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sded ata tost of $20.00 per package ‘of 30 seeds, The quartity ‘profided will be €aleulated
fiber of plants you or your designated person are permitfed, by licence of exemption, to produce
mount that is based on your dally approved amount). Representatives of Health Canadla will contact you 16,
the quantity of seeds that are required and complete the order: o )

L determing

Typical costs are:
Onepacksge:  $20°*
Tiig packages  $A07 ‘

axes}

“Note: Befate v on to Section £33, please ensure that you are aware of the cost.

| Defivery nstructions ot

{MPORTANT: o obtain seeds to grow marihuana, you must also havé a valid Persoria-Use Production Licence,
fr fll out Form C: Application for Licence to Produce Marihuana by Appliqant.,_

{eonfinued an next page)
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03 T wotid fikis the seeds delivered to my designated persor:

Aparment Numiber;

L A _Postél Cade;
Telephone: { A )
Fax: Lo

IMPORTANT: o shtaini séieds fof: sora

Formy'D; Application for Licénce o P

efdre moving on 16 Section £2.4; please ensure that;
ou have indicated whert yoii woild ke the marihuana seeds delivered, o o
o have a PérsonaiUse Production Licence, r heve-completéd Form G: Aplicatis Yo Lice
to grow the marinuana plants yourself OR Foim D Application for Licém
by.a Deslgnated Person, B

: fo Prodiice Marjuiara
10 Prodiice Marihudna

« The provision of miafihyana does not constitute an Spinion from Health Canada as 16 the justifcation for using marihuara
for metical slarpose 5.-in general.- o

« The use of marihisiia cariés with i a nuimber of potential health risks, inicluding inpafred immue system, Tnteraction
with gther drugs, dyspfiorla, depleted enerdy, impaired short te#im m 1y, drig dependence and Jung damage’

“ha H consumed in the smoked form). ¥ ariliana is to'be uded for medical purposes, recormmendéd that.
it not be:smoked If You g use e product in smoked fork, you a pt the additional smoking related risks;

* You shauld discuss with yol medical practitiorier the risks fhat may be Assaciat

4 with the wise f this praduct, and
“rarihuana generally.

* You shoufd obtain directions foruse of this produtt frim yair medical practitioner,

‘assaciated with the'Use of maribuana tantinie to cutweigh the fisks.
& Wi possible that 6oV 3 poténtlal heatth risks associsted with marihuana use, nof e extent of tose risks, have been

identified. This product thereforé is being provided Wil the tindettaiiding thet You Ackniowledge thesé facts, and that you
valuntaeily accept ard Assime the risks and dafigers zssotiated with'the usd of this product.

Heoritintied o1 riext page}

Healtt, Ganada strongly recominiands Tegular followup visits with your.medical practitioner to verify that the benefits
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afifivana ay have an effect on motor skills, Consequently, if you are corsuming nariniaha for medical
v are advised not to operate a motor vehicle, tandle sachinery, or perform other risky activities while undey:
. Health Canada recommends seeldng the advice of your medical practitioner on this matter. Be
inarihuana while involved in such activities may constitute a number of offences under the Criminial.

= The use of i

8 “peratios of 3 motor vehicle, operating & motor vehicle whie impaired, criminal regligence,

iiding; Jou shoutd fiot

i you are pregnant, piaqning"i:{i geijﬁrég‘i_i’éh‘c,

7id the fact that the provision of marihiiana is for your pefsonal treaiment fieeds; Health
i his controlled substahce in a public place, Please iake note that persons in chatg

o ipublic of privateaitablishments (e.g., bars and vestaurants) £an regizest that youl ot soke mirhisnd off tieir
premises, even i you have authority to possess marhuana for medical purposes, There may also be municipal bhylavis’
that prevent smoking In addition, others should not be exposed to second-hand matihyana smoke.

it i have soad Sedtion T2 of s document titted “Notice 1o Appficants, Declaration and Signature” and alknowledpe That
‘he benefits and risks associated wilh the Lse of the product are not failly understond. { understand that the use of the
product Triay involue risks to health that are not knawn. Further, | undersiand that Health Canada Js not giving any:

atélrahces, wartalities ar approvals with regard fo the dried marifuana being provided. .

i, 1 4185 indef kind That 15 Tnelymbent updn me to ensure that | do not, at any time, fiave ffiore dried mariana n Ty
1 have been authorized to possess by Health Canada.

information on this forin is correct and complete.

Otolos ’ZO' 'ZO \.'2,

RPRLICINTS SN OE. TTTTToNE
~ d ).n.d‘ru'f_ " """&ﬂh f’—{/ i

PRINT NAME: ~ | T

AMPORTANT:

1; ‘Please ensiiFé that yoir have read the Notice to Applicants and have signed the declaration.
2, It Is impartant to understand that alf mandatory information reguested must be providad to avoid
 unnecessary delays. : ' )
3. We cannot process the application until ALL appropriate forms are received.
:4. Please retain a photocopy of this form for your files. -
If you have guestions regarding this form, please contact Health Canada toll-free at 1-866-337-7705,
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Canadian Police Certificate o
For Employment, Visa Applicants, Foreign Travel / Work Permits

e
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Vo

Deter  Nov 16 2012




s coriificgte doas net o any
oo winrks i 3 &
3 vith
PEREQnS
i the

o famr

T

5 ang the

854



Tanya Beemish

Reference #492850
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{REPORT_FILENAMENDEGCT1 pdf ** Ihpptication Authorization or Produclion Licence  :|2012-12-27 11.67.08 AF
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This is Exhibit “¥” referred to in the
Affidavit of JEANNINE RITCHOT
Affirmed before me at the City of Ottawa,
in the Provinece of Ontario,

this 15%day of January 2015.

mmﬁis‘sioner for Taking Affidavits
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Executive Summary

The Government of Canada requires a Cost-Benefit Analysis to be undertaken as part of the
Reguiatory Impact Assessment process invelved in publication of cerfain proposed Regulations
in the Canada Gazette — Part 1. This requirement was applicable for the development of the
proposed new Marihuana for Medical Purposes Regulfations (MMPR), which will replace the
existing Marihuana Medical Access Regulations (MMAR).

The Cost-Benefit Analysis is divided into six sections:
1) An overview of the existing (status guo) regulatory regime and the proposed regulatory
changes (policy);
2} A summary of stakehclders;

3) A summary of the relevant literature reviewed and used;

4) A description of the methodology employed in deriving monetized valuations of costs
and benefits for the status guo and policy scenarios and the net present value measure
of the difference between these;

5) A summary of the cost benefit analysis resulis for the reference scenaric and sensitivity
analysis of the quantified benefits as well as a discussion on qualitative effects; and

6) A series of conclusions of the overail study.

Each of these sections is summarized below.

1. Overview — Access to Marihuana for Medical Purposes

The Marihuana Medical Access Program (MMAP) is governed under the Marhuana Medical

o

Access Regulations pursuant to the Confrofled Drugs and Substances Act (CDSA). Unlike

medical therapies and drugs that are authorized by Health Canada ~ after scientific review of
clinical studies which have demonstrated clinical efficacy and safety— dried marihuana for
medical purposes has not been authorized as a legitimate medical therapy. This has created
challenges for the government in establishing a coheraent and consistent policy for marihuana for
medical purposes. The current regulations came into effect in 2001 after Canadian courts ruled
that individuals demonstrafing a medical need for marthuana have a Charter right 10 possess
marihuana and to have reasonable access to a legal source of supply. The MMAR provide a
process for Canadians to legally obtain access to marihuana for medical purposes by applying
to Health Canada for an authorization to possess (ATP} and, if applicable a license to produce.

A legal authorization to possess dried marihuana for medical purposes requires application by
an individual to Health Canada. The individual must obtain physician support for their
application to access the legal supply of marihuana.

Persons authorized by Health Canada to possess may obtain legal access to dried marihuana
via three supply methods:

0
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1.  Government supply: purchase of dried marihuana directly from Health Canada (HC)
through a contracted government suppiier,;

2.  Personal-use production: under a Personal Use Production License (PUPL) to produce
for their own use; or

3.  Designated-person production. under a Designated FPerson Production License (DPPL)
where another individual produces for a paerson authorized to possess the product.

The user price for accessing the government supply is $5/gram and is well below the actual
supply price of about $11-$12/gram — an effective subsidy to the user of more than 50% of the
product cost (including shipping charge). Estimates suggest that the supply price for personal
use production could be in the range of $1-$2/gram. The supply price for designated person
production is not known as the commercial (or other) basis for the transaction between the
producer and the user is not observed or regulated.

About 60% of current persons with an ATP access marihuana through PUPL. 20% access
through DPPL, 10% access through the Government supply and 10% appear to access
marihuana from unknown supply sources. As of August 13, 2012 there were 21,886 ATP
persons under MMAP.

The MMAP has grown at an exponential rate since its inception and has generated a number of
public policy concerns, including: -

3

Escalating cost to Health Canada under the contract with the government supplier;
- Increasing administrative burden on Health Canada in managing the program;

- Negative safety and security impacts on communities and law enforcement where
personal and designated production occurs, especially the potential misuse of such
licenses for the criminal purpose of supplying the iliegal market; and

- Concerns from members of the medical community that it lacks sufficient information
about marihuana for medical purposes to allow its members o appropriately discuss
risks and benefits with patients.

in 2009, following the expression of significant stakeholder concermns with the current program,
the Minister of Health instrucied HC officials to conduct a review of the MMAP. In 2011, the
Government of Canada proposed changes to the regulatory framework based on the concemns
that had been expressed. There was a public and targeted stakeholder consultation on these
proposed regulatory reforms, which will lead to the publication of draft regulations in Canada
Gazetie-Part |, for which this CBA is being drafted.

Proposed Regulatory Changes

The objective of the proposéd regulations is to reduce the risks to public health, security and
safety of Canadians, while significantly improving the way in which individuals access
marihuana for medical purposes.

To reduce the risks to public health, security and safety of Canadians, a new supply and
distribution system for dried marihuana would be established that relies on commercial

867
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production of marihuana for medical purposes. Security reguirements would be in place for the
production site and key personnel of the licensed producer. Standards for packaging,
transportation and record-keeping would confribute to achieving security objectives.

The process for individuals seeking to access marihuana for medical purposes would no ionger
require application to Health Canada. Individuals would obtain marihuana, of any strain
commercially available, by obtaining the support of a health care practitioner (a physician or,
potentially, a nurse practitioner), and subsequently purchasing marithuana from commercial
producers that are licensed by Health Canada under the proposed regulations. Quality and
sanitation standards appropriate for a product for medical use will be in place. In line with other
cordrolled substances, personal and designated production of marihuana for medical purposes
would be phased-out. This would reduce the health and safety risks to individuals and to the
public, while aflowing for a quality-controlied and more secure product for medical use.

The proposed regulatory changes are intended fo treat marihuana, as much as possible, like a
regulated pharmaceutical product that contains a controiled substance. As such, the new
regulations will eliminate personal-use and designated-person production and replace these
sources and the contracted government supply with a commercial market of producers who will
be licensed by Health Canada as Licensed Producers (LPs).

The policy anticipates the commercial viability of LP market entrants and a high degree of
competition in the marihuana for medical purposes market that should lead to efficient
production and prices which are sufficiently competitive so as fo lead to continued growth in
volumes demanded by dried marihuana users for medical purposes.

The purpose of the CBA is to assess and quantify the social benefits and cosis that are likely to
arise from the regulatory proposal by inducing behavioural change that alters the level of social
net benefits.

A CBA requires that the costs and benefits anticipated under the proposed regulation (the
“Policy scenario”) be compared with the costs and benefils that would be anticipated if the
existing regime were to continue (the “Status Quo” scenario). Under both the “Policy scenario”
and the "Status Quo scenario”, changes will occur.

2. Stakeholder Profile

There are three primary categories of stakeholder who will be affected by the change in the
current marihuana for medical purposes program: Consumers and Households; Industry; and
Government.

The first category is Consumers and Households — those people who currently, or who will in
the future, use marihuana for medical purposes. In the Status Quo scenario, persons engaged
with the Marihuana Medical Access Program (MMAP) numbered 21,986 as of August 13, 2012.
This number has increased exponentially over the past ten years and, under both the Status
Quo and Policy scenarios, this exponential growth will continue over time.

Among current MMAP participants, there are four categories of supply: those who are licensed
o grow their own marihuana for medical purposes (PUPL); those who have desighated another
individual to grow marihuana for them (DPPL); those who purchase marihuana directly from the
Government of Canada; and persons for whom there is an unknown source. Under the
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proposed Policy scenario, these distinctions will be eliminated — all categories will be replaced
with one unified pool of consumers who are authorized to purchase marihuana for medical
purposes from Licensed Producers (see below).

In addition fo the consumer base, this analysis also considers the impact of the regulations on
the Canadian economy and society as a whole, in terms of understanding of regulations, safety
and security, and other indirect impacts of the regulation of marihuana.

The second category of stakeholders is the Industry. In this case, the industry per se does not
yet exist. However, it is anticipated that Prairie Plant Systems Inc., the company with whom the
Government of Canada has contracted for the supply of dried marihuana for medical purposes
under the MMAP since 2000, will form part of the industry.

The key stakeholder in this group is the Licensed Producers (LPs). Under the new regime, LPs
will be licensed by the Government of Canada to produce dried marthuana for medical
purposes. Potential users will receive an indication of support via a medical document from a
doctor or efigible nurse practitioner, which must then be sent to the LP, along with an
application, and used {o purchase marihuana in quantities indicated in the medical document.
LPs will be privately owned and operated businesses and will determine what, and how many,
strains of marihuana they produce, as well as pricing and other business decisions. They will,
however, be subject to stringent security and production requirements that will be a prerequisite
to being licensed, and to continuing fo operate, as an LP. Competition among LPs, and the
benefits that come from a market-oriented regulatory regime that ensures reasonable access {o
marthuana for medical purposes, without government subsidy, is a foundationat principle for the
proposed policy option.

The third major stakeholder affected is Government. The Federal govemment currently
manages the MMAP and determines whether individuals can be authorized, under the existing
regulations, 1o access and use marihuana for medical purposes. |If the requirements of the
regulalions are satisfied, the government issues limited-term authorizations {o possess (ATPs),
well as licenses for personal or designed-person production accordingly. Additionally, for those
who do not wish to produce their marihuana themselves or have somebody produce it for them,
marthuana can currently be bought from the government directly at a subsidized rate of
$5/gram.

Provincial governments have a role in the marihuana for medical purposes regime, primarily due
to their relationships regulating health care professionals who are responsible for diagnosing
patients and supporting access fo marihuana for medical purposes, if they so choose.

Both municipal and provincial governments are implicated in the response 1o the consequences
of potential misuse of marihuana for medical purposes, through law enforcement and public
safety activities, focussing primarily on the consequences of abuse and other societal risks
arising from the current regime.

3. Literature Review

A literature review and related analysis on performance measurement, indicators, sources and
interpretation was conducted to support the work on regulatory design, compliance and
performance.

D
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In order fo properly frame and collect the data sources cited in this research, the Literature
Review was divided into four main categories: marihuana medical impact studies; literature
relevant to the crime and public safety impacts of the regulations; studies of ongeing compliance
and enforcement of the proposed regulatory regime; and resources relevant to System
Dynamics and Systems Thinking, used fo generate a model of the new marihuana market
proposed by these regulations.

While examinations of the literature regarding security and public safety, regulatory compliance,
and System Dynamics theory proved to be reliable and insightiul, the key challenge was the
marihuana industry itself. The best resources available came from the experiences of the
Netherlands and California, whose governments have implemented marihuana production and
consumption programs. These resources provide some insight into how a regulated industry
might function. Even then, the correlation is not exact, as the proposed new Canadian system
differs substantially from anything currently in operation in the wotld. This proposal is entirely
novel, and the Literature Review bore that presumption out.

4, Methodology

Both gquantitative and qualitative analytical methods were applied in the cost benefit analysis.
The study developed and applied a consistent approach to modelling the Status Quo scenario
{existing policy and regulations) and the Policy scenario (proposed policy and regulations).
There were four basic components of the quantitative (i.e., quantified and monetized) model for
each of the two cases:

User benefits and costs: Costs associated with the production and consumption of
marihuana for medical purposes through authorized methods;

- Program administration costs. Costs borne by Health Canada in the exercise of
authorization, licensing and inspection powers under the regulations;

- Safety costs: Costs associated with health and safety consequences of residential
marihuana cultivation, which focus on the risk of residential fires from production
licenses, especially in cases of misuse and supply of the illegal market; and

- Security costs: Costs associated with violence and home invasions directed at
residential marihuana cultivation misuse and supply of the iltegal market.

The quantitative analysis focused on a “Reference case® which represents the most likely
outcome of the regulatory change. Sensitivity analysis of the results was undertaken by
identifying key parameters associated with uncertaintyfrisk, and modelling a likely range and
distribution of these parameters whose Impact on the results was explored probabilistically
using a Monte Carlo method.

The study focused on the consumption of marihuana for medical purposes obtained from a legal
source of supply. The broader issue of illicit market supply and use was considered to be
outside the scope of the study. The only aspect of criminal activity that is included is the misuse
of residential production licenses under the Status Quo scenario and its likely decline in the
Policy scenario. '
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Potential & Likely Numbers of Users

The number of persons using marihuana for medical purposes was modelled dynamically over
time based on a word-of-mouth process that was calibrated to the known growth path over the
historical pericd, and then projected over the ten-year forecast period in relation to an upper
bound value. In the Status Quo scenario, the program participants are distributed across the
legal supply methods using fixed shares derived from historical patterns of use. :

For the Policy scenario, a transition was modeled, based on an assumed full implementation
date for the new regulations of April 2014. Under this transition scenario, individuals would
choose to transition to the new legal supply market at a higher price or to opt-out of the legai
market and produce or access illegal supply. This transition process takes into account the
continued desire by some persons to continue to supply the illegal market, but with a higher
probability of police detection and action as a result of the removat of the legal cover of a
production license. An economic model of criminal activity was developed with parameters
derived from Canadian experience and a crime prevention behavioural relation was derived
from the relevant literature for the US. The resuliing elasticity of criminal behaviour reilative to
the probability of conviction was relatively inelastic. The transition model established new fixed
proportions for sub-categories of users of marihuana for medical purposes, proportions that
were then applied to the fufure potential users anficipated under the Policy scenario.

Users who access the LP market under the new regime will face higher prices, which will lead to
a reduction in the quantity of legal marihuana consumed and the pricing ouf of some users.
This ouicome is based on the price elasticity of demand, which is developed from Canadian
experience related to pharmaceutical drug demand and US/international experience related to
illegal drug demand. The resulting elasticity of demand relative fo price is highly inelastic.

User Benefits and Costs

Marihuana for medical purposes is not an approved therapeutic product. The scientific studies
of the safety and efficacy of marihuana for medicat (therapeutic) purposes are not conclusive,
and have not been assessed by Heaith Canada for the purposes of authorizing marihuana for
therapeutic use under the Food and Drugs Act and Regulations. Therefore, this CBA does not
make any attempt {6 measure health benefits in terms of quality-of-life or length-of-life changes.
Instead, the study relies on a consumer-surplus measure of welfare that can be applied to any
product consumed subject to a legal market transaction.

Consumer surplus is a measure of the user benefif that is not captured in the value of the
market transaction. As the demand curve represents the marginal willingness-to-pay for
consumption, consumer surplus is the integral of marginal willingness-io-pay above the
transacted value. This is, for an unsubsidized market, the area under the demand curve and
above the price line at the market equitibrium quantity.

For the Status Quo scenario, the cost benefit analysis separately estimated consumer surplus
for the government supply, personat use production and desighated person production fegal
supply markets., For the Policy scenario, there is a single legal commercial supply market. The
study did not estimate consumer surplus for any consumption derived from illegal supply
sources.

-
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To simplify the analysis, this CBA assumed J/inear demand and supply curves. Relevant areas
under demand and supply curves are triangles that can be estimated from formulag fo estimate
the area of associated rectangles. This geometric approach is well established in cost benefit
practice.

To derive demand curve parameters (i.e., infercept and slope) the study used: a) knowledge of
a single point (price, quantity) associated with an estimated market transaction; and b) an
estimate of the price efasticity of demand. With a linear demand curve, an inelastic demand
means that the estimated market transaction is closer to the x-axis than to the mid-point of the
demand curve. The price intercept point for the demand curve and the slope of the demand
curve were then estimated from these two parameters.

Producer sumplus is a corresponding measure of the supplier benefit which exceeds that
reflected in the value of the market fransaction. An upward sloping supply curve means that
marginal cost is increasing with production volume and a contribution to fixed costs is availabie.
No producer surplus is derived in the Status Quo scenario, as there is constant marginal cost for
the two production license markets (i.e., horizontal supply curves) and the government supply
market is effectively subsidized so that the marginal cost is above the user price. Producer
surplus is obtained in the unsubsidized commercial market in the Policy scenario.

The government supply market in the Status Quo scenario and the commercial market for the
Policy scenario have very flat, but upward-sioping, supply curves. The intercept and slope
parameters were estimated for the Status Quo based on observed relationships from contracted
prices and were estimated in the Policy scenatio using heuristic reasoning.

The presence of an effective subsidy in the government supply market for the Status Quo
scenaric and the presence of HST in the Policy scenario commercial market suggested that the
study alsc required a consideration of the deadweight loss, Deadweight loss measures the
welfare loss associated with fhe misaliocation of resources from distortion from the true market
equilibrium oufcome.

