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 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

AGENDA
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LEGALITY OF MEDICAL 
CANNABIS
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CANNABIS REGULATION
IN COLORADO
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COLORADO IS THE FIRST…

..Fully legal market for 
recreational cannabis

..model of commercialized 
distribution of medical cannabis



8Source: Colo. Dept of Revenue

CONDITIONS ACCEPTED TO OBTAIN
A PHYSICIAN’S RECOMMENDATION
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Regulated medical market emerges
Pre-2000
ILLEGAL

2000 – 2009

LEGAL for medical purposes
 Caregiver model

2010 – 2012
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CANNABIS LAW IN COLORADO
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Year-end 2017
 Market grows to over

$1.5 billion of 
annual revenues
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January 2014
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November 2012

Amendment 64
 Popular vote in favor of legalization
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CANNABIS LAW IN COLORADO
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CANNABIS DISPENSARIES 
IN COLORADO

Recreational
Stores

Medical 
Centers

REQUIREMENTS:

 To be over 21 years 
old

 To be a Colorado 
citizen

 To receive a 
Physician 
recommendation



CANNABIS MARKETS
IN COLORADO
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GROWTH EXPERIENCE: COLORADO

Source: Colo. Dept of Revenue
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 Steady decline of flower 
sales from 2014-2017

 Steady increase of 
concentrate sales

PRODUCT MARKET SHARE

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

Source: Colo. Marijuana Enforcement Division; MPG
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PRODUCT POTENCY (%THC)

 Steady increase in 
concentrate potency

 Concentrate products 2017 
average: 68%

 Flower 2017 average: 19.6%

Source: Colo. Marijuana Enforcement Division; MPG



THE IMPACT OF FULL LEGALIZATION
ON MEDICAL CANNABIS MARKET

IN COLORADO



18Source: Colo. Dept of Revenue
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- ARE PATIENTS USING THE RECREATIONAL MARKET?
- ARE NON-MEDICAL USERS USING THE MEDICAL MARKET?

•Expanding 
cannabis sales? 
•Cannibalizing
medical sales?

Is the new 
recreational 

market 

RESEARCH QUESTION
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 Previous buyers in medical market 
‒ “Patients”
‒ Unwilling to be registered
‒ Sophisticated

• New consumers
• Consumers previously buying illegal cannabis
• Out-of-state buyers  
‒Tourists
‒ Interstate Smugglers

Market 
Expansion

Cannibalization

RECREATIONAL MARKET DEMAND
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ARE REC AND MED DISPENSARIES
SELLING THE SAME PRODUCT?
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PRICE DIFFERENTIAL
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•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

DATASET
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Only Purchase; 
80%

Only domestic 
cultivation; 15%

Domestic Cultivation & 
Purchase

4%

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

SUPPLY CHANNELS USED
BY PATIENTS IN COLORADO
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BASIC “ECONOMETRIC” MODEL

𝑅𝑅𝑅𝑅𝑅𝑅_𝑀𝑀𝑅𝑅𝑒𝑒𝑖𝑖,𝑡𝑡
= 𝛽𝛽1𝑀𝑀𝑅𝑅𝑒𝑒_𝐶𝐶𝑅𝑅𝐶𝐶𝐶𝐶𝑅𝑅𝐶𝐶𝐶𝐶𝑖𝑖,𝑡𝑡 + 𝛽𝛽2 𝑅𝑅𝑅𝑅𝑅𝑅_𝑆𝑆𝐶𝐶𝑆𝑆𝐶𝐶𝑅𝑅𝐶𝐶𝑖𝑖,𝑡𝑡 + 𝛽𝛽3 𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖

