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Abstract 

Introduction: When non-medical cannabis use became legal, government regulators implemented policies 
to encourage safer consumption through access to a regulated market. While this market is growing, sales still 
occur through unregulated channels. This systematic review identifies factors influencing cannabis purchasing to 
help policymakers understand why consumers still purchase illicit market cannabis (registered with PROSPERO 
CRD42020176079).

Methods: A comprehensive search strategy included databases in health, business, and social science fields (incep-
tion to June 2020). Studies were eligible for inclusion if they were conducted with persons who purchase cannabis 
and examine at least one attribute that would influence purchase choice and were published in the English language. 
Studies could be of any methodological design. Two independent reviewers completed two levels of screening, and 
all extraction was verified by a second reviewer. A qualitative synthesis of the findings was completed. The quality of 
the included studies was assessed using the Mixed Methods Appraisal Tool.

Results: Of the 4839 citations screened, 96 were eligible for full-text review and 35 were included in the final syn-
thesis. Aspects of price were the most common factors (27 studies). Twenty studies measured price elasticity; most 
studies found that demand was price inelastic. Many other attributes were identified (e.g., product quality, route of 
administration, product recommendations, packaging), but none were explored in depth. Eleven studies addressed 
aspects of product quality including demand elasticity based on quality, potency, and aroma. Studies also explored 
consumer-perceived “quality” but provided no definition; differences in quality appeared to impact consumer choice. 
Smoking cannabis appeared to be the preferred route of administration but was only examined in three studies. There 
was insufficient data to understand in the impact of other attributes on choice. There appeared to be preference 
heterogeneity for different attributes based on the consumer’s experience, reason for use, and gender.

Conclusion: While price influences choices, demand is relatively inelastic. This suggests that consumers may be 
seeking lowest-cost, unregulated cannabis to avoid reducing consumption. Beyond price, there is a significant gap in 
our understanding of consumer choices. Perceived quality does appear to impact choice; however, more research is 
needed due to the lack of a recognized definition for cannabis quality.
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Introduction
Cannabis is the second most commonly used psychoac-
tive substance world-wide (Peacock et al., 2018; United 
Nations Office on Drugs and Crime, 2019). The global 
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estimated annual prevalence of cannabis consumers 
aged 15–64 was 3.8% in 2017 or approximately 188 
million people (Peacock et  al., 2018). The number of 
people who use cannabis annually is also estimated to 
have increased by roughly 30% between 1998 and 2017 
(United Nations Office on Drugs and Crime, 2019).

This rise may be accredited to recent changes in cul-
tural-norms and policies in several countries regarding 
cannabis use (Bahji and Stephenson, 2019; National 
Academies of Sciences et  al., 2017; National Institute 
of Health, 2015). Currently, cannabis for non-medici-
nal use is legal in Canada, Georgia, South Africa, Uru-
guay, the Australian Capital Territory in Australia, and 
specific regions in the USA (ACT Government, 2020; 
BBC News, 2018; Guthrie, 2018; United Nations Office 
on Drugs and Crime, 2019). Within the USA, there are 
19 states and the federal District of Columbia which 
have legalized recreational cannabis (Solutions, 2019). 
Several countries have also adopted milder forms of 
punishment in regulating cannabis without actual legal-
ization, through decriminalization or unenforced laws 
(Areesantichai et al., 2020; Hanford, n.d.; Smith, 2020). 
Moreover, medicinal use of cannabis has been preva-
lent and legalized in many countries for some time.