Safefy Costs

This study’s analysis of safety impacts focused on the risk and consequence 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 cost benefit analysis assumed that an elevated fire risk was ptimarily
associated with misuse of production licenses to supply the illegal market. The study applied a
form of the '80:20' rule-of<thumb. This rule assumes that 80% of the negative consequences of
misuse are attributable to 20% of the misuse cases, referred to as “major misuse”. This rule-of-
thumb is observed in some of the literature on the social cost of crime.

This analysis used information from Canadian law enforcement authorities on misuse of
production licenses, presence of electrical hazards, and known residential fires as the basis to
estimate fire risk. This is embedded in Canadian fire daia related io mean property damage, fire
injury rates and fire death rates, and estimates of the social cost of (i.e., willingness-to-pay to
avoid) injuries and death. Under the Status Quo scenario, safety costs rise in a fixed proportion
to the overall numbers of persons authorized to cultivate marihuana under the MMAR, as it is
postulated that there are fixed share parameters over time for the proportion of activity that is
comprised of production licenses and that involves misuse.

KD
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The Policy scenario did not aliow for legal residential production, which would be illegal under
the new regulations. However, the analysis did not assume that there would be full compliance,
as the literature on attribution of crime prevention benefits requires the allowance of crime
displacement effects and non-compliance. The analysis estimated a reduction in potential
misuse arising from a crime prevention behavioural relationship that relates the elasticity of drug
trafficking, possession and production to the probability of conviction. Law enforcement
authorities have indicated thal, in some cases, the existence of production licenses provides
legal cover for criminal activity. They argue that this makes police action less likely, because the
reasonable and probable grounds required fo obtain a warrant to search a residence would
likely not be satisfied by the mere presence of a marihuana grow operation in a residence as
some operations are authorized by law under a production license. The new program would
address this problem by remaoving ambiguity regarding the legality of residential marihuana
production as there would be no legal grow operation in any place other than a licensed
producer’s premises. Law enforcement would therefore have increased ciarity because the legal
status of these operations will not be in doubt in the new program.

Security Costs

This study's analysis of security impacts focused on the risks and conseguences of home
invasion and violence that are targeted on residential production, and the subsequent potential
misuse and criminal activity related fo marihuana distribution on the illegal market. Law
enforcement authorities refer to this type of robbery and violence as a grow-rip.

Information from Canadian law enforcement authorities on misuse of production licenses, home
invasions and shootings was used as the basis to estimate the risk of viclence. This is
embedded in international data related {o the social cost of {i.e., willingness-to-pay fo avoid)
robbery, viclence tc person and viclent death.

As with safety costs, the Status Quo scenario’s security costs rose in a fixed proportion to the
overall numbers of persons authorized to cultivate marihuana under the MMAR,, as the study
postulated fixed share parameters over time for the proportion of activity comprised of
production licenses and that involves misuse. The Policy scenario has lower security costs due
to the reduction in misuse activity resulting from the deterrence effect.

Program Administration Costs

Health Canada program adminisiration costs include salary, employee benefits and
accommodation costs associated with staff levels, operations and maintenance costs
associated with travel, training and supplies and corporate overhead and shared service
functions which are assigned to program activity. The program activities include licensing,
inspections, compliance monitoring and promotion, information and client services/education
campaigns aimed at increasing regulated parties’ understanding of the regulations.

For the Status Quo scenario, these costs have been documented for several years in relation to
the known activity volumes. Empirical relationships were estimated to determine fixed and
variable components of these costs so that future projections could be made over the forecast
period. :
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For the Policy scenario, an estimate of certain costs was provided for the initial year of
operations at an assumed level of activity. The analysis specified an assumed relationship
between fixed and variable components of these costs, ensuring that all of the costs embedded
in the status quo were also covered (e.g., corporate cost), so that comparable future projections
could be made over the forecast period.

Net Present Value

The net present value is the discounted sum over time of the difference streams of benefits and
costs in the policy scenario and benefits and costs in the status quo scenario. Net present
value provides one mode of assessment vaiue to weigh the Policy Scenario against the Status
Quo.

To explain, the “present value” of the flow of costs or benefits represents the amount of money
that, if invested now, would generate that flow over the relevant time peried. It is the same as
asking, “What amount of money would | need to invest to earn $1M over the next 10 years if the
interest rate is 8%7?" Or, conversely, “How much would | have to borrow o generate total
interest payments of $1M over the next 10 years, if the interest rate is 8%?"

Then, the “net present value” for each scenario is calculated by subtracting the present value of
the costs from the present value of the benefits. If the net present value of a scenario is positive
(i.e., benefits exceed the costs), the scenario is expected to generate an increase in welfare for
society (subject to any qualitative impacts). If the net present value of a scenario is negative
(i.e., costs exceed benefits) the scenario is expected to diminish welfare for society, again
subject to any qualitative impacts).

Non-Quantified Cosits and Benefits

A qualitative assessment was made of various costs and benefits that are not quantified and
monetized in the net present value measure, which forms the focus of the CBA.

There are costs associated with physician fime needed to fill out supporting documentation for
individuals to access marihuana for medical purposes under the MMAR.  These are not
estimated and are not felt to be significant in relation to consumer surplus. Other safety costs
are anticipated from potential exposure fo mould, chemicals and poorly ventilated residences
where marihuana is cultivated. Other security cosis are associated with the presence of
children who might be influenced adversely by exposure to criminal activity associated with
misuse of production licenses. These cosis were not quantified as there was insufficient
evidence on which to base such estimates and they were felt to be smailer in magnitude than
the costs and benefits that were estimated. The gualitative assessment is provided in section
5.5.

5. Results of Quantitative Estimation

The Reference case, representing the most likely outcome of the cost benefit model, was the
focus of the quantified results for the net present value over a ten year forecast period from
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FY2014-15 to FY 2023-24. The net present value was calculated to be -$108.7 Million Wfth an
annualized value of -$16.35 Million. :

BENEFITS
Reduction in Residential Fire Risks

The focus on safety impacts was on the risk 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 analysis assumed that under the proposed policy, the risks of property damage, personal
injury or death resulting from marihuana production-related fires would be significantly reduced
but not completely eliminated. Over the period from 2014-24, the social costs of adverse safety
events related to marihuana for medical purposes production was estimated to be reduced by
about 40% under the proposed regulations, at a present value of $64.32 Million. This represents
annualized savings (avoided costs of property damage, injury and death from residential fires)
of approximately $9.58 Million per year for 10 years.

Reduction in Risk of Break-ins/ Home Invasion

The focus of the security impacts was on the risk and consequences of home invasion, violence
targeting residential production involved in misuse, and criminai activity related to marihuana
distribution on the iltegal market. Information from Canadian law enforcement authorities on
misuse of production licences, home invasions and shootings was used as the basis to estimate
the risk of viclence. OQverall, the analysis valued the projected reduction in the risks of break-
ins/home invasions due to the proposed policy at $0.38 Million in 2014, rising to $26.48 Million
in 2024. The present value of security cost savings under the proposed policy was estimated at
approximately $89.03 Million over the policy impact period, with an average annualized value of
$13.27 Million. The proposed policy would have lower security costs (over 40% lower than
under the status quo) due to the reduction in misuse activity that results from the expectation
that eliminating personal and designated production in favour of a commercial licensing scheme
would deter individuals interested in exploiting the Program.

Program Administration Costs Savings

Under the current Program, Government administration costs have increased significantly as
the number of Program participants has grown. In the absence of the proposed regulatory
changes, the analysis assumed a continuation of the growth in Program applications and
corresponding substantial increases in the cost to Health Canada to authorize legal possession
and license production of marihuana for medical purposes. The CBA estimated that the
administration cost of the current Program would increase from $20.63 Million in 2014 to over
$120M in 2024 in the absence of any changes. These costs include salary, employee benefits
and accommodation costs associated with dedicated staff, operations and maintenance costs,
training, supplies and other corporate overhead costs.

Under the proposed Policy scenario, Health Canada would eliminate the role it plays in
determining eligibility of persons to access a legal supply of marihuana for medical purposes,
and return to its traditional role as a regulator of industry. This results in significant
administrative cost savings over the policy impact period. Under the Policy scenario assumed
for the new regulated market, the reguiatory proposal was estimated to lead to more than a 90%
reduction in Health Canada's administrative expenditures. The present value of administration
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costs savings over 10 years was estimated at $478 Million. On average, the proposed
regulations would generate administrative cost savings of approximately $71.24 Million per year
over this period.

Producer Surplus Gains

The proposed regulations would establish a regulated commercial market for the production and
sale of marihuana for medical purposes. Private industry participation in the proposed regime is
expected fo yield benefits to society. Under the sfatus quo, marihuana is either produced
through private arrangements or at a cost to the tax-payer. There are no benefits to society at
_ large beyond the benefits to the individuals involved. Under the proposed regulations, there

would be beneficial impacts for the industry, over and above the benefits to the individuals
involved in the market. The analysis measured this change in weifare by estimating a change in
producer surplus gains under the proposed policy. No producer surplus is derived in the status
quo. The CBA found that the new regulated market would generate an overall producer surplus
of $2.64 Million in the first year of implementation 2014, rising to about $110 Million in 2024 as
the market expanded. The present value of producer surplus gains over the policy horizon
(2014-2023) was estimated at $339.85 Million or about $50.65 Million (annualized average) per
year for 10 years.

Reducfion in Deadweight Loss

The CBA estimated the deadweight loss under the current marihuana access regime from the
effective subsidy to supply that resulted in excess demand relative to what a market equilibrium
quantity would be. The value of this economic efficiency loss was relatively small as the
Government supply component in the CBA model was comparatively small. Under the proposed
regulations, the analysis assumes the imposition and payment of the regular consumption tax
(HST) by consumers of marihuana under the proposed framework. Both the presence of an
effective subsidy in the government supply market for the status quo and the assumed, potential
imposition of tax on purchases in the commercial market were projected fo cause weifare losses
to society by distorting market signals and causing sub-optimal allocation of scarce resotrces.

The economic efficiency loss under the status quo was estimated to be reduced by about $1.51
Million during the first year of implementation (2014), rising to about $7.70 Million in 2024. This
represents an average annualized reduction of about $5.03 Million or a total present value of
approximately $33.74 Million over 10 years. Overall, the reduction in deadweight loss is small
and not a significant benefit of the regulatory change.

in total, the present value of benefits of the proposed regulations was estimated fo be $1.005
Billion from 2014-2024. On average, this represents an annualized savings of approximately
$149.77 Million each year for 10 years.

COSTS

The CBA projected the negative impacts of the proposed policy on social welfare on the basis of
a change in the welfare of the individuals most directly affected by the regutatory change.
Because the available scientific evidence does not conclusively support use of dried marihuana
for therapeutic purposes, the causal relationships between the use of the substance and
purported medical benefits are inconclusive. Thus, the analysis chose to measure the change in
individual welfare under the policy directly by estimating the change in users’ consumer surplus,

L
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Economic theory does not require the existence of scientifically proven medical benefit in order -

to measure the welfare implications of a public policy change. The observation that some in
society are willing to pay to obtain marihuana for medical reasons was deemed as a sufficient
basis for measuring a change in consumer welfare,

Loss of Consumer Surplus

Consumer surplus was estimated as the area under the demand curve and above the price
consumers would potentially pay for marihuana under the proposed MMPR. Under the
proposed policy, the analysis projected a reduction in the number of legal marihuana users vis-
a-vis the Sfatus Quo, and a reduction in the quantity consumed due to a potential increase in
the price of marihuana in the regulated market. Under this scenario, the CBA predicted a
significant ioss of consumer surplus from this policy change. The analysis assumes a price
change from about $7.60 per gram to about $8.80 per gram over the 10 year period. This
assumption reflects the potentially higher cost of producing marihuana in the new commercial
market, compared {o personal or designated production under the current MMAP. The higher
price also reflects the potentially higher product quality due to quality control measures {o limit
comntaminants and toxic substances and o ensure a product of consistent quality over time. The
analysis assumes that this projected price change would lead to a decrease in_the relative
number of legal users by about 30% over the next 10 years compared to the Status Quo
scenario. The total quantity of marihuana consumed was also estimated to decrease. On
average, the loss in consumer swrplus (representing the total social costs of the proposed
regulations) was estimated to be about -$166 Million per year. The present value over 10 years
was estimated to be about $1.115 Billion. (The study did not estimate consumer surplus for any
consumption derived from illicit supply sources).

Business Compliance Costs

Business compliance cosis were estimated as 10% of overall supply cost. On this basis,
business compliance costs were estimated to be about double under the proposed Policy
scenario. As business compliance costs are incorporated in the supply cost for both the Status
Quo and Policy scenarios, they do not form part of the CBA. The business compliance costs
mostly fall on medium and large business (as opposed to smaller businesses), as the scale of
licensed producer activity (in terms of employees and sales revenue) is expected to grow
beyond that of a small business after two years.

NET BENEFITS

The scenario representing the most likely outcome of the cost benefit model was the focus of
the quantified results for estimating the present value of the net benefits of the regulatory
proposal. The estimated Net Present Value (NPV) was -$109.7 Million with an annualized value
of -816.35 Million. This represents an overall net loss to society due solely to a reduction in
consumer surphus.

This loss in consumer surplss results from reduced relative growth in consumption and a higher
supply price, due mostly to the shiit from less-costly home production to a commercial market
with appropriate regulatory conirols and oversight.

The Status Quo scenario was modeled on the assumption that Government resources required
to administer the current Program would continue to grow éver time fo fully accommodate the
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required Program uptake, in terms of numbers of persons wanting to access a legal source of
marithuana for medical purposes. The Program administration cost was projecied to increase
from $13.8 Million (FY2013-14) to over $120 Million (FY2023-24). In reality, it iz highlty unlikely
that such additional resources would be available to accommodate the forecast increase in
Program participation in an era of fiscal restraint.

Results by Stakeholder

Government, especially the federal government, is the main benseficiary of regulatory change,
through the reduction in Health Canada program administration costs.

Industry, especially medium-sized business, is also a beneficiary in terms of producer surplus
benefits and the expansion of a legal marihuana supply industry that could grow to more than
$1.3 Billion per year in annual sales by the end of the forecast period. 1t is important to note that
producer surplus is not related to profitability and should not be taken as such an indicator.

Households, especially users of iegal marihuana, are the stakeholder that is most impacted by
the reduction in consumer surplus. The general public, in contrast, benefits slightly in terms of
reduced deadweight loss and the reduced safety costs, which would be borne through
residential insurance. The general public would be a major beneficiary if the government
benefits were attributed to them as ultimate taxpayers.

Results by Region

Several regions have negative overall impacts, as these are dominated by the consumer
surplus reduction, which is allocated based on MMAP participation. The two regions with
disproportionate shares of MMAP participation (relative to population) are British Columbia and
Atlantic (primarily Nova Scotia). Some regions are shown to have positive overall impacts as
the locus of government activity is in Ontario (where there are savings from lower administrative
costs) and the locus of the existing marthuana production activity is in the Prairie region.

Sensitivity Analysis

A full assessment of the sensitivity of the net present value result to all key parameters was
undertaken using Monte Carlo probabilistic methods. The resulis showed that there was
substantial variability in the estimate {(a range of -$26 Billion to +10 Billion, with a mean of -
$1,688 Million).

The sensitivity analysis highlighted an inherent uncertainty regarding various impacts of the
proposed regulatory change. These uncertainties reflect regulatory risk and arise due to:

1) the rapid growth in the number of persons wishing to access legal marihuana for medical
purposes;

2) the fundamental change that elimination of individual production licenses will bring
about;

3) the complex dynamic behaviour that arises from: a) price elasticity effects (for non-trivial
effactive price change); b) deterrence effects related to criminal misuse of production
¢ ficenses; and ¢) the market entry and price-sefting mechanics and dynamlcs involved in

. the establishment of a totally new industry and market; and
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4) the inherently unknown outcome for the end state in FY2023-24.

There are plausible parameter values that would give rise fo a very large negative net present
value as well as those that would give rise to a very large positive value. The parameters with
the biggest impact on the quantitative result influence the valuation of the consumer surplus {the
supply costs for personal use and designated persoen supply and the price elasticity of demand
in the status quo). The other parameters with large impacts are an affordability parameter
relative to mean annual income which limits the quantity of legal marthuana consumed in the
policy scenario with higher supply price; and parameters which estimaie the volume of
marihuana consumed in the status quo.

Qualitative Discussion

The qualitative discussion uses the major findings from the Literature Review, Stakeholder
Consultations and other sources to describe some of the additional benefits, costs and risks of
the regulatory change that may be important over the longer term, but cannot be quantified and
monetized at this time because of data constraints and the unique atiributes of the policy
seenario.

Major attention is given fo:
(iy additional safety and security issues, impacts and possible benefits;

(i) reductions in information, administration and other transaction costs for users, the
medical community and other stakeholders;

(i) the possible longer-term benefits from the full establishment of a large, competitive
and innovative industry for users of marihuana for medical purposes, the economy
and Canadian society; and

(iv) the longer term possibility that a fully functioning and reasonably competitive,
efficient and innovative legal market will promote the process of “reverse diversion”,
whereby the legal market expands at the expense of the illicit drug market.

These qualitative benefits could be substantial over the longer term, but they are highly
contingent on a number of economic, social and regulatory factors and would likely become
measurable and substantive only near the end of, or after, the ten-year projection period for the
quantified CBA,

Another important qualifier to the quantiiative resuits relates to the ability of Health Canada’'s
ability, under the Status Quo scenario, fo facilitate the expansion of the MMAP to the level
forecasted over the ten-year horizon. This study modelied the Status Quo scenario ‘as if Health
Canada has the necessary resources to permit the MMAP {0 expand and fully accommodate
the required program upfake in terms of numbers of persons wanting to access a legal source of
marihuana for medical purposes. However, the Govarnment of Canada is facing fiscal restraint
and it is highly unilikely that such additional resources would be available (over time) to
accommodate the forecast increase in the MMARP in the Status Quo scenario.

Therefore, the achisvement of the Status Quo scenario benefits, in terms of consumer surplus,
is at considerable risk of not being realized. Rather than imposing a specific government
resource constraint, this study shows the status quo being realized in terms of ATP growth and
growing program administration costs (and contract cosis), even though it is acknowledged that
such growth might well not be realized in reality due to fiscal restraint,
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. ,
This qualification to the achievement of the status quo results is very important when the overall
NPV result is examined. This study 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 are made available, even though there is substantial risk
that this would not be realized in reality.

6. Congclusions

There is no Pareto efficient result that supports a statement that one option is superior. The
Reference case (Policy scenario) results indicates that the sum of benefit and cost changes
across all stakeholders is sfighify negative. It can be characterized as being only slightly
negative hecause the sensitivity analysis of the result shows a wide range of possible ouicomes
with a central tendency near zero.

One class of stakeholder bears the cost (in terms of a reduction of benefits) from consumer
surplus (see below) - namely the users of marfhuana for medical purposes. The remaining
stakeholders (e.g., the general public, government, commercial producers) are made better off.

These resulis are qualified in the analysis by highlighting some of the methodological
challenges facing the discipline of cost benefit analysis in such a rapidly growing coniext
involving fundamental change and complex dynamic behavioural responses.

Economists measure user benefit in terms of consumer surplus. The available scientific
evidence does not support the acceptance of marihuana use for medical therapeutic use.
However, Canadian courts have ruled that individuals have a legal right fo possess marihuana
for medical purposes and that the Government of Canada has a legal duty to provide
reasonable access to marihuana for such purposes. The consumer surplus measure is not
evidence, in any fashion, of the existence of medical benefits atiributed to the consumption of
marihuana for medical purposes. Therefore, the significant consumer surplus over the forecast
time period that is reduced by the proposed regulatory change (due to lower consumption levels
and higher supply price} may arguably be discounted by palicy makers.

This analysis has monetized and quantified the benefits to be gained from reducing risks to
public health and safety, to the extent possible, and these benefits are significant in number and
value. The Reference case does not show these to ocutweigh the loss in consumer surplus. |t
may be that the ability of economists fo apply a social valuation to these impacts may not
adequately reflect a social valuation of the maintenance of public health and safety.

In addition, it is possible that there will be substantial benefits that can only be assessed
qualitatively at this time. These include greater reduction in safety and security risks, reduced
costs for consumers, and the benefits of establishing a competitive and innovative legal industry
of marihuana for medical purposes.
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CHAPTER ONE i

1. Overview ~ Access fo Marihuana for Medical Purposes

Access to marihuana for medical purposes in Canada is governed under the Marihuana Medical
Access Regulations (MMAR) pursuant to the Confrofled Drug and Subsfances Act (CDSA).

The current MMAR came into effect in 2001. They provide a process for Canadians to legally
obiain access to marihuana for medical purposes. Currently, persons with an Authorization to
Paossess (ATP) may obtain marthuana from one of three legal sources:

1.

2.

Under a Personal Use Production License (PUPL) to produce for themselves;

Under a Designated Person Production License (DPPL), where another designated
individual can produce for them; or

Through purchase of dried marihuana directly from Health Canada (HC) through a
Government Supplier,

The Marihuana Medical Access Program (MMAPY), which administers the MMAR, has grown at
an exponential rate from 2003 to 2012. With this growth, a number of concerns have been
identified. These include:

Escalating cost under the contract with the government supplier;
increasing administrative burden/cost of managing the MMAP under Health Canada;

Negative impacts on communities and taw enforcement where personal and designated
production occurs; and

Concerns from the medical community that they do not have sufficient information about
marihuana for medical purposes fo allow them to appropriately discuss risks and
benefits with their patients.

