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Abstract 

Background: Consumer perceptions of legal cannabis products may drive willingness to purchase from the illegal or 
legal market; however, little is known on this topic. The current study examined perceptions of legal products among 
Canadian cannabis consumers over a 3-year period following federal legalization of non-medical cannabis in 2018.

Methods: Data were analyzed from Canadian respondents in the International Cannabis Policy Study, a repeat cross-
sectional survey conducted in 2019–2021. Respondents were 15,311 past 12-month cannabis consumers of legal age 
to purchase cannabis. Weighted logistic regression models examined the association between perceptions of legal 
cannabis and province of residence, and frequency of cannabis use over time.

Results: In 2021, cannabis consumers perceived legal cannabis to be safer to buy (54.0%), more convenient to buy 
(47.8%), more expensive (47.2%), safer to use (46.8%) and higher quality (29.3%) than illegal cannabis. Except for safety 
of purchasing, consumers had more favourable perceptions of legal cannabis in 2021 than 2019 across all outcomes. 
For example, consumers had higher odds of perceiving legal cannabis as more convenient to buy in 2021 than 2019 
(AOR = 3.09, 95%CI: 2.65,3.60). More frequent consumers had less favourable perceptions of legal cannabis than less 
frequent consumers.

Conclusions: Three years since legalization, Canadian cannabis consumers generally had increasingly favourable per-
ceptions of legal vs. illegal products – except for price – with variation across the provinces and frequency of cannabis 
use. To achieve public health objectives of legalization, federal and provincial governments must ensure that legal 
cannabis products are preferred to illegal, without appealing to non-consumers.
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Background
Canada legalized non-medical cannabis in October 2018. 
One of the primary objectives of the Cannabis Act is to 
remove the illegal market and provide a regulated can-
nabis market for consumers [1]. In order to transition 

consumers to the legal market, there must be incentive to 
do so, whether that be removal of criminal risk, cheaper 
price, or higher quality. Understanding how legal prod-
ucts are perceived by consumers, and whether percep-
tions change over time, is important for policymakers 
and public health researchers seeking to understand the 
impacts of legalization, and to maximize public health 
and safety benefits.

Previous research demonstrates that there has been a 
decline in the reported purchase of illegal cannabis since 
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legalization, and subsequent increase in the reported 
purchase of legal cannabis [2–8]. Data from the Canadian 
Cannabis Survey—the Canadian government’s annual 
national cannabis survey – showed that 53% of past 
12-month cannabis consumers reported ‘usually’ sourc-
ing cannabis from a legal store, an increase from 41% in 
2020 and 29% in 2019 [2–4]. Regardless of increasing 
interaction with the legal market, there is still a substan-
tial proportion of consumers ‘usually’ sourcing illegally 
three years post-legalization [2–4].

The legal cannabis market in Canada has expanded 
and evolved in the three years since legalization, and the 
extent has varied across the provinces. First, not all can-
nabis products entered the legal market in October 2018. 
Dried flower and some orally administered oils were 
available for purchase beginning in October 2018. Edi-
bles, topicals, and extracts were available in legal stores 
from December 2019 [9]. Québec—the most populated 
province with a government-run retail market—was the 
only province to impose further restrictions on legal can-
nabis products: all products are restricted to a maximum 
tetrahydrocannabinol (THC) content of 30%, and edibles 
cannot be attractive to consumers under 21 years of age, 
including prohibition of cannabis-infused candy, choco-
late, or confections [10]. Second, while the average price 
of legal dried flower has decreased since legalization 
[11] and is increasingly aligning with the price of illegal 
dried flower [8, 12], legal cannabis has remained more 
expensive than illegal cannabis since legalization. This 
presents a challenge for governments which must strike 
a balance whereby the price is low enough to encourage 
consumers to transition from the illegal market, but not 
low enough to encourage greater consumption or initia-
tion. Frequent cannabis consumption has been linked to 
various negative health effects such as the cardiovascular 
effects of smoking cannabis, risk of dependence, men-
tal health conditions, as well as negative consequences 
among young people such as poor academic achieve-
ment [13–22]. Third, the number of physical retail stores 
in Canada has increased fourfold since legalization, from 
508 in September 2019, to 2465 in September 2021 [23]. 
Of note, this increase in retail stores has not been evenly 
distributed across the provinces due to between-province 
differences in the overall establishment of retail mar-
kets, as well as within-province changes in the number 
of retail stores permitted. For instance, Ontario saw the 
majority of new stores open several years after legali-
zation: from 24 stores in 2019 to 1042 stores in 2021, 
whereas New Brunswick and Prince Edward Island have 
retained the same number of stores since legalization 
[24, 25]. Québec, the second largest province in Canada, 
had the lowest stores per capita in 2020 and 2021. It is 
unknown how these key changes in products, price, and 

retail stores have influenced perceptions of the legal mar-
ket across the provinces.

Few studies have explored the perceptions of canna-
bis products from legal markets. The Canadian Canna-
bis Survey documents self-reported factors that provide 
the greatest influence on where consumers source their 
cannabis [2–4]. In 2019–2021, the top four factors were 
price, obtaining cannabis safely, quality, and conveni-
ence. Indeed, research examining reasons for purchasing 
in the Canadian illegal market concluded the most com-
mon reasons to be price, convenience, quality, and loyalty 
to dealers [26]. In a U.S. study examining perceptions of 
legal cannabis products in 2018 among states that had 
legalized non-medical cannabis, consumers had favoura-
ble perceptions of legal cannabis on most factors with the 
exception of price, which they viewed as more expensive 
than illegal cannabis [27]. In the same U.S. study, per-
ceptions of legal products varied by cannabis use, where 
frequent cannabis consumers (vs. never consumers) had 
more favourable perceptions of legal cannabis products 
[27]. There is little research to date on whether percep-
tions of legal cannabis in Canada vary over time, by prov-
ince, or by frequency of cannabis use.

