

The most important finding of the sensitivity analysis is the considerable variation in possible
NPV results from realistic parameter values and the complex interactions that are captured in
the model.

This variability does not diminish the sense that the Reference case is the single most likely
result.

The variability does reflect inherent uncertainty of the impacts of the proposed regulatory
change. There are several key aspects of this variability, which is another way of reflecting
regulatory risk:

1. Rapid Growth of the MMAP;

2. Fundamental Change;

3.  Complex Dynamic Behaviour;

1016
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4, Establishment of a New Market; and

5, Unknown Outcome.

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 {imit) to further growth, it is expected that this
will not be reached until the end of the forecast period. As a result of this inherent growth, the
values involved {e.g., users, KG consumed, Adminisiration 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 crime prevention (which forms
part of the policy rationale for MMAR 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 tevels of MMAR misuse of residential home
cultivation of marthuana are quite small (in FY2012) compared fo 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 legal residential marihuana cultivation 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
years.

2. Fundamental Change

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, especially the elimination of PUPLs/DPPLs which comprise 80% of user supply, in
terms of persons, and the buik (perhaps 97%) of legal KG supply.

It is unreasonable to believe that all residential manhuana culfivation that would have occurred
under MMAR (and misuse) will cease as a result of its prohibition. This study has thus modelled
a behavioural 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
respect to thair ability to take investigative police action once a problem resident (association
with a MMAR production license) is identified. Once that inhibition is removed (a process of
increasing clarity by eliminating the additional evidence required to obtain reasonabie and
prabable grounds to investigate potential misuse), it is anticipaled that there will be a deferrence
effect on misuse associated with residential marihuana cultivation.

This study also anticipates that the effective supply price for legal marihuana will increase as LP
Market supply will be mare expensive than PUPL/DPPL supply. i is expecied that there will be
a price elasticity effect that will consequently reduce the guantity of legal marihuana consumed
in the Policy scenario LP Market relative to what would have been consumed in the Status Quo.
This is the price effect.
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Both the deferrence and price effects involve fundamental and large regulatery changes whose
outcomes on behavioural change are inherently difficuit 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 modeliing the
regulatory impact, this study assumed a degree of individual rationality and predictability of
human behaviour in response fo incentives {rewards and penalties).

That production activities which are legal under the current MMAR will, under the proposed
regulatory change, become illegal, raises an issue of regulatory compliance. 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 marthuana use. This divided public opinion, 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

Most reguiatory analysis deals with legal activities for which there is some history and
experience in terms of market outcome. In the case of marthuana for medical purposes, the
current MMAR regime has fhree 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 the establishment of a new LP Market.

This CBA study has attempted to estimate and anticipate likely demand and supply paramaters
for this market. However, the most important fact is that the LP Market does not exist today and
will not be in operation untif FY2014-15. This is an inherent source of uncertainty.

Market dynamics, in terms of enfry of new LP suppliers, the growth of the existing incumbent
(i.e., Contract Government Supply provider), the response of users to higher prices, and the
elimination of legal residential marihuana cultivation, are complex and uncertain.

There is a high degree of financial/business risk that LP Market suppliers will face in the
establishment of this new market. There is supply risk an under-supply or over-supply of the
initial market in terms of the productive capacity relative to the revealed demand.

% Not to mention the broader policy of marihuana decriminalization, which is outside the scope of the proposed
regulatory change and this CBA.

37 Canadian court decisions, which underpin the MMAR regulatory regims, appear to recognize a right to access a
legal supply of marihuana for medical purposes.
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5. Unknown Gutcome

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
guantified 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 resulf and is based on reasonable
assumptions that are inherently unceriain. Note that cerfain 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 quantified 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 frends
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
intfroduction of a legal marihuana production and distribution industry (for the use of marihuana
for medical purposes) into the Canadian economy. The proposed marihuana 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 (ie., at least as it pertains to marihuana use for medical
purposes) and raises questions as to the product safety of using illicitly-obtained marihuana.
Just as bootleg whiskey is considered to be more dangerous and more variable in quality in
relation fo a quality-controlled product available from a regulated industry, so too could a legal
regulated marthuana industry make the illicit product less aftractive over time.