A review of the MMAP was undertaken by Health Canada during 2010-11, which gave rise to a
significant public consultation process and subseguent proposed regulatory changes.

1.1 Government Objectives

The Minister of Health committed to a review and reform process for the MMAP with four pillars:

1.
2.
3.

4.

Protection of public health,
Safety and security;
Provision of reasonable access to marihuana for medical purposes; and

Examination of the overall costs to the Government of Canada.

2

oy

A,

it

L%



Final Report (November 2012) 20

1.2 Access to Marihuana for Medical Purposes

Authorization to possess marihuana for medical purposes requires application by an individual
o Health Canada. The individual must obtain physician support for their access. Unlike
medical therapies and drugs that are authorized by Health Canada — after scientific review of
clinical studies which have demonstrated clinical efficacy and safety— dried marihuana for
medical purposes has not been authorized as a legitimate medical therapy. This has
complicated government policy, especially after Canadian courts ruled that the Government of
Canada has a responsibility to ensure reasonable access to a legal source of marihuana for
individual use for medical purposes.

In response to Canadian court rulings, the MMAR provide a structure that allows Canadians to
access a legal supply of marihuana for medical purposes. Two categories of patient sympioms
are recognized:

Category 1; individuals who suffer various symptoms (related to Multiple Sclerosis,
severe arthritis, cancer, epilepsy, HIV/AIDS, spinal cord injury/disease or for
compassionate (end-of-life) care).

Category 1 individuals must have a physician signature in support of the application for
Authorization to Possess; and .

Category 2: individuals who suffer any other symptoms for which conventional
treatments have been deemed inappropriate.

Category 2 individuals must have a physician signhature in support of the application for

Authorization to possess and an assessment by a specialist in an area relevant {o the
treatment of the individual's medical condition {unless the physician is such a specialist).

Once an individual has applied and been approved for an Authorization to Possess, they can:
1. Apply to access the Government Supply of dried marihuana. This is provided through a
firm contracted by the government, Prairie Plant Systems (FPS), with deliveries made
directly to a residence using regular courier service, -

2. Apply for a ‘Personal-Use Production License’ (PUPL), with seeds for cultivation that are
available from PPS; or

3. Designate someone else to produce on their behalf under a 'Designated-Person
Production License’ (DPPL) with seeds for cultivation available from PPS.

Historically, persons with an Authorization to Possess dried marihuana under the MMAR have
been comprised of;

- 60% who access a legal supply through personal production;

- 20% who access a legal supply through designated production;
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- 10% who purchase dried marihuana from Health Canada; and
- 10% for whom there is an unaccounted supply.

1.3 Government Supply Contract

Since 2000, the Government of Canada has contracted for the supply of marihuana for medical
purposes with Prairie Plant Systems inc. (PP8). initially, this arrangement was established o
support research on the risks and benefits associated with the use of marihuana for medical
purposes.

Persons who rely on the Government Supply pay a flat fee of $5.00 per gram, with no additional
shipping cost. The supply cost for the Government Supply is around $11.00 to $12.00 per gram.
As a result, there is an effective subsidy to the user of more than 50% of the product cost
{including shipping charge). This price structure was infroduced in 2003 and was based on an
estimated number of 300 individuals participating per year. About 2 300 persons are expecied
o rely on the Government Supply during FY2012-13.

In 2003, the Government Supply contract was expanded to meet Court-imposed requirements,
under the Canadian Constitution, to provide reasonable access to a legal scurce of marihuana
for medical purposes to approved users. The exisling contract was amended to cover the
period to October 2008. The contract was then re-awarded to cover the period to October 2011,
A competitive RFP process was undertaken during 2009-10 in which PPS was the successful
bidder to provide the government marihuana supply through to March 2014 (including an option
. year),

The current (2010) contract involved an estimated contract price (over 3 fiscal years) of $16.8M
“with an option to extend to the 2013-14 fiscal year.

1.4 MMAP Activity Volumes
As of August 13, 2012, there were 21,986 persons with Authorizations to Possess. The

exponential growth of MMAP over time is shown in Figure 1.1, which documents a nine year
cumulative growth rate of 43%.
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Figure 1.1 — Growth of MMAP (Persons with AP)
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Figure 1.2 shows Authorizations to Possess by region. Certain provinces have shares of MMAP
participation that excead their population shares, most notably British Columbia and Nova
Scotia. The share of MMAP participation for Quebec is disproportionately lower than its
population share.

Figure 1.2 — Authorizations to Possess (ATP) By Region
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In 85% of recent ATP applications, there was a single reported disease condition, while in 15%
of cases there were two or more disease conditions reported.

The majority (72%) of ATP applications involved Category 1 medical conditions (i.e., severe
arthritis, spinal cord injury, spinal cord disease, multiple sclerosis, cancer, AIDS/HIV, epilepsy or
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others) while a minority (28%) involved Category 2 diseases for which a specialist (in addition to
a General Practitioner) had to support the application. The Category 2 medical conditions
included: chronic pain, Crohn's Disease and Hepatitis B and C.

1.8 MMAP Program Costs

Since FY2005-06, the MMAP has been resourced at an ‘A-base’ funding level of $6.0M per
year. Against this, program costs {comprised of HC salary, O&M and corporate costs for
program administration and the contract costs for the government suppler) have risen sharply in
response to the exponential increase in the number of ATP-persons. This is shown in Figurs
1.3, which shows program costs of $8.9M (FY2009-10) with forecast growth to $17.5M
{FY2013-14). Roughly half of MMAP program costs retate to HC program admm;strat;on the
other half relate to the contract costs of the legal marihuana supply.

The expected program deficit would increase from $2.9M (FY2009-10) to $11.5M (FY2013-14)
and continue to grow over time. In the current fiscal restraint environment this is a major
challenge.

Figure 1.3 — Forecast Growth of MMAP Costs ($Million)
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1.6 Concerns with MIMAP

Residential marihuana cultivation, which is legal under PUPL and DPPL production licenses, is
the primary concern related to safety and security.

Canadian law enforcement authorities have documented alleged cases of misuse of marihuana
production licenses relating to diversion of product to the illicit market. Some 190 cases of
alleged criminal misuse were reviewed over the period from 2003 to 2010. Some of these
involved the presence of a weapon (8% of misuse cases), violent attacks and home invasion
(8%) and shootings {(1%). About half of the misuse incidents involved persons holding
production licenses who had previous criminal records.
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It may be more onerous for law enforcement to obiain an entry warrant at a residence that is a
licenced production site (PUPL or DPPL) where it is believed that marihuana is being diverted to
the illegal market, as the existence of this legal operation cannot likely on its own constitute
reasonable and probable grounds that an offence has been committed. This means that
evidence over and above the mere existence of a residential grow operation must be obtained
through investigation, intelligence gathering, fips received, the presence of unusually high
electrical consumption, etc., in order for police to have the reqguisite reasonable and probably
grounds on which to obtain a search warrant for a MMAP grow operation. This need for
evidence beycnd the exisience of a residential grow cperation is referred to in this analysis as
the need for additional evidence. As stated eartier, it follows that law enforcement, under the
new program, may be able 1o obtain search warrants with only evidence of a residential grow
operation, as alf residential grow operations will be iflegal.

Law enforcement authorities believe that current production levels can generate much higher
yields per marihuana plant than what is estimated by Health Canada for the purpose of
determining the ‘'maximum number of plants’ permitted to be grown {o generate a reasonable
legal supply for medical use. Their concern is that persons have the opportunity to grow well in
excess of their authorized daily amount for medical use and also supply to the illicit market from
their excess supply (even if they are within the approved limit of marihuana plants).

Health Canada has limited inspection resources to ensure compliance with the conditions of
production licenses in residences and cannot enter a residence without the homeowner's
consent in the absence of a warrant. In 2010, Health Canada carried out special inspection of
75 MMAP production license sites. Of the 27 sites for which a person answered the door, only
55% allowed inspection of the residence and 45% refused the inspection.

Residential marthuana cultivation (usually indoor hydroponic) gives rise to various safety
concerns. There is an increased risk of fire associated with Serry-rigged’ modifications to home
electrical systems by unqualified individuals. It is recognized that marihuana grow-ops have a
much higher risk of residential fire than a normal residence. The review based on Canadian law
enforcement information of MMAP misuse identified an electrical hazard in 12% of cases and
there were 2 cases (1%) where residential fires had occurred.

In addition to fire risk, the presence of high humidity (from poor ventilation of indoor cultivation)
can lead to mould build-up that is associated with an increased prevalence of asthma-related
symptoms such as chronic wheezing, irritation symptoms, and non-specific symptoms. There is
also potential exposure fo chemical contamination from pesticides and ferdilizers.

There is also broader social concern with the exposure of children to marihuana through home-
based marihuana cultivation. The presence of marthuana at home increases potential drug
access, exposure to potential lllegal activities, criminal association and possible home invasion.
The police noted that children were present in 15 of the alleged misuse cases (8% exposure
rate).

These concerns are addressed, where possible (given available empirical kterature and
empirical data), in the methodology section of this report.
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1.7 Regulatory Proposal
Under the proposed regulatory changes:

- Physicians and nurse practitioners will provide the patient with a medical document
which will then authorize the patient to order marihuana from a Licensed Producer (1LP).
The patient will then register to become a client of the LP and the LP will verify the
information provided by the patient. Health Canada will play no direct role in this
Drocess;

- Residential marihuana cuitivation will no longer be legal;

- legal marihuana supply will be resiricied {o producers who apply fo be licensed for this
purpose by Heatth Canada as a LP;

- Patients will register and order marihuana directly from an LP by phone, fax, mail or on-
line and be required to provide proof of physician/health care provider documentation in
support of their registration;

- The LP will determine whether: a) the physician/nurse practitioner documentation is
genuineg; b) the physician/nurse practitioner documentation has not been tampered with;
and c¢) the physician/nurse practitioner is in good standing with an appropriate
professional licensing authority;

- The LP will ship marihuana directly to their registered client, or fo a physician/nurse
practitioner, pharmacist or hospital;

- The LP ‘product label’ will act as necessary tegal proof of authorization of possession of
marihuana for medical purposes;

- Health Canada will manage the licensing, auditing and inspecting of LPs;

- The LP is the commercial entity that will supply dried marihuana to meet the authorized
demand for the use of marihuana for medical purposes, subject to commercial viability;
and

- The commercial market will determine the price of supply/demand of marihuana for
medical purposes in an unreguiated manner.

The proposed changes anticipate the commercial viability of LP entrants and a high degree of
competition in the legal marihuana market, which should lead to efficient production and prices
that are sufficiently competitive so as {o lead fo continued growth in volumes demanded by legal
marihuana users for medical purposes.

1.8 Potential Benefits of the Reguiatory Proposal
Under the proposed changes, the regulations will no longer specify the disease conditions for

which marihuana may be authorized by physicians or other authorized health care prowders in
addition, Health Canada will no longer be involved in:
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- subsidizing marihuana for medical purposes; and

- managing the authorization process o access a legal marihuana supply and having
access to confidential personal medical information.

Law enforcement will no longer be unsure about:

- whether marihuana cultivation is permitted in a residence (as all such production will be
illegal).

Fire/femergency services and rmunicipal authorities will no longer be unsure about:

- whether a residence may pose a safety threat as a result of legal marihuana cultivation
with potential fire/electrical hazard, toxic chemical hazard and mould hazard.

The purpose of the subsequent sections in this report is to present the results of the cost benefit
analysis conducted to assess and quantify the social benefits and costs that are likely to arise
from the regulafory proposal, by inducing behavioural change that alters the level of net social
benefits.
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CHAPTER TWO

2. Stakeholder Summary

’ Stakeholder Profiles

This section presents a portrait of various agents and actors in society who are likely to be
affected by the proposed regulatory changes governing access to marihuana for medical
purposes. In general, stakeholders affected by the public policy change fall into three broad
categories: a) households or consumers; b) businesses or industry; and ¢) governments. The
proposed marihuana medical access regulatory reform is expected to impact individuals and
institutions in all three categories. '

A. CONSUMERS & HOUSERHOLDS
1. Current and Future Users of Marihuana for Medical Purposes

The first category of consumer stakeholder includes those persons currently engaged with the
Marihuana Medical Access Program (MMAP). These are individual Canadians who have
successfully applied to legally use marihuana in response to a particular medical condition.
There were 21,986 such persons as of August 13, 2012, it is important to note, however, that
the number of participants in the MMAP has grown exponentially over the past ten years, with
40% year-on-year growth from 2003 to 2010, and then 60% from 2010 to 2011. This dramalic
growth is crucial to understanding the needs of both the Status Quo and the Policy scenarios,
as this is a consumer base that is rapidly expanding.

Of the current MMAF participants, there are four categories of supply source:

a) those who are licensed to grow their own marihuana for medical purposes (Personal
tJse Production License or PUPL);

b) those who have designated another individual to grow marihuana for them (Designated

Person Production License, or DPPL);
¢) those who purchase marihuana directly from the Government of Canada supply; and
d) those whose source of supply is unknown.

Individuals in these four categories constitute the foundation of the legal demand for marihuana
for medical purposes in Canada. This is distinct from the overall demand for marithuana, which
includes the illegal use of the marihuana for recreational purposes, as well as unauthorized use
of marihuana for medical purposes, both of which are beyond the scope of the regulations and
this study.

Under the MMAP, the two provinces with the heaviest usage of marihuana for medical purposes
per capita are British Columbia (6.7% of MMAP participants are in BC), and Nova Scotia (5.6%).

The MMAR allow access to marihuana for medical purposes for persons with the following
conditions: Multiple Sclerosis; Spinal Cord Injury; Spinal Cord Disease; Cancer; AlIDS/HIV
Infection; Severe Arthritis; Epilepsy; and End of Life (Category 1). There is also a category for
conditions beyond the contemplated scope, where access {0 marihuana for medical purposes
requires support from a medical specialist {Category 2).
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Under the proposed regulations (Policy scenario), the current MMAP participants will become
" the core customer base for the new LPs. They will drive most of the demand for the LPs'
products.

The proposed regulations would eliminate the PUPL and DPPL designations. As a result, ail
Canadians who legally use marihuana for medical purposes would be required to obtain their
marihuana from LPs (and, possibly from pharmagcists, physicians or nurse practitioners who
could also be authorized o stock and sell if). The new regime would eliminate the specification
of medical condition categories that are eligible for access {o marihuana for medical purposes,
which could potentially expand the number of legal users,

A successful policy regime would have the capacity to reach new users who are price- and risk-
sensitive, and who might be involved in the iliegal marihuana market as they seek relief for their
symptoms. These persons might have found the current MMAR program to be difficult to deal
with.

New program participants might be attracted away from the illegal market to the new regime
through a combination of:

a) prices that are lower than those prevailing in the illegal market;
b) a product of higher quality;

¢) a product with higher assurance of availability from LPs under legal and normal
business conditions;

dj removal of legal threats and/or social stigma related to marihuana use; and
e} belief that marihuana could be used by patients with a wider variety of symptoms.

it is estimated currently that there are roughly 450,000 marihuana users in Canada who report
using marihuana for medical purposes. These persons could potentially make a strong market
base for LPs’.

2. General Canadian Population

A change to the MMAR will also have an impact on the general population of Canada — i.e.,
persons who do not use or purchase marihuana for medical purposes. Despite not being active
participants {or consumers) of marihuana for medical purposes, the general population is
nevertheless affected by marihuana production and consumption in two important respects.

Firstly, there is extensive evidence (elaborated further in the Literature Review and other
sections of this report) that residential production of marihtuana raises public safety concerns.
These include increased risk of fire, exposure fo {oxic chemicals and mould, and potential

' The Canadian Alcohol and Drug Use Monitoring Survey (CADUMS) for 2011, administered by Statistics Canada for
Health Canada, identified that 1.6% of Canadian adults {(aged over 15 years and over) reported using marthuana in
the past year for medical purposes. This study uses an upper ceiling of 450,000 users.
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ground water contamination from improper waste disposal. Secondly, residential production of
a controlled substance tends to produce adverse public security issues - increased risk of
burglary, home invasion, criminals convening in areas where they believe marihuana is being
grown, and potential viclence against individuals who are carrying marihuana.

The MMAR impact on the general Canadian population, largely due to the misuse of PUPLs and
DPPLs as de facto “grow ops” under the legal cover of a MMAR production license. In the
Policy scenario, all non-LP production of marihuana becomes illegal by definition, making any
non-L.P “grow ops” iillegal and, therefore, no longer an unintentional by-product of the MMAR.

B. INDUSTRY, BUSINESS & MEDICAL SERVICES
3. Physicians/Medical Community

There are 69,700 licensed physicians in Canada (2011 Census), which is a rafio of 203
physicians per 100,000 Canadians. This number is divided between 35,350 family medicine
practitioners, and 34,350 speciglist physicians. Under both the existing MMAR and the
proposed Policy scenarios, physicians play a key role in supporting an individual's access to
marihuana for medical purposes. As with the treatment of all symptoms and conditions, they are
responsible for assessing and evaluating their patients’ medical needs to determine the most
appropriate and effective treatment.

Under the MMAR, the paperwork required to support the palient's application for authorization
to access marinuana for medical purposes has been characterized by physicians as onerous. if
the patient's medical condition is not covered under the nine recognized conditions listed (i.e.,
Category 1), the MMAR require patients to seek advice from a specialist to support the patienf's
application as appropriate in light of thelr symptoms and overall treatment plan.

Physician willingness to support the use of marihuana for medical purposes varies considerably
from province to province, with British Columbia and Nova Scotia having the highest rate of
support. Under the MMAR, physicians bear a time cost to support program administration in
filling out the necessary paperwork to support patient authorization for the use of marihuana for
medical purposes.

Under the proposed Policy scenario, the need to recommend a specialist will be eliminated, as
there is no category of allowable conditions. Furthermore, the document required fo be
completed by physicians is anticipated to be much less complex and time-consuming to
complete.

In addition to physicians, it is anticipated that other health care practitioners {(e.g., nurse
practitioners) will also be able to support the access to marihuana for medical purposes, if
authorized by their provincial reguiatory authorities.

Health Canada will no longer play a role in authorizing user access to the regime, although it will
continue to support health care providers through the support and review of scientific
investigation of the health effects of using marihuana for medical purposes.
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the approved production volume associated with a specific facility). However, they will
not be able io operate “storefront” sales locations, and their marketing and promotional
activities will be limited as a result of marihuana’s status as a controlled substance. Alt
marihuana will be disfributed in dried form. All LPs must provide standardized
packaging and labelling for their product, and ensure its safe and secure distribution
{with signatures required at all transition points during delivery).

LP start-up costs will be significant in the short term, as they are required to obtain a license, fo
establish a secure indoor growing area, to provide sufficient manpower and infrastructure fo
grow crops, to prepare operations for mandatory inspections by Government of Canada and to
provide regular reporting to the Health Canada’s Office of Controlled Substances (OCS). LPs
will pay for their supply of seeds, production supplies (e.g., water, eleciricity, equipment,
packaging materiais, etc.) and provision of a secure delivery system.

LPs will benefit from the opportunity to participate in the new industry of providing legal
marihuana for medical purposes directly fo eligible consumers. They will be free to compete
within the bounds of the regulations and grow their client base. Projecting the size, number,
productive capacity and viability of LP is the crux of the Policy case and is a matter of particular
focus in the analysis.

C. GOVERNMENTS
6. Municipal Governments

There are 5,800 municipalities in Canada of varying sizes and socic-demographic composition.
These municipal governments will be impacted by the proposed reguiations in two key respects.
First, they currently shoulder the burden of the majority of the public safety and security costs
identified above (e.g., fires, burglary) as the responsible agencies (e.g. fire depariment, police
service) are generally funded municipally. Under the current MMAR, municipal governmentis
have consistently highlighted the dangers of residential production of marihuana.

Second, municipal governments would potentially be involved in the business regulation of LPs,
through land-use zoning, business permitting and by-law inspection of LP facilities.
Municipalities will generally require that LPs be registered as a business entity and pay for
municipal services like any other business. It is possible that LP production facilities and places
of business may require a greater response from municipal agencies and first responders if they
become the undue target of crime. Commercial indoor marihuana production by LPs may also
impact on municipal land-use or environmental bylaws where applicable.

Municipal governments are also responsible for the fire departments that must respond to the
increased risk of fire from residential indoor marihuana cultivation. While all forms of residential
marihuana cultivation fikely involves a higher fire risk than the baseline (i.e., for all family
residences), the evidence from fire services data is that the risk of fire resulting from electrical
wiring/equipment and risks related to faully installation or construction are likely to be much
higher when the legal scale of approved marihuana cultivation is exceeded and the MMAR
production activity is misused as a de facfo marihuana ‘grow-op’.

7. Law Enforcement Agencies
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First, it has engaged a Government Supplier under contract — Prairie Plant Systems (PPS) - to
provide legal marihuana to authorized users. This confract was the result of an open
competition in 2000, followed by subsequent amendments. PPS produces a contracted amount
of dried marihuana, which is distributed to individuals at a price of $5.00 per gram. The size of
the MMAP has grown exponentially over the past ten years resulting in amendmenis to the
contract with PPS to provide an adequate legal supply.

Second, Health Canada is responsible for administration of the MMAR, Individual Canadians fill
out forms and apply for an authorization to possess and use marihuana for medical purposes
(ATP). In addition, the Government of Canada bears the administrative costs of processing
applications for PUPLs and DPPLs. As of August 13, 2012 there were 21,986 ATP persons
under MMAP, and this number is expected to continue to rise to 40,000 ATPs by 2014,
Processing and monitoring active ATPs requires system and human resource support.