Research on the perceptions of cannabis products in 
legal markets is important to understand so that gov-
ernments can enact provisions which persuade existing 
consumers to transition away from the illegal market 
after legalization and fully achieve the public health 
and safety objectives of legalization. With retail poli-
cies varying across the provinces, there are effectively 10 
legal markets, one for each province. It is important that 
each provincial government understands how legal can-
nabis is perceived so they can maximize transition into 
their legal market. Studying perceptions across prov-
inces also provides the opportunity to explore possible 
relationships between retail approaches and consumer 
perceptions. The aims of this study were to examine: 1) 
the perceptions of legal cannabis products three years 
post-legalization among past 12-month cannabis con-
sumers of provincial legal age to purchase cannabis; and 
2) the association between perceptions of legal cannabis 
products, province, and frequency of cannabis use in 
2019–2021.

Methods
Data are from Waves 2–4 of the International Cannabis 
Policy Study (ICPS), which consists of repeat cross-sec-
tional surveys conducted in Canada and the U.S. Data 
were collected via self-completed web-based surveys 
in September–October in 2019, 2020, and 2021 from 
respondents aged 16–65. A non-probability sample of 
respondents was recruited through the Nielsen Con-
sumer Insights Global Panel and their partners’ panels. 
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For the ICPS surveys, Nielsen draws stratified random 
samples from the online panels, with quotas based on 
age and state/province of residence. Nielsen emailed pan-
elists an invitation to access the ICPS survey via a unique 
link; respondents are unaware of the survey topic prior 
to accessing the link. Respondents confirmed their eligi-
bility and provided consent before completing the survey. 
Surveys were conducted in English or French. Median 
survey time was 25  min in 2019, 21  min in 2020, and 
22  min in 2021. Upon completion, respondents receive 
remuneration in accordance with their panel’s usual 
incentive structure.

The study was reviewed by and received ethics clear-
ance through a University of Waterloo Research Ethics 
Committee (ORE#31,330). A full description of the study 
methods can be found in the ICPS Technical Reports and 
methodology paper [28–31].

Measures
Socio‑demographic measures
Gender, age, ethnicity/race, highest education level, per-
ceived income adequacy, device type used to complete 
survey, and province of residence. For gender (Cis man/
Trans  man/Cis  woman/Trans  woman/Unstated), those 
who answered “Other” were excluded due to very small 
cell sizes  (n2019 = 23;  n2020 = 21;  n2021 = 1). In regres-
sion models, gender was further categorized to: “Man”, 
“Woman”, “Unstated”. Gender and sex at birth were both 
collected separately in the survey; however, gender was 
chosen due to questions focusing on perceptions of prod-
ucts rather than issues related to biological factors [32]. 
Minimum legal age to purchase cannabis (MLA) was 
taken from provincial laws in September 2019, 2020, 
and 2021. For “perceived income adequacy” and “highest 
level of education”, those who answered, “Don’t know” or 
“Refuse to answer” were categorized to “Not stated”. See 
Table 1 for response options.

For regression models, Québec was chosen as the 
reference category for province of residence due to its 
contrast to most provinces on policy measures, such 
as MLA, retail structure, and product standards. For 
example, Québec is the most populated province with a 
government-run retail structure, has the highest MLA 
of 21  years, and has restrictions on cannabis products, 
including a THC limit of 30% across all products [10].

Cannabis use frequency
Cannabis use frequency was assessed through questions, 
“How often do you use cannabis?” and “When was the last 
time you used cannabis?” Responses were categorized 
to: “Less than monthly consumer but used in the past 
12  months”, “Monthly consumer”, “Weekly consumer”, 
and “Daily consumer” (Daily or almost daily consumer).

Perception of cannabis from legal sources
Respondents were asked: “We would like to know how 
cannabis products from legal/authorized sources com-
pare to cannabis products from illegal/unauthorized 
sources” with options 1) “Quality of legal cannabis” 
(Higher quality/No difference/Lower quality/Don’t 
know); 2) “Price of legal cannabis” (More expensive/
No difference/Less expensive/Don’t know); 3) “Con-
venience of buying legal cannabis” (More convenient to 
buy/No difference/Less convenient to buy/Don’t know); 
4) “Safety of using legal cannabis” (Safer to use/No dif-
ference/Less safe to use/Don’t know); 5) “Safety of buy-
ing legal cannabis” (Safer to buy/No difference/Less 
safe to buy/Don’t know).

All questions included “Don’t know” and “Refuse 
to answer” options. All “Don’t know’” and “Refuse to 
answer” options were excluded unless specified within 
the measures above.

Analytic sample
The current study reports data from the Canadian ICPS 
sample only. Among Canadian respondents, the survey 
had a response rate of 3.7% in 2019, 1.5% in 2020, and 
1.8% in 2021. The survey had an American Association 
for the Public Opinion Research (AAPOR) coopera-
tion rate of 63% in 2019, 66% in 2020, and 68% in 2021 
[33]. Respondents were excluded for poor data quality 
prior to analysis for reasons such as speeding, dishon-
esty, or duplicate entries  (n2019 = 1,228;  n2020 = 1,221; 
 n2021 = 1,904) [28–30]. The final Canadian cross-sec-
tional samples comprised of 15,256 respondents in 
2019, 15,780 in 2020, and 16,952 in 2021.

Analyses were conducted on the sub-sample of Cana-
dian respondents who had consumed cannabis in the 
past 12 months and were of provincial legal age to pur-
chase cannabis products  (n2019 = 4,857;  n2020 = 4,652; 
 n2021 = 5,802). Missing data were removed using case-
wise deletion for variables used in regression models: 
highest level of education (n = 125 [0.8%]); quality of 
legal products (n = 101 [0.7%]); price of legal products 
(n = 92 [0.6%]); convenience of buying legal products 
(n = 106 [0.7%]); safety of using legal products (n = 103 
[0.7%]); and safety of buying legal products (n = 95 
[0.6%]).