Under the Reference case, a reduction in the misuse and abuse of marihuana for medical
purposes is anticipated. However, not all criminal activity will cease. The proposed regulations
provide certain safeguards against illicit diversion from licensed producers: a) the requirements
and background checks prescribed by the new regulations are significant; and b) the
significantly lower number of entities subject fo regulation, enforcement and monitoring by
Health Canada should allow for more effective management and greater compliance over time.

The quantitative CBA includes calculations as to the impact of ending personal and designated
person production, both of which involve fire hazards, crime risk and concemn 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
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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 ouiside 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 fransitional period will be challenging for most new LPs,
the already significant and growing demand for product will justify additional investment and
short-term staffing/production to smooth over the difficult start-up phase that is likely to be
experienced by many new licensed producers.

Once LPs are up and running, additional qualitative factors may come into effect. The
regulations 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
legal marihuana users to share information (e.g., 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 informat branding/advertising structure may have two impacts: 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 to restaurant reviews using social nefworking which will increase the
power of the word-of-mouth dynamic for branding and product differentiation.

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 epportunity for product/service adaptation and improvement,

The Reference case projects the continued growth of marihuana for medical purposes usage in
Canada and assumes that medical professionals will continue to expand their support of patient
access. The Reference case projecis that the average cost of a gram of marihuana 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 illicit
street price for marihuana (for retail quantities); and b} market dynamic forces may lead to
product improvement over time from R&D and, potentially, investment in science to meet the
Health Canada requirement for authorization as a therapeutic drug.

The expected LP price will likely be less 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 illicit street supply. It is 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 legal LP
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market is expected to be above that for the legal MMAR supply markets) may result in users
(and potential future users) considering alternative treatment options and/or in using less of the
legal marihuana product. 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 1o
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 sfrong. The potential for strong
profitability (given regulatory and commercial enfry 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 objective of the regulatory proposal is to enhance public and personal safety and
security, respect for the Canadian legal system and the effectiveness of law enforcement
against illicit marihuana cultivation in Canadian residential communities. The benefits of
achieving this objective are captured to a large degree in the quantified CBA through the
variable addressing the increased clarity for law enforcement in investigating potential misuse,
which, in the Status Quo scenario, reduces the probability of police action that would be directed
at MMAR misuse involving PUPL/DPPL residential marihuana cultivation.

This variable is used to compare the safety impacts of the current MMAR Status Quo scenario
with the safety impacis of the Policy scenario, from the perspective of the risks and
consequences of residential fires resulting from faulty electrical wiring, overloading of electrical
circuits, tampering with electrical usage monitoring and other electrical system malfunction
arising from indoor marihuana cultivation.

The literature review, stakeholder consultations and other sources indicate some additional
benefits regarding public and personal safety and security and respect for the Canadian iegal
and system. 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 result from the reduced presence and
health/safety risks of mould, chemica! contamination and problems that are associated with
production of marihuana in small, enclosed spaces in private residences.

Improvements in the quality of life and the physical environment are likely to lead to higher
residential and other property values. It may also lead to lower home insurance costs for
households and businesses in the communities which experience a decrease in the legal
production and misuse of personal use and designated production now taking place under the
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MMAR regime (that, in the Status Quo scenario, are expected to expand significantly through
the horizon period to 2024-25). The improvement in law enforcement clarity and effectiveness
of police resources could allow for befter law enforcement cutcomes and greater deterrence
effect from drug crime policing. Such a gualitative impact was not captured in the CBA
monetized results.

5.5.2 Reduced Information, Administration and Related Transaction Costs

The regulatory proposal is designed to reduce the information, administration, and related
transaction costs of enrolment and ‘gatekeeping’ of individual access to a legal supply of
marihuana for medical purposes. Compared with the Status Quo scenario, the regulatory
proposal (Policy scenarig) involves less costly administrative requirements for users/patients
and physicians to access a legal supply of marihuana for medical purposes. While the
administrative burden 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 resuit 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 under the MMAR, removing the
requirement for some individuals to consult with and obtain permission from a specialist, and
simplifying the form to be filled out by the doctor should:

{n reduce the information and transactions costs and related delays and risks of both
physicians and their patients, and

(i) make the interaction quite similar to doctor/patient discussions on other drug and
medical therapies.