Third, the Government of Canada is subject to ongoing litigation with respect to the MMAR.

The contract with PPS will expire at the end of March 317, 2014 with no intention to extend it.
This will generate cost savings related o the effective subsidy (i.e., the difference between the
actual supply cost and the price paid by users). Program administration costs will diminish, as
rather than processing and licensing individual applicants, the Government of Canada will only
deal with the licensing and inspection related to a small number of LPs. These LPs will be
subject to regulatory oversight, including security and quality inspections, as well as regular
reporting and business license extensions. _Ps would also be subject to corporate income tax.

Under the MMARP, the licensing and administration of ATPs is handied by a dedicated team
within Heaith Canada, along with the management of the contract with the Government
Supplier. In the Policy scenario, licensing and administration related to LPs will be incorporated
into the operations of the Office of Controlled Substances.
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3.1 Cannabis/Marihuana Usage and Trafficking

A series of reports from consultations with multiple stakeholders, conducted by Health Canada
in regards to the MMAP, was analyzed. This included feedback from doctors, government
officials, law enforcement, compassion clubs and individual Canadians, often with personal
stories of their use of marihuana for medical purposes and experience with the existing
regulatory regime. This review provided a framework to understand the current regime and its
chalienges, and io identify further resources to pursue.

Existing personal-use growers, designated growers and participants in the current MMAP were
largely opposed to the new regulatory proposals. A minority of participants, largely those who
were not growing or who had found a designate, had mixed response to the new regime.
However, the comments of some pariicipants and other stakeholders, when combined with
inferences from the literature, suggest that these groups could benefit from the proposed
regulations via: (i) easier access to marihuana for medical purposes, which would lead to lower
information and other transaction costs, as well as shorter delays; and (ii) greater product
choice and “freedom of choice” from a reguiated industry that, in time, would be producing a
produet of higher and more predictable and reliable quality.

A review of studies [Dandurand et al (2002), Easton (2004), Jaworski (2009), Lucas (2009),
Patton-Bodnarchuk (2004), Plecas et al (2005), Tjepkema (2004)] identified key trends in
Canadian marihuana use and trafficking.

A review of studies [Ben Amar (2008), Hazekamp (2006), Health Canada (2010b), Seamon
(2007) Williams-Skeel (2006)] of the medical perspective on the use of cannabis for medical
purposes was also assessed. Generally, while there have been studies reporting some
{anecdotal) positive effects of cannabis for the treatment of certain medical conditions these
have not been replicated with sufficient rigour and/or without contradictory evidence from other
studies,

Health Canada (2010b) concludes that there is insufficient evidence to scientifically conclude
that the benefits of cannabis treatment for certain medical conditions cutweigh its risks to health.
In particular; :

- Precise dosages for cannabis have not been established (i.e., the complex
pharmacology of cannabinocids, inter-individual differences in cannabinoid bioavailability,
prior exposure to and experience with cannabis, the variable potency of the plant
material, and different dosing regimens used in different research studies all contribute
to the difficulty in reporting precise doses or establishing uniform dosing schedules);

- While there are many anecdotal reports of the therapeutic value of smoked marihuana,
scientific studies supporting the safety and efficacy of marihuana for therapeutic claims
are generally inconclusive; and

- The risk/benefit ratio of marihuana should be carefully evaluated in patients with the
following medical conditions {because of individua! variation in response and tolerance
to its effects, as well as the difficulty in dosing):

a) patients with cardiac disorders (i.e., concerns re: hypotension, possible
hypertension, syncope or fachycardia);
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b) patients with respiratory insufficiency such as asthma or chronic obstructive
pulmenary disease {(concern re: smoked marthuana);

¢) patients with a history of substance abuse including alcohol abuse (concemns re:
rigk to abuse marthuana); ’

d) patients with mania, depression, or schizo'phrenia who should be under careful
psychiatric monitoring (concern re: exacerbation of such ilinesses); '

e) patients receiving concomitant therapy with sedatives, hypnotics or other
psychoactive drugs (concern re: additive or synergistic CNS effecis);

f) patients should be advised of the negative effects on memory and to report any
mental or behavioural changes that occur after using marihuana; and

g) patients with ongoing chronic hepatitis-C should be strongly advised to abstain
from daily cannabis use (concern re: marihuana use as a predictor of steatosis
severity in these individuals).

Seamon (2007) nofes that marihuana may alleviate symptoms associated with cerfain
neurologic disorders (e.q., muscle spasticity in patients with multiple sclerosis and spinal cord
injuries; fower urinary tract symptoms in patients with MS; anailgesia, muscie relaxation,
bronchodilation, saliva reduction, appetite stimulation and sleep induction for patients with
amyotrophic lateral sclerosis) and in the treatment of a variety of pain disorders (e.q.
prophylactic and sympiomatic treatment of migraine headache and phantom Ilimb pain;
treatment of acute pain associated with sickie cell disease). However, he concludes that the
overall evaluation of the efficacy of marijuana is difficult to ascertain. The available studies are
generally characterized by a lack of control groups, small numbers of patients, short duration,
and imprecise outcome measures.

This medical assessment and overall concern regarding marihusana's use as a ‘treatment’ was
supported by the feedback from the Canadian medical community during the Health Canada
consultations [CMA (2011)] and the "needs assessment” conducted with family doctors at the
Coliege of Family Physicians of Canada (CFPC) Family Medicine Forum in Montréal in
November 2011. Key concerns cited by medical professionals and practitioners were:

() Lack of scientific evidence, information and guidance available to the ordinary
physician on the risks and benefits of marihuana for medical purposes;

(i) Lack of establishedfregulated standards and clinical practice guidelines on
prescribing practices for marihuana for medical purposes;

(i Too much similarity with fraditional prescribing practices under the new regime
(which is seen as a negative feature by the medical community and a positive
feature by many other stakeholders);

(iv) lLack of guidance on ‘prescribed dosage’ and ‘period of treatment time’, and the
potential impact on medical legal liability;

{v) The risk of “over-prescribing” marihuana, particularly given the absence of clinical
practice guidelines for its usage. This risk creates additional costs and burdens for
physicians because they need to conduct additional oversight and monitoring;
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(vi) Pressure on physicians who are the sole practiioners in their communities to
support the use of marihuana for medical purposes despite their discomfort on
medical and/or ethical grounds: and

{vii) Lack of research andfor a clinical trial component in the reform proposal.

A wide body of literature on the economic considerations of marihuana use and trafficking has
been considered in the context of the broader policy of marthuana legalization. Much of these
economic considerations are also valid within the context of this more focused assessment of
the regulatory change and the use of marihuana for medical purposes. This CBA does not
address the larger policy issue related to marihuana legalization. Key studies [Becker et al
{2006), Brelteville-Jensen-Line (2008), Godfrey et al (2002), Kilmer et al (2010), Kitmer-Pacula
(2009), Mcbhonald et al (2005), Pacula et al (2003), Rhodes et al (2000), Single (1298)] suggest
that economic regulation, rather than prohibition, of access to marihuana for medical purposes
would generate economic benefits that far outweighed the costs associated with pursuing and
prosecuting tow-level crime like marihuana dealing.

Key considerations for potential LPs, which are relevant for assessing the impact of the
proposed regulation, include:

{i) The cost of applying for and receiving a license and approvals from local
governments;

(ify The full cost of invesiment, including: financing costs; information and transactions
costs (which can be significant for a new industry); costs of establishing the
distribution system and relationships with suppliers; costs of atiracting, hiring and
training the work force; and the costs of meeling the safety, security, quality,
record-keeping and other regulatory costs (many of which are ‘sunk costs’ that
may be difficult to recover in the event of company, industry and/or regulatory
failure);

(it} The cost of operation, including: cosis of labour and intermediate inputs (goods
and services) from suppliers’ on-the job fraining; ongoing regulatory compliance;
and providing reliable information on their products to doctors, Health Canada and
other stakeholders;

(iv) The cost of adapting to and complying with new regulatory requirements after start-
up; and

) Any regulatory constraints oh advertising and marketing.

3.2 Crime Prevention and Public Safety

Crime prevention studies [Bowles (2010), Cohen (1898, 2010}, Cohen et al (2004), Dhiri-Brand
(1999), Reppetto (1976), Roman {(2010)] have shown that any afttribution of benefits to
government faw enforcement must take into account the ‘displacement effect’ of crime reduction
on shifting (rather than diminishing} criminal activily. This lilerature has also developed
willingness-to-pay or economic costs of criminal activities.
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An economically-rational deterrence effect on illicit drug aclivity was developed [Chang et al
(2008)} using a calibrated general equilibrium model result for the United States (US) fo
determine optimal drug policy for a low-income neighbourhood. This model analyzed the
consequence of both demand-side and supply-side drug policies and compared welfare gains
through calibrated simulation analysis in a manner similar to a general-equilibrium tax incidence
model.

cfectively, drug trafiicking was treated as an occupational choice with employment and drug
transactions modelled in a search-theoretic manner. The drug market equilibrium was
established through supply/demand interaction and the entry of drug dealers continued until
expected (risk-adjusted) pure profit was eliminated. The extent to which community members
opted for a career in the drug market determined the supply of drugs by the community.

This model and its results were considered relevant to this study as it was the only empirical
model in the literature that provided a behavioural response of drug trafficking fo changes in the
probability of conviction. The calibrated simulation results indicated that a 10% increase the
probability of criminal cotwviction for drug trafficking or production would decrease the number of
active dealers by 0.26%.

Additionally, a consortium of twenty (20) law enforcement agencies [RCMP (2010)]
(representing services to perhaps more than 75% of the Canadian population) reviewed 190
cases over a six to seven year period in which police made an investigation of a residence for
which a person held a valid MMAR production license (PUPL.,, DPPL)%.

A review of alleged ‘misuse’ cases (Figure 4.7 below) showed that the number of such alleged
misuse cases as a proportion of MMAR authorizations to possess varied from 1.5-3.0% over
2005-2010. However, there is a low estimated rate of police detection for marihuana cultivation
(i.e. grow operation). One British Columbia (BC) study estimated this rate at 5% [Dandurand et
al (2002)] while another study estimated the rate for Quebec at 2.5% [Bouchard (2007)]. If a
higher (10%) rate of detection is assumed, this implies that the estimated rate of MMAP ‘misuse’
could be in the range of 15-30%. The lower rate of 5% detection would imply an estimated rate
of MMAP ‘misuse’ in the range of 30-60%.

Health Canada regulatory analysis dealing with cigarette ignition propensity [Health Canada
{2005)] used fire statistics from the Canadian Association of Fire Chiefs Annual Report — Fire
Losses in Canada for various years to estimate probabilities of fires. The analysis followed this
approach using available average Canadian data for a five year period (1988-2002) that
involves the most recent data available.

3.3 Reguiatory Compliance Theory
The theory of regulatory compliance was assessed to better understand how the proposed

regulations might impact the behaviour of persons already accessing marihuana under the
MMAR and persons who always have an option to access marihuana for medical purposes from

? RCMP (2010) An Analysis of National Cases Relatsd to the Marihuana Medical Access Regulations. The law
enforcement agencies including RCMP, OPP, SQ and municipal police in Toronto, Montreal, Vancouver, Ottawa,
Calgary, Edmonton etc.
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the illegal market. In particular, this study explored what evidence exists to help anticipate the
expected regulatory compliance of Canadians under the proposed new reguiatory regime. The
success or failure of the new LP industry is predicated in the assumption that, as in other
regulatory regimes, the new regulations will be enforced such that the requirements are obeyed
by persons subject to the regulations.

Key insights were derived for three key issues relevant to the transition between the existing
and new regulatory regimes of accessing a legal supply of marihuana for medical purposes;

A. Monitoring regulatory performance and the behavioural response of agents following
reguiatory change;

B. Impact of regulatory change on compliance performance and market dynamics; and

C. Impact of inspection on compliance motivation and relationship between the
regulatory authority and the affected population.

A) Monitoring Regulatory Performance

Existing regulators taking on new and unfamiliar responsibilities typically encounter limitations in
their ability fo measure and report on performance {Sparrow (2000, 2008)]. Akhough the
proposed regulations are patterned on the existing regulatory regime for controiled substances,
the performance management and reporting by Health Canada (HC) will likely be based on the
following:

(i) Presumed relationships between inputs, outputs, intermediate outcomes and final
policy autcomes from the logic model and “theory of the regulation”;

(ii) Qualitative and anecdotal information and complaints from the media, competitors,
business customers, civil society groups and other affected and interest groups on
the determinants of compliance and other indicators of outcomes and results; and

(i) Improvements to compliance and other outcomes resulting from projects that
mitigate a specific regulatory problem, risk or harm, and which are selected
because of their ability (based on the theory and logic model) to contribute to the
higher level ouicomes and objectives of the regulatory regime.

in the context of the uncertainty of establishing a new and commercially viable LP industry to
supply a legal source of marihuana for medical purposes, Health Canada will need to closely
monitor the performance of LPs as they ramp up to full production. This may be challenging in
terms of access to information (beyond what is required {0 meet regulatory reguirements).

B) Impact of Regulatory Change

The proposed regulations make fundamental changes to the legal marthuana supply industry.
Generally, regulatory change results in the expansion or contraction of regulations affecting an
existing stakeholder group. However, the proposed regulatory regime for legal marihuana for
medical purposes will fundamentally change who is being reguialed. As this is an uncommon
occurrence, the literature was investigated to determine the likely results of a fundamental shift
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in the focus of government regulation, in particular, how Health Canada's focus (away from
licensing of individuails and towards licensing commercial producers) will change the incentives
and behaviour of individuals.

Changes in regulatory scope and reach (i.e., the affecied population and their attitudes) could
have either a positive or negative influence on compliance and other intermediate and final
outcomes [May-Koski (2004)]. These ouicomes will depend on;

- The affected population’s experience, resources and interest in complying with the
regulation;

- Structural change and (possible) market concentration in the industry, which could either
improve compliance (i.e., fewer firms are easier {o regulate) or make compliance more
problematic (i.e., larger and more powerful firms can increase political lobbying and
regulatory capture, and lead to the “too-big-to-fail” erosion of enforcement);

- Changes in political, voter and consumer interest and media attention can change
regulatory compliance and performance over fime [Sparrow (2000, 2009}

- Changes in a regulated market's growth and profitability can result in competitive
turbulence and greater compliance variation, especially during market downturns when
cost cutting pressure can reduce compliance resources; and

- Rapid market growth and entry of new regulated firms can also place pressure on the

' regulatory authority’s inspection and enforcement during times when investment and
market pressures are focused on increased production, perhaps to the point where the
firms may cut corners in complying with regulations.

C) Impact of Inspection

The establishment of a new LP market under the proposed reguiations requires a series of
inspections, particularly at the start-up phase of the new businesses. Regulatory compliance
theory [May-Koski (2004}] highlights the importance of the relationship between inspectors and
regulated industry managers which may create positive and hegative motivations and trade-offs
between the two. For example, inspectors that are collegial, respectful, less formalistic and
provide good information on the requirements of the regulation can increase positive
motivations through shared information, learning, "mental models”, problem solving and a
“social contract” between the reguiator and affected population. Such an approach also reduces
negalive meolivations through increasing transparency, demystifying the regulation and its
enforcement and compliance programs, and reducing the fear, risk and uncertainty that promote
negalive motivations towards compliance,

3.4 System Dynamics

Marihuana use and resulis from a complex set of relationships and interactions between
marketls and stakeholders (e.g., governments, users, doctors, law. enforcement authorities,
suppliers). A System Dynamics approach [Sterman (2000), Morecroft (2007)} captures the inter-
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relationships between these system elements and enabies the analysis of causal loops that
affect the behaviour of the overall system.

System Dynamics (as opposed to Systems Thinking) requires “causally-closed” models
[Richardson (1991}, as the causes of the hehaviour exhibited by the system must be found
endogenously — within the structure of the system model itself. While there will be external
inputs and outputs which have an impact on the magnitude of the sysiem’s operations, the
causal relationships which create that behaviour must be entrenched within the system itself.

The Cost-Benefit Analysis benefited from a System Dynamics model of individual and firm
behaviour over time for the legal marihuana for medical purposes supply industry. This model
involved: LPs, production capacity, strategic resources, market processes, production
processes, pricing impacts, projected growth, projected users etc.

The System Dynamics model was based heavily on various studies refated to modeling and the
conceptualization process [Forrester (1961), Randers (1980),, Vennix et al {1892), Hodgson
(1992), Saeed {1992), Richardson et al (1992), Winch (1993)] which inciude examples of the
process and structure of developing an industry meodel, including how consumers gain
awareness of products, the development of supply, marketmg, distribution, and consumer usage
patterns.

Specific studies that were relevant {o requlatory compliance and legal/iifegal market dynamics
included: :

- Homer (1993, 1997), which developed a ‘War on Drugs’ model o understand cocaine
prevalence trends and policy impacts. The model captured the cocaine market
mechanism including supply, demand, price, and market actors as well as how the
criminal justice system interacis with the illicit market;

- Lyneis {1999, 2000}, which developed a detailed, calibrated model to support the
development of business strategies. it focused on market share and resource allocation
between competing companies and assessed cost-benefit tradeoffs of business
strategies. Lyneis (2000) also explained the causes for market behaviours and illustrated
that System Dynamics models can “provide more reliable forecasts than statistical (non-
structural) models);

- Gavana-Clifford (2006), which tested the causality between tobacco import behaviour
and government policy options in New Zealand;

- Dudley (2004), which examined the inter-relationships between demand, price and
forecast stock and log availability, log harvesting capacity, log exports and the impact of
an export ban on Papua New Guinea,;

- Delsys Research Group (2012), which developed a qualitative system dynamics model
depicting the “theory of the business” for the new consumer product safety regulatory
regime at Health Canada; and

-  Tawileh et al (2008), which developed a model of alcohol misuse, which touched on
many of the same issues as marihuana use for medical purposes, including law
enfarcement and doctor/patient relations.
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Specific studies that were relevant to business and user dynamics included:

- Sterman (2000), which modeled commodity cycles and examined how price functions to
balance supply and demand, and examined the business supply chain mechanism and
how business adjusts capacity to meet orders and demand; and

- Delsys Research Group (2004), which developed a strategic ‘business flight simulator’
for First ‘Nations Statistical Institute. This business-planning tool modeled inter-
relationships between market demand for statistical services, production, human
resources and financing.

Specific studies that were relevant to ficensing, compliance and law enforcement issues
included:

- Delsys Research Group (2008), which mapped broadecasting and telecom licensing
processes and tracked information flows into and through the process. The model
included unaveidable re-work cycles and tested how to sustain organizational capacity to
meet performance requirements;

- Morecroft (2007), which focused on drug-related crimes and modeled inter-connections
between drug users, sireet market, police and the community; and

- Delsys Research Group {2005), which developed simulation models to support
strategies for combating mass-marketing fraud, including: entry, exit, marketing activity
invesiment, ROI, and sales success rates (i.e., victim responsiveness). The models
tested different compliance strategies, including law enforcement activities and related
deterrent effects.

Other literature that was specific to identification of variables and parameters required in the
CBA model is cited in the Methodoelogy section.
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CHAPTER FOUR

4. Cost Benefit Analysis - Methodology

This section describes in detail the methodology used in the Cost Benefit Model to estimate the
Status Quo and Policy scenarios over the forecast period and the Net Present Value difference
between them for monetized benefits and costs.

This section is divided into sub-sections that describe the following components:

1.

2.

10.
1.
12.
13.
14.
15.

16.

Persons Accessing Legal Marihuana for Medical Purposes;
Status Quo — Program Administration Costs;
Status Quo — User Benefits & Costs:

Status Quo — Safety Costs;

Status Quo ~ Security Costs;

Status Quo — Summary of Benefits & Costs;
Policy — Transition Model (April 2014);
Policy — Demand Curve;

Policy — Supply Curve;

Policy — |.P Market Equilibrium;

Policy — User Benefits & Costs,

Policy — Safety Costs;

Policy — Security Costs;

Policy — Program Administration Costs;
Po!iéy -~ Summary of Benefits & Costs; and

Net Present Value (Policy vs. Status Quo)

The methodology description will address each of these components separately.

it is important to note that the Cost-Benefit Analysis (CBA)} focuses on the consumption of
marihuana obtained from legal sources of supply for medical purposes. The broader issue of
ilhcit market supply and use (and their possible legalization) is outside the context of the study.
The only aspect of criminal activity that is included in the scope of the CBA is the potential
misuse of residential production licenses under the MMAR and, in the Policy scenario, the likely
continuation of such activity that, counterfactually, would have occurred under the MMAR. will
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4.1 Persons Accessing Legal Marihuana for Medical Purposes

The CBA study estimates a pool of potential persons who, over time, would be interested in
accessing legal marthuana for medical purposes. This was used to estimate the time path of
legal marihuana users in the Status Quo scenario. Following the development of a Transition
Model, this pool of potentially eligible rmarihuana users was also used {o estimate the path of
legal users in the Policy scenario.

4,1.1 Future Growth & Likely Upper Bound

Health Canada data on persons with Authorization-to-Possess (ATP) status were available for
the month of January values from 2003 to 2012 (Figure 1.1 above). This data showed
exponential program growth of over 40% per year since 2008.

