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AGENDA

» Cannabis Regulation in Colorado
» The cannabis markets
» The impact of full legalization on the medical cannabis market

» The integration of medical cannabis in the European Health
System

» A theoretical model of legalization for Europe



LEGALITY OF MEDICAL
CANNABIS

. Legal / Essentially Legal
Decriminalized
lllegal but often unenforced

B egal

No infarmation
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CANNABIS REGULATION
IN COLORADO




-
. Jurisdiction with legalized cannabis.
. Jurisdiction with both medical and decriminalization laws.2

. Jurisdiction with legal psychoactive medical cannabis.
. Jurisdiction with legal non-psychoactive medical cannabis.

Jurisdiction with decriminalized cannabis possession laws.

MARIJUANA Jurisdiction with cannabis prohibition.
POLICY
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COLORADO ISTHE FIRST...

..Fully legal market for
recreational cannabis

.model of commercialized
distribution of medical cannabis

A PN | MarIUAN A
POLICY
GROUP



CONDITIONS ACCEPTED TO OBTAIN

MPG
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# of Conditions

A PHYSICIAN'S RECOMMENDATION

S 0 @ ¢ £ X LS @2 L& A P D LA DR S0 CIEN]
FPEFIEFF PN AT S O» L ¥ &

&GP SR R R R O O A G N A'bq,%*a"’ & N
W W QL L FF &P £ & & o> S &7 ‘3'" GH
T Qé\ N é.Ok & \@’

< ‘é\

QF
Source: Colo. Dept of Revenue | 8



CANNABIS LAW IN COLORADO

LEGAL for medical purposes

» Caregiver model

2000 - 2009
A
( )
«—e W_J
Pre-2000 2010 - 2012
ILLEGAL Regulated medical market emerges

> Licensed dispensaries



2000

CANNABIS LAW IN COLORADO

Year-end 2017,

» Market grows to over
Amendment 64 $1.5 billion of

» Popular vote in favor of legalization annual revenues

November 2012 .

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2015
2016
2017

January 2014 -

Regulated market opens



CANNABIS DISPENSARIES
INCOLORADO

E REC Roomm

Recreational
Stores

Medical

Centers

REQUIREMENTS:

d To be over 21 years
old

1 To be a Colorado
citizen

d To recelve a
Physician
recommendation
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CANNABIS MARKETS
IN COLORADO




$1.6B
$1.4B
$1.2B
$1B
$800M
$600M
$400M
$200M

684M
—

2014

l

418M

GROWTH EXPERIENCE: COLORADO

1.5B

1.3B b,

Medical

446M 417M
] |
2015 2016 2017
B AdultUse -@ ) Total

Source: Colo. Dept of Revenue
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MEDICAL

RETAIL

PRODUCT MARKET SHARE

2014 2015 2016 2017

2.5% 2.3% 2.8% 1.2% 3% 7%

» Steady decline of flower
sales from 2014-2017

P Steadyincrease of
concentrate sales

B Flower | Conentrate Edibles | Non-Edibles [ Shake/Trim

MPG

MARIJUANA
POLICY
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Source: Colo. Marijuana Enforcement Division; MPG
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PRICE PER GRAM

Flower and concentrate
product price per serving has
significantly decreased

Edibles price per serving has
remained relatively constant
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PRODUCT POTENCY (% THC)

80.00
70.00
00 P Steady increase in
concentrate potency
50.00
40.00
» Concentrate products 2017
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THE IMPACT OF FULL LEGALIZATION
ON MEDICAL CANNABIS MARKET
IN COLORADO

MARIJUANA
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CANNABIS DISPENSARIES

900
800 -
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100 -
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MPG

Q3:11

Q3:12 Q3:13 Q3:14 Q3:15

mm Application for a Medical Center license
=s=Medical Centers

—Recreational Stores

Q3:16 Q3:17

Source: Colo. Dept of Revenue
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RESEARCH QUESTION

- ARE PATIENTS USING THE RECREATIONAL MARKET?
- ARE NON-MEDICAL USERS USING THE MEDICAL MARKET?

« Expanding
cannabis sales?

« Cannibalizing
medical sales?

I[s the new
recreational

market




RECREATIONAL MARKET DEMAND

» Previous buyers in medical market

— “Patients”

— Unwilling to be registered _ Cannibalization
— Sophisticated

* New consumers N

* Consumers previously buying illegal cannabis Market

¢ Out-of-state buyers B Expansion

— Tourists

— Interstate Smugaglers |

MPG | .



ARE REC AND MED DISPENSARIES
SELLING THE SAME PRODUCT?