Physicians and patients that may have been discouraged from participation in the access
program 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 fo lower costs andfor greater effectiveness of municipal law
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 Establishment of a Competitive and innovative Industry

The regulatory proposal will eliminate personal-use and designated-person production (and the
current government coniracted supply) of legal marihuana. | is anticipated that the legal
regulated LP market wili grow to be reasonably large (e.g., sales >$1 Billion per year),
competitive (perhaps ~50 suppliers) and profitable — which aver time has the potential to lead to
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innovation. The LP market has the incentives, resources, ability and competitive pressures to
undertake (over time) mvestment in R&D and product, process and organizational innovations
that could result in the following®®: '

O Economies of scale and scope, accumulated fearning, and related internal and external

efficiencies;
(i) Higher vields; lower production, overhead, handling, shipping and other costs; and

higher quality products, better strains and greater product varisty 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)};

(i) User social-networking that will result in shared information and learning between LPs,
Health 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) ihdustry research and public research to expand the scientific knowledge base regarding
the medical efficacy and toxicity of marihuana products and ingestion methods as
potentially approved therapies

5.5.4 Potential Benefits_and Risks of Reverse Diversion from the lllicit Marijuana Industry and
Qther Legal and llleqal Substances o the Marihuana for Medical Purposes Industry under the
Policy Seenario

An extensive body of literature on cannabis/marihuana use suggests the possibility of an
unintended consequence of a legal marihuana supply. Over time, a legal 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 legal 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 to the
desire to substitute illicit marihuana supply with less expensive legal marihuana supply for
reasons other than medical purposes. The potential demand for access to a legal supply of
marihuana may be greater than projected in the CBA™.

The literature review and stakeholder consultation process both indicated that “reverse
diversion” could lead to net incremental benefits. Lower quality-adjusted prices are possible,
over time, under dynamic market behaviours. These could generate greater consumer surplus
for each user (i.e., infra-marginal gain) as well as greafer consumer surplus from induced users
(i.e., extra-marginal gain).

*® The diagram Annex | section 5 uses comparative statics analysis to illustrate how user demand and consumer
surplus 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-
competltion and pro-innovation features of the Policy scenario compared with the Status Quo scenario.

1t is also possible that the rapid expansion of the existing MMAP (and its projected future growth in the Status Quo
scenatio) is also a result of similar desire to access marihuana for other than medical purposes.

e
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The literafure suggests that, over the long term, growth in market size, market competitiveness
and market innovation capabilities (aided by “reverse diversion” and other processes) could
result in decreased abuse of alcohol,- marihuana, hard drugs and certain prescription drugs for
relieving pain that are reportedly causing problems. As a consequence, additional user and
societal benefits could resuit from the reduction in the addiction, abuse, crime, health, and other
problems and government and social costs that are currently associated with alcohol, hard
drugs and certain prescription drugs [Payne {2012) and Kilmer et al (2010)].

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 marihuana for medical purposes. They could also engage in standard
economic responses such as predatory pricing, non-price predation and other anti-competitive
conduct directed at participants in the legal market and indusiry [Becker et al (2006) and
Rhodes et al (2000)].

The potential for “reverse diversion” is a risk to the undermining of public confidence in the
proposed reguiatory 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.

5.5.5 Concluding Comment on Qualitative Benefits, Costs and Risks

The current Status Quo scenario under the MMAR is based on lower-cost household production
and a government subsidy for access to the legal contracted Government Supply. Major
attributes of the Status Quo scenario are: relatively low production costs {for PUPL/DPPL
users), relatively low regulatory costs for each individual participant and designated producer
with negligible handling and shipping costs, e.g., likely in the same community.

In contrast, the proposed regulatory regime involves licensed production in comparatively fewer
locations, whereby registered clients will absorb all production costs (including fixed and
variable costs), regulatory costs, the handling and shipping cosis for small quantities of
marihuana that would be shipped separately to each consumer, as well as the costs of
GST/HST and other business taxes and fees.

It is not surprising that the replacemeni of residentially-grown, local andfor subsidized
production with low regulatory costs under the MMAR, with regulated and quality-controlled
commercial production from a comparafively few locations under the proposed regulatory
regime, results in a negative net benefit stream for the quantitative CBA.