It is difficult to confidently assume that such exponential growth can continue for another ten
years, as there is good reason to believe that there is a naturatl ceiling towards which the level
would approach {or a steady- state growth path that is much lower than 40% per year),

Assuming that exponentiat growth of 40% per year continues for the 12-year forecast horizon
from 2012 to 2024, this would effectively project an ATP tevel of about 690,000 persons in 2024,

The Canadian Aleohol and Drug Use Monitoring Survey (CADUMS) for 2011, administered by
Statistics Canada for Health Canada, identified that 1.6% of Canadian adults {(aged 15 years
and over) reported using marihuana in the past year for medical purposes. This would suggest
that there were 460,000 persons in 2011 who claimed fo use marihuana for medical purposes.
Of these persons, about half reported that their medical reason for cannabis use was related to
a chronic pain condition, while the other half reporied use related to insomnia, depression and
anxiety.

For the purpose of modelling the future growth of the MMAP (in the Status Quo scenario) over
the forecast period from 2014-15 to 2023-24, the analysis used an upper bound (or ceiling) of
450,000 Canadians who might become participants in the MMAP as the Reference case. In
order to provide a sensitivity analysis, the range of upper limit was assessed from 250,000 fo
650,000 persons participating in the MMAP.

A System Dynamics model® of program uptake was developed to track the growth. of the
program (to 2012) and to forecast program uptake to 2025. This continuous simulation model
used differential equations fo calculate variable changes cver time. Figure 4.1 shows a
simplified model structure in which potential ATP persons move through a process fo become
aware of, and apply for, access to the existing MMAF regime.

8 System Dynamics simulation models map the causal relationships that determine the behaviour of complex systems
and use differential equations to account for dynamic changes in stocks {(accumulations) and flow processes over
time. These models can be calibrated to replicate’known data and can be used to rigorously assess how complex
interaction and feedback processes in economic, environmental and social systerms influence behaviour over fime.
They can halp identify potential unanticipated consequences of policy proposals in both public and private sector
contexis. Systems Dynamic models were used fo inform the CBA with respect fo the growth of MMAP usage both
with and without resource constraints under the Status Quo scenaric, as well as the transition process between the
Status Quo and Policy scenarios. These models also informed other aspects of the regulatory change process.
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Figure 4.1 — Status Quo — System Dynamics Mode!
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The ATP process models the movement of potential ATFP persons through the license
application and renewal activities. The full model captures the complex dynamics of how Health
Canada issues and renews ATPs, DPPLs and PUPLs, and provides access to the Government
supply of marihuana for medical purposes.

The upper bound (ceiling) is represented by the sum of four stocks; 1) potential ATP persons; 2)
persons applying for an ATP in the licensing process; 3) persons with an ATP; and 4) ATP
persons involved in the renewal of their ATP, where:

Ceiling Value = Potential ATP + ATP Applications + Existing ATP + ATP Rencwals

For the Reference case (i.e. deterministic case), the study assumed there are 450,000 persons
who might be in need of marihuana for medical purposes (for simplicity, it is assumed that this is
constant over the forecast period to 2025). As there were 4,884 ATP persons in January 2010,
the majority of persons were in a ‘potential pool' of persons who might want to access the
MMAP regime. As the number of persons with ATP grows over time, the size of the potential
pool drops.

There is no Health Canada marketing or promotion of the MMAP, even though historical growth
has been about 40% per year over several years. Peer influence (i.e. ‘word-of-mouth’ - WOM)
is assumed to be the dominant process that continues to drive MMAP growth. Such a process
is often modeled in System Dynamics.

ATP Applications = Existing ATP * WOM Factor * [Potential ATP / Ceiling Value]
The resulting path of ATP perscns over time is an ‘s’-shaped logistics curve. This curve initiaily

tracks and continues the historical exponential path of growth before slowing and approaching
the ceiling value asymplofically.
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Over time, with infirmity of a growing and aging Canadian population, the effective ceiling couid
rise. However, it is likely that the effective ceiling on the number of ATPs would be reached
before 2024 and would involve a slowing of the rate of growth to some value less than 40% per
year.

The System Dynamics model produced outputs for January values which allowed calculation of
monthly compound growth rates. These allowed a monthly iime series to be generated so that
fiscal year annual average values could be determined.

The System Dynamics growth path is expressed in terms of the percentage movement towards
the asymptotic upper limit {ceiling). In order to allow for a different value for the upper limit, the
CBA model used the shape-path of the percentages and adjusted these to reflect that the
starting value {i.e. the value for FY2013-14) was a different percentage of the different ceiling
value. This can be seen in Figure 4.2, which shows several paths for the percentage movement
towards the asymptotic upper limit (for ceiling values of 250,000, 450,000 and 650,000). The
shape of {he paths is similar to a logistics ('s’-shaped) curve.

The CBA model for ATP in the Status Quo scenario is of the form™*:
(01) ATP() = Upper Limit Value * % of Ceiling(f)
where the pércent of ceiling at time () is based on the System Dynamics growth path (for a

ceiling of 450,000) and adjusted for the difference in starting value. This path is determined for
the aggregate number of ATP persons®.

4 Numbered egquations focus on caiculations that are embedded in the CBA Mode!.
5 Effectively, the percentage increment was estimated as a polynomial of degree two relative to the lagged value of
the ceiling. This produced a good fit for the System Dynamics growth path.
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Figure 4.2 — Status Quo -~ ATP Forecast Growth Path
As % of Ceiling Value Showing Upper Limit Values
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4.1.2  Siatus Quo — Composition by Supply Method

Under the MMAR, there are varicus supply methods that an ATP person can use to access
legally produced marihuana for medical purposes:

- Access the Government Supply (these are referred to as ATP-G);

- Grow their own supply under a Personal Use Production License (PUPL) (referred to as
ATP-P); or

- Arrange for their supply to be grown by a designated person under a De&gnated Person
Praduction License (DPPL) (referred to as ATP-D).

For the purpose of the CBA, it is important {o forecast the composition of these different types of
MMAP participants. In addition to these sfreams of ATP users, it also turns out that a
substantial proportion of persons with an ATP-G to access the Government Supply do not in
fact ever place an order through Health Canada to access this supply. Therefore, as this study
needed to estimate the actual usage of the Government Supply, the strearmn of ATP-G persons
was subdivided into two types:

- Persons who do, in fact, access the Government Supply (referred to as ATP-GS); and
- Persons who do not access the Government Supply (referred fo as ATP-O).

While there has been variation of time in the relative proportions of these ATP supply types,
there is guidance from Health Canada that the current proportions are roughly:

- 10% ATP-GS8: who access the Government Supply;
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- 10% ATP-O: who access unknown supply;
- 80% ATP-P: who grow their own supply under a PUPL; and
- 20% ATP-D: who arrange for their supply to be grown under a DPPL.
The model for ATP-P in the Status Quo scenario is of the form:
(02) ATP-P(t) = ATF-’(tj * %share-P
where the percent share of ATP who hold PUPL is fixed over the forecast period.
The model for ATP-D in the Status Quo scenario is of the form:
{03) ATP-D() = ATP({) * %share-D
where the percent share of ATP who hold DPPL is fixed over the forecast period.
The model for ATP-G in the Status Quo scenario is of the form:
(04) ATP-G(f) = ATP(t) * (1 - Y%share-P - %sharenD)

and is calculated as a residual to be consistent with the above forecasts for ATF (total) and
ATP-P and ATP-D.

The model for ATP-GS in the Status Quo scenario is of the form:
(05} ATP-GS{) = ATP-G(t) * %share-GS

where the percent share of ATP-G who actually access the Government Supply is fixed over the
forecast period.

The model for ATP-O in the Status Quo scenario is of the form:
(08) ATP-QO(t) = ATP-G() * (1 - %share-GS)

and is calculated as a residual to be consistent with the above forecasts for ATP-G and ATP-
GS.

These share paramieters were assumed to be fixed over the forecast period. In order to provide
sensitivity analysis, the percentage sharas for ATP-P and ATP-D was varied over a range and
the share of the residuat ATP-G was divided between ATP-GS and ATP-O based on a
percentage that also varied over a range.

4.1.3 Future Growth and Upper Bound Under Resource Constraint Scenario

Since the MMAR were introduced, Health Canada has been faced with escalating program
costs due o the increasing numbers of ATPs - over 40% in the past 7 years. MMAP costs
increased from $3.7 million in 2005 o $16.7 million in 2012. A scenario in which program costs
must scale resources to meet an expenential growth in demand is unsustainable for any
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regulator. However, this analysis adopted a Status Quo scenario that nevertheless assumed
that resources would scale as necessary to meet the demand. The reason this approach was
adopted was two-fold: 1} There was no basis on which to base an assumption about what
proportion of required resources the government would be willing {o allocate; and 2) a scenario
in which resources were not scaled would have implied the government would tolerate
significant delays in issuing ATPs to users.

With a limited budget, it is inevitable that the number of ATPs will experience slower growth
compared with an unlimited budget Status Quo scenario. An alfernate to the Status Quo
scenario was analyzed using a System Dynamics mode! that iliustrated how a budget limitation
impacts on program performance. Figure 4.3 shows the model for the MMAP licensing process,
including new applications and renewal applications.

Figure 4.3 - Resource Constraint — System Dynamics Model
ATP Appiications & Backiog Process

iy SE—— -l ATPs Application > 2 o)
New Applications in Reviewing R L
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The constrained-budget scenario assumed that MMAP administration was frozen at current
levels effective April 1, 2013 (estimated at $4.87 million per year). With this resource level,
Health Canada forecasts that there would be 27,847 individuals authorized to possess
marihuana for medical purposes by April 1, 2013°. In other words, this resource level would
aliow the MMAP to process 10,767 new applications and renew 17,080 existing licenses per
year.

Figure 4.4 shows MMAP service performance relating to the time required to issue and renew
ATP licenses. In the constrained-budget scenario, the average time to renew a license
remained the same — approximately 0.54 weeks in the study period. This level of performance
was achieved by giving greater priority to licensing renewals as opposed to issuing new
licenses, a management decision designed to minimize the service gap for existing ATPs. The
consequence, however, of the assumed budget freeze, coupled with the priority on renewais,
was that the time fo issue new licenses increased from 1 week fo 102 weeks by 2025. This

® Health Canada forecast. As of August 13, 2012 there were 21,986 ATPs. This number is in fine with the projected
amount of 20,452,
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result occurred because increasing program capacity was dedicated fo ever-increasing license-
renewal activities, and fewer resources were available for new applications.

Figure 4.4 — Resourge Constraint — System Dynamics Model
ATP Application Backlog (Weeks) Over Time
Time to Issue License
200
150
T 100
E / o=
50 /
0 .......:._—.r—'—//
20613 2015 2017 2019 2021 2023 2025
Time (Month)
Time to Essue License[New] : Freeziog Budget SQ
Time 10 Issue License[Ronewal] | Freezing Budget §Q
Source; Delsys Research

In this scenario, the System Dynamics model projected that the total number of ATPs would
increase at a much slower rate compared to the unlimited resource status guo scenario, as
shown in Figure 4.5, below.
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- 10% ATP-O: who access unknown supply;
- 60% ATP-P: who grow their own supply under a PUPL; and
- 20% ATP-D: who arrange for their supply to be grown under a DPPL.
The model for ATP-P in the Status Quo scenario is of the form:
(02) ATP-P(t) = ATP(t:) * o%share-P
where the percent share of ATP who hold PUPL is fixed over the forecast period.
The model for ATP-D in the Status Quo scenario is of the form:
(03) ATP-D(t) = ATP(t) * %share-D
where the percent share of ATF who hold DPPL is fixed over the forecast period.
The mode! for ATP-G in the Status Quo scenario is of the form:
(04) ATP-G(t) = ATP(t) * (1 - %share-P - %share~D)

and is cailculated as a residual to be consistent with the above forecasts for ATP (fotal) and
ATP-P and ATP-D.

The model for ATP-GS in the Status Quo scenario is of the form:
(05) ATP-GS({t) = ATP-G(t) * %share-GS

where the percent share of ATP-G who actually access the Government Supply is fixed over the
forecast period.

The model for ATP-0 in the Status Quo scenario is of the form:
(08) ATP-O) = ATP-G(1) * (1 - %share-GS)

and is calculated as a residual to be consistent with the above forecasts for ATP-G and ATP-
GS,

These share parameters were assumed to be fixed over the forecast period. In order to provide
sensitivity analysis, the percentage shares for ATP-P and ATP-D was varied over a range and
the share of the residual ATP-G was divided between ATP-GS and ATP-O based on a
percentage that also varied over a range.

4.1.3 Future Growth and Upper Bound Under Resource Constraint Scenario

Since the MMAR were introduced, Health Canada has been faced with escalating program
costs due to the increasing numbers of ATPs - over 40% in the past 7 years. MMAP costs
increased from $3.7 million in 2005 to $16.7 million in 2012. A scenario in which program costs
must scale resources to meet an exponential growth in demand is unsustainable for any
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regulator. However, this analysis adopted a Status Quo scenario that nevertheless assumed
that resources would scale as necessary to meet the demand. The reason this approach was
adopted was two-fold: 1) There was no basis on which to base an assumption about what
proportion of required resources the government would be willing to allocate; and 2) a scenario
in which resources were not scaled would have implied the government would tolerate
significant delays in issuing ATPs to users.

With a limited budget, it is inevitable that the number of ATPs will experience slower growth
compared with an unlimited budget Status Quo scenario. An alternate o the Status Quo
scenario was analyzed using a System Dynamics model that illustrated how a budget limitation
impacts on program performance. Figure 4.3 shows the model for the MMAP licensing process,
including new applications and renewal applications.

Figure 4.3 — Resource Constraint ~ System Dynamics Model
ATP Applications & Backlog Process
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The constrained-budget scenario assumed that MMAP administration was frozen at current
levels effective April 1, 2013 (estimated at $4.87 million per year). With this resource level,
Heailth Canada forecasts that there would be 27,847 individuals authorized to possess
marihuana for medical purposes by April 1, 2013°. In other words, this resource level would
aliow the MMAP to process 10,767 new applications and renew 17,080 existing licenses per
year.

Figure 4.4 shows MMAP service performance relating to the time required to issue and renew
ATP licenses. In the constrained-budget scenario, the average time to renew a license
remained the same — approximately 0.54 weeks in the study period. This level of performance
was achieved by giving greater priority to licensing remewals as opposed to issuing new
licenses, a management decision designed to minimize the service gap for existing ATPs. The
consequence, however, of the assumed budget freeze, coupled with the priority on renewals,
was that the time to issue new licenses increased from 1 week to 102 weeks by 2025. This

® Health Canada forecast. As of August 13, 20?2 there were 21,886 ATPs. This number is in line with the projectad
amount of 20,452.
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result occurred because increasing program capacity was dedicated to ever-increasing license-
renewal activities, and fewer resources were available for new applications.

Figure 4.4 — Resource Constraint — System Dynamics Model
ATP Application Backiog {(Weeks) Over Time
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in this scenario, the System Dynamics model projected that the total number of ATPs would

increase at a much slower rate compared fo the unlimited resource status quo scenario, as
shown in Figure 4.5, below.
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Figure 4.5 — Resource Constraint — System Dynamics Modet"
ATP Volume Over Time Showing a} No Resource Constraint and b)
Eiffect of Resource Constraint and Backiog
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Although the constrained-budget scenario is likely to result in practice (if the Status Quo were
maintained), it was not used as the Status Quo scenario for a variety of reasons. First, there
were a number of critical assumptions (e.g., the duration of the budget freeze, the decision on
funding levels, alternate assumptions regarding program resource allocations) that change the
results of the scenario for which there was no evidentiary basis. Second, to ensure consistency
if budgetary constraint assumptions were applied {o the Status Quo scenario they should also
apply to the Policy scenario. Again, there was no evidentiary basis for applying specific
assumptions. Accordingly, the Status Quo scenario incorporated an assumption that the
government would scale resources sufficiently to meet emerging demand.

4.2 Program Administration Costs
Health Canada — Program Administration Costs are comprised of;

- Salary and Human Resources (HR)-refated costs such as Employee Benefits Program
(EPB) and staff accommodation costs;

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

- Corporate Cost to reflect departmental shared services and overhead; and
~ - Contract Cost for the Contracted Government Supply.

This latter cost is counted as part of Health Canada's MMAP Cost but is not included in the CBA
as a Program Administration cost as it is related o the cost of supply for those persons
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accessing the Government Supply. Contract costs are taken into account as part of the User
Benefi{s and Costs.

Salary & HR-Related Costs

Heaith Canada administrative costs (human resource costs, accommodation, O&M costs) were
documented for 2005-06 fo 2009-10 as part of a Health Canada (2009) Supplemental Funding
Request. The majority of the operational requirements under the Status Quo scenario arise
from the administration of the ATP eligibility requirements. and the administration and order
processing related to the confract Government Supply. As there has been a fairly steady
proportion (10%) of ATP persons who rely on the Government Supply for their access to
marihuana for medical purposes, this analysis was able to model the Health Canada program
administrative costs directly in relation to the total number of persons with ATPs.

The number of full-time equivalent persons (FTE) for FY2010-11 was reported as 33 FTEs and
allowed the computation of an average salary cost per FTE ($68,060) based on the total salary
cost for the fiscal year. it was assumed that salary costs per FTE were subject to a fixed salary
escalator factor (e.g., 2% per year). This allowed the estimation of FTE for the same years for
which salary cosis were known (2005-06 to 2009-10).

As the activity volume is considered to be propoitional to the average number of ATP persons in
a fiscal year, a productivity measure was calculated as the ratio of ATP persons to estimated
FTE. This showed an upward trend over time that was fitled with a logarithmic function in Figure
4.8,
The logarithmic equation allows for a prediction of the future number of FTEs required for Health
Canada program administration in relation to the number of ATPs expected over time in the
forecast pericd.
The MMAP ratio of ATP/FTE in the Status Quo is given by:

(07) ATPIFTE() = -573 + 88.4 * LNJATP(1)]
where:

ATP = the forecast number of persons with ATP in future years

LN[ATPF] = the natural logarithm of the above.
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Figure 4.6 — Status Quo - Productivity Measure
Ratio of ATP Persons per MMAP-FTE
and Fitted Logarithmic Function
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The number of required MMAP-FTE over time is then given in the Status Quo scenario by:

(08) FTE(t) = ATPR) / [ATPIFTE()]
The average salary per FTE was benchmarked for $68,0680 for 2010-11 and was adjusted
annually based on a salary escalation factor, so that the salary per FTE over time is then given
in the Status Quo scenario by:

(09) Salary/FTE(D) = Base Year Salary * (1 + Escalation Facton)?(t - base year)
where M’ means raised to the power.
The Salary Cost is then given in the Status Quo scenario by:

(10) Salary Cost(t) = FTE(t) * Salary/FTE(1)

Data in the benchmark period (2010-11) indicate that Employee Benefits Program (EBP) and
Accommodation costs are proportional to Salary Cost at a fixed percentage (41%).

The EBP & Accommodation Cost is then given in the Status Quo scenario by:

{11) EBP & Accomm Cost(t) = Salary Cost(l) * 0.41
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421 Q&M Costs

Data in the benchmark period (2010-11) indicate that O&M costs are proportional to Total
Administration Cost at a fixed percentage (20%). As Total Administration Costs = Salary Cost +
EPB & Accommodation Cost + Q&M Cost, thts allows for the following equation for O&M Costs
in the Status Quo scenario:

(12) O&M Cost(f) = [.2/ (1 - .2)] * [Salary Cost(f) + EBP & Accomm Cost(t)]
The Health Canada Administration Cost is then given in the Status Quo scenario by:
(13} HC-Admin Cost(t) = Salary Cost(t) + EBP & Accomm Cost(t) + O&M Cost(f)

422 Corporate Cost

Health Canada Corporate Cost includes Human Resources, Finance, Corporate Services and
other departmental functional costs that are allocated to program activities such as MMAP.

For FY2005-06 to FY2013-14 (based on HC estimates), the Corporate Cost was a linear
function of time as shown in Figure 4.7.

Figure 4.7 - Status Quo — Corporaticn Cost
Linear Time Model
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The linear equation aliows a prediction of the future Corporate Cost over time in the Status Quo
scenario as:

{14) Corporate Cosi(t) = 386,167 + 129,033 * ()
where:
t = a time trend which has values of 10 (FY2014-15) to 20 (FY2024-25).

The sum of Health Canada administrative cost (equation 13) and corporate cost (equation 14)
equal the total Program Administration Costs for the Status Quo scenario:

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

423  Contract Costs — Government Supply

Health Canada, through Public Works and Government Services Canada (PWGSC) has a
contract to cultivate and distribute legal marihuana to persons authorized to access the
Government Supply under MMAP. The contract ierms provide for payment related to a
schedule of payments against certain deliverables, the most important of which is the Kilogram
(KG) produced fo meet the expected MMAP demand.

KG-Demand, Supplied and Produced

The model for KG-Demand for persons eligible to access the Government Supply was
estimated based on actual data for KG-Supplied (for FY2005-06 to 2011-12) and an estimate of
the Maximum KG-Demand based on the number of ATP persons who are:

- existing ATP-GS at the baginning of the FY (April of the year) who are eligible to access
12 months of Government Supply;

- new ATP-GS during the FY who are eligible (on average) to access 6 months of
Government Supply; and

- new ATP-P/D during the FY who are eligible to access 4 months (on average) of ‘interim’
Government Supply.

From the Fiscal Year forecast of the Total ATP persons, a monthly time series was calculated
that allowed, based on parameters for the proportion of Total ATP persons in different supply
methods, an estimate of the number of persons in each category as described above.