𝑅𝑅𝑅𝑅𝑅𝑅_𝑀𝑀𝑅𝑅𝑒𝑒𝑖𝑖,𝑡𝑡/𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖,𝑡𝑡
= 𝛽𝛽1𝑀𝑀𝑅𝑅𝑒𝑒_𝐶𝐶𝑅𝑅𝐶𝐶𝐶𝐶𝑅𝑅𝐶𝐶𝐶𝐶𝑖𝑖,𝑡𝑡 + 𝛽𝛽2 𝑅𝑅𝑅𝑅𝑅𝑅_𝑆𝑆𝐶𝐶𝑆𝑆𝐶𝐶𝑅𝑅𝐶𝐶𝑖𝑖,𝑡𝑡 + 𝛽𝛽3 𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖
+ 𝛽𝛽4 𝑇𝑇𝑇𝑇𝑇𝑇𝑅𝑅𝑖𝑖 + 𝛽𝛽5 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑆𝑆𝐶𝐶𝑖𝑖 + 𝛽𝛽6𝐿𝐿𝑅𝑅𝑇𝑇𝐶𝐶𝐿𝐿𝐶𝐶𝑅𝑅 + +𝛽𝛽𝟕𝟕𝐵𝐵𝑆𝑆𝐶𝐶𝑒𝑒𝑅𝑅𝐶𝐶
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RESULTS
 Weak Cannibalization of 

Medical Cannabis Sales
 Approximately 5% reduction

 An additional recreational store 
generates
 $ 22.800 reduction of medical 

sales per quarter
 About $ 90.000 annual 

reduction of medical cannabis 
sales
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 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

RESULTS PER CAPITA
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Two potential drivers of 
cannibalization 
•Lower sales per patient
•Fewer patients

RESULTS
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Nota: The cost does not include the cannabis produced domestically
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About 420.000 new patients since 2009
• Since 2011, about 40.000 new applications per year
• 50% annual turnover

Source: Colo. Dept of Public Health and Environment,
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Source: Colo. Dept of Public Health and Environment, July 2018
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Chronic Pain

Spasms and MS

Nausea

Cancer

PTSD

Epilepsy

Cachexia

Glaucoma

Degenerative Neurological Conditions

HIV/ AIDS

Source: National Academy of Sciences; Luglio 2016

PATIENTS AND REPORTED CONDITIONS
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There is cannibalization on medical cannabis sales

• 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

CONCLUSION
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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

EUROPEAN MODEL:
NEED FOR MARKET SEGMENTATION



THE INTEGRATION OF MEDICAL
CANNABIS IN THE EUROPEAN

HEALTHCARE
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MEDICAL CANNABIS PRESCRIPTIONS IN GERMANY
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Demand >> supply

• Many potential patients wait for the product 
availability 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

PROBLEMS IN GERMANY
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Physician use it as a last resort treatment

Approval of the insurance company need to be given 
before the start of delivery

Health insurers in Germany decline a third of requests for 
reimbursement

LIMITED COVERAGE
OF THE NATIONAL HEALTH SYSTEM
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There is interrelation between medical and recreational 
cannabis users in those supply architecture which 
separate the markets (Asplund & Fortin, 2018) 

Only-
medical 
regulation: 

Product safety and quality is preferred by any type of users

Full 
legalization:

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

DISTORTIONS
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• 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

SIZE OF THE DISTORTION DEPEND
ON THE PRICE DIFFERENTIAL



A THEORETICAL MODEL OF
LEGALIZATION FOR EUROPE
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 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

PURPOSE OF THEORETICAL MODEL
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MODELS STRENGHT WEAKNESS
Commercial Model (US 
approach)

• Constant stream of 
revenues 

• Illicit market minimization 
through large product 
variety

• Innovation in production 
with positive externalities 

• Commercial interest 
would promote heavy use 

• Industry lobbying might 
prioritize producers’ 
interests over consumers’ 
interests

Medical model in Welfare 
state context  
(European approach)

• Treatment is monitored by 
physicians

• It supports the cost of 
cannabis to patients 

• 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
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 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

CANNABIS SOCIAL CLUBS
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• 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

CSC AS THIRD SUPPLY CHANNEL
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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

Recreational 
Market

Medical 
Market
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OPTIMAL SUPPLY MODEL

TYPE OF CONSUMERS LEGAL SUPPLIER
PATIENTS WITH 
VERIFIABLE CONDITION Healthcare

PATIENTS WITHOUT 
VERIFIABLE CONDITION

Healthcare or 
Cannabis Social Clubs

RECREATIONAL HEAVY 
USERS

Recreational Stores or 
Cannabis Social Clubs

TOURISTS & LIGHT 
USERS

Recreational Stores
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ADVANTAGES OF CSC

Harm reduction

Economic Efficiency



53

 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

HARM REDUCTION
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 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

ECONOMIC EFFICIENCY



Thanks for the attention

mail@fortindavide.com
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