Statistical analysis
Post-stratification sample weights were constructed 
based on the Canadian Census estimates. Respondents 
were classified into age-by-sex-by-province, education, 
and age-by-tobacco cigarette status groups. A raking 
algorithm was applied to the cross-sectional analytic 
samples to compute weights that were calibrated to 
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Table 1 Sample characteristics of past 12-month cannabis consumers of legal age to purchase cannabis in Canada in 2019–2021

Unweighted % (n) Weighted % (n)

2019
n = 4,857

2020
n = 4,652

2021
n = 5,802

2019
n = 4,867

2020
n = 4,728

2021
n = 5,716

Age group
 MLA-25 14.5 (702) 11.6 (540) 10.1 (584) 13.8 (672) 9.5 (450) 12.8 (732)

 26–35 26.6 (1293) 24.4 (1133) 26.2 (1521) 30.5 (1482) 31.3 (1480) 29.9 (1707)

 36–45 23.1 (1121) 22.2 (1033) 25.0 (1448) 22.5 (1094) 23.7 (1120) 24.9 (1422)

 46–55 18.0 (876) 19.9 (921) 17.3 (1002) 18.4 (894) 19.0 (896) 17.2 (985)

 56–65 17.8 (865) 22.0 (1025) 21.5 (1247) 14.9 (726) 16.5 (782) 15.2 (870)

Gender
 Woman 57.6 (2785) 60.2 (2790) 56.6 (3285) 44.9 (2175) 46.6 (2196) 46.5 (2656)

  Cis woman 57.2 (2765) 59.8 (2769) 56.3 (3267) 44.2 (2143) 46.0 (2170) 46.0 (2628)

  Trans woman 0.4 (20) 0.5 (21) 0.3 (18) 0.6 (31) 0.6 (26) 0.5 (28)

 Man 41.3 (1997) 38.7 (1793) 42.5 (2462) 53.7 (2603) 51.6 (2434) 52.2 (2985)

  Cis man 40.6 (1964) 38.3 (1775) 42.1 (2443) 53.2 (2579) 51.4 (2423) 51.9 (2966)

  Trans man 0.7 (33) 0.4 (18) 0.3 (19) 0.5 (24) 0.2 (11) 0.3 (19)

 Unstated 1.1 (52) 1.1 (51) 0.9 (53) 1.5 (71) 1.8 (84) 1.3 (73)

Race/Ethnicity
 White 77.2 (3749) 78.4 (3647) 74.2 (4304) 74.6 (3633) 76.0 (3594) 72.6 (4148)

 Other/Mixed 6.9 (334) 6.7 (310) 7.2 (420) 7.6 (368) 6.7 (317) 8.0 (458)

 East/Southeast Asian 4.6 (222) 4.6 (212) 5.6 (325) 4.7 (227) 4.9 (232) 5.0 (288)

 Black 3.1 (150) 2.5 (115) 3.2 (188) 4.0 (193) 3.8 (180) 3.6 (205)

 Indigenous 3.9 (187) 3.1 (146) 3.2 (185) 4.0 (193) 2.7 (128) 3.6 (206)

 South Asian 2.2 (109) 2.4 (113) 2.8 (163) 2.7 (132) 3.0 (140) 3.1 (176)

 Latinx 1.4 (66) 1.2 (56) 2.1 (123) 1.8 (85) 1.6 (76) 2.6 (150)

 Middle Eastern 0.8 (40) 1.1 (53) 1.6 (94) 0.7 (36) 1.3 (61) 1.5 (85)

Education
 Less than high school 6.2 (303) 6.0 (278) 5.8 (334) 12.1 (587) 9.4 (444) 12.2 (696)

 High school diploma 17.4 (844) 16.6 (771) 15.9 (925) 28.0 (1361) 29.4 (1388) 29.0 (1656)

 Some college or technical vocation 46.5 (2259) 44.8 (2086) 44.2 (2567) 36.1 (1758) 36.4 (1723) 35.8 (2049)

 Bachelor’s degree or higher 28.9 (1404) 31.8 (1480) 33.4 (1935) 22.7 (1106) 24.0 (1133) 22.2 (1270)

 Unstated 1.0 (47) 0.8 (37) 0.7 (41) 1.2 (56) 0.9 (41) 0.8 (45)

Income adequacy
 Very difficult 11.0 (532) 9.0 (417) 9.8 (566) 10.9 (533) 9.4 (442) 10.8 (615)

 Difficult 24.4 (1183) 21.6 (1005) 20.8 (1209) 25.1 (1222) 20.9 (987) 22.0 (126)

 Neither easy nor difficult 33.6 (1634) 36.4 (1692) 34.8 (2018) 33.5 (1628) 36.8 (1742) 34.6 (1980)

 Easy 19.4 (944) 21.2 (985) 21.0 (1216) 18.6 (906) 21.2 (1003) 19.3 (1101)

 Very Easy 9.2 (449) 9.7 (449) 11.5 (668) 8.8 (430) 9.2 (437) 10.3 (590)

 Unstated 2.4 (115) 2.2 (104) 2.2 (125) 3.1 (148) 2.5 (118) 3.0 (174)

Cannabis use frequency
 Past year, but less than monthly 34.9 (1697) 32.6 (1517) 28.9 (1677) 31.1 (1516) 28.3 (1336) 25.0 (1426)

 Monthly 19.2 (933) 18.7 (870) 19.4 (1124) 19.5 (947) 18.8 (890) 19.8 (1130)

 Weekly 16.0 (776) 16.2 (755) 17.2 (997) 16.4 (796) 16.7 (789) 16.9 (965)

 Daily/almost daily 29.9 (1451) 32.5 (1510) 34.5 (2004) 33.1 (1609) 36.2 (1713) 38.4 (2194)

Province of residence
 British Columbia 15.3 (743) 16.8 (782) 14.0 (811) 14.5 (705) 15.1 (713) 15.4 (880)

 Alberta 15.6 (757) 15.7 (729) 13.5 (781) 13.0 (633) 12.5 (590) 12.8 (730)

 Saskatchewan 5.4 (260) 6.3 (292) 4.8 (279) 3.1 (150) 3.6 (168) 3.0 (174)

 Manitoba 6.0 (289) 5.6 (258) 5.3 (308) 3.7 (180) 3.4 (162) 3.8 (220)

 Ontario 23.4 (1134) 20.6 (959) 33.3 (1932) 41.1 (1998) 40.6 (1919) 40.6 (2322)
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these groupings. Weights were rescaled to the sample 
size for all years in Canada. Estimates are weighted 
unless otherwise specified.