Illegal cannabis sales are still largely prevalent in 
Canada and beyond, with only 48% of Canadian canna-
bis consumers making their last purchase from a legal 
source and illegal retailers in California outnumbering 
legal retailers three to one (Wadsworth et  al., 2021). 
People who use cannabis attribute the persistence of 
the illegal market to numerous issues that may decrease 
the appeal of legal cannabis. According to the media, 
cannabis consumers reported issues such as high cost 
(Deschamps, 2020; Esfandiari, 2019; Fahmy, 2019; 
Johnson, Glen et  al., 2019; McCabe, 2019; Shackford, 
2019; The Canadian Press, 2020; Tunney, 2019a), poor 
cannabis quality (Ahearn, 2018; Turvill, 2020), prod-
uct moisture (Israel, 2019; Turvill, 2020), limited sup-
ply (CBC News, 2019; Cecco, 2019; Esfandiari, 2019; 
Geraghty, 2019; Johnson, Glen et al., 2019; Mazur, 2019; 
Tunney, 2019a; Williams, 2019), distance to licensed 
stores (Esfandiari, 2019; Johnson, Glen et  al., 2019; 
Tunney, 2019b), and inconvenient packaging (Lamers, 
2019). Through crowdsourced cannabis prices, Statis-
tics Canada confirmed that the price of legal cannabis is 
more expensive compared to illegal cannabis (Statistics 
Canada, 2020). From 2018 to 2019, the average price 
of legal cannabis in Canada increased from $9.69 per 
gram to $10.30, while the average price of illegal can-
nabis dropped from $6.44 per gram to $5.73 (Statistics 
Canada, 2020). This mirrors the experience in the USA 
where illegal cannabis prices dropped substantially in 
states where it became legalized (Smart et al., 2017).

The multi-attribute utility theory (Torrance et al., 1982) 
states that when individuals make decisions, their choices 
are based on their preferences towards certain attrib-
utes of that choice. Likewise, there are many attributes 
or factors that people consider when making the choice 
between legal or illegal cannabis. A better understand-
ing of the degree to which these specific factors influence 
decisions can help inform cannabis policy. Research to 
date has predominantly examined the effect of cannabis 
price on consumer demand by measuring price elastic-
ity of demand. Price elasticity of demand (Gilroy et  al., 
2020) represents the degree to which demand for can-
nabis changes as price fluctuates. A common method to 
examine price elasticity has been the marijuana-purchase 
task (MPT) (Aston and Meshesha, 2020). The MPT is a 
simulated purchase scenario which evaluates consumers’ 
demand for cannabis in relation to a change in price (e.g., 
from free to $10 over 20 increments). This method is also 
used to look at demand elasticity in relation to character-
istics other than price, such as product quality.

There are considerations or attributes beyond price 
that are important to consumers when they purchase 
cannabis. Some research has been done to focus on fac-
tors like quality, aroma, potency, packaging, and warn-
ing labels. However, because cannabis legalization is a 
new in many countries, there is a lack of research that 
attempts to bring existing research evidence on canna-
bis choice behavior together. Understanding the role that 
all of attributes of choice play in decision making may be 
informative for refining cannabis policies to better sup-
port public health and safety as well as meet consumer 
needs. This can also offer insight for countries looking to 
legalize cannabis for either medicinal or non-medicinal 
use. The purpose of this systematic review is to identify 
what factors influence cannabis purchasing behavior to 
inform the design of a cannabis choice modeling study. 
The secondary objective was to identify gaps and limita-
tions in the existing evidence base.

Methods and analysis
Study design
This study was designed in accordance with the PRISMA 
statement on systematic reviews (Moher et al., 2009) and 
is registered (CRD42020176079) with PROSPERO (Inter-
national Prospective Register of Systematic Reviews). The 
Covidence online systematic review software was used to 
assist in screening, selection, and data extraction.

Eligibility criteria
The research team used the SPIDER search strategy 
tool (Cooke et  al., 2012) to define the key elements of 
the review question. This tool is designed specifically 
for research questions that lend themselves better to 
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qualitative or mixed methods approaches. The inclusion 
and exclusion criteria along with the SPIDER search pro-
tocol are described in Table 1.

Data sources and search strategy
A comprehensive search strategy which aimed to find 
both published and unpublished studies was developed 
in conjunction with an experienced librarian (MS) and 
peer reviewed by a second librarian. The search included 
databases in health (Medline, EMBASE, PsycINFO), 
business (ABI/INFORM, Business Source Complete), 
and social science (ASSIA, IBSS, SocINDEX, Sociologi-
cal Abstracts) fields. A broad index search in Scopus was 
also performed. The complete search strategy is included 
in the appendix. The strategy was first created in Ovid 
MEDLINE and was modified to fit other databases’ 
search criteria. Reference lists of key articles were also 
screened (JD). The search was conducted from inception 
to June 2020 to each database.

