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DISCLOSURE
There are diverse 
perspectives on the impact 
and ‘effectiveness’ of 
cannabis legalization.



SOURCE: HTTPS://WWW.CBC.CA/NEWS/POLITICS/CANNABIS-RULES-INDUSTRY-CONCERN-1.6810922

Industry



SOURCE: HTTPS://WWW.CBC.CA/NEWS/INDIGENOUS/SENATE-INDIGENOUS-COMMITTEE-CANNABIS-
REFORM-1.6877341

Indigenous peoples



Harm reduction & substance use crisis



DISCLOSURE 
Population-level impact from 
a public health perspective.



International context



SOURCES: UNODC, WORLD DRUG REPORT 2022 , 

GLOBAL TRENDS

Cannabis use 
USE IN PAST YEAR, 2020
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US & Canada have highest cannabis 
prevalence among legal markets.

•Highly diverse product market

•Early adoption of medical cannabis 

24% 9%* 15% 

SOURCES: USA (NSDUH 18+, 2021); CAN (CCHS 16+ 2022); UY (JUNTA NACIONAL DE DROGAS, 2018); GER (EPI ADDICTIONS, *16-59; 2021)

20% 

CANNABIS USE IN PAST 12-MONTHS



LESSON

Not all ‘legal’ cannabis  
markets are the same... 



CANADA 2018

Private/public hybrid with high 
level of commercialization in 
production and sale of cannabis.



https://www.forbes.com/sites/dariosabaghi/2023/07/28/uruguay-marks-6-years-of-marijuana-sales-with-107-million-grams-sold/?sh=38378d604d91

Alternative legal markets



SOURCE: HTTPS://WWW.BBC.COM/NEWS/WORLD-EUROPE-65254141

Alternative legal markets



CANNABIS LEGALIZATION
Public health impact 
depends on how 
cannabis is regulated in 
legal markets.



CANNABIS ACT

Canada’s cannabis 
legislation is based on a 
public health and public 
safety approach



CANADA VS. US STATE MODEL

Regulatory framework in Canada is less variable and 
more ‘comprehensive’ in most, but not all areas.

Jurisdictional scope • Federal & 
Provincial/Territorial

• State-level

Price/taxation • Excise flat rate & ad 
valorem

(incl. THC based)

• Variable

Product standards • THC 10mg limit • Minimal / Variable

Labelling & warnings • More comprehensive 
warnings, standardized 
packaging

• Smaller text 

Marketing • More comprehensive • Variable

Retail • Online sales
• Fewer ‘opt out’

• Variable

Minimum legal age • 18, 19, 21 years of age • 21 years of age



Federal legalization with provincial  & 
territorial differences in cannabis regulations.
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LESSON

Cannabis legalization has had several 
positive impacts in Canada.



‘Positive’ impacts of legalization

• Marked declines in criminal charges

• Reductions in stigma

• Diversion of revenue to legal market 
~3,800 licensed stores

~$5 billion direct annual revenues

• Opportunity to shape product market



LESSON
The overall effect of cannabis legalization 
is similar in Canada vs. US states in 
several key respects:

• Patterns of use

• Products & modes of use

• Price



Prevalence of cannabis use in Canada
CANADIAN CANNABIS SURVEY AGE ≥15; 2018-2022

SOURCE: CANADIAN CANNABIS SURVEY 2018-2022. HTTPS://HEALTH-INFOBASE.CANADA.CA/CANNABIS/

Increased prevalence since legalization.



Acceleration of pre-existing trend towards 
greater use following legalization? 

SOURCE: HEALTH CANADA, JUNE 2023.

Post-legalization



LESSON
Distinction between ‘use’ and ‘problematic 
use’ more important in legal market.

Mixed findings on indicators of problematic 
cannabis use following legalization in Canada.



PROBLEMATIC USE - INDICATORS

Cannabis use 
among youth. 



Little change in cannabis prevalence among youth. 

SORUCE: OSDUS. AVAILABLE AT: HTTPS://WWW.CAMH.CA/-/MEDIA/FILES/PDF---OSDUHS/DRUGUSEREPORT_2019OSDUHS-PDF.PDF

Past 12-month cannabis prevalence 
GRADES 7-12, ONTATRIO



No changes in overall indicators of risk.

Low risk Moderate risk High risk

2018 2019 2020

Risk of problematic cannabis use
WHO ASSIST SCORES, AMONG PAST 12-MONTH CONSUMERS N=22,406

2021 2022 2018 2019 2020 2021 2022 2018 2019 2020 2021 2022

SOURCE: FATAAR F ET AL. DRUG AND ALCOHOL REVIEW 2023



SOURCE: MYRAN D, ET AL. JAMA NETW OPEN. 2023 OCT 2;6(10):E2336113. DOI: 10.1001/JAMANETWORKOPEN.2023.36113. 