The mean number of ‘Proposed Daily Amount’ from the ATP application form for each of the
supply categories was obtained, which for 2010-11 showed that the proposed daily amount was
significantly higher for DPPL supply (mean=9.0 grams) and PUPL supply (mean=7.6 grams)
than for persons accessing the government supply (mean=3.6 grams). The mean across
PUPL/GPPL. supply was 8.0 grams.
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For the years up to FY2009-10, during which ATP persons were able to access the Government
Supply without prepayment, there was a significant rate of non-payment (around 20%) — and the
‘effective utilization’ rate” was around 17-20%. [n other words, the actual KG-Demand was only
17-20% of what was theoretically possible to have been made available to persons eligible (and
likely®) to access the Government Supply.

For the FYs after 2010-11 and including an estimate for FY2012-13 (based on one quarter's
data®) the ‘effective utilization’ rate following the demand for full pre-payment was around 6%.

The Maximum KG-Demand (Government Supply) is given in the Status Quo scenario by:
(16) Max KG-GS(t) = {[Starting ATP-GS(t) * 12 * 30 * PDA-GS]
+ [New ATP-GS(1) * 6 * 30* PDA-GS]
+ [New ATP-P/D(t) * 4 * 30 * PDA-P/DT} / 1,000

where the first term in each of the three expressions on the right-hand side of the equation is the
number of relevant ATP persons eligible to access the Government Supply, the first integer is
the months of possible orders in the FY, the second integer is the mean days per month and the
last term is the mean Proposed Daily Amount (a maximum} for each category of user.

The KG-Demand is given in the Status Quo scenario by:
(17) KG-Demand(t) = Max KG-GS{t) * Utilization Rate-GS(t)

where the effective ulilization rate was assumed to be 6% for the beginning of the forecast
period and allowed to rise towards the end of the forecast period as the growth of new ATP
persons slows and there was expecled to be higher utilization from the persons who start the
year as ATP-GS.

It was assumed that the KG-Demand equalled the KG-Supply, as this is an actual transacted
market with Health Canada as the intermediary between the consumer and the contracted
producer.

The ratio of KG-Supply 1o KG-Produced was estimated to be 85% for FY2008-09. As a result of
reduced demand as a result of pre-payment of orders, this ratio might have fallen to around
50% for FY2009-10. Access was only available for planned expenditures in additional FYs and
the actual contracted amounts for KG-Produced were unknown. [t was assumed, for the

” The effective utilization rate is the ratio of the KG actual supplied to persons from the Govemment Supply fo this
study’s estimate of the Maximum KG-Demand, based on the number of persons eligible to access the Government
Supply and the maximum amount they were eligible to obtain based on the application ‘Proposed Daily Amaount’.

® The theoretical maximum does not include the persons eligible for Government Supply who never place an order. It
includes the existing and new ATP-GS who are expected io make use of the Government Supply and the new
PUPL/DPPL persons who are eligible for interim Government Supply.

® There was little predictable seasonality in KG-Supply data by month for 2010 and 2011,

03
[ §
&N



Final Report (November 2012) 57

purpose of costing the Government Supply contract, that there was a constant 85% ratio
hetween KG-Supply (and KG-Demand) and KG-Produced.

The KG-Produced is given in the Status Quo scenario by:
(18) KG-Produced(t) = KG-Supply(t)  0.85
Government Supply - Contract Cost

Health Canada contracted Government Supply costs were documented for 2005-06 fo 2008-10
as part of a HC (2009) Supplemental Funding Request. These costs were in addition {0 Health
Canada administration costs.

Contract Cost included dried marihuana supply, marihuana seed pouches, various reporting
requirements and other miscellaneous work. Payment was made against a schedule of unit
costs negofiated in a supply contract between the Government of Canada and the contract
Government supplier.

The contracted KG supply costs were known for six fiscal years that spanned the two Supply
Contracts signed in 2008 and 2010. There were two prices specified in the Contract: a) a price
for ‘base quantity’ (referred to by Health Canada as ‘firm deliverable’); and b) a price for
‘optional quantity’. For the purposes of estimating a supply cost, a weighted average was
selected, with 90% of the price of the ‘base guantity' and 10% of the price for the ‘optional
guantity’.

These prices were plotted against actual and estimated KG produced for FY2008-09 to 2013-14
in Figure 4.8, There was a poor fit to the data as there was an increase for prices in the 2010
contract over the 2008 contract, but in each of these confracts there was (generally) declining
prices over the three fiscal years of the contract. This produced a ‘ratcheting’ movement over
time. Even though the estimated fit of a fogarithmic function was poor, this model was used, as
it made full use of available data®.

O\While the statistical 'fit' of the logarithmic regression is poor if siill capiures the (generally} upward movement over
time (between successive Contracts) but at a declining rate that seems to be reflected by the decrease over time for
the years of any particular Contract. Neithar the slope not intercept parameter had much impact on the variation of
the NPV resuits.

D
it

I

far



Final Report (November 2012) 58

Figure 4.8 — Status Quo ~ KG Supply Cost
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The logarithmic equation allowed a prediction of the future KG supply cost over time in the
Status Quo scenario as:

(19) KG Supply Cost(t) = 5,010 + 635.3 * LNJKG(1}]
where:
LN[KG(t)] = is the natural legarithm of forecast KG-produced over time.

An estimated KG Cost was then calculated, based solely on the KG Supply Cost and the KG-
Produced forecast. This value would not represent the full Contract Cost as it excludes the
costs associated with seeds, reporting and miscellaneous work requirements for which the
coniract supplier is compensated under the contract. 1 does represent the bulk of the Confract
Cost. -

Estimated KG Cost over time in the Status Quo scenario is given by:
(20} Estimated KG Cost(l) = KG-Produced(t) ¥ KG Supply Cost(l)

A comparison of the relationship for the observed and estimated period for FY2005-06 to
FY2013-14 can be made between the Health Canada reported Contract Cost (for all items) and
the Estimated KG Cost. This ralic has fluciuated from 67% to 92% over time. This study
assumed that the Estimated KG Cost represented a fixed 80% ratfio to Contract Cost over the
forecast period.
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Estimated Confract Cost over time in the Status Quo scenario is given by:

(21) Contract Cost(t) = Estimated KG Cost({t) / 0.90

4.2.4  Program Cost

The total Health Canada Program Cost for the MMAP is the sum of the Program Administrative
Cost and the Contract Cost.

Total Proegram Cost over time in the Status Quo scenario is given by:

(22) Total Program Cosi(f) = Confract Cost{t) + Program Administrative Cosi(l)
For the purposes of the CBA it is important fo note that the Administrative Cost component was
treated as an economic cost of the program administration while the Contract Cost was treated
as the supply cost associated with a market transaction in the estimation of Consumer Surplus

and Producer Surplus.

4,25 Status Quo — Business Compliance Cost

it was assumed that Regulatory Compliance Cost was 10% of the Contract Cost. There was no
available evidence to support this assumption but the best available information was that the
new regulations governing LP supply security and reporting requirements would be less
onerous than those embedded in the Government Supply contract.

Compliance Cost over time in the Status Quo scenario is given by:

(23) Compliance Cost(t) = Contract Cost(t) * 0.10

426  Status Quo - Government Supply Curve

The Government Supply Curve is the relationship between KG-Demand and Supply Price per
KG over time. This differs from the Estimated Contract Cost as it: a) excludes the Compliance
Cost component; and b) uses KG-Demand as the denominator (rather than KG-Produced).

Generally, the volume of seeds produced and supplied is a trivial component of the Supply
Contract and is omitted from these calculations.

The Supply Price per KG-Demand over fime in the Status Quo scenario is given by:
(24) Supply Price/KG-Demand(t) = [Contract Cost(f) * (1 - 0.10)] / KG-Demand(t)

When the Supply Price per KG-Demand and the KG-Demand are plotted over time for the
forecast period, an upward sloping Govermment Supply Curve is obtained.

The linear equation for the Government Supply Curve over time in the Status Quo scenario is
given by:

(25) Supply PricefKG-Demand(t)= 11,511 + 0.160595 * KG-Demand(t)
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where
S-intercept-GS = 11,511
S-Slope-GS = 0.160595 (times the quaniity supplied in KG)

4.3 Status Quo— User Benefiis & Costs

The existence of a market for transacted quantities of legal marihuana for medical purposes
allows an inference, from observed and estimated market quantities and prices and parameters
related to linear Demand and Supply curves, of measures of welfare in the form of Consumer
Surplus and Producer Surpius. Before formulae for these welfare measures can be derived,
intercept and slope parameters for the Supply and Demand curves must be developed. For the
Demand curve, the single parameter assumed in this study will be the Price Elasticity of
Demand.

4.3.1 Price Elasticity of Demand

Marihuana is a controlled substance and shares many of the demand characteristics of iflegal
drugs. Demand for illegal drugs has been found to be price inelastic, meaning that the
percentage change in quantity demanded is less than the (absolute value) of the percentage
change in price.

Mathematically, own-price elasticity of demand ¢, is defined in this study as:
£, = %A in quanfity / %A in price = d(in q) / d(In p)

where d is the differential operator and In is the natural logarithm function, q is quantity
demanded and p is price.

A comprehensive assessment of US marihuana demand [Rhodes et al (2000)] found evidence
that g, was in the inelastic range of -0.25 to -0.50 for young people and less frequent adult
users. Marihuana price elasficity was:

- lower in the short term than the long term [Becker et al (2008) show thaf habits change
slowly for products with physical and/or social addiction];

- lower for frequent versus first-time users than for regular users {Brefteville-Jensen (2008)
shows higher price elasticity among heavy users of heroin}; and

- lower for young adulis than for older users,

A comparable form of price responsiveness has been found for a ‘participation’ elasticity which
measures the relationship between price changes and the number of users. A participation
elasticity for marihuana of about -0.3 is reported [Kilmer et al (2010)].

The demand for legal marihuana for medical purposes might differ from the demand for
marihuana as an illicit substance and might be closer to that for prescription drugs., |t is
important to note that marihuana is not an approved therapeutic product in Canada.
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Qualification —
Marihuana for Medical Purposes is not an Approved Therapeutic Product

Marihuana for medical purposes is not an approved therapeutic product and the
scientific studies of the safefy and efficacy of marihuana for medical (therapeutic)
purposes are generally inconclusive [Health Canada (2010)].

HC (2010} Marihuana {marijuana, cannabis) - (Information for Health Care Professionals)

With this qualification, it may still be that the demand for marihuana for medical purposes
exhibits similarities (in terms of consumer preferences and price sensitivity) to demand for
prescription drugs. At the very least, individual Canadians appear fo perceive there to be
anecdotal therapeutic benefit of marihuana consumption in relation to various disease
conditions.

The price elasticity of demand for prescription drugs in Canada has been estimated at £, = -0.10
to -0.15 [Contoyannis et al (2005)] or very inelastic.

Prescription drug price elasticity was:
- lowest (|g,] < 0.20) for lowest income/lowest usage and for moderate income/highest usage;
- highest (je,| > 1.0) for higher income/low-to-moderate usage.

Another study [Kapur-Basu (2005)] found a similar non-linear relationship between drug
expenditures and household income with an overall (average) income elasticity for prescription
drugs of g, approx = Q.

Empirical evidence for Canada does nof indicate much price sensitivity (in terms of out-of-
pocket costs) for prescription drug demand for changes in price. The low price elasticity of
demand for prescription drugs is a result of medical need and the generally low out-of-pocket
cost for prescription medicines after insurance (public and private) plan coverage''.

The combined evidence from both marihuana use (as an illegal substance) and from
prescription drug use (as a legal substance) indicate that the price elasticity of demand for
marihuana for medical purposes is likely to be low (inelastic) and in the range of ¢, = -0.10 to -
0.50 (with a median value of £, = -0.25). It was therefore expected that the Marshallian demand
curve for marihuana for medical purposes would be downward sloping with a steep slope
indicating highly price inelastic.

For the purpose of the CBA study, linear demand and supply curves were assumed. These are
the simplest economic specification and facilitate calculation of Consumer Surplus and Producer
Surplus measures. They also require the fewest assumptions (e.g., intercept and slope) which
must be inferred based on minimal empirical evidence.

' At present (2012), expenses fo acquire legal marihuana for medical purposes is not eligible for reimbursemeant
under Provincial/Territorial Drug/Health plans. For this reason the Status Que scenario assumes that 100% of the
cost of accessing a legal supply of marihuana for medicat purposes is borne by the user,

917
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The price elasticity of demand for a linear demand curve varies at different points along the
curve, with high price elasticity at points near the y-axis infercept (i.e. zero demand) and low
price elasticity at points near the x-axis (i.e. maximum demand) intercept point. The assumption
that the Status Quo scenario supply markets all exhibit inelastic demand (at the observed
positions of supply price and actual consumption) means that the observed market position is
found towards the lower right-hand arc of the demand curve close to the x-axis.

Annex 1 contains a comprehensive discussion of the concepts of Consumer and Producer
Surplus and the challenge of estimating the impacts of a policy change that involves:

- the existence of an effeclive consumer subsidy in the Status Quo scenario; and

- & Policy scenario that removes the sffective subsidy and also allows for more efficient,
lower cost supply.

For the case of the portion of the market that involves the Government Supply, this is effectively
what occurs between the Status Quo and the Policy scenarios.

Measures of Consumer Surplus and Producer Surplus were estimated for three categories (i.e.,
separate markets) of persons with ATF:

1. Government Supply Market: persons who access marihuana for medical purposes from
the Government Supply through Health Canada;

2. Personal Use Market: persons who supply their own marihuana for medical purposes
from self-cultivation; and

3. Designated Person Market: persons who access a supply of marihuana for medical
purposes from a designated person who grows it for them.

These categories were treated as separate markets for two main reasons: a) the supply price is
estimated to be very different between these markeis; and b) the product characteristics of the

marihuana may vary considerably between the Government Supply {i.e., a single strain of

cannabis) and ‘private production’ (i.e. which may involve many sitrains of cannabis), The
available literature on cannabis use suggested that certain users have a marked preference for
certain strains of cannabis. There was no scientific evidence as to the actual or possible
therapeutic properties of different strains of cannabis.

4.3.2 Government Supply Market

A Government Supply curve was estimated in equation 25. This involved a linear relationship
between the KG-Demand and the Supply Price per KG-Demand. For the purpose of estimating
Consumer Surplus and Producer Surplus, the Government Supply curve Slope was kept
constant at the value (0.160585) in equation 25 and the Supply curve Intercept was aliowed to
vary slightly over time so as maintain the constant slope at the equilibrium values (Supply Price
per KG-Demand, KG-Demand) determined from equations 24 and 17 above.

The stope of an upward-sloping fine is given by the ratio:

Slope = Rise / Run = (Avertical / Ahorizontal)
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The Avertical up the y-axis (price) is given by the difference between a point on the Supply
Curve (i.e. Supply Price per KG-Demand) and the Supply Intercept.

The Ahorizontal along the x-axis (quantity) is given by the difference between KG-Demand and
Zero {i.e. the quantity associated with the Supply intercept).

Therefore:
Slope = (Supply Price per KG-Demand - Supply Intercept) / (KG-Demand - 0)

This equation can be rearranged to solve for the value of the Supply Intercept. The Government
Supply curve intercept over time in the Status Quo is given by:

(26) Intercept-GS{f) = Supply Price per KG-Demand{f) - [KG-Demand(t} * Slope-G3]
The definition of the price elasticity of demand is:
Price Elasticity €, = %A in quantity / %A in price

One point on the Demand curve (for the Government Supply) is known, as this is the point
(observed or forecast) that resuits in quantity KG-Demand at the User Price ($5.00/gram * 1,000
grams = $5,000/KG).

In order to estimate the value of the Demand Intercept, the known point and the Price Elasticity
of Demand can be ulilized. By definition, the Demand Intercept is the point where the Demand
curve intersects the y-axis and the quantity demanded is equal to zero. This corresponds to a -
100% change in quantity. Therefore, the associated % change in price can be determined,

%A in price = %A in quantity / €
P

The %A in price associated with the movement from the point (User Price, KG-Demand at User
Price) to the Demand intercept is given by:

%A in price = (Price Intercept — User Price) / User Price

These two equations can be brought together to give the following value of the Demand
Intercept. The Demand curve Intercept (for the Government Supply) over time in the Status Quo
scenario is given by:

(27) Intercept-D(t) = User Price(t) [ 1 ~ (1.0 / &;)]

With two points of the Demand curve specified — the y-axis intercept and the observed
fransaction point (User Price, KG-Demand at User Price) - and the assumption that this curve is
linear, it is possible to calculate the Demand curve Slope {which is negative as the curve is
downward-sloping).

The Demand curve Siope (for the Government Supply) over time in the Status Quo scenario is
given by: -

(28) Siope-D(t) = [User Price(t) — Intercept-D{t)] / KG-Demand(t)

40
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One characteristic of a constant Price Elasticity of Demand and a constant Demand Intercept is
that the Demand Slope declines {in absolute value) as the scale of the market (i.e., KG-
Demand) increases.

As shown in Figure 4.9, the Government Supply users (ATP-GS and those who are new ATP-
P/D who access an interim supply) face an (effectively subsidized) User Price ($5,000/KG)
when they consume KG-Demand. The actual cost associated with KG-Demand is the higher
Supply Cost.

in the absence of an effective subsidy, users would face a price slightly less than the Supply
Cost (associated with KG-Demand) and would consume at KG*-Equilibrium. Note that the
Supply curve (while somewhat flat) is not horizontal, and has a positive slope.

Because the equations for the Supply and Demand curves are known and the equilibrium is
determined by their infersection, it is possible to determine the value of KG*-Equilibrium.

If the Demand and Supply curves are given by:

Supply Curve = Intercept-GS(t) + (Slope-GS * KG)
Demand Curve = Intercept-D - (Slope-D{t) * KG)

then it can be determined that the KG*-Equilibrium over time in the Status Quo scenario is given
by:

(29) KG*-Equilibrium(t) = [Intercept-D — Intercept-GS(t)] / [Slope-GS + Siope-D(t)]

Figure 4.9 — Status Quo - Government Supply
Demand & Supply Curves Showing KG*-Equilibrium
and KG-Demand at (Effectively Subsidized) User Price
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$30,000 \ :
520,000
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Sources. Delsys Research




Final Report (November 2012) 65

| NB: as supply curve is fiat-ish it is not possible to show squilibrium price line. . |

The associated P*-Equilibrium can then be found using the above value for KG*-Equilibrium and
either the Supply or Demand equations.

Using the Demand curve equation, P*-Equilibrium over time in the Status Quo scenario is then
diven by

(30) P*-Equilibrium(l) = Intercept-D + [Slope-D{t) * KG*-Equilibrium(t)] -
Consumer Surplus-GS

Consumer Surplus is a measure of the user benefit not captured in the market transaction. As
the Demand curve represents the marginal willingness-to-pay for consumption, Consumer
Surplus is the integral of marginal willingness-to-pay above the fransacted value. This is (for an
unsubsidized market} the area under the Demand curve and above the price line at the market
equilibrium quantity.

For a situation of a subsidized market, as is the case here, the Consumer Surplus (Government
Supply) is the area under the Demand curve and above the Supply Cost associated with the
User Price at the KG-Demand'?. While the Supply curve is very flat, it is not horizontal. In order
to correctly estimate the Consumer Surplus, it is necessary to find the KG'-Demand that is
associated with the Supply Price per KG.

Using the Demand Curve equation, KG'-Demand over time in the Status Quo scenario can be
determined by:

(31) KG-Demand(t) = [Intercept-D - Supply Price per KG-Demand] / Slope-D(t)
Consumer Surpltus can be estimated using a geometric formula which exploits the fact that, with
linear Demand and Supply curves, the areas to be measured are iriangles whose area is half
that of the associated rectangles.

Consumer Surplus (Government Supply) over time in the Status Quo scenario is given by:
(32) CS(Govt Sup)(t) = 0.5 * [Intercept-D - Supply Price per KG-Demand(t}]
* KG'-Demand(f)
Producer Surplus-GS
For reasons explained in Annex 1, there is no Producer Surplus (Government Supply), as the
market is subsidized and the marginal cost of production is always above the (effectively)

subsidized price.

Deadwelight Loss-GS

'2 See Annex 1 for a more detailed explanation of this point.
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Deadweight Loss is the cost of producing at a quantity that exceeds KG*-Equilibrium such that
the social value (i.e. willingness-to-pay) is less than the marginal cost of production. This
occurs in markets where there is a subsidy or tax that creates a ‘price wedge’ between what
users pay and whai suppliers receive in a market transaction. The Deadweight Loss
{Government Supply) over fime in the Status Quo scenario is given by:

(33) DWL(Govt Sup)(t) = {0.5*[P*-Equil(t) - User Price(t)] * [KG-Dem(l) - KG*Equil()]}

+ {0.5*[Supply Price(t) - P*-Equil{t)] * [KG-Dem(t) - KG*-Equil(t)]}

The Deadweight Loss calculation requires the area of two triangles to be calculated.
This completes the discussion of the Government Supply market in the Status Quo scenatio.

433 Personal-Use Supply Market

Equation 2 gives the number of persons with a PUPL who self-supply their marihuana under the
MMAR in the Status Quo scenario.

Personal Use — Supply Cost

The estimate for Supply Cost (Personal Use) used in the CBA model was based on an Activity-
Based Costing (ABC) model which follows the analysis of a small-scale indoor grow-op [Kilmer
et af (2010), Caulkin (2010)]. The model converted from US imperial/dollar units to Canadian
metric/dollar units and replaced certain values (e.g. electricity cost per kwh) with Canadian
values. In addition, the opportunity cost for residential facility space and own time was included.

The maximum number of allowable plants for the mean Proposed Daily Amount (for ATP-P
persons) was calculated using the Health Canada formula. For a mean PDA of 7.6 grams, this
corresponded to 37 marihuana plants. The space requirement for this number of plants was
based on 15 plants per square metre. The dried marihuana yield was 30 grams per plant per
harvest and there was an assumed 3 harvesis per year.