Screening and selection process
Two reviewers (JD, OS) independently screened articles 
in Covidence utilizing a two-stage screening process 
based on the eligibility criteria. In the first stage, articles 
were screened based on the title and abstract. Articles 
which did not meet the inclusion criteria were excluded. 
Disagreements were subsequently resolved via discus-
sion until consensus was achieved. In the second stage, 
full-text screening of the included articles was inde-
pendently performed by both reviewers to determine 
eligibility. Reasons for exclusion during this stage were 
documented. Disagreements were again resolved through 
discussion. A third reviewer (LB) was consulted in select 
cases when meeting the inclusion criteria was unclear.

Data extraction
Extracted information included study characteristics, 
participant characteristics, and attribute characteristics. 
Study characteristics included year of publication, meth-
ods used, country, time period of data collection, and 
sample size. Participant characteristics included gender/
sex and non-medicinal vs. medicinal vs. dual use (both 

non-medicinal and medicinal) use of cannabis. Attrib-
ute characteristics deemed to be relevant to consumer 
choice, as well as a narrative summary of these character-
istics, were also extracted.

Data synthesis
Because these attributes were investigated using a diverse 
range of methodologies and recruited a variety of study 
populations, there was no attempt to combine studies 
statistically. Only qualitative synthesis was completed. 
Where possible, data exploring differences in preferences 
among sub-groups of the population or between the legal 
and illegal market were highlighted.

Quality assessment
The Mixed Methods Appraisal Tool (MMAT) (Hong 
et al., 2018) was used to assess the quality of each of the 
included studies. The MMAT tool provides five criti-
cal appraisal questions for each of the five possible study 
design categories. Only two categories were required for 
appraisal in this systematic review. These were “quali-
tative” and “quantitative descriptive.” For qualitative 
studies, questions cover appropriate method, findings 
adequately derived from the data, interpretation sub-
stantiated by data, and coherence between qualitative 
sources. For quantitative descriptive studies, questions 
cover: the appropriateness of sampling, representative-
ness of sample, appropriate measure, overall risk of bias 
being low, and appropriateness of statistical analysis. 
Each question has three possible responses: yes, no, and 
cannot tell. Quality assessment was completed by two 
reviewers (JD, OS), and disagreements were resolved 
through discussion. Studies were not excluded based on 
not meeting a quality threshold, but rather quality assess-
ment was considered in the interpretation of the findings.

Results
A total of 4839 titles and abstracts were screened after 
duplicates were removed. Ninety-six articles were eligible 
for full-text review; of these, 61 were excluded due to (1) 
no attributes of choice (n = 26), (2) not a research study 
(n = 15), (3) abstract only (n = 10), (4) duplicate study 

Table 1 Study eligibility criteria

Sample: individuals who have consumed cannabis for either medical or non-medical purposes

Phenomenon of interest: consumer choice for cannabis products (could be either legal or illegal sources; and for either medicinal or non-medicinal 
purposes)

Design: any study design, including but not limited to focus groups, interviews, case studies, observational studies or surveys were included. Non-
English articles, systematic or literature reviews were excluded. Studies where only abstracts were available were also excluded.

Evaluation: at least one situational attribute of choice (e.g., product characteristics, retailer characteristic)

Research type: qualitative, quantitative or mixed methods
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(n = 1), (5) duplication of data (n = 4), (6) unable to find 
text (n = 2), and other (n = 3). A total of 35 publications 
were included (Fig.  1, Table  2). Most were conducted 
within the USA (n = 25); five were carried out in Can-
ada, six in other international locations, and one was of 
unknown location (three studies were conducted in more 
than one country). The most frequently examined attrib-
ute was price, with twenty-seven studies looking at some 
measure of the impact of price on choice. Most studies 
were conducted in a population where cannabis was not 
legalized for non-medical use (n = 19), some were con-
ducted in legalized environments (n = 9), while other 
had unknown or mixed legalization status (n = 8). Only 
fourteen studies (Aston et al., 2019; Boehnke et al., 2019; 
Capler et  al., 2017; Chait and Burke, 1994; Cole et  al., 
2008; Gilbert and DiVerdi, 2018; Goodman et  al., 2019; 
Goudie et  al., 2007; Halcoussis et  al., 2017; Reinarman, 
2009; Riley et  al., 2020; Shi et  al., 2019; Shukla, 2003; 
Wadsworth et  al., 2019; Williams, 2004) explored non-
price attributes, further categorized into the following 

themes: quality, route of administration, packaging, and 
product recommendations (Fig. 2).