HOSPITALIZATION - ED VISITS
Continuation of longer-term trends.

Age and Sex Standardized Rates of Hospitalizations Due to Cannabis for All of Canada

Legalization
Pandemic



CONTEXT

Pandemic effects
Increase in ED visits for cannabis. 
…and for alcohol, opioids, 
stimulants, and substance use 
overall.  

CIHI. Unintended consequences of COVID-19: Impact on harms 
caused by substance use, self-harm and accidental falls. 
https://www.cihi.ca/en/covid-19-resources/impact-of-covid-19-on-canadas-health-care-
systems/unintended-consequences



TRENDS IN PROBLEMATIC USE

More people who use 
cannabis or different 
patterns of use? 



LESSON
Cannabis legalization has increased 
the diversity of products, including 
high THC products.



ICPS Study

www.cannabisproject.ca

•National surveys
•Repeat cross-sectional design
•Annual data collection SINCE 2018

•Ages 16-65

~300,000 respondents
~66,000 cannabis consumers



Cannabis 
products 
Use in the past 12-months
CANADA, AMONG PAST 12-MONTH CONSUMERS

DRIED 
FLOWER

DRINKS

TINCTURES

CONCENTRATES
TOPICALS

HASH

ORAL OILS

VAPE OILS

EDIBLES



Increased use of highly 
‘processed’ cannabis products.



Have you bought any ‘pre-rolled’ joints in the past 12-months? 
2022, CONSUMERS THAT USED FLOWER IN PAST 12-MONTHS

bought a ‘pre-rolled’ 
joints in past 12-months’52% 

Dried flower shifting to processed forms.



Have you bought any ‘pre-rolled’ joints in the past 12-months? 
2022, CONSUMERS THAT USED FLOWER IN PAST 12-MONTHS, N=10,243

bought a ‘pre-rolled’ 
joints in past 12-months’

‘Illegal’ states: 31%

‘Medical’ states: 34%

‘Legal’ states: 53%

42% 

Forms of dried flower



Have you purchased any pre-rolled joints mixed with high 
potency oils or concentrates in the past 12-months?
2022, CONSUMERS THAT USED FLOWER IN PAST 12-MONTHS, N=10,241

bought an ‘infused’ pre-rolled 
joint in past 12-months’15% 

Higher THC infused flower is increasing.



The strength of 
cannabis products 
has increased.



PRODUCT STRENGTH

THC levels of 
vapes ~75%

SOURCE: HAMMOND ET AL., 2023. CANNABIS RETAIL SCAN.



32%

28%

18%

13%

9%

Number of products used
CANADA, AMONG PAST 12-MONTH CONSUMERS, 2021

One
product

Most consumers use multiple product types.

Three
products

Four
products

Five +
Products

Two products



LESSON
Substantial decreases in cannabis 
prices since legalization in Canada.



Price of dried flower
SALES WEIGHTED PRICE-PER-GRAM 
OF DRIED FLOWER AT LAST PURCHASE

Differential between legal and illegal price has narrowed.



Major price reductions in legal market.

SROUCE: HTTPS://OCS.CA/PRODUCTS/DO-SI-DOS-MILLED-FLOWER-COMMON-GROUND



LESSON
Most consumers have transitioned to 
the legal market and report positive 
experiences.



Cannabis sources in the past 12-months
AMONG PAST 12-MONTHS CONSUMERS

FRIEND/FAMILY

STORES

INTERNET/MAIL

DEALER

HOMEGROWN



Most consumers report switching to legal market.

Mean percentage of all cannabis products purchased 
in last 12-months from a legal retail source 
SELF-REPORTED AMONG PAST 12-MONTHS CONSUMERS



Self-report data consistent with sales data.

Cannabis sales from licensed retail stores 
CANADA, NON-MEDICAL CANNABIS MONTHLY SALES



Most consumers report that legal 
cannabis as more convenient to buy.

Convenience of buying legal marijuana…
AMONG PAST 12-MONTH CONSUMERS

MORE 
CONVENIENT

NO DIFFERENCE

DON’T KNOW

LESS 
CONVENIENT



Most consumers report that legal 
cannabis is the same or higher quality.

Quality of legal cannabis
AMONG PAST 12-MONTH CONSUMERS

HIGHER QUALITY

NO DIFFERENCE

DON’T KNOW

LOWER QUALITY



LESSON
Greater product diversity, lower 
price and accessibility are factors 
that promote use.