First, descriptive statistics were used to describe 
the perceptions of legal cannabis products in the past 
12  months, 2019–2021. Second, separate multinomial 
logistic regression models were fitted to examine each of 
the five perceptions of legal cannabis products and their 
association between province of residence and canna-
bis use frequency in 2019–2021 (see measures for cat-
egorization). In all models, two-way interactions were 
conducted for survey wave and cannabis use frequency. 
All models were adjusted for survey year, province, age, 
gender, education level, ethnicity/race, income adequacy, 
and survey device type. Adjusted odds ratios (AORs) are 
reported with 95% confidence intervals (95% CI). Analy-
ses were conducted using survey procedures in SAS (SAS 
version 9.4, SAS Institute Inc., Cary, NC, USA).

Results
Table  1 displays the weighted and unweighted sample 
characteristics of Canadian past 12-month cannabis con-
sumers of legal age in 2019, 2020, and 2021.

Additional File 1a-e display visual representations of 
the perceptions of legal cannabis among the study sam-
ple, 2019–2021.

Quality of legal cannabis
Across all years, approximately one-quarter of respond-
ents reported that legal cannabis was of higher quality or 
no different than illegal cannabis and one-fifth reported 
legal cannabis was of lower quality (Table  2; Additional 
File 1a).

After adjusting for covariates in the regression analysis, 
respondents in 2021 had higher odds of reporting that 
legal cannabis was of higher quality, no different, or didn’t 
know (vs. lower quality) than illegal cannabis compared 
to 2019 and 2020 (Table 3). Respondents in Quebec had 
higher odds of reporting legal cannabis was of higher 

Income adequacy is assessed by the question: “Thinking about your family’s income, how difficult or easy is it to make ends meet?”, where ‘making ends meet’ means 
having enough money to pay for the things your family needs

Table 1 (continued)

Unweighted % (n) Weighted % (n)

2019
n = 4,857

2020
n = 4,652

2021
n = 5,802

2019
n = 4,867

2020
n = 4,728

2021
n = 5,716

 Québec 18.4 (892) 13.5 (626) 12.6 (729) 17.5 (853) 17.6 (830) 17.4 (994)

 New Brunswick 5.1 (246) 7.1 (332) 5.6 (322) 2.3 (110) 2.4 (111) 2.3 (129)

 Nova Scotia 6.8 (328) 7.1 (328) 6.1 (355) 3.1 (149) 3.0 (141) 2.9 (167)

 Prince Edward Island 0.8 (41) 1.3 (62) 1.1 (65) 0.4 (20) 0.4 (19) 0.4 (22)

 Newfoundland & Labrador 3.4 (167) 6.1 (284) 3.8 (220) 1.4 (70) 1.6 (75) 1.4 (79)

Table 2 Perceptions of cannabis from legal sources, 2019–2021

Weighted %, unweighted n. Sample sizes do not equate total due to missing 
data in variables: quality of legal products (n = 101); price of legal products 
(n = 92); convenience of buying legal products (n = 106); safety of using legal 
products (n = 103); and safety of buying legal products (n = 95)

Cannabis from legal sources vs illegal sources
% (n)

2019
n = 4,857

2020
n = 4,652

2021
n = 5,802

Pooled years
n = 15,311

Quality of legal cannabis
 Higher quality 25.9 (1177) 25.6 (1110) 29.3 (1616) 27.1 (3903)

 No difference 24.7 (1159) 26.8 (1145) 27.6 (1445) 26.4 (3749)

 Lower quality 19.7 (913) 18.8 (816) 16.3 (895) 18.1 (2624)

 Don’t know 29.8 (1568) 28.9 (1558) 26.8 (1808) 28.4 (4934)

Price of legal cannabis
 More expen-
sive

57.4 (2763) 50.1 (2348) 47.2 (2721) 51.3 (7832)

 No difference 13.9 (623) 17.3 (678) 19.9 (1007) 17.2 (2308)

 Less expensive 6.1 (251) 7.8 (313) 9.5 (499) 7.9 (1063)

 Don’t know 22.6 (1178) 24.8 (1293) 23.4 (1545) 23.6 (4016)

Convenience of buying legal cannabis
 More conveni-
ent

34.3 (1837) 40.0 (2037) 47.8 (2848) 41.1 (6722)

 No difference 25.9 (1179) 26.9 (1144) 25.9 (1405) 26.2 (3728)

 Less conveni-
ent

22.2 (953) 15.0 (569) 10.9 (549) 15.7 (2071)

 Don’t know 17.6 (847) 18.1 (876) 15.5 (961) 17.0 (2684)

Safety of using legal cannabis
 Safer to use 42.6 (2144) 42.8 (2141) 46.8 (2806) 44.2 (7091)

 No difference 34.5 (1602) 34.8 (1462) 33.1 (1774) 34.1 (4838)

 Less safe to use 4.4 (180) 4.4 (158) 3.6 (177) 4.1 (515)

 Don’t know 18.5 (890) 18.0 (859) 16.5 (1015) 17.6 (2764)

Safety of buying legal cannabis
 Safer to buy 49.8 (2520) 49.7 (2458) 54.0 (3213) 51.3 (8191)

 No difference 29.7 (1362) 31.4 (1308) 29.0 (1549) 30.0 (4219)

 Less safe to buy 4.1 (171) 3.0 (111) 3.5 (164) 3.5 (446)

 Don’t know 16.3 (763) 15.9 (753) 13.5 (844) 15.1 (2360)
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quality or no different (vs. lower quality) compared to all 
other provinces except Prince Edward Island (odds ratio 
[OR] reversed from what is displayed in Table 3). Com-
pared to less than monthly cannabis consumers, daily/
almost daily consumers had higher odds of reporting that 
legal cannabis was of lower quality (vs. higher quality, no 
difference, or don’t know; OR reversed). Results focusing 

on ‘No difference’ and ‘Don’t know’ can be found in 
Table 3.