Quality appraisal
Generally, studies were of appropriate quality to address 
the relevant study question. The design elements that 
were most difficult to assess were “representativeness 
of the sample” and “low risk of non-response.” Studies 
which collected data through crowdsourcing (e.g., Ama-
zon Mechanical Turk) or participant self-identification, 
compared to administrative data or national surveys, are 
more likely to be subject to selection bias, non-response 
bias, and recall bias. In studies where sampling was 
appropriate and representative of the population, it is 
important to note that several studies had very narrow 
inclusion criteria, and therefore, the samples are only 
representative of that particular subset of the population. 
All but three studies used a quantitative methodology 
and were assessed using the “quantitative descriptive” set 
of questions. There was a wide range of methodologies 

Fig. 1 PRSIMA flow diagram of studies’ screening and selection
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used, some with more complex analyses; however, meas-
ures and statistics were generally appropriate for the 
specific methods used. A complete table outlining the 
results of the quality appraisal can be found in the online 
appendix.

Price-related factors
Studies which examined price can be further divided into 
two categories: those that utilized a MPT design (n = 12) 
and those that did not (n = 15).

Marijuana purchase task (MPT) studies
Twelve studies used the MPT approach to examine pur-
chase demand in relation to price, which allows for the 
estimation of several demand predictors (Table 3) (Gilroy 
et  al., 2020). These include: price elasticity, which is the 
sensitivity of quantity purchased to increases in prices; 
Pmax, which is the price at which demand become elas-
tic; intensity (Q0), which is the amount consumed when 
price is free; Omax, which is the maximum expenditure; 
and breakpoint, which is the cost at which consumption 
is suppressed to zero.

Elasticity (α), in the context of purchase task studies, 
refers to the rate that point elasticity changes as a func-
tion of price. Generally, elasticity values for included 
studies were small (α < 0.01) (Amlung et  al., 2019; 

Amlung and MacKillop, 2019; Aston et  al., 2015, 2016; 
Collins et  al., 2014; Hindocha et  al., 2017; Nisbet and 
Vakil, 1972; Patel and Amlung, 2019; Peters et al., 2017; 
Strickland et al., 2017, 2019; Teeters et al., 2019). Amlung 
and MacKillop (2019) and Amlung et  al. (2019) com-
pared elasticities of illegal and legal cannabis products. 
While both were inelastic, illegal cannabis was more 
elastic than legal. Collins et al. (2014) used a much wider 
price range than other studies with price per joint rang-
ing from $0–$160. Therefore, they found the demand 
was elastic at the mean; however, demand was inelastic at 
the lower range (up to $15) and changed to elastic at the 
higher ranges (over $15).

Two studies examined to what extent legal and ille-
gal cannabis were substitutes for one another (Amlung 
et  al., 2019; Amlung and MacKillop, 2019). These stud-
ies found when legal cannabis was available, illegal can-
nabis became more elastic and demand more responsive 
to changes in price in the illegally sourced product. The 
presence of illegal cannabis did not have a significant 
impact of the demand elasticity of legal product. Sub-
stitutability was also demonstrated, as the maximum 
expenditure for illegal cannabis (Pmax) was much lower in 
the presence of legal cannabis. However, the maximum 
expenditure on legal cannabis did not drop to the same 
extent in the presence of illegal cannabis.