CANNABIS POLICY
Public health impact 
depends on how 
cannabis is regulated in 
legal markets.



LESSON
More comprehensive cannabis 
regulations are more effective in 
meeting public health objectives 
of cannabis legalization.



OBJECTIVES

“Protect young persons and 
others from inducements 
to use cannabis.”

SOURCE: HTTPS://LAWS-LOIS.JUSTICE.GC.CA/ENG/ACTS/C-24.5/PAGE-1.HTML?TXTHL=PROTECT#S-7

CANNABIS ACT 
SECTION 7b



CANNABIS ACT

Comprehensive 
restrictions on cannabis 
advertising & promotion



ADVERTISING EXPOSURE
How does Canada compare to US jurisdictions? 



Self-reported exposure to ‘any’ cannabis 
promotions in the past 12-months – by jurisdiction
% NOTICED ANY CANNABIS PROMOTIONS - ALL RESPONDENTS

30%

38%

31%
37% 37%37%

45%

39%
42% 43%

57%

63%

54% 55%
58%

2018 2019 2020 2021 2022

Illegal states Medical states Legal states

Legalization associated with greater exposure
to cannabis marketing in US states.



30%

38%

31%
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45%

39%
42% 43%
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54% 55%
58%

44%

42%
38%

41% 42%
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Illegal states Medical states Legal states Canada

Self-reported exposure to ‘any’ cannabis 
promotions in the past 12-months – by jurisdiction
% NOTICED ANY CANNABIS PROMOTIONS - ALL RESPONDENTS

Legalization not associated with greater 
exposure to cannabis marketing in Canada.

CANADA
LEGALIZATION



Advertising and promotional promo restrictions in 
jurisdictions that legalized recreational cannabis, as of 2018

Exposure to advertising is associated with the 
strength of restrictions in US ‘legal’ states. 



Self-reported exposure to ‘any’ cannabis 
promotions in the past 12-months – By jurisdiction
% NOTICED ANY CANNABIS PROMOTIONS - ALL RESPONDENTS
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CANADA
LEGALIZATION
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Self-reported exposure to promotions 
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2019 / 2020 N=59,985



Self-reported exposure to cannabis 
promotions in the past 12-months
By province
% NOTICED CANNABIS PROMOTION FROM EACH SOURCE 2022

Exposure to advertising is associated with the 
strength of restrictions in Canadian provinces. 



LESSON
More comprehensive marketing 
restrictions are more effective in 
reducing inducements to use cannabis.



WARNINGS & LABELLING

Communicating the 
health risks of cannabis & 
informing consumers.



OBJECTIVES

“Enhance public awareness of 
the health risks associated 
with cannabis use.”

SOURCE: HTTPS://LAWS-LOIS.JUSTICE.GC.CA/ENG/ACTS/C-24.5/PAGE-1.HTML?TXTHL=PROTECT#S-7

OBJECTIVES 

CANNABIS ACT 
SECTION 7E



PACKAGING POLICIES

Canada has more stronger 
health warnings and labelling 
regulations than any US state.



8%

12% 13%

17%
13%

14%

19%

22%
27%

28% 29%
28%

2018 2019 2020 2021

Illegal Medical Legal

In the past 12 months, have you seen health 
warnings on marijuana products or packages? 
AMONG PAST 12-MONTH CONSUMERS

Consumers more likely to receive health 
information on products in ‘legal’ US states.



8%

12% 13%

17%13%
14%

19%
22%

27%

28%
29%

28%

10%

28%

31%

37%

2018 2019 2020 2021

Illegal Medical Legal Canada

In the past 12 months, have you seen health 
warnings on marijuana products or packages? 
AMONG PAST 12-MONTH CONSUMERS

Consumers more likely to receive health information 
on products in Canada after legalization.



GOODMAN S, LEOS-TORO C, HAMMOND D. DO MANDATORY HEALTH WARNING LABELS ON CONSUMER PRODUCTS 
INCREASE RECALL OF THE HEALTH RISKS OF CANNABIS? SUBSTANCE USE & MISUSE 2022; 57(4): 569-580.

Labelling regulations are associated 
with greater message recall. 

Recall is highest among consumers 
who purchase from legal sources. 

CanadaUS states



LESSON
More comprehensive health warnings & labelling  
regulations are more effective in communicating 
the health risks associated with cannabis use.



Product standards

Source: https://www.leafly.ca/news/industry/worlds-largest-thc-infused-brownie-weighs-in-at-850-pounds?utm_source=blast&utm_medium=email&utm_campaign=121121-soty-2021-can-sat

20,000 mg of THC!