Under these circumstances, the quantified CBA results should not be taken as primary evidence
against the regulatory proposal but as an indication that the government is faced with a policy
decision in which certain factors can be subject to monetization of their benefits and costs, and
other factors cannot. These qualitative impacts of the regulatory proposal could be imporiant in
relation to the quantitative benefits assessed in the CBA resuits.
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5.5.6 Limitation of Cost-Benefit Analysis

This CBA is intended to quantiify the most likely Reference case Net Present Value result, as
well as a sensitivity analysis of the NPV Result distribution. The associated qualitative analysis
adds further context to the quantitative CBA resulis.

It is widely known that Government policy decision-making often is based on factors, judgments
and priorities that are uniikely to be reflected 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 quanfitative and qualitative measures {o
evaluate the proposed regulatory changes to access to marihuana for medical purposes. Itis
offered in full accordance with Treasury Board Secretariat Guidelines for Cost-Benefit Analysis,

The order of magnitude of the guantitative CBA results are accurate and reasonably account for
the most important aspects of the policy rationale related to MMAR regulatory change. These
CBA results may not, however, reflect the weight, priority and valuation of factors that resulted
in the Government decision to introduce the proposed MMAR regulaiory change. The CBA
results are one form of regulatory analysis, among others, that have been undertaken in
accordance with the Federal Government regulatory impact assessment requirements.
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CHAPTER SIX

6. Conclusions

The monetized CBA results, in terms of Discounted Net Present Value, show that the expected
benefits and costs of the proposed Regulatory change fail onto different stakeholders in varying
degrees of impact.

There is no clearly Pareto superior result that supports a statement that one scenario (i.e.,
Status Quo or Policy) is superior to the other. The fact that the Reference case NPV is negative
(-$109 Million) indicates that the sum of benefit and cost changes across all stakeholders is
negative. The sensitivity analysis of the NPV resuli clearly shows a wide range of possible
outcomes with a central fendency that is not statistically different from zero.

The analysis of the Reference case by stakeholder group 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, commercial producers)
are made better off. This is a classic resuit 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 fo indicate which option is supertior in terms of social
welfare.

The CBA results are qualified, in terms of the NPV measure, by highlighting some of the many
methodological difficulties that were faced in the study. These include:

a) rapid program uptake and continued growth;
b) the fundamental nature of the regulatory change;

¢) 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;

d) the uncertainty surrounding the establishment of a new indusiry and market; and
e) the inherently unknown final outcome of the regulatory change after ten years.

i Is importanf fo bear in mind that while, from an economic perspective, user benefit is
measured from the consumption of legal marihuana for medical purposas in ferms of consumer
strplus, the available scientific evidence does not suppott 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 benefif 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 to arise from higher safety and security risks atfributable to
residential marihuana cultivation, and to 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 guantified as
best as possible and they are significant in number and value. While the Reference case does
not show these fo cutweigh the loss of consumer surplus, it may be that the application of a
social valuation to these impacts (from an economic perspective) may not adequately reflect a
sacial valuation of the maintenance of public safety and security.

&
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ANNEX 1 - Consumer & Producer Surplus with Subsidy

1. Consumer & Producer Surpius ~ Impact of Subsidy

The graphic calculation of Consumer Surplus {CS) and Producer Surplus (PS) is described in a
market with an upward sloping Supply curve (S,) and a downward sloping Demand curve (Dg)
that intersect at point 1. This is seen in Figure A-1.

Figure A-1 is used to assess the social welfare consequences of an introduction of a subsidy.
First, the outcome of a market without a subsidy is viewed; then changes are observed when a
subsidy is infroduced.

Equilibrium — No Subsidy (Figure A-1)

The market equilibrium in the absence of any subsidy is found at the intersection of the Supply
and Demand curves at point 1 and involves price p’ and quantity q'. In a perfectly compstitive
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 falling marginal 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 Af1.

Figure A-1 — Consumer & Producer Surplus
Market with Subsidy — Impact of Removai of Subsidy

- N

1033



Final Report (November 2012) 178

Consumer Surpius is the area below and to the left of the Demand curve and above the price
ine 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 ¢’ in the market. It
is a benefit to consumers that is not captured in the market fransaction through the price of the
good.