Pain

CBD

Appetite

Insomnia

Muscle spasm

|
IIII

Anxiety

Stress

m Medical Centers

Depression

Mental Health| Physical Health

‘IH

PTSD

m Recreational Stores

Euphoria

Happiness

Leisure

Creativity

0% 10% 20% 30% 40% 50% 60% 70% 80%
Fraction of dispensaries selling at least one strain with these qualities

Source: Weedmaps ™; April 2015
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PRICE DIFFERENTIAL

TAXSTRUCTURE: RATES

Colorado Tax Regime (2016)
Sales Tax (Consumer Pays)

Medical Retail*
State Base Rate 2.90% 2.90%
State Special Rate 0%  10.00%
City Base Rate 0% 3.65%
City Special Rate 0% 3.50%
Other Sales Rates 0% 1.10%
Total Sales Tax Rate: 2.90% 21.15%
Excise Tax (Producer Pays)
S/Pound: Flower S0 $292.20
S/Pound: Trim S0 S 69.60
S/Inmature Plant: S0 $7.00

*Denver city used as example
**Based upon DOR price of 51948 / $464 for flower/trim.

Effective Rate Paid
(Excise + Sales):
Medical: 2.9%
Retail: ~ 39.3%
(1+125%) * (21.125%,

$6.00
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DATASET

*Medical Market (Q3:2012 — Q4:2017)
*Recreational Market (Q1:2014 — Q4:2017)

*Data observed at a county level

Quarterly Sales Revenues
# Med Centers
# Rec Stores

Result from legalization Ballot in 2012

* Data on patients with medical cannabis prescription



SUPPLY CHANNELS USED
BY PATIENTS IN COLORADO

Domestic Cultivation &
Purchase
4%

Only domestic
cultivation;

Only Purchase;
80%

| 24
Source: Colo. Dept of Public Health and Environment, July 2018



QUARTERLY SALES AND PATIENTS

_. 350 140000
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——Recreational Sales

——Medical Sales --- Patients

Source: Colo. Dept of Revenues; Colo. Dept of Public Health and Environment

#Patients
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BASIC "ECONOMETRIC" MODEL

Rev_Med, ¢
= p; Med_Centers; + + p, Rec_Stores;; + 3 POP;

Rev_Med; /POP; ;
= py Med_Centers; + + p, Rec_Stores;, + 3 POP;
+ [, Time; + Ps Ballot; + fgleisure + +[7Border

MPG =



RESU LTS Medical Sales

RE FE Diff
VARIABLE REV MED REV MED AREV MED

» Weak Cannibalization of Constant 7060065  L64cr06"  1.530105*

Medical Cannabis Sales [1.70e+06]  [1.51e+05]  [8.5e+04]
» Approximately 5% reduction UMMC! 2.13e+05%%%  1.58e+05%**  1.67e+05***
[5963] [7321] [7971]
» An additional recreational store M5 228cr04mr -18dcrodmr -5.60cko4rr
[5420] [4859] [6204]
generates . . In(POP)  6.78c+05%**
» $ 22.800 reduction of medical [1.586+05]
sales per quarter Earmic 0.960 0.712
» About $ 90.000 annual EsrMS 20,055 20.044
reduction of medical cannabis N 432 432 336
|eS Groups 24 24 22
>d R? within 0.598 0.598 0.524
R’ between 0.964 0.970 0.842
R? overall 0.945 0.948 0.576




RESULTS PER CAPITA

» Weak Cannibalization of Medical
Cannabis Sales per capita
» Approximately 11-13%
» Medical cannabis revenues are
decreasing overtime

» An additional recreational store

generates
» $10-15 reduction of medical sales
per capita

» The sentiment towards cannabis is
positively correlated with the sales per
capita of medical cannabis

REV_MED/POP

RE FE Diff Diff
VARIABLE REV_ REV AREV AREV
MED/ MED/ MED/ MED/
POP POP POP POP
Constant S114.9%%%  16.67*%*%  0.912%*F -] 627%**
[41.77] [1.269] [0.447] [0.556]
HMMC! 55.70%%%  S43]*%*  30,68%**
[4.966] [5.142] [5.747]
HRMS! -15.66%*%*  _16.35%**  _](.10%**
[2.258] [2.335] [2.695]
#MMC/POP! 0.366%**
[0.039]
#RMS/POP’ -0.147***
[0.031]
In(POP) 7.707***
[2.259]
TIME -0.121%* -0.082
[0.061] [0.060]
BALLOT 0.698*
[0.413]
LEISURE 10.51
[9.16]
BORDER 7.005
[6.525]
EsrMC 0.487 0.450
EURMS -0.116 -0.124
N 432 432 336 336
Groups 24 24 22 22
R within 0.366 0.359 0.069 0.213
R’ between 0.371 0.139 0.562 0.339
R? overall