OBJECTIVES

“provide access to a quality-
controlled supply of cannabis.

  provide for the licit production of 
cannabis to reduce illicit activities 
in relation to cannabis.”

SOURCE: HTTPS://LAWS-LOIS.JUSTICE.GC.CA/ENG/ACTS/C-24.5/PAGE-1.HTML?TXTHL=PROTECT#S-7

CANNABIS ACT 
SECTION 7C & F



THC
10mg / package

FEDERAL PRODUCT STANDARDS



• All stores government run

• Minimum legal age of 21

• Fewer stores per capita

• Enhanced marketing restrictions

• Comprehensive product standards

PROVINCIAL REGULATIONS

Québec



Product regulations

QC AB BC SK MB ON ATL

THC limits
30% All products

X O O O O O O

Vape sales X O O O O O O

Edible sales X* O O O O O O



FEDERAL REGULATIONS

Appeal to young persons 
Unless authorized under this Act, it is 
prohibited to sell cannabis or a cannabis 
accessory that has an appearance, shape 
or other sensory attribute or a function that 
there are reasonable grounds to believe 
could be appealing to young persons. 
      

SOURCE: CANNABIS ACT. HTTPS://LAWS-LOIS.JUSTICE.GC.CA/PDF/C-24.5.PDF



SOURCE:  WWW.SQDC.CA/EN-CA/P-CHOUX-FLEURS-INFUSES/842572005614-P/842572005614

Quebec - Edibles



DRINKS
TINCTURES

DRIED FLOWER

CONCENTRATES

TOPICALS

HASH
ORAL OILS
VAPE OILS

EDIBLES
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72%
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44%
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21%

23%
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30%

17%
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25%

22%
24% 23%22%

31%
34% 35%

9%

13%
16% 17%

8% 8%

15%

21%

7%
11%

14%
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Product use
CANADA
PAST 12-MONTH CONSUMERS



Product regulations
PRODUCT USE AMONG PAST 12-MONTH CONSUMERS 2022

QUEBEC ‘LEGAL’ SALES QUEBEC  ‘RESTRICTED’ SALES



Québec vs. other provinces

Markedly lower prevalence in 
Québec and little/no increase since 
legalization vs. rest of Canada. 

SOURCES
CANADIAN COMMUNITY HEALTH SURVEY*, CANADIAN CANNABIS SURVEY, 
QUEBEC CANNABIS SURVEY, INTERNATIONAL CANNABIS POLICY SURVEY

Past 12-months 15.9% 22.4%

Daily/near daily 3.7% 6.1%*

QUÉBEC CANADA



SOURCE: HTTPS://WWW.REFORMER.COM/LOCAL-NEWS/THC-CAPS-IN-VERMONT-
COULD-KEEP-BLACK-MARKET-ALIVE/ARTICLE_90E37FE6-EDB7-11EC-ABA1-
33DCBC534196.HTML

Do product standards sustain illicit trade?



Similar transition to legal market in Quebec to date. 

Mean percentage of all cannabis products purchased 
in last 12-months from a legal retail source 
AMONG PAST 12-MONTHS CONSUMERS



Reasons for purchasing from ‘illegal’ sources 

“Legal sources don’t sell products I want”

13%

16%

13%

9%

13%

10%

17%

20%

11%

13%

19%

9%

15%
16%

10%

16%

8%

10%
11% 11% 12%

11%

13% 13%

BC AB SK MB ON QC NB NS

2019 2020 2021

AMONG CONSUMERS WHO REPORT PURCHASING FROM ILLEGAL SOURCE IN PAST 12 MONTHS



Among consumers who use edibles, the 
likelihood of ‘illegal’ edibles is higher in 
Quebec.

Overall number who source illegal 
edibles is lower in Quebec. 
(BECAUSE QUEBEC HAS ~HALF THE NUMBER OF EDIBLE CONSUMERS.)

But….



LESSON

Consumer patterns of use—and not 
just legal vs. illegal sources—can be 
influenced by product standards.



SOURCE: HTTPS://WWW.CBC.CA/NEWS/BUSINESS/CANNABIS-RULES-COMPETITION-BUREAU-1.6855729

Illicit market vs. public health standards



LESSON

Access and price most 
important in early 
stages of legal markets.

Factors that influence legal 
market capture over time 
require greater scrutiny.



Federal legalization with provincial  & 
territorial differences in cannabis regulations.
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LICENSED STORES PER 100,000 POP. - SEPT 2023



Industry experience



LESSON

There is strong support among the  
public—and most consumers—for 
strong public health standards.