Variable iabour cost was calculated using an assumptien that each harvest (for this quantity of
plants) required 60 labour hours and an opportunity cost of $10.00 per hour. Estimates of
growing medium/supplies, electricity, space cost (for growing, drying and supplies) and
equipment requirements were also used. There was also an estimate of fixed labour
{equipment set-up) costs in addition to space usage cost based on a proportion of amortized
housing cost.

The resulting Supply Cost (Reference case) was estimated at $1.80/gram (or $1,800/KG). In
the CBA analysis, the sensitivity of the results was tested by allowing this parameter to vary
over a range of values.
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tus Quo — Pei;sonai-Use Supply Cost

Sources: Delsys Research

Personal Use — KG-Demand

As with Government Supply users, a Maximum KG-Demand for Personal Use was calculated
based on the mean PDA (7.6 grams) for ATP-P persons and the maximum number of days that
persons could consume, allowing for persons who were ATP-P at the start of the Fiscal Year to
consume for 12 months (at 30 days per month) and new ATP-P persons to consume for 3
months, on average (after they have successfully harvested their first crop, during which they
are eligible to access the government supply for 4 months).

The Maximum KG-Demand (Personal Use) is given in the Status Quo scenario by:
(34} Max KG-PU(t) = {[Starting ATP-P(t) * 12 * 30 * PDA-P]
+ [New ATP-P(t) * 3 * 30* PDA-P]/ 1,000

where the first term in each of the two expressions on the right-hand side of the equation is the
number of relevant ATP persons eligible for Personal Use production, the first integer is the
months of possibie supply in the FY, the second integer is the mean days per month and the
tast term is the mean Proposed Daity Amount (a maximum) for each category of user.

In terms of actual use, it was assumed that this is less than the amount indicated in the PDA
figure. For Personal-Use ATP persons, the PDA figure determines the maximum amount of
marihuana plants legally allowed to be grown. This likely overstates actual usage. Data on
MMAP users [Lucas (2009)] suggests that about 72% of users rely on inhalation methods of
ingestion while 28% of users rely on oral methods of ingestion. Analysis [Kilmer-Pacuia (2009)]
suggests that heavy marihuana users (presumably smokers) consume about 1.2 grams per day
+/~ 0.4 grams. If this range is considered o represent a Standard Deviation (8D), then very
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heavy smokers might consume 2.0 grams per day (i.e. the mean of 1.2 plus two SD). Assuming
that oral ingestion requires five times the amount of marihuana than that required for inhalation,
10.0 grams per day can be estimated as the oral ingestion mean. A weighted average of these
would come to about 4.2 grams per day.

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

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

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

Personal Use — Demand Curve

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

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

(36) Intercept-D(t) = Supply Price() [ 1 — (1.0 /¢,)]

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

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

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

One characteristic of having a constant Price Elasticity of Demand and a constant Damand
Intercept is that the Demand Slope declines (in absolute value) as the scale of the market (i.e.
KG-Demand) increases. .

Personal Use users have a lower Demand Intercept than those for the Government Supply
market. This is a mathematical result of the assumption that the elasticity of demand is the
same in the two markets. It implies that the initial {marginal) users of Personal Supply have a
lower willingness-to-pay for the initial quantity units than those in the Government Supply
market.
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Constimer Surplus-PU
Consumer Surplus.(Personal Use) over time in the Status Quo scenario is given by:
(38) CS(PU)(t) = 0.5 ™ [Intercept-D - Supply Price per KG-Demand(f)]
* KG-Demand(t)
Producer Surplus-PU

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

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

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

4.3.4 Designated Person Supply Market

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

Designated Person — Supply Cost

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

For the purpose of calibrating a model, the estimated mean PDA for ATP-D persons specified at
a higher leve! (9.0 grams), which allows for a maximum of 44 marihuana plants. The production
for a DPPL cultivating for two ATP-D users was scaled to allow for some economies of scale.
With simitar parameters (as for Personal Use), the estimated Supply Price was lower
{$1.40/gram) when no profit and overhead were allowed. When an allowance was made for an
overhead/profit factor of 50% of iofal cost, the CBA model generated a Supply Price of
$2.80/gram. This result was very sensitive to the overhead/profit factor. If that value is higher
(65%) the Supply Price becomes $4.00/gram.

As the generally accepled supply price from a compassion club is believed fo be between
$10.00-$12.00/gram, the estimated Supply Price would be more attractive than reliance on the
‘grey market’ illicit supply from those organizations.
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The resulfing Supply Cost (Reference case) is estimated at $2.80/gram (or $2,800/KG). The
sensitivity of the resulis was assessed by allowing this parameter fo vary over a range of values.

Sources: Delsys Research

Designated Person - KG Demand

As with Personal-Use users, an estimate was calculated for Maximum KG-Demand for
Designated-Person Use based on the mean PDA (9.0 grams) for ATR-D persons and the
maxirnum number of days that persons could consume. This calculation allowed for persons
who were ATP-D at the start of the Fiscal Year to consume for 12 months (at 30 days per
month) and new ATP-D persons to consume for 3 months, on average.

The Maximum KG-Demand (Designated Person Use) is given in the Status Quo scenario by;
(39) Max KG-DP(t) = {[Starting ATP-D(t) * 12 * 30 * PDA-D]
+ [New ATP-D(f) * 3 * 30* PDA-D] /1,000

where the first term in each of the two expressions on fhe right-hand side of the equation is the
number of relevant ATP persons eligible for Desighated Person production, the first integer is
the months of possible supply in the FY, the second integer is the mean days per month and the
last term is the mean Proposed Daily Amount (a maximum) for each category of user.

The analysis assumed the same actual mean daily consumption (4.2 grams) as for Personal

Use which, compared to the mean PDA for ATP-D (9.0 grams), provides an effective Utilization
Rate (Designated Person) equal to 47%.



Final Report (November 2012) -7

The KG-Demand (Designated Person} is given in the Status Quo scenario by:

(40) KG-Demand(t) = Max KG-DP(t) * Utilization Rate-DP(t)
Designated Person — Supply Curve
For the Designated Person market segment it was again assumed that the Supply Curve is
horizontal at the Supply Cost (i.e., infinitely elastic supply which corresponds to Constant
Returns to Scale production-based on the replicafion of small scale operations).
Designated Person — Demand Curve
Because the equilibrium quantity demand (equation 40) was already estimated, it was then
possible to infer, using the assumed Price Elasticity of Demand, what were the parameters of

the Demand curve.

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

(41) Intercept-D(t) = Supply Price(t) [ 1 - (1.0/¢,)]
As there were two known points on the linear Demand curve, the y-axis intercept and the
estimated fransaction point (Supply Price, KG-Demand at Supply Price), it was possible to
calculate the Demand curve Slope (which is negative as the curve is downward-sloping).

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

(42) Slope-D()= [Supply Price(t) — Intercept-D)] f KG-Demand(t)
Designated-Person users have a lower Demand Intercept than those for the Government
Supply market. This is a mathematical result of the assumption that the elasticity of demand is
the same in the two markets. It implies that the initial (marginal) users of Designated-Person
Supply would have a lower willingness-to-pay for the initial quantity units than those in the
Government Supply market.
Consumer Surpius-DP
Consumer Surplus (Designated Person) over time in the Status Quo is given by:

(43) CS(DP)1) = 0.5 * [Intercept-D - Supply Price per KG-Demand(1)}

* KG-Demand(t)

Producer Surplus-DP
As the Supply Curve is horizontal there is no Producer Surplus.

Deadweight Loss-DP

As there is no effective subsidy there is no Deadweight Loss.
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4.4 Stétus Quo — Safety Costs

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

For the purposes of this CBA, only the safely costs associated with the risk of fire were

quantified, as this is more fangible and has better data availability than the other risks. The
broader safety risks are addressed in the qualitative analysis discussion.

4.4.1 Fire Risk Due to Faulty Electric Wirina/Use & Quicomes

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

Fire Causes Specific to Residential Marihuana Culfivation

The principal public safety risk relates to house fire caused by faulty electrical wiring,
overloading of electrical circuits, tampering with electrical usage monitering and other electrical
system malfunctions.

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

- [Ontario Fire MarshallOPP (2009)] reported for a 6-month period that they had been
called to fires involving either a marthuana grow operation or illegal drug lab
approximately every 15 days {i.e. 24 timesfyr)';

- [Plecas et ai (2005})] estimated that marihuana grow-ops have a 24x greater risk of
residential fire than a regular home and that Surrey, BC (2003) attributed about 9% of
house fires to electrical problems in marihuana grow-operations’; and

- [RCMP (2010)] reported that among MMAR ‘misuse’ cases (n=190) there were 23 cases
(12%) where electrical hazard was mentioned, and 2 cases (1%) where a fire had
occurred.

Health Canada regulatory analysis dealing with cigaretie ignition propensity [Health Canada
{2005)] used fire statistics from the Canadian Association of Fire Chiefs Annual Report — Fire
Losses in Canada for various years o estimate probabilities of fires. This analysis folliowed that
approach usinhg available average Canadian data for a five-year period (1998-2002) that
involves the most recent data available.

% An unknown proporiion of these involved other ‘drug labs’ and were not specifically marihuana grow-op related.
4 As Surrey and British Columbia {more generally) are thought to be hotspots for marihuana grow-operations, these
rates may not be representative of the average situation across Canada
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Fire Qufcomes

The overall annual fire numbers (annual average over the five-year period 1998-2002) are |

shown in Table 4.3. The following information is provided: a) the number of total fires, b) the
death -rate per fire, c) the injury rate per fire, d) the average property damage per fire and
information about the number of fires (by type) for residential occupancy (one- and two-family
dwellings) compared to the number of Census {2001) family dwellings of a similar nature™.

Table 4.3 - Canada Fire Data {Annual Average 1998-2002)
Total Annual Fires 55,081
Total 1-2 Family Dwellings 8,273,535
Total 1-2 Family Dwelling Fires 11,279
Incidence of 1-2 Family Fire 136
{per 100,000 family dweliings)
Rate of death per Fire 0.0062
Rate of injury per Fire 0.0448
Property Damage per Fire $23,654
Source: CCFMFC Annual Report — Fire Losses in Canada for selecied years.

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

- Property classification. which includes residential cccupancy and further breakdown
for 1- & 2-family dwellings (urban, rural) which is most relevant for MMAR misuse
circumstances;

- Soufces of ignifion. which includes three categories relevant for MMAR misuse
special electrical circumstances, Le., 1) appliances and equipment (e.q. dryers,
electrical appliances); 2) electrical distribution equipment (e.g. electrical wiring); and
3) other electrical equipment {e.a. lamps, electrical motors); and

- Act or omission causing fire: which includes two possible categories relevant for
MMAR misuse special circumstances, ie., 1) mechanical/electrical failure or
malfunction (e.g. short circuit, part failure); and 2) construction design/installation
deficiency (e.g. over-fusing).

As the death, injury and property damage profiles for all three relevant sources of ignition were
similar, the CBA fook an aggregate profile of their combination to represent the situation for
special ignition sources specific to the marihuana ‘grow-op’ situation.

The analysis used the death, injury and property damage profiles for the latter act or omission
causing fire to represent the situation for special acts/omissions specific o the marihuana

** Census (2001) Dwelling count for single-detached, semi-detached, row house, detached duplex aparfment and other single-
attached house. This i3 said to sorrespond {o the one- and two-family dwellings from CCFMFC data.
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production misuse associated with the MMAR, as it was more deadly and seemed to better
relate to the main fire safety concern related fo ‘jimmy-rigged’ electrical systems (e.g., electrical
over-loading, poor electrical wiring, breaker-box bypass) involved in ‘grow-op’ situations.

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

Table 4.4 — Detailed Fire Data {Annual Average 1998-2002)
for special circumstances relevant to ‘grow-op’ situations
Al FRD Electrical Design/Install
Total Annuat Fires 55,081 11,279 8,463 2,492
Probabilities 100% 20.5% 15.4% 4.5%
_ Compound Factors
Rate of death per Fire 0.00862 2.0815 0.3765 0.5872
Rate of injury per Fire 0.0448 1.7715 0.8382 0.6704
Property Damage per Fire $23,654 1.2121 1.2074 1.0949
Source: CCEMFC Annual Report — Fire Losses in Canada for selected years.
FRD - Family residential dwelling
Electrical — all forms of electrical sources of ignition
Design/Install ~ construction designfinstallation act or omission

The row for fotal annual fires shows the annual average for the five-year period for each
separate circumstance of interest relevant to the marihuana production misuse situation.

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

The column for "AlF shows the actual rates (for all fires) for death and injury and the average
property damage per fire,

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

The data was compiled in this way because the CBA model required the assumption that the
probabilities and compound factors for the three circumstances of interest are statistically
independent. This assumption allows them to be used multiplicatively (without adjusting for
correlations which would be required if they were not independent) to develop compound
probabilities and compound rates (for death/injury} and compeound property damage per fire.

These values for the compound factors suggest that, for example:

- 1 & 2 family residential fires (FRD): have a higher (208%) death rate (than for all fires), a
higher (177%) injury rate and higher (121%) property damage per fire;

- Electrical source of ignition fires {Electrical): have a lower (38%) death rate (than for all
fires), a lower (84%) injury rate and higher {121%]) property damage per fire; and
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fire is present in 12% of MMAR ‘misuse’. In the section of this report dealing with public security
(below), an 80:20 ‘rule of thumb’ was assumed in respect of MMAR ‘misuse’. This assumption
postulates that major misuse (i.e., closest to a grow operation) is 20% of all estimated misuse
while 80% involves minor misuse (i.e., misuse of a smaller scale of criminality and involving
minimal grow-operation conditions, such as distribution of excess marihuana production to
friends).

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

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

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

443 Residential Dwellings at Risk

The 78 fires (for simplicily the base period was assumed to be 2002) are related to specific
circumstances relevant to marihuana ‘grow-op’ situations. However, it is known that they arise
from all marihuana ‘grow-ops’ and not just those associated with the misuse of MMAR
production licenses (PUPL/DPPL).

In the section (below) on public security risk, it was assumed that 36% of MMAR production
licenses (PUPL/DPPL) were involved in some degree of possible 'misuse’ but only 20% of that
(i.e. 20% of 36%) was of a major misuse which would give rise to the type of elevated fire risk
addressed in the CBA . Therefore, using probability compounding, the percentage of all MMAR
production licenses giving rise to the elevaied risk of house fires would be 2.6% (36% * 20%).
This is the constant rate that is applied to a base year number of MMAR production licenses
{e.g. 2012 value of 12,000} with growth over lime in the Status Quo scenario. Therefore, for
example, in 2012 there are an estimated 15,000 MMAR production licenses, of which 36% are
assumed to be engaged in some degree of alleged misuse (5,400) and only 20% of these are
assumed fo engage in major misuse (1,080). Of these, 12% are likely to involve the presence
of electrical hazards (130} and 1% will experience a house fire (11, rounding from 10.8).

The rate of growth of Census family dwelling has been 1.410% per year {based on the observed
Census value for one- and two- family dwellings over the period 2001-05), so there would have
been roughty 13,000 house fires in 2012. There were an estimated 13,000 indoor hydroponic
marihuana cultivation (grow-op) sites in Quebec in 2000 [Bouchard 2007]. As Quebec
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accounted for 46% of Canadian police-reported cases of cannabis cultivation,:this would imply
that Canadian indoor grow operations were perhaps 28,000 in 2000. The estimated probability
of fire for a grow-operation residence is 3.3% [Plecas et al (2005)], so one would expect about
925 house fires associated with grow-operation marihuana cultivation. This compares o an
estimate of 11 house fires associated with MMAR misuse of production licenses. Accordingly,
the MMAR-related contribution to marihuana grow-op fires would be only 1%.

444  Misuse-Related Fires — Status Quo

The CBA used the specific fire incidence as a parameter going forward in time as the scale of
MMAR production and misuse (quasi ‘grow-op’) activities was projected to increase.

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

For purposes of the analysis it was not possible fo lump ATP-P (PUPL) and ATP-D (DPPL)
persons together, as there could be multiple DPPLs held by a single producer. In the case of
DPPL production, the fire risk (from marihuana cultivation) is not borne by the person holding
the ATP-D but the person engaged in marihuana cultivation under the DPPL. The analysis
assumed, for production costs, that an average of 1.5 production licenses was held by the
average DPPL producer which, in terms of fire risk, means that there is a lower fire risk for each
ATP-D user than for each ATP-P user.
PUPL Licenses — Fire Events
The number of fires in the Status Quo scenario associated with MMAR-PUPL production is:
(44) House Fire-PU() = {ATP() * %PUPL * %Misuse * %Major * Prs.}
+ {ATP() * %PUPL * %Misuse * (1 - %Major) * Pry.* 0.33}
+ {ATP(t) * %PUPL * (1 - %Misuse) * Pry, * 0.10}
Where:
ATP-P(t) is the total number of ATP persons in time t
%PUPL (60%]) is the proportion of ATPs with PUPL
%Misuse (36%) is the probability of misuse of PUPLs/DPPLs

%Major (20%) is the proportion of misuse that was assumed to be major misuse
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Prire (19%) is the probability of house fire {related to marihuana cultivation) given MMAR
major misuse. ;

Prae * 0.33 is the probability of house fire given MMAR minor misuse.
Prae * 0.10is the probability of house fire given normal MMAR use.
The number of fires is rounded to the nearest integer value.
DPP1 s Fire Events
The number of fires in the Status Quo associated with MMAR-DPPL production licenses is:
(45) House Fire-DP() = {[ATP{t) * %DPPL / Scale Factor] * %Misuse * %Major * Ptyr}
+ {JATP®) * %DPPL / Scale Factor] * %Misuse * {1 '— %Major) * Prye * 0.33}
+ {{ATP) * %DPPL / Scale Factor] * (1 - %Misuse) * Py * 0.10}
where
%DPPL (20%) is the proportion of ATFs with DPPL
Scale Factor (1.5) is the assumed number of DPPL. per Designated Person producer (or

is otherwise a scaling factor for possible lower risk for DPPL producers versus PUPL
producers).

4.4.5 Fire Qutcome Social Cost — Status Quo

Three consequences of fire were assessed quantitatively:
A. Risk of Death from Fire
B. Risk of Injury from Fire
C. Property Damage from Fire

For risk of death from fire', the analysis used an estimate specific to fires that involved: a
residential home, an electrical source of ignition, and faulty construction design or installation.
This was estimated to be 0.28% (2000 data) [CCFMFC Annual Report — Fire Losses in Canada
data]. The analysis used a Value of Statistical Life of $5.8M [Health Canada (2005}] in the
event of a death being realized.

For ‘risk of injury from fire’, the analysis used an estimate specific to fires thal involve: a
residential home, an elecirical source of ignition, and faulty construction design or installation.
This was estimated to be 2.52% (2000 data) [CCFMFC Annual Report — Fire Losses in Canada
data]. A willingness-to-pay (WTP) to avoid injury was estimated to be $13,300, based on
healthcare costs associated with different forms of injury [as reported in Health Canada (2005)]
with a scalar adjustment of 2.5 to adjust this health care cost to a WTP measure based on a
rule-of-thumb used in some of the literature.
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For ‘property damage from fire’, the analysis used an estimate specific to fires that involved: a
residential home, an electrical source of ignition, and faulty construction design or installation.
This was estimated to be $37,900 (2000 data) [CCFMFC Annual Report — Fire Losses in
Canada data}.

4.4.6 Status Quo - Fire Cosis

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

(46) Fire Costs(t) = [House Fire(t) * WTPuamage] + [House Fire(t) * Prijuy * WTPijury]

+ [House Fire(t) * Proean * WTPuean]

where:
WT Paamriage = $37,903 i.e. the mean property damage per such fire
Plinjury = 4.46%
WTPirjury =§13,300
Prdeath = 0.28%
WTPgseatn = $5.8M

The total fire costs for the Status Quo scenario are the sum of the Fire Cost for each of PUPL
and DPPL.,

The number of injuries and deaths for any year is rounded to the nearest integer value. A slight
adjustment is made to the Pri,y to reflect the non-integer part of the Prgean s0 that, effectively, a
‘partial death’ is treated as an additional injury in the rounding related to the number of injuries.

4.5 Status Quo - Security Costs

The policy rationale for the proposed regulatory change involves a number of risks to public
security, including: a) the threat of home invasion and violence to family members (including
shooting) as a result of criminal ‘grow-rip’ from de facfo grow-op activity under MMAR
~ production license misuse; and b) the exposure fo young children in the family to possible
criminal activity which may have a lasting impact on such children.

For the purposes of the CBA, only the security costs associated with the risk of home invasion
and violence to family members were quantified, as this is more tangible and has better data
availability than the other risks. The broader security risks are addressed in the gqualitative
analysis section of this CBA (below).

451  Criminal Misuse of MMAR Production Licenses

"y
et

=~

(S

5



Final Report (November 2012) 80

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

a} growing an excess amount above what is iegally permitted under the terms of the
production license from Health Canada, which is subsequently sold or distributed
illicitly; and/or

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

Health Canada Inspections

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

Law Enfomehvent Review of Criminal Misuse

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

A review of the suspected ‘misuse’ cases (Figure 4.10) shows the number of cases reviewed by

police. This is compared fo the total number of PUPLs/DPPLs to show the ‘observed’ rate of

MMAR misuse which varied from 1.5-3.0% over 2005-2010.