Price of legal cannabis
Across all years, close to half of respondents reported 
that legal cannabis was more expensive than illegal can-
nabis, one-fifth reported there was no difference, and 

Table 3 Weighted multinomial logistic regression analysis for correlates of legal cannabis product perceptions, 2019–2021

Models were adjusted for age, gender, ethnicity/race, education, income adequacy, and survey device used

Quality of legal cannabis products 
AOR (95% CI)
n = 15,061

Price of legal cannabis products 
AOR (95% CI)
n = 15,068

Convenience of buying legal cannabis 
products 
AOR (95% CI)
n = 15,056

Higher 
quality
(vs. low)

No diff
(vs. low)

Don’t know
(vs. low)

Less 
expensive
(vs. more)

No diff
(vs. more)

Don’t know
(vs. more)

More 
convenient
(vs. less)

No diff
(vs. less)

Don’t know
(vs. less)

Survey year
 2021 (vs 
2020)

1.37 
(1.17,1.61)

1.24 
(1.06,1.45)

1.18 
(1.01,1.38)

1.27 
(1.05,1.54)

1.23 
(1.06,1.42)

1.07 
(0.94,1.21)

1.77 
(1.50,2.09)

1.39 
(1.16,1.66)

1.29 
(1.06,1.56)

 2020 (vs 
2019)

1.05 
(0.89,1.24)

1.13 
(0.96,1.34)

1.02 
(0.87,1.20)

1.49 
(1.18,1.87)

1.44 
(1.23,1.69)

1.28 
(1.12,1.46)

1.74 
(1.49,2.04)

1.54 
(1.30,1.82)

1.57 
(1.31,1.90)

 2021 (vs 
2019)

1.44 
(1.23,1.68)

1.41 
(1.21,1.64)

1.20 
(1.03,1.40)

1.89 
(1.54,2.32)

1.77 
(1.54,2.05)

1.36 
(1.21,1.54)

3.09 
(2.65,3.60)

2.13 
(1.81,2.51)

2.03 
(1.69,2.43)

Province of residence
 Québec REF REF REF REF REF REF REF REF REF

 British 
Columbia

0.39 
(0.31,0.49)

0.55 
(0.44,0.70)

0.82 
(0.65,1.03)

0.57 
(0.43,0.76)

0.60 
(0.49,0.74)

1.15 
(0.96,1.37)

0.80 
(0.64,0.98)

1.00 
(0.80,1.27)

1.29 (0.99,1.67)

 Alberta 0.43 
(0.34,0.54)

0.52 
(0.42,0.66)

0.84 
(0.67,1.06)

0.79 
(0.59,1.05)

0.63 
(0.51,0.78)

1.27 
(1.06,1.50)

2.00 
(1.57,2.55)

1.54 
(1.18,2.01)

2.03 
(1.52,2.71)

 Saskatch-
ewan

0.50 
(0.36,0.69)

0.63 
(0.45,0.87)

0.96 
(0.70,1.33)

0.53 
(0.35,0.81)

0.57 
(0.43,0.76)

0.95 
(0.74,1.22)

1.68 
(1.16,2.44)

1.56 
(1.05,2.30)

1.99 
(1.32,3.00)

 Manitoba 0.47 
(0.34,0.66)

0.70 
(0.51,0.97)

1.08 
(0.79,1.50)

0.69 
(0.46,1.05)

0.54 
(0.40,0.73)

1.14 
(0.90,1.45)

1.33 
(0.96,1.85)

1.09 
(0.76,1.55)

1.57 
(1.08,2.28)

 Ontario 0.55 
(0.45,0.67)

0.61 
(0.50,0.75)

0.80 
(0.64,0.99)

1.06 
(0.84,1.34)

0.76 
(0.64,0.91)

1.12 
(0.96,1.32)

0.63 
(0.52,0.75)

0.81 
(0.66,0.99)

0.99 (0.79,1.24)

 New 
Brunswick

0.55 
(0.41,0.76)

0.64 
(0.47,0.87)

0.95 
(0.69,1.29)

0.51 
(0.33,0.77)

0.60 
(0.45,0.80)

0.82 
(0.64,1.04)

1.23 
(0.88,1.72)

1.57 
(1.11,2.21)

1.37 (0.93,2.02)

 Nova 
Scotia

0.27 
(0.20,0.36)

0.52 
(0.40,0.69)

0.65 
(0.48,0.86)

0.59 
(0.40,0.87)

0.61 
(0.46,0.80)

1.00 
(0.79,1.27)

0.81 
(0.61,1.08)

1.10 
(0.82,1.48)

1.05 (0.75,1.48)

 Prince 
Edward 
Island

0.65 
(0.33,1.25)

0.81 
(0.41,1.61)

0.98 
(0.52,1.88)

1.51 
(0.72,3.20)

0.81 
(0.45,1.46)

1.78 
(1.03,3.07)

2.69 
(1.13,6.38)

1.88 
(0.74,4.78)

2.04 (0.77,5.40)

 New-
foundland & 
Labrador

0.40 
(0.28,0.57)

0.59 
(0.41,0.83)

0.76 
(0.55,1.06)

1.46 
(0.95,2.24)

0.81 
(0.58,1.13)

1.26 
(0.96,1.64)

1.93 
(1.24,3.02)

1.67 
(1.04,2.71)