Producer Surpius is the area above and fo the left of the Supply curve and below the price line
at p'. This equals the area B1. It represents the amount of producer revenue that exceeds the
total variable cost to produce quantity ' in the market. It is a benefit to producers that is
captured in the market fransaction 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 q° will be
farger 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 less than the equilibrium price p" without the subsidy. Producers
will conversely be at some point 3, such that at the traded quantity g® the price they receive is
p®. The subsidy s (per unit of outpuf) is equal to the difference between the two prices (p*-p® =
s) and the quantity demanded equals the quantity supplied at 2.

While 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 subsidy per unit s
generates a subsidy wedge and the subsidized market equilibrium quantity g is determined
where the quantity demanded equals the quantity supplied for the given value of the subsidy s.

The subsidy value is the value s * ¢* and is represented in Figure A-1 by the sum of the areas

AZ2+B1+B2+C1+D+E.

The treatment of what is Consumer Surplus and Producer Surplus is complicated by the
exisience of the subsidy.

The logic used above, which took the Consumer Surplus to be the area below and fo the left 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 belfow the price line (i.e. at p®), 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 associaie that area with Producer Surplus.

g
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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 i, therefore,
no Producer Surplus in the subsidized market equilibrium.

Conversely, when measuring Consumer Surplus, 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.

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 Loss
In a Market with a Subsidy (Figure 1)

Showing Varicus Results With No Subsidy and With a Subsidy

Varlable No Subsidy Subsidy
Price to Seller B p°
Price to Buyer p’ i
Subsidy (per unif) Zero s=p°-p°>0
Equilibrium Quantity q' o
Value of Subsidy or zZero sum of area
Value of Transfer AZ+E+B1+B2+C1+D
Consumer Surplus sum of area A1+A2 area A1l
Producer Surplus area B1 zero
Deadweight Loss Zero area D

The introduction of a subsidy involves:

an increase in guantity demanded and supplied (i.e. g* - q');

- the transfer of value fo producers and consumers (usually from taxpayers) equal to the
sum of the areas A2+E+B1+B2+C1+D and which equals s * g% 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 Cost-Benefit Analysis (CBA) measure of social welfare change, the fransfer 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).

N
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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 foss of social welfare, it suggests that the
infroduction of a subsidy in the market for this good resuited in the following Social Welfare
Change:

(3.1) ASocial Welfare = AConsumer Surplus + AProducer Surplus - Deadweight Loss
=(-area A2} + (-area Bi}-(area D) < 0
The introduction of a subsidy involves social welfare loss as a result of economic distortions and
misaliocation of resources from their ‘best use’ as determinad in a market equilibrium without

subsidy.

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 in a downward shift in the
supply curve from S, to Ss.

A downward shift in the Supply curve could result from improvement in technology, reduction of
regulatory impediments to efficiency or some other cause. The result is that at any quantity o
be supplied in the market the marginal cost (per unit) of production is lower, so that S, lies
below S,. As the market can now (i.e. after the shift to supply curve S,) be supplied more
efficiently, a resulting social welfare gain is expected.

First the outcome of a market with Supply curve S; is examined; then any changes are
observed when the market is supplied by the more efficient (lower marginal cost) Supply curve
51

Equilibrivm — Supply Curve Sy (Figure A-2) — Higher Marginal Cost

The market equilibrium is found at the intersection of the Supply curve S, and the Demand
curve D, 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 info 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 fo 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 D, and above the price
line at p'. This equals the sum of areas A1+A2 (i.e. as in Figure A-1). '
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Producer Surplus is the area above and {o the left of the Supply curve S, 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 S, (Figure A-2) — Lower Marginal Cost

The market equilibrium is found at the intersection of the Supply curve S, and the Demand
curve D; at point 3 and involves price p°® and quantity supplied and bought o°.

As marginal cost (per unit produced) is fower a!ong Supply curve S, than for Supply curve S,
the market equilibrium price has fallen (i.e. p' > p* and thh the downward sloping Demand
curve Dy the quantity supplied and bought has increased (i.e. q* > q').

Total market revenue is p°® * q* 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.

Consumer Surplus is the area below and to the left of the Demand curve D, and above the price
line at p*. This equals the sum of areas (A1 + A2 + B1.1 + B2.1 + C1. 1) in Figure A-2.