Fig. 2 Emerging themes on attributes of choice for cannabis products
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Non‑marijuana purchase task (non‑MPT) studies
There were fifteen non-MPT studies which examined 
aspects of price (Table  4), including price elasticity of 
demand (n = 8) (Ben Lakhdar et  al., 2016; Davis et  al., 
2016; Desimone and Farrelly, 2003; Halcoussis et  al., 
2017; Hansen et al., 2017; Reinarman, 2009; Riley et  al., 
2020; Williams, 2004), quantity discount (n = 5) (Ben 
Lakhdar et  al., 2016; Caulkins and Pacula, 2006; Riley 
et  al., 2020; Smart et  al., 2017; Wadsworth et  al., 2019), 
relative importance of price (n = 1) (Shi et al., 2019), and 
price by source (n = 3) (Capler et  al., 2017; Wadsworth 
et al., 2019).

With respect to price elasticity, demand was inelastic 
in most cases; however, some studies noted heterogene-
ity with respect to population and timeframe. Reinarman 
et al. (2009) found that the price was inelastic for experi-
enced users and more elastic for novice users, while Wil-
liams et al. (2004) found youth to be more price sensitive 
than older age groups. Hansen et  al. (2017) found price 
to be elastic in the two weeks before and after a price 
change as a result of a tax reform in Washington State. 
Finally, Riley et  al. (2020) found differences in elasticity 
based on quality with medium and high-quality cannabis 
having a greater price elasticity. Davis et al. (2016) found 
a significant difference in the price people would pay per 
gram with high-quality cannabis retailing for an average 
of $13.77 per gram and low-quality cannabis at an aver-
age of $5.63 per gram, as per crowd sourced price data. 
Ben Lakhdar et al. (2016) was the only study that found 
price to be elastic consistently; however, this study only 
examined short term elasticity among regular consumers.

Five studies examined quantity discounts (Ben Lakhdar 
et al., 2016; Caulkins and Pacula, 2006; Riley et al., 2020; 
Smart et al., 2017; Wadsworth et al., 2019), and all stud-
ies found that price decreased with an increase in quan-
tity purchased. Ben Lakhdar et al. (2019) found however 
that the degree of discount differed by geographic region, 
with larger cities offering cannabis at lower prices per 
gram.

One study explored the relative importance of price 
in purchase decisions. This discrete choice experiment 
found that price was an important factor in purchase 
decisions for all users. It was the most important attrib-
ute considered for non-medicinal and dual (non-medici-
nal and medicinal) consumers; however, price was not as 
important as CBD content for medicinal users (Shi et al., 
2019).

Three studies looked at differences in price by source 
(Capler et al., 2017; Reed et al., 2020; Wadsworth et al., 
2019). Wadsworth et  al. (2019) found that compared to 
purchasing from a family member or friend, purchas-
ing from an illicit dealer, licensed producer, and online/
mail order was associated with a higher price per gram, 

at a rate of 16.1%, 33.5%, and 23.7% respectively. Capler 
et al. (2017) reported on satisfaction with various sources 
in terms of price. People were most satisfied with the 
price from growers, self-producers and Health Canada, 
somewhat satisfied with friends and dispensaries, and 
not satisfied with the price through street dealers. Reed 
et al. (2020) noted that some consumers shopped around 
based on new customer specials.

Non-price-related factors
Many non-price factors were explored in the included 
studies. These factors have been grouped into the fol-
lowing broad categories: (1) quality (n = 11) (Boehnke 
et  al., 2019; Capler et  al., 2017; Chait and Burke, 1994; 
Cole et al., 2008; Gilbert and DiVerdi, 2018; Goudie et al., 
2007; Halcoussis et  al., 2017; Reinarman, 2009; Riley 
et al., 2020; Shi et al., 2019; Vincent et al., 2017), (2) route 
of administration (n = 3) (Aston et  al., 2019; Boehnke 
et al., 2019; Capler et al., 2017), (3) product recommenda-
tions (n = 1) (Boehnke et al., 2019), (4) packaging (n = 2) 
(Goodman et al., 2019; Shi et al., 2019), and other (n = 6) 
(Table 4) (Boehnke et al., 2019; Capler et al., 2017; Reed 
et  al., 2020; Reinarman, 2009; Shukla, 2003; Wadsworth 
et al., 2019).