Please think about the amount of marijuana 
advertising in the province where you live. 

How much advertising do you 
think should be allowed?

About 
right

Less 
advertising

More 
advertising

Don’t 
know

All respondents 
N=15,831

Cannabis consumers 
N=5,434

About 
right

Less 
advertising

More 
advertising

Don’t 
know



THC
10mg / package

PRODUCT STANDARDS
In Canada, packages of marijuana edibles can 
include a maximum of 10mg of THC.

Do you support or oppose the THC limit on edibles?



Cannabis consumers 
N=5,438

Neutral

Oppose

Support

Don’t 
know

In Canada, packages of marijuana edibles can 
include a maximum of 10mg of THC?

Do you support or oppose the THC limit on edibles?



SOURCE: WWW.NEWYORKER.COM, JUNE 7 2023

CHALLENGES
Product diversity and novel categories 
represent challenges for regulation.



Use of ‘CBD only’ 
products is  prevalent.

25%
USE IN PAST 12-MONTHS
US 2022, N=40,027



HAMMOND ET AL., INTERNATIONAL CANNABIS POLICY SURVEY 2023; PRELIMIMARY FINDINGS.

NOVEL PRODUCTS

New product categories, many 
related to regulatory ‘loopholes’.

Use of ‘novel’ products markedly lower in Canada vs. US.



CHALLENGES
Consumers require better guidance on 
dosing and the strength of products.



Existing product labels are inadequate.



DRIED 
FLOWER

VAPE 
OILS

ORAL OILS LIQUID 
CAPSULES

HASH 
/ KIEF

SOLID 
CONCENTRATES

Most don’t know the THC levels of their products.

Do you know the amount/number of 
THC in the [product] you used last?
% WHO REPORT KNOWING PAST 12-MONTH CONSUMERS, 2020 



Is 30% THC a low, medium, high 
amount for dried herb? 
UNIVERSE: PAST 12-MONTH CANNABIS CONSUMERS 2020

16%

21%

24%

15%

25%

Low

Medium

High

Don’t 
know

Very 
high

Consumers lack even a general 
understanding of THC levels.

SOURCE: HAMMOND ET AL.  INTERNATIONAL CANNABIS POLICY STUDY, 2020. 



Can this product get someone ‘high’?

SOURCE: HAMMOND ET AL.  INTERNATIONAL CANNABIS POLICY STUDY, 2020. 

42%12%



SOUGHT MEDICAL HELP FOR 
ADVERSE HEALTH EFFECTS 5% 

REPORTED EXPERIENCING AN 
ADVERSE HEALTH EFFECTS 

30% 

AMONG PAST 12-MONTH CONSUMERS 16-65 YEARS OLD

Adverse events are common.

SOURCE: MARQUETTE, IRANIPARAST, & HAMMOND;  UNDER REVIEW, 2023. 



Standard THC units 



CHALLENGES
Determining the role and regulatory 
framework for medical cannabis in 
‘legal’ markets.



• Legalization of cannabis has had both ‘positive’ 
and ‘negative’ impacts in Canada.

• Greater access, product diversity, and lower 
prices general consequences of legal markets. 

• Policy measures will be critically important in 
shaping  patterns of use and public health 
outcomes.

• Greater public health standards in Quebec appear 
to be  associated with lower prevalence of use.

Summary



• Emergence of strong commercial interests.

• Tension between objectives of displacing illicit 
market and strong public health protections. 

• Alternative, less commercial models for legalizing 
cannabis are being implemented. 

• Longer-term impacts have yet to be assessed…

Summary



CONTEXT 

Cannabis legalization is in its infancy.



24
SEPT 
2019

OCT 
2018

SEPT 
2020

112
SEPT 
2021

1,042

0

Legal retail stores
Ontario

SEPT 
2022

SEPT 
2023

1,614 1,700



CONTEXT

Temporal effects vary by policy domain. 



HTTPS://WWW.CANADA.CA/EN/HEALTH-CANADA/SERVICES/DRUGS-MEDICATION/CANNABIS/LAWS-
REGULATIONS/CANNABIS-ACT-LEGISLATIVE-REVIEW/EXPERT-PANEL/LEGISLATIVE-REVIEW-CANNABIS-ACT-REPORT.HTML



www.cannabisproject.ca



Thank you.
David Hammond PhD

SCHOOL OF PUBLIC SCIENCES
UNIVERSITY OF WATERLOO

WEB DHAMMOND@UWATERLOO.CA
EMAIL WWW.DAVIDHAMMOND.CA 
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