0.416

0.215 0.120

0.238
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RESULTS

Two potential drivers of

cannibalization

Lower sales per patient
*Fewer patients



o o N
$14
$12
$10
$8
$6
$4
$2

$0
Q3:09

Q3:10

AVERAGE DAILY
CONSUMPTION PER PATIENT

Q3:11 Q3:12 Q3:13 Q3:14 Q3:15 Q3:16 Q3:17

Nota: The cost does not include the cannabis produced domestically

Source: Colo. Dept of Revenue; Colo. Dept of Public Health and Environment

30



PATIENTS PROFILE HAVE CHANGED

About 420.000 new patients since 2009

« Since 2011, about 40.000 new applications per year
* 50% annual turnover

150000
=N -
,’ \/ W=,
V' 4
50000 /
N{ /
0 =<
OO OO O O +d +dH AN N o0 N < < bnoin W OO N N OO 0
< + 4 4 < d A d S a2
cC = G [ G cC = | G [ G — [ G C = [ G — [ G —
8 2 8 2 8 2 8 2 8 2 8 R 8 F 8 F 8 3 8 3

MP G = =Tot Patients —New Patients per semester

Source: Colo. Dept of Public Health and Environment,



4,0%
3,0%
2,0%
1,0%
0,0%
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MPG

46
44
42
40
38

36
g-09 g-10

AGE OF PATIENTS

g-11 g-12 g-13 g-14 g-15 g-16 g-17

18-20 21-30 31-40

ml-14 mG-15 mlL-15

41-50 51-60 61-70
G-16 mlL-16 mG-17 mA-17

Source: Colo. Dept of Public Health and Environment
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CURRENT PREVALENCE
OF PATIENTS BY AGE GROUP

3,50%

3,00%

2,50%
2,00%
1,50%
1,00%
0,50% III I|I
0,00%

18-20 21-30 31-40 41-50 51-60 61-70

MARIJUANA

POLICY

GROUP |
Source: Colo. Dept of Public Health and Environment, July 2018
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PATIENTS AND REPORTED CONDITIONS

92.98
90.21

Chronic Pain

Spasms and MS
Nausea

PTSD

Cancer
Epilepsy
Cachexia

Glaucoma
HIV/ AIDS

Degenerative Neurological Conditions
0 10 20 30 40

50 60 70 80
Percent

H Colorado ® Oregon

MARIJUANA
POLICY
GROUP
Source: National Academy of Sciences; Luglio 2016

MPG
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PREVALENCE OF CONDITIONS
AMONG PATIENTS

50% -

45% -

4,0% -

3,5% - Cachexia
3.0% —Cancer
2i3% - / —Glaucoma
29% T — ....HIV/AIDS
1,5% - .

10% e =m=Epilepsy
0.5% "t eeueeeesneennent I

0,0% | | | | | | o

Source: Colo. Dept of Revenue
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CONCLUSION

There is cannibalization on medical cannabis sales

e Minimum 5% distortion

Medical cannabis demand is changing

 Higher consumption per patients, older patients with more
severe pathologies

Risk of consumption distortion between the two segments

« Only-medical legalization incentivize non-medical users
towards becoming patients

« High potential waste of resources in a welfare state context



EUROPEAN MODEL:
NEED FOR MARKET SEGMENTATION

Subsidize health care is at risk when integrating cannabis

« It is very complex to effectively separate medical and recreational markets
« Doctors cannot easily verify chronic pain

« Waste of public funding if recipients use it outside their medical scope

« Waste of physicians’ time if non-medical users try to obtain a prescription

Heavy non-medical users have high price-sensitivity

« Many might (attempt to) obtain a physician’s prescription



THE INTEGRATION OF MEDICAL
CANNABIS IN THE EUROPEAN
HEALTHCARE




Drugs policy in Germany is a mess

Despite legalisation, medicinal cannabis is often unavailable to German
patients

I Print edition | Europe > o o @ e 9
Feb 1st 2018 | COLOGNE
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MEDICALCANNABIS PRESCRIPTIONS IN GERMANY

MARIJUANA
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PROBLEMS IN GERMANY

Demand > > supply

« Many potential patients wait for the product
availablility to get a physician’s prescription