2.00 
(1.21,3.33)

Cannabis use frequency
 Past year, 
but less than 
monthly

REF REF REF REF REF REF REF REF REF

 Monthly 0.82 
(0.67,1.01)

1.06 
(0.86,1.30)

0.45 
(0.37,0.55)

1.34 
(1.04,1.72)

1.28 
(1.08,1.52)

0.53 
(0.46,0.61)

0.65 
(0.53,0.79)

0.92 
(0.74,1.14)

0.43 
(0.35,0.54)

 Weekly 0.81 
(0.66,1.00)

0.84 
(0.68,1.04)

0.30 
(0.25,0.37)

1.24 
(0.95,1.62)

1.16 
(0.97,1.39)

0.36 
(0.31,0.42)

0.67 
(0.54,0.82)

0.93 
(0.74,1.15)

0.31 
(0.25,0.40)

 Daily/
almost daily

0.48 
(0.40,0.57)

0.54 
(0.45,0.64)

0.17 
(0.14,0.20)

1.15 
(0.91,1.44)

0.85 
(0.72,0.99)

0.25 
(0.22,0.28)

0.43 
(0.36,0.51)

0.70 
(0.58,0.84)

0.21 
(0.17,0.25)
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close to one in ten reported legal cannabis was less 
expensive (Table 2; Additional File 1b).

After adjusting for covariates in the regression analysis, 
respondents in 2019 had higher odds of reporting that 
legal cannabis was more expensive than respondents in 
2020 and 2021 (vs. less expensive, no difference, don’t 
know; OR reversed); and respondents in 2020 had higher 
odds of reporting it as more expensive than respondents 
in 2021 (vs. less expensive, no difference). Respondents 
in Québec had higher odds of reporting that legal can-
nabis was less expensive than illegal cannabis compared 
to respondents in British Columbia, Saskatchewan, New 
Brunswick, and Nova Scotia (vs. more expensive; OR 
reversed). Compared to less than monthly consumers, 
monthly consumers had higher odds of reporting legal 
cannabis was less expensive or did not differ to illegal 
cannabis (vs. more expensive). Results focusing on ‘No 
difference’ and ‘Don’t know’ can be found in Table 3.

Convenience of buying legal cannabis
A greater percentage of respondents reported that legal 
cannabis was more convenient than illegal cannabis in all 
three years (34–48%), one-quarter reported there was no 
difference, and one-sixth reported legal cannabis was less 
convenient (Table 2; Additional File 1c).

After adjusting for covariates in the regression analysis, 
respondents in 2021 and 2020 had higher odds of report-
ing legal cannabis was more convenient to buy than 
illegal cannabis compared to in 2019, and respondents 
in 2021 had higher odds than respondents in 2020 (vs. 
less convenient). Compared to respondents in Québec, 
respondents in Alberta, Saskatchewan, Prince Edward 
Island, and Newfoundland and Labrador had higher odds 
of reporting legal cannabis was more convenient to buy 
(vs. less convenient). Respondents in Québec had higher 
odds of reporting legal cannabis was more convenient 
to buy than respondents in Ontario and British Colum-
bia (vs. less convenient; OR reversed). Less than monthly 
consumers had higher odds of reporting legal cannabis 
was more convenient to buy than more frequent con-
sumers (vs. less convenient; OR reversed). Results focus-
ing on ‘No difference’ and ‘Don’t know’ can be found in 
Table 3.

Safety of consuming legal cannabis
Across all years, close to half of respondents reported 
that legal cannabis was safer to use than illegal canna-
bis, one-third reported there was no difference, and one 
in twenty reported legal cannabis was less safe to use 
(Table 2; Additional File 1d).

After adjusting for covariates in the regression analy-
sis, respondents in 2021 had higher odds of reporting 
that it was safer to use legal cannabis compared to 2019 

and 2020 (vs. less safe; Table 4). There were no significant 
associations between province of residence and perceived 
safety of using legal cannabis. Less than monthly con-
sumers had higher odds of reporting it was safer to use 
legal cannabis than monthly and daily/almost daily con-
sumers (vs. less safe; OR reversed). Results focusing on 
‘No difference’ and ‘Don’t know’ can be found in Table 4.

Safety of buying cannabis
In all three survey years, one-half of respondents 
reported that legal cannabis was safer to buy than illegal 
cannabis, close to one-third reported there was no differ-
ence, and one in twenty reported legal cannabis was less 
safe to buy (Table 2; Additional File 1e).

After adjusting for covariates in the regression analysis, 
respondents in Newfoundland and Labrador had higher 
odds of reporting it was safer to buy legal than illegal can-
nabis compared to respondents in Québec (vs. less safe). 
Respondents in British Columbia, New Brunswick, Nova 
Scotia, and Newfoundland and Labrador had higher 
odds of reporting that there was no difference regarding 
the safety of legal cannabis compared to respondents in 
Québec (vs. less safe). Less than monthly consumers had 
higher odds of reporting legal cannabis was safer to buy 
compared to monthly and daily/almost daily consumers 
(vs. less safe; OR reversed). Results focusing on ‘No dif-
ference’ and ‘Don’t know’ can be found in Table 4.

The overall interaction between survey year and canna-
bis use frequency was not significant for any perceptions 
modelled in this study (Quality: F = 1.26, p = 0.200; Price: 
F = 1.43, p = 0.105; Convenience of buying: F = 0.88, 
p = 0.599; Safety of using: F = 1.05, p = 0.404; Safety of 
buying: F = 1.26, p = 0.197) and therefore not presented 
in the main analysis (Additional File 2).