Quality
Within the eleven studies that examined perceived can-
nabis quality, several different components of quality 
were explored. These include (1) demand elasticity based 
on perceived quality (n = 5) (Cole et  al., 2008; Goudie 
et  al., 2007; Halcoussis et  al., 2017; Riley et  al., 2020; 
Vincent et  al., 2017), (2) product potency, strain (n = 4) 
(Boehnke et al., 2019; Chait and Burke, 1994; Reinarman, 
2009; Shi et al., 2019), (3) aroma and visual appeal (n = 2) 
(Boehnke et  al., 2019; Gilbert and DiVerdi, 2018), and 
quality by source (n = 1) (Capler et al., 2017).

Impact of quality on demand elasticity Five studies 
looked at the impact of perceived cannabis product qual-
ity on demand (Cole et al., 2008; Goudie et al., 2007; Hal-
coussis et al., 2017; Riley et al., 2020; Vincent et al., 2017). 
Halcoussis et  al. (2017) found that low and high-quality 
cannabis had a positive demand elasticity compared to 
medium-quality when price was held constant. Some-
what conversely, Riley et  al. (2020) found that medium 
and high-quality cannabis was purchased in greater 
quantity than a low-quality product when price was con-
stant. Three studies used the MPT approach to meas-
ure different types of elasticity with respect to perceived 
quality. The first looked at demand elasticity over differ-
ent levels of quality (Cole et al., 2008) and found demand 
to be elastic (elasticity = − 1.31). A second study used 
the MPT approach but measured income elasticity over 
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different levels of quality (Goudie et  al., 2007). Demand 
was income inelastic for low and average quality canna-
bis, but income elastic for good quality cannabis. Finally, 
a third study measured price elasticity over different 
quality grades (Vincent et  al., 2017); they found price 
elasticity to increase with increasing quality grade.

Potency and strain Overall, studies found that peo-
ple generally had a preference regarding THC and CBD 
potency and that most preferred higher concentrations. 
However, there was some heterogeneity depending on 
reason for use, geography, and gender. Two studies found 
that medicinal users preferred cannabis with more CBD 
and less THC compared to dual users who preferred 
higher levels of both THC and CBD (Boehnke et  al., 
2019; Shi et al., 2019). Although both studies found that 
cannabinoid content played the biggest role in determin-
ing the cannabis product selected, dual users seemed to 
place more value on THC concentration, while medical 
users placed greater value on CBD concentration. Non-
medicinal users preferred more potent cannabis (Chait 
and Burke, 1994; Reinarman, 2009; Shi et al., 2019). With 
respect to gender, Boehnke et al. (2019) found that men 
preferred cannabis with both high THC and high CBD, 
while women preferred cannabis that had a low THC to 
high CBD ratio. Additionally, men were more likely con-
sider the cannabinoid content when selecting a cannabis 
product.

One study comparing preferences between Amsterdam 
and San Francisco found that people from Amsterdam 
preferred mild and moderate-strength cannabis, while 
in San Francisco, they preferred strong and very strong 
cannabis (Reinarman, 2009). This study also found that 
approximately two thirds of people would use less canna-
bis than normal if they were using strong or very strong 
cannabis (Reinarman, 2009).

In the study by Boehnke et  al. (2019), about half of the 
participants took into consideration the cannabis strain 
and described effects when deciding on what product 
to purchase. About two thirds preferred indica/sativa 
hybrid strains, about one quarter preferred indica strains, 
and 10% preferred sativa strains. Strain was more impor-
tant to male users, dual users, and experienced users. 
Described effects were more important to dual and 
experienced users, but there was no difference between 
genders.

Aroma and visual appeal Gilbert and DiVerdi (2018) 
found that respondents were interested in smoking can-
nabis with citrus/sweet/lemon/pungent aromas and that 
these were also perceived as more expensive and potent 

compared to earthy/herbal/woody aromas. The price and 
experimentally determined level of THC of the strains, 
however, did not show any relationship with that of the 
consumers’ perception. Boehnke et al. (2019) broke down 
their survey findings by reason for use, gender, and expe-
rienced versus novice users. They found that smell was 
of greater importance to people who consumed for both 
medicinal and non-medicinal purposes compared to 
using solely for medicinal reasons, medicinal users alone, 
males, and more experienced users.

Boehnke et  al. (2019) was the only study that explored 
visual appeal. Overall, visual appeal was important to 
26.3% of users and was more relevant to male users, dual 
users, and experienced users.