Over-the-counter cost is more than

many people can afford

« Almost twice as expensive as the illicit market



LIMITED COVERAGE
OF THE NATIONAL HEALTH SYSTEM

Physician use it as a_last resort treatment

Approval of the insurance company need to be given

before the start of deliver

Health insurers in Germany decline a third of requests for
reimbursement

MPG

MARIJUANA
PCLICY
GROUP



DISTORTIONS

There is interrelation between medical and recreational
cannabis users in those supply architecture which
separate the markets (Asplund & Fortin, 2018)

Only-
medical
regulation:

Full

legalization:

Product safety and quality is preferred by any type of users

If medical cannabis is cheaper than the cannabis bought in
recreational outlets, there will a diversion to non-medical user

The over-consumption of medical cannabis will be
proportional price difference

43



SIZE OF THE DISTORTION DEPEND
ON THE PRICE DIFFERENTIAL

« About 30% difference in taxation between
recreational and medical cannabis

« About 5% distortion (Asplund & Fortin, 2018)

Colorado:

* Likely 70% tax on recreational cannabis
« Similar to tobacco

« Medical market subsidized

« Distortion might be substantial

European

country




A THEORETICAL MODEL OF
LEGALIZATION FOR EUROPE




PURPOSE OF THEORETICAL MODEL

» Understanding the potential role of an additional non-profit supplier
in a scenario which allows

— Commercial Stores

— Healthcare through pharmacies

» Describe the dimensions of attractiveness

— Heavy Users

— Non-verifiable patients

» Define the conditions under which market distortions can be reduced

MPG | -



"MODELS STRENGHT WEAKNESS

Commercial Model (US e (Constant stream of o
approach) revenues
e |llicit market minimization e
through large product
variety
e |[nnovation in production
with positive externalities
Medical model in Welfare e Treatmentis monitored by e
state context physicians
(European approach) e |t supports the cost of
cannabis to patients

Commercial interest
would promote heavy use
Industry lobbying might
prioritize producers’
Interests over consumers’
Interests

Waste of public funding
when there is diversion of
medical cannabis to
recreational users
Difficult access for
patients suffering for
condition for which there
IS no conclusive scientific
evidence of safety and
efficacy

47



CANNABIS SOCIAL CLUBS

» The Cannabis Social Clubs (CSCs) collectively organize the cultivation
and distribution for their members

— Non-profit and user-driven

— Active in several Western Countries
» Uruguay is the first country regulating CSC
— Competing with state-run monopoly model

» Thus far, commercial and CSC supply model have operated as
mutually exclusive

MPG = l
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CSC AS THIRD SuPPLY CHANNEL

MED CSC REC
Centry = CENTRY = CENTRY

» Cheaper price is in the medical market (subsidies or health
coverage)

 Lower price in CSCs compared to recreational stores

* To avoid the average recreational user from becoming a
member, they need to have a certain degree of entry costs

* No barriers to entry in recreational stores



WHO WOULD BE

ATTRACTED BY CSC?

» Medical users who

— cannot obtain a prescription from their physician

— do not want to be registered in a centralized
government authority

— prefer self-medication given their
experience with the plant

Heavy non-medical users

with high price-sensitivity
without privacy concern
with preference for a non-profit environment

Medical
Market

Recreational
~ Market




OPTIMAL SUPPLY MODEL

PATIENTS WITH
VERIFIABLE CONDITION Healthcare
PATIENTS WITHOUT Healthcare or

VERIFIABLE CONDITION Cannabis Social Clubs

RECREATIONAL HEAVY Recreational Stores or
USERS Cannabis Social Clubs

TOURISTS & LIGHT
USERS

Recreational Stores



ADVANTAGES OF CSC

Harm reduction

Economic Efficiency



HARM REDUCTION

» Reduction of perverse relationship between heavy users and profit-
oriented cannabis industry without the need to fully ban commercial
stores

» Better monitoring of the consumption of heavy users through
personal quota (form of nudging)

» Larger fraction of heavy users in the legal sphere

— Increase in the average product quality

— Increased inclusivity of illicit cannabis dealer within the legal market

» Lobbying power of commercial model counterbalance by CSC interest

MPG = l



ECONOMIC EFFICIENCY

» Increased market segmentation between med and rec users and
minimization of consumption distortions such as

— Non-medical cannabis users purchasing at subsidies price
— Medical users paying a “sin tax”

» Saving of medical resources, such as doctors’ time, due to the shift of
non-verified patients towards the CSCs

— Fairer treatment costs for patients without prescription

» Increased tax revenues collected by the state given the larger fraction
of heavy users in the legal sphere

— Lower barrier for illicit cannabis dealers to enter the market

MPG = l
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