There is a low estimated rate of police detection for marihuana cultivation (i.e. grow operation).
One BC study estimated this rate at 5% [Dandurand et al (2002)], while another study estimated
the rate for Quebec at 2.5% [Bouchard (2007)]. If a higher (10%) rate of detection is assumed,
this implies that the estimated rate of MMAR ‘misuse’ could be in the range of 15-30%. The
lower rate of 5% detection would imply an estimated rate of MMAR 'misuse’ in the range of 30-
60%. When we use the average-per-year number of alleged misuse cases (29) and the average
number of MMAR production licenses per year (1,653} for the 2003-2010 period and assume
that there is a 5% probability of detection, it is estimated that about 36% of MMAR production
licenses are 'likely’ to be involved in misuse. The 36% 'misuse’ rate reflects an average
observed rate of 1.8% per year and an estimated 5% probability of detection. For purposes of
sensitivity analysis, a misuse probability range from 25% fo 45% was examined.

® The law enforcement agencies include: RCMP, OPP, SQ and municipal police in Toronto, Montreal, Vancouver,
Ottawa, Calgary, Edmonton, efc.

5, o)
]
N



Final Report (November 2012) 81

It was estimated [RCMP (2010)] that about 13% of Canadian adults have a criminal record. A
police review of alleged MMAR misuse cases indicated that in about 50% of MMAR licenses
involved in 'misuse’ the person had a criminal record (n=67 of 134, with 1 ATP, @ DPPL and 54

PUPL).

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

Figure 4.10 — MMAR Misuse - Incidents Investigated By Police (2003-10)
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Sources: RCMP (2010) and HC (website).
Data are adjusted for full year for 2003 and 2010,

The public security risks arising from ‘misuse’ under the MMAR relate to:

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

Increased resources for law enforcement to address potential misuse — i.e., the need for
additional evidence o support reasonable and probable grounds over and above the
existence of a residential grow operation, since some operators are authorized and
licensed 1o produce marihuana under the MMAR;

The corrupting influence of illegal activity occurring in the residence on children residing
there; and

Threat of violence o famiiy members from the potential targeting of the residence for
armed robbery by other criminals who want {o seize the drugs, profits or materials of
crime.

With respect to the presence of children, the police reported that about 8% of MMAR ‘misuse’
involved the presence of children.
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With respect to the threat of violence, the police reported that:
| a) weapons were present in 8% of ‘misuse’ cases;
b} an attack or home invasion had oceurred in 8% of ‘misuse’ cases; and
c) a person was shot during a home invasion in 1% of ‘misuse’ cases. [t is not known
whether these cases were aii related (i.e., the weapons were necessarily reiated o the

attack/home invasions).

Other data {Dandurand et al {2002)] found that a firearm was involved in about 3% of marthuana
trafficking cases.

452 Social Costs Associated with Crime

Costs of Ctime & Willingness-to-Pay to Avoid Crime

CBA technigues have been increasingly applied to crime reduction policy and evaluation of
programs. The social cost of crime, or value per crime averted, is comprised of [Bowles (2010)]:

1) Victim costs: in terms of damage/replacement of property, health/care cost, loss of
earnings, intangible quality-of-life aspects (i.e., WTP fo avert pain and suffering);

23y Fear of crime costs: willingness to pay fo avert possible crime in anticipation of future
crimes (which may or may not be informed and rational); and

3) Criminal justice system costs. direct costs for police, courts, corrections etc.

Evidence from the United Kingdom (UK) suggests that (for all crime) the relative contribution of
these three components is: 70% (victim costs), 5% (fear of crime) and 25% criminal justice
system costs [UK-Home Office (2011)]. These components differ by type of specific crime.

There are various national level estimates of the overall ‘cost of crime’ that range from US$450-
1,700B for the US (late 1990s), $40B for Canada (1993 estimate) and AU$35B for Australia
{2005 data).

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

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

b) ‘Top-down’ measures of individual (or social) willingness-to-pay be avert or avoid crime
(or accept the harm caused by crime).

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

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

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

Crime Prevention Benefits - General

Various United Sfates studies have used stated preference methods to estimate the willingness
to pay (WTP) to avoid crimes with estimates by specific types of crime. One study [Cohen et al
(2004)] asked individuals to repori their willingness to pay to reduce crime in their specific
neighbourhood that implied marginal WTP to prevent crimes of about: US$25,000 per burglary,
US$70,000 per serious assault, US$232,000 per armed robbery, US$237,000 per rape and
sexual assault, and US3%9.7 million per murder. As can be seen, these WTP measures have
been estimated for serious crimes with clear victim impact.

Most drug crimes (especially drug possession and drug trafficking) are considered to have
lesser victim impact. Drugs play into broader criminal activity when considering the criminai acts
undertaken by certain drug addicts to meet their drug hahit. One US estimate of the annual cost
of crime atfributable to each drug abuser is approximately US%$60,000 [Miller et al (2008)]. Othear
US evidence [Cohen-Piguiero (2009)] indicates that the WTP to reduce drug-related crime
among young adults is much lower (US$30,000 per crime) than for other types of crime such as
aggravated assault (US$335,000 per crime), armed robbery (US$210,000 per crime) and
murder (US$855,000 per crime) (2007 data).

The UK government produces standardized cost-of-crime estimates [UK-Home Office (2011)]
for different types of crime. These vary from: GBP1.8 million per murder, GBP37,000 per
sexual offence, GBP8,800 per robbery-personal, GBP3,900 per burglary in a dwelling to
GBP1,750 for common assauit.

Crime Costs - Drugs

One UK study [Dubourg-Pritchard (2007)] estimated that the social cost of illicit drug use was
GBP15.4B (in 2003}). The bulk (90%) of these costs was related to crime versus health costs
(4%) and drug-related death (6%). The primary components of drug related crime costs were
robbery/burglary (43%), fraud (32%) and shoplifting (12%). Drug arrests (in and of themselves)
accounted for only 3.5% of all drug use costs (GBP540M). The UK analysis suggested a ratio
of social costs of illicit drug use to street value of drug consumption of 3:1.

453  Security Cost Associated with Residential Cultivation Misuse

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

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

- 80% was assumed to involve ‘minor’ misuse in which operators act as retail
traffickers for a small part of their marihuana cultivation.
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This assumption was based on the 80:20 rule-of-thumb (i.e., 20% of inappropriate activity
creates 80% of the social problem) and allowed the analysis to concentrate on the major
misuse, which, most importantly, is the activity that is assumed to increase the risk of home
invasion and violence.

Four effects were examined that generate social welfare gains in the form of social willingness-
to-pay to avoid the harm associated with crime related to the misuse of MMAR production
licenses and the expected behavioural changes under the proposed Policy scenario.

a) Avoidance of Residential Misuse
b) Avoidance of Home Invasion
¢) Avoidance of Non-Fatal Shooting
d) Avoidance of Fatal Shocting

In the analysis, event a) was applied to all ‘major’ and ‘minor’ misuse of MMAP production
licenses. it was assumed that events b), ¢} and d) would apply only to the activity considered to
be ‘major’ misuse of MMAR production licenses.

Data on social willingness to pay (WTP) (i.e., a ‘top-down’ measure) {0 avoid crimes has been
estimated for the US [Cohen et al (2004}]. Similar data based on social costs {i.e. a ‘bottom-up’
measure) to avert crimes has been estimated for the UK [UK-Home Office (2011)]. To “convert”
the social cost estimate to a WTP estimate’” the analysis took an average of comparable
estimates from the US and UK after adjusting for exchange rates'. Generally, in alf cases the
US and UK estimates were in the same order of magnitude.

a) Risk & Consequence of Residential Misuse

All MMAR misuse is considered to be residential misuse. There is no evidence in the literature
as to a social WTP to avoid drug trafficking or to avoid marihuana cultivation in a residential
area. Accordingly, the analysis did not include a value for this WTP in the absence of an
estimate available in the literature.

b) Risk & Consequence of Home Invasion

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

i The analysis emplayed a rule of thumb adjustment factor, of 2.0 so that the UK sccial cosi estimales were multipfied by 2.0 to
refiect WTP estimates. .

® US$1.00 = CA$1.00 ; GBP1.00 = CA$1.30 (as of June 4, 2012).
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For ‘home invasion’, the analysis used adjusted WTP estimates from the UK for ‘robbery-
personal’ and the US for ‘burglary’ which averaged to $23,900 (US estimate of CA$25,000, UK
adjusted estimate of CA$22,900).

¢} Risk & Consegquence of Non-Fatal Shooting

There were two (2} cases of shootings associated with home invasion reported in reilation to the
190 police cases of alleged MMAR misuse. Represented as an annual probability, this is
0.048% per year per MMAR misuse. Since all shooting events were attributed in the analysis to
major misuse, this worked out to a probability of 0.24% per year per major case of MMAR
misuse. Data [Kieck (1991)] suggest that the probability of a fatality (given shooting) is 15%, so
the probability of a non-fatal shooting would be 85% (given shooting).

For ‘'non-fatal shooting’ the analysis used adjusted WTP estimates from the UK for ‘serious
wounding’ and the US for ‘'serious assault’, which averaged to $68,500 (US estimate of
CAS70,000, UK adjusted estimate of CA$67,000). ‘

d) Risk & Consequence of Fatal Shooting

For ‘fatal shooting’, the CBA used adjusted WTP estimates from the UK and US for ‘murder’
which averaged o $7.2M (US estimate of CA$3.7M, UK adjusted estimate of CA$4.7M). These
WTP estimates for tragic, violent foss of life were much higher than the Canadian Statistical
Value of Life, which is a WTP measure of death in normal circumstances.

Social Cost Associated with Residential Misuse — Status Quo

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

(47) Social LoSSmisuse(t) = ATP-P/D(1) * Pryisuse * WTPhisuse

where:
ATP-P/D(D) = number of persons ATP-P and number of persons with ATP-D
divided by a scale factor to aliow for multiple DPPL.
Pt misuse = 36%
WTP isuse =$0

Social Cost Associated with Home Invasion — Stafus Quo

The social ioss associated with home invasion is given in the Status Quo scenario by:
(48) Social Lossuasionlt) = ATP-P/D{) * Priisuse * Prmajor * Plinvasion * WTPinvasion

where:

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

F:'f"misuse = 36%
Prmajor = 20% (conditional probability given misuse)

Prinvasion =1.921% (conditional probability given major misuse)

WTPinvasion = $23:900

Social Cost Associated with Non-Fatal Shooting — Status Quo

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

where;

(49) Social L{:Jssnos’i-fatal(t) = ATP‘PID(t) * Prmisuse * Prma}or * Prshcot * (1_Prfatai) * WTPnon-fatal

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

Prmisuse = 36%

Prmajor = 20% (conditional probability given misuse)

Prahoot = (.240% (conditional probability given major misuse)

Prleata = 15% (conditional probability given shooting)

WTPnon—fatai = $68,000

Social Cost Associated with Fatal Shooting — Status Quo

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

where:

(50) Social Lossfatai(t) = ATP-P/ D(t) * Prmisuse‘ * PI'msljcar * Prshoot * i:)"'fafal * WTPfataE

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

Prmisuse = 36%

Prmajor = 20% {(conditional probability given misuse)

Pranoet = 0.240% (conditional probability given major misuse)

Preaes =15% {conditional probability given shooting)

=,

i

o

o
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WT P = $7,190,000

Status Quo -~ Security Cost
For each of the security evenis associated with PUPL/DPPLs, the social costs associated with
residential misuse, home invasions and non-fataiffatai shootings are given in the Status Quo
scenario over fime, by:

(51) Security Cost(t) = Social L.osSnisuse(t) ¥ Social LoSSivasion(t)

+ Social Loss,on.sata(t) T S0Cial LosSm(l)

4.6 Status Quo — Summary of Benefits & Costs
Status Quo — Program Administration Costs
Health Canada — Program Administration Costs are from eguation 22,

Compliance cost is given from equation 23.

Status Quo ~ User Benefifs

User benefit is the sum of the Consumer Surplus measures for each of Government Supply
(equation 32), Personal Use (equation 38) and Designated Person (equation 43) supply
markets,

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

There is no Producer Surplus in the Status Quo scenario.

Status Quo — Safety Costs

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

Status Quo - Security Costs

Security cost is given from equation 51.

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

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

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

The CBA model did not atterpt to capture the complexity of the transition dynamics. Generally,
the CBA focused on the ‘steady state’ of this transition process and the number of persons who
will ‘remain’ in the legal marihuana access regime and the number of persons who will choose
an illegal supply source.

The reasons that persons who have been participating in the MMAP (prior fo Aprit 1, 2014) may
choose to obtain marithuana from an illegal supply source are various and include;

- the supply cost of legal marihuana from LP may be too high;

- persons may prefer the control and quality of their own production; and

- persons may want to engage in illicit marihuana culiivation and distribution.
it has already been noted that some proportion (36%) of PUPL/DPPLs may involve misuse.
Some 80% of ATP persons are associated with PUPL and DPPL production activities. The cost
of legal supply through LPs will likely be higher than the suppiy cost for PUPL/DPPL production.
The CBA assessed the likely migration of persons from each of ATP-GS, ATP-O, ATP-P and

ATP-D status to the new regime.

4.7.1 Policy Transition — Government Supply

In April 2014, the Status Quo scenario was forecast to have 1,823 KG-Demand for the
Government Supply with an estimated 387 grams per year per full-time user'®. One of the
reasons for the relatively low usage rate for the Government Supply was the perceived quality of
the cannabis sfrain used [Lucas (2009}]. In the Policy scenario, LP suppliers would be able fo
offer a variety of cannabis strains. It is therefore probable that, subject to affordability, the
amount per person purchased could be different from this amount per year. The analysis,
therefore, made an adjustment to the KG-demand that would be purchased at $5.00/gram (the
Status Quo user price) before applying a model based on the operation of demand price
elasticity.

Analysis [Kilmer-Pacula (2008)] suggests that heavy marihuana users consume about 1.2
grams per day +/- 0.4 grams. The analysis took 1.6 grams per day as the desired mean daily
amount that a person would want to consume of marihuana. This would imply an annual

*® This average is based on 1,823KG and 4,712 ATP-GS users. For this calculation, no consumption was attributed
to persons on interim supply with new PUPL/DPPL production licenses.

N
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. consumption of 560 grams which, at $5.00/g, would cost $2,800 per year. This was felt to be
- affordable for the mean MMAP ATP person with a mean annual income of:$30,000%.

The base annual quantity of marihuana (in KG) that would be consumed in the Policy scenario,
. for the initial number of persons with ATP-GS in April 2014 and at the Status Quo user price of
$5.00 per gram, is given by:

(52) Base KG-GS(User Price) = ATP-GS(April 20114} * 560 grams / 1,000

For the establishment of the benchmark transition to the Policy scenario, it was assumed that
the LP market price of marihuana would be $7.50/g%'. This represents a 50% increase in price
(over the Status Quo user price per gram). With an assumed price elasticity £, of -0.25, the
gquantity demanded would be expected to fall by 12.5%.

%AQuantity = ¢, * %APrice

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

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

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

Base KG-GS = User-GS * Days of Use * Quantity Per Day

The price elasticity effect could come about via some combination of changes in: a) the number
of users; b) the number of days of use per year; and/or ¢) the mean quantity per day of use. For
simplicity, the analysis assumed that there is no change in the number of days of use per year,
so the above equation reduces fo:

%AQuantity-GS = %Allser-GS + %AQuantity Per Day-GS
In order o assess the affordability of the quantity per day at the LP market price, the Proportion
of Mean Annual Income (pre-tax) that would be comprised of marihuana purchases was
computed. This proportion is:

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

2 Lucas (2000) reports an income distribution for a sample of MMAP users that implies a mean annual income of
about $30,000, although 30% report eaming less than $20,000 per year. At $5.00/gram, the expenditure of $2,.800
per year would account for about 9% of pre-tax individual income,

' The reasonableness of this estimate was assessed in ferms of an equilibrium modei of Supply and Demand in the

: LP market for marihuana (see below). Effectively, the study assumed that ATP persons in the Transition face an ex
ante expected user price of $7.50/gram which may be slightly more or less than the ex post reslized price in LP
market squilibriurn when supply and demand interact.

I
(SN
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In the CBA model, if the annual cost per user did not exceed $4,500 (i.e., 15% of mean annual .

income of $30,000), all of the price elasticity effect was ascribed to a reduction in the number of
users. Conversely, if the annual cost per user did exceed $4,500, some proportion of the price

elasticity was allowed to reduce the quantity per day so that the percentage of mean annual

income required did not exceed 15%.

Various studies have shown that, with co-payment (usually 20% of private prescription drug
costs), the annual amount spent on certain prescription drugs or treatment can be up to 17% of
annual family income [Canadian Cancer Society (2008), Canadian Diabetes Association
(2010)]. The out-of-pocket costs of new cancer drugs can be up to $13,000 per year and for
Type | diabetes drugs and insufin pump up to $4,700 per year.

The Quantity per Day in the Policy scenario, for persons on Government Supply (as of Aprit
2014), is calculated as:

(54) Quantity/Day-G8 = MIN{1.6, [Mean Annual iIncome * Max % of Income / 350
{ $7.50]}

In the Reference case, the effective minimum of the right-hand side was 1.8 grams per day.
This equation allows, in the sensitivity analysis for a lower assumption as to maximum
percentage of income, for the amount to be less than 1.6 grams per day.
The %AQuantity Per Day can therefore be calcufated as:

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

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

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

(57) Users-GS{Market Price) = ATP-GS{April 2014) * (1 + %AUsers-GS)
Equations 53 and 57, therefore, represent the KG-Demand and the number of users in the

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

4.7.2 Policy Transition — Other (Government Supply)

There was the same number of persons with ATP-G who did not access the Government
Supply (i.e., ATP-0O) as those who accessed the Government Supply (ATP-GS) in the Status
Quo as of April 2014. The analysis did not count their consumption for the Consumer Surplus
measure, as there was no indication as to where the marithuana was obtained.

in the Policy scenario, such persons might start to obtain marihuana from the LP supply,
provided that the LP market price was at or below the price prevailing in the illicit market. The

646
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rationale for this switch is that the cannabis strains and quality are likely to be diverse in the LP
market and should be comparable to those currently available in the illicit market.

The analysis assumed that these persons would generally consume at the same level of daily
usage, at the LP market price, as the persons formerly reliant on the Government Supply,
provided that the LP market price was below that of the iflicit market price. However, as they
would fikely experience a decrease in their supply price, they might be able to afford an
increased amount per day.

The logic flow for this component of the fransition is reversed from that for the above
component. Provided that the LP market price is less than the illicit market price, it is possible
o calculate the %APrice experienced by these users as:

(58) %APrice-O = [LP-Price ~ Wicit Price] / Hlicit Price
The associated %AQuantity can therefore be calculated as:

(59) %AQuantity-O = ¢, * %APrice-O

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

(60} %AQuantity/Day-O = 1.80 + (1 + %AQuantity-O)

Therefore, the base annual quantity of marihuana (in KG) that would be consumed in the Policy
scenario, for the expected number of persons with ATP-O who will fransition to the LP market at
the lower LP market price of $7.50 per gram, is expected fo be:

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

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

(62) Users-O(Market Price) = ATP-O(April 2014)

Therefore, equations 61 and 62 represent the KG-Demand and Number of Users in the Policy
scenario that result from the transition from the Status Quo for persons formerly on Other

Suppiy.

4.7.3 Policy Transition — Personal Use

Persons with PUPL who are ATP-P in April 2014 must decide whether to switch their use to the
legal supply from the LP market. This is the only option for these persons to access a legal
supply of marihuana for medical purposes.

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

- Some proportion (36%) of these persons is likely engaged in some form of misuse
(based on police data) and may want o continue that activity in the future; and
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- Some other proportion of these persons may feel ‘entitled’ to continue {o cultivaie own-
use marihuana, even if not involved in misuse in terms of otherwise supplying the illicit
market — such entitlement may arise from civil disobedience in reaction to a change in
their previous legal authorization to produce.

in the first case, the ‘economics of crime’ must be considered in terms of the relative, risk-
adjusted rewards and penaities associated with illicit behaviour. It is still necessary to
differentiate between the scale of operation involved in this form of marihuana cultivation from
the normal ‘grow-op’ because the locus of production is the family residence in the presence of
family members. '

In the second case, allowance is made for some proportion that may opt out, based on their
perceived right to grow marihuana for their own use.

Economics of Residential Misuse

The analysis applied a model of rational criminal activity based on Canadian studies [Desroches
(2005), Dandurand et al (2002), Bouchard (2007), Easton (2004)]. Hf is important o distinguish
between residential misuse marihuana cultivation and 'grow-op’ activity. While these share
some similarities, what is different about residential misuse is the presence of family members.
Grow-op houses are usually dedicated to marihuana cultivation and operated by paid
employees or persons who share the criminal proceeds of the operation.

One study [Dandurand et al (2002)] of British Columbia marihuana trafficking over a four-year
period found that there was a very low {(5%) risk of a grow operation coming to the attention of
police. In terms of the consequence of police detection, the biggest risk was seizure of plants
and other assets for evidence (pr=100%), followed by charges faid (pr=85%), conviction of at
least one suspect in the case (pr=63%), the payment of a fine (pr=25%) and prison sentence
(pr—‘i?‘;/g) The average prison term upon conviction was 2.5 months and the average fine was
$1,000

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

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

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

# Note that probabilities and magnitude of both #ines and prison sentences likely have changed as a result of recent
amendments to the law. The magnitude of any such changes couid not be assessed at this time and therefore
historical values were used for the purposes of the analysis.
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