Discussion
In the three years since legalization, Canadian canna-
bis consumers had increasingly favourable perceptions 
of legal cannabis products compared to illegal cannabis 
products regarding quality, convenience, and safety, but 
to a lesser extent for price, mirroring the results of a simi-
lar study examining perceptions of legal products con-
ducted in U.S. states with non-medical cannabis markets 
[27]. Although most consumers perceived legal cannabis 
to be more expensive than illegal cannabis, perceptions 
of price improved over the three years, as did all other 
perceptions measured. These results are consistent with 
recent research and industry data demonstrating that 
the price of legal cannabis has decreased since legaliza-
tion [2–4, 8, 11]. Given that the price differential between 
illegal and legal cannabis narrowed in the first three 
years post-legalization, consumers may have increasingly 
favourable perceptions of legal cannabis prices in the 
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future [8, 34]. Future studies should examine the implica-
tions of decreasing legal cannabis prices: although lower 
prices may help displace illegal sources, research on the 
price elasticity of cannabis demonstrates that consump-
tion and initiation increase as price decreases [35, 36]. 
Therefore, to achieve the public health objectives of the 
Cannabis Act, pricing strategies will need to consider 
both the benefits and risks of lower cannabis prices [1].

A safe and regulated cannabis supply is a key objec-
tive of the Cannabis Act. The current study indicates 
that most consumers perceive legal cannabis to be safer 
to buy and use than illegal cannabis; in contrast, fewer 
than one in 20 respondents reported that legal canna-
bis was less safe to use and buy. Acquiring illegal sub-
stances commonly comes with a certain level of risk: risk 
of criminal sanctions and uncertainty regarding product 
contents, including potency and potential contaminants. 
Unlike illegally sourced products, legal cannabis is sub-
ject to testing and product standards that minimize con-
taminants [37, 38]. Moreover, legal cannabis products 
must display THC content and other product informa-
tion, including ingredients and nutritional information 
for edible products [9]. In 2022, the federal government 
launched a public education campaign to highlight the 

greater safety and product standards for legal cannabis 
[39]. However, governments must ensure that promot-
ing legal cannabis as ‘safer’ than illegal cannabis does 
not equal ‘safe’ and encourage non-consumers to initiate 
use. Regarding the safety of purchasing cannabis, com-
pared to respondents in Québec, respondents in British 
Columbia, New Brunswick, Nova Scotia, and Newfound-
land & Labrador perceived legal cannabis as “no differ-
ent” to buy than illegal cannabis. This likely reflects the 
extent to which illegal cannabis sources were established 
prior to legalization in Canada [40]. This was particularly 
the case in British Columbia, in which previously illegal 
retail stores were able to apply for legal licenses, and local 
governments had licensed cannabis dispensaries prior to 
legalization.

Consumers report that legal cannabis was increas-
ingly convenient to buy across the three years of study. 
Consumer perceptions mirror the increase in use of 
legal retail stores as well as the increase in the number 
of legal retail stores over time across Canada [4]. How-
ever, there are large differences in the number of legal 
stores per capita across provinces, and this is reflected in 
perceptions of convenience across the provinces in the 
current study [24, 25, 41, 42]. In general, respondents 

Table 4 Weighted multinomial logistic regression analysis for correlates of legal cannabis product safety perceptions, 2019–2021

Models were adjusted for age, gender, ethnicity/race, education, income adequacy, and survey device used

Safer to use legal cannabis products 
AOR (95% CI)
N = 15,060

Safer purchasing legal cannabis products 
AOR (95% CI)
N = 15,067

Safer to use
(vs. less)

No diff
(vs. less)

Don’t know
(vs. less)

Safer to buy
(vs. less)

No diff
(vs. less)

Don’t know
(vs. less)

Survey year
 2021 (vs 2020) 1.42 (1.07, 1.89) 1.19 (0.89, 1.59) 1.20 (0.89, 1.62) 0.98 (0.73, 1.33) 0.81 (0.60, 1.10) 0.78 (0.56, 1.07)

 2020 (vs 2019) 0.97 (0.73, 1.30) 0.96 (0.72, 1.28) 0.95 (0.70, 1.29) 1.33 (0.98, 1.80) 1.38 (1.01, 1.88) 1.32 (0.95, 1.83)

 2021 (vs 2019) 1.39 (1.06, 1.82) 1.14 (0.87, 1.50) 1.15 (0.86, 1.53) 1.31 (0.99, 1.73) 1.12 (0.85, 1.49) 1.02 (0.76, 1.38)

Province of residence
 British Columbia 0.79 (0.54, 1.15) 1.21 (0.83, 1.78) 1.47 (0.98, 2.21) 1.19 (0.79, 1.81) 2.07 (1.36, 3.16) 2.03 (1.30, 3.16)
 Alberta 0.97 (0.64, 1.46) 0.97 (0.63, 1.48) 1.24 (0.80, 1.94) 1.16 (0.75, 1.79) 1.11 (0.71, 1.73) 1.31 (0.82, 2.10)

 Saskatchewan 0.99 (0.55, 1.77) 1.20 (0.67, 2.16) 1.20 (0.65, 2.22) 1.61 (0.83, 3.10) 1.78 (0.91, 3.51) 1.81 (0.90, 3.62)

 Manitoba 0.93 (0.50, 1.75) 1.02 (0.54, 1.92) 1.31 (0.68, 2.53) 1.07 (0.59, 1.96) 1.14 (0.62, 2.10) 1.38 (0.72, 2.63)

 Ontario 0.74 (0.53, 1.04) 0.85 (0.60, 1.21) 1.11 (0.77, 1.60) 0.92 (0.64, 1.30) 1.16 (0.81, 1.66) 1.31 (0.90, 1.92)

 New Brunswick 1.02 (0.59, 1.77) 1.17 (0.68, 2.04) 1.54 (0.87, 2.73) 1.75 (0.87, 3.50) 2.11 (1.04, 4.27) 2.38 (1.16, 4.91)
 Nova Scotia 0.83 (0.45, 1.53) 1.28 (0.69, 2.38) 1.29 (0.68, 2.46) 1.69 (0.85, 3.56) 2.39 (1.19, 4.79) 2.01 (0.99, 4.11)