Producer Surplus is the area above and to the left of the Supply curve S; and below the price
line at p°. This equals the sum of the areas (B1.2+B2.2+C1.2) in Figure A-2.
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Figure A-2 — Consumer & Producer Surplus

Market with Subsidy
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Table A-2 summarizes the impacts 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 Surpius, Producer Surplus & Deadweight Loss
In a Market with a Shift of the Supply Curve (Figure 2}
Showing Various Resuilts With Supply Curve S, and S, (lower cost)
Variable Supply S, Supply 8,
(higher cost) {lower cost)
Price to Seller D' o '
Price to Buyer P p’
Subsidy {per unit) Zero Zero
Equilibrium Quantity q’ q
Value of Subsidy or zero zero
Value of Transfer
Consumer Surplus sum of area sum of area
Al+A2 A1+A2+B1.1+B2.1+C1.1
Producer Surpius sum of area sum of area
B1.1+B1.2 B1.2+B2.2+C1.2
Deadweight Loss Zero 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 between the two 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
marglnal 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
Surpius (areas B1.2+B2.2+C1.2) and the gain in Consumer Surplus (areas B1.1+B2.1+C1.1).
As all these involve a gain of social welfare, it suggests that the shift in Supply curve resulting
from more efficient production in the market for this good resulted 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 (j.e. sum)
the two effects that considered above. These can all be seen in Figure A-2 provided that
accommodation is made to the break-up of areas into components in the fransition from Figure
A-1 to Figure A-2.

Table A-3 summarizes the impacts on price, quantity and the welfare measures of Consumer
Surplus, Producer Surplus and Deadweight Loss. This combined the results from Tables A-1
and A-2 above.

Table A-3 - Consumer Surplus, Producer Surplus & Deadweight Loss
Combined Effect of a} Elimination of Subsidy and b) More Efficient Supply
Variable Subsidy Mo Subsidy Lower Cost

Supply S Supply 8, Supply 8,
Price to Seller p° p' p°
Price to Buyer p° p' N
1 Subsidy {per unit) s=p -p° >0 Zero Zero
Equilibrium Quantity q q q
Value of Subsidy or sum of area Zero zero
Value of Transfer AZ+E+B1.1+B1.2
+B2.1+B2.2+B2.3
+C1.1+C1.24+C1.34C1 .4
+D1+D2 .
Consumer Surplus area sum of area sum of area
Al A1+A2 A1+AZ2+B81.1+B2.1+C1.1
Producer Surplus zZero sum of area sum of area
B1.1+B1.2 B1.2+B2.2+C1.2
Deadweight Loss area D Zero zero

The social welfare consequences of a move from the subsidy case with Supply curve S, to a
market equilibrium with Supply curve S, 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 lower cost Supply curve S, (as
captured in eguation 2).

The meaningful changes in terms of a CBA measure of social weifare are reflected in the
following Social Welfare Change:
- ASocial Welfare(1) + ASocial Welfare(2)

(3.1) ASocial Welfare =

= (A2+B1.1+B1.2+D1+D2) + (B1.1+B2.1+C1.1+B1.2+B2.2+C1.2)
=A2+B11+B12+B21+B22+C11+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 it is useful to break this up into three
components along the lines of equation 1 above:

(3.2) ASocial Welfare = AConsumer Surplus + AProducer Surplus + ADeadweight Loss
= (A2+B1.1+B2.1+C1.1) + (B1.2+B2.2+C1.2} + (D1+D2)
This simply rearranges the results from equation 3.1,
The social welfare gain is derived from:

1. The increase in Consumer Surplus as a result of increased consumption of the good
(rf!ative to the Consumer Surplus associated with point 3 in Figure A-2 involving price
P’)

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 Surpius — Estimation

Generally, in order to operationalize this analysis, it is customary to assume linear forms of the
Demand and Supply curves and to estimate the area sizes using geometric relationships.
Linear forms mean that all the relevant areas are friangles whose area is % the value of the
corresponding rectangle.

5. Possible Responses of User Demand and Consumer Surplus to a More Competitive
and innovative Industry

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 S1 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 variable/administrative 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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P1

P2

Q1 Q2 Q

The supply and demand relationships illustrated 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 endogencus growth thecrists over the past century.