 Prince Edward Island 0.48 (0.17, 1.32) 0.40 (0.14, 1.18) 0.48 (0.16, 1.48) 1.39 (0.41, 4.67) 1.27 (0.37, 4.39) 1.68 (0.43, 6.49)

 Newfoundland & Labrador 1.29 (0.66, 2.52) 1.25 (0.63, 2.46) 1.43 (0.70, 2.89) 4.36 (1.70, 11.19) 4.13 (1.59, 10.69) 3.97 (1.50, 10.56)
 Québec REF REF REF REF REF REF

Cannabis use frequency
 Past year but less than monthly REF REF REF REF REF REF

 Monthly 0.59 (0.41, 0.83) 0.88 (0.62, 1.26) 0.45 (0.31, 0.64) 0.58 (0.41, 0.82) 0.86 (0.60, 1.24) 0.41 (0.28, 0.59)
 Weekly 0.73 (0.50, 1.06) 1.17 (0.80, 1.71) 0.38 (0.26, 0.57) 0.78 (0.53, 1.15) 1.28 (0.86, 1.91) 0.42 (0.28, 0.63)
 Daily/almost daily 0.49 (0.36, 0.69) 1.32 (0.95, 1.85) 0.33 (0.23, 0.46) 0.61 (0.43, 0.88) 1.47 (1.02, 2.11) 0.35 (0.24, 0.50)
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in provinces with a higher number of stores per capita 
were more likely to report that legal cannabis was more 
convenient to buy than illegal cannabis compared to 
respondents in Québec, the province with the low-
est number of stores per capita in 2020 and 2021. Only 
respondents in British Columbia and Ontario were less 
likely to report that legal cannabis was more conveni-
ent to buy, potentially because Ontario had only recently 
increased its stores per capita. Indeed, Ontario had the 
lowest stores per capita in 2019 due to delays in licens-
ing and store openings as well as a restrictive cap on 
the number of licenses issued. Similar to price, retail 
policies must strike a balance whereby legal cannabis is 
more convenient to buy than illegal but does not encour-
age uptake or initiation from non-consumers. Recent 
research has demonstrated promise in achieving this 
balance; however, this research was conducted prior to 
the introduction of edibles, topicals, and extracts and 
Ontario’s increase in retail stores [24].

In general, cannabis consumers in Québec had favour-
able perceptions of legal cannabis with regard to quality 
and price. Indeed, Québec has had some of the lowest 
legal cannabis prices since legalization [12, 40, 43, 44]. 
One could expect that Québec respondents would per-
ceive legal cannabis products as less convenient because 
Québec has the lowest number of stores per capita across 
all provinces and has additional restrictions on canna-
bis products (a THC limit of 30% across all products). 
However, respondents in only four provinces were more 
likely to perceive cannabis products as more convenient 
to buy than respondents in Québec. This could be due 
to the government strategically selecting store locations 
that would maximize access to stores across the popula-
tion – Québec is the most populated province with a gov-
ernment-run retail structure – compared to private-run 
retail structures where retail stores may be concentrated 
in urban settings [44]. The current study did not find any 
consistent evidence that Québec’s more restrictive retail 
market has translated into unfavourable perceptions of 
legal cannabis compared to other provinces.

Perceptions of cannabis varied by frequency of cannabis 
consumption. In the present study, daily or almost daily 
consumers had less favourable perceptions of the qual-
ity, price, convenience, and safety of legal cannabis. Less 
favourable perceptions for daily consumers may be due 
to the established relationships with prior illegal sources: 
frequent consumers may have a stronger relationship 
with and trust their illegal source [26]. Frequent consum-
ers may also purchase cannabis in larger quantities from 
illegal sources than legal retail sources permit (30  g of 
dried flower or non-flower equivalent), which may result 
in lower prices through quantity discounts [1, 45–47]. 
Indeed, recent research has demonstrated that price is 

one of the most important factors in determining whether 
consumers purchase illegally or legally [45–47]. There is a 
public health conflict regarding daily consumers, whereby 
governments need to increase perceptions of legal canna-
bis to transition the more frequent consumers to the legal 
market, while also discouraging frequent consumption due 
to negative health consequences of such use [14, 20].

Limitations
This study is subject to limitations common to survey 
research. Respondents were recruited using non-proba-
bility-based sampling; therefore, the findings do not nec-
essarily provide nationally representative estimates. The 
data were weighted by age group, sex, region, education, 
and tobacco smoking status in Canada. Cannabis use esti-
mates were generally lower than national estimates for 
young adults, and higher than national surveys in Canada. 
This is likely because the ICPS sampled individuals aged 
16–65, whereas national surveys included older adults, 
who are known to have lower rates of cannabis use [48].

Perceptions may vary depending on the cannabis 
product in question. The current study did not ask per-
ceptions of individual cannabis products (i.e., dried 
flower, edibles) and not all products were available to 
purchase from legal retail stores from October 2018. 
Dried flower and some oils were available in October 
2018, and all other products were available to purchase 
from December 2019. However, dried flower is still the 
most used product and may represent a large propor-
tion of perceptions [3, 4, 49].

Conclusions
In the three years since legalization, Canadian canna-
bis consumers generally had increasingly favourable 
perceptions of legal cannabis products relative to illegal 
cannabis products, with variation across the provinces 
and frequency of cannabis consumption. The perceived 
cost of cannabis is particularly important given that it 
is a primary reason for purchasing from illegal versus 
legal markets [3, 4, 26]. Three years after legalization in 
Canada, the price of legal cannabis was still perceived 
to be more expensive than illegal cannabis; however, 
perceptions had begun to shift as legal retail prices 
declined in 2020 and 2021. Findings from this study 
will help government, policymakers, and public health 
researchers to better understand consumers percep-
tions of legal cannabis. Future studies should examine 
longer-term changes in consumer perceptions of legal 
cannabis in Canada, as well as the optimal policy mix to 
meet the dual objectives of the Cannabis Act in terms 
of displacing the illegal market without promoting 
greater cannabis use among Canadians.
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