Quality by source Only one study rated cannabis qual-
ity by source (Capler et al., 2017). Participants were asked 
to rank various cannabis characteristics based on the 
source. Sources by best to worst quality were dispensary, 
grower, self-produce, friend, street, and, finally, Health 
Canada.

Route of administration
Two surveys (Boehnke et al., 2019; Capler et al., 2017) and 
a qualitative study (Aston et al. 2019) looked at preferred 
administration route. Smoking was the preferred route at 
59%; however, they found that vaporizing was the most 
common second choice at 29%, with about one quarter 
preferring oral products, followed by tinctures (13.7%), 
edibles (12.2%), and topical applications (4.1%) (Boehnke 
et al., 2019). Preferences differed by reason for use, gen-
der, and experience. Medicinally, preferences were more 
scattered with one quarter preferring smoking, another 
quarter vaporization, less than one fifth tinctures, and 
about 15% edibles. Men ranked smoking and vaporizing 
as their preferred methods, while a higher proportion of 
women preferred topical and tinctures. Novice users pre-
ferred vaporizing (34.8%), followed by smoking (26.1%), 
tinctures (18.5%), and edibles (14.2%), while experienced 
users preferred smoking (47.2%), followed by vaporizing 
(25.6%), edibles (11.1%), and tinctures (10.9%).

Aston et al. (2019) explored medicinal cannabis users’ 
preferences for vaporization in more detail. Medical con-
sumers liked the flexibility that vaporizing allowed them 
for dosing and timing and also found the vaping devices 
to be portable and discreet.

Capler et  al. (2017) compared preferences for route 
based on the source of cannabis. They found that pref-
erence did not differ for users who acquired cannabis 
through dispensaries versus those who acquired from 
other means, including private company under contract 
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with Health Canada, self-production, other producer, 
friend or acquaintance, or street dealer.

Product recommendations
Another factor that influenced consumer choice was 
product recommendations by dispensary employees and/
or friends. Boehnke et  al. (2019) found in their survey 
that, collectively, over half of medicinal and dual users 
credited dispensary employees in assisting them select-
ing a cannabis product, while under one quarter attrib-
uted recommendations from friends. A larger proportion 
of medicinal users, however, relied on recommendations 
from dispensary employees, and a large proportion of 
dual users relied on recommendations from friends. 
Experienced users were more likely to rely on recommen-
dations from a friend, while novice users were more likely 
to rely on recommendations from a dispensary employee. 
There was no difference in preferred recommendation 
source between men and women.

Packaging
Goodman et  al. (2019) determined in their survey that 
fully branded products were more appealing than those 
with either plain packaging or brand logo only. This study 
also found that for warning messages in general, partici-
pants ranked packages without warning messages more 
appealing than packages with warning messages. With 
respect to packaging appeal by product type, they found 
that edible gummies were the most appealing prod-
uct, followed by pre-rolled joints, and then cannabis oil. 
Additionally, edible gummies and pre-rolled joints were 
rated to be significantly more appealing and more likely 
to be youth oriented when in fully branded packaging, 
compared to plain packaging or brand logo only pack-
aging. However, the influence of product packaging on 
appeal tended to decrease with age.

Shi et  al. (2019) found that cannabis consumers pre-
ferred text warning displays instead of graphic warnings 
in a discrete choice experiment. There was some prefer-
ence heterogeneity between user types with medicinal 
users preferring warning displays in text, recreational 
non-medicinal users in graphic displays, and dual users 
preferred the FDA disclaimer in addition to graphic 
warning displays.

Other
Other attributes of choice that were explored include 
source (Reinarman, 2009; Wadsworth et al., 2019), prod-
uct name (Boehnke et  al., 2019), safety (Capler et  al., 
2017; Shukla, 2003), availability (Capler et  al., 2017; 
Shukla, 2003), efficiency (Capler et  al., 2017), feeling 
respected (Capler et al., 2017), accessibility (Reinarman, 

2009), and delivery (Aston, 2019). For details on findings, 
refer to Table 4.

Discussion
This systematic review sought to examine attributes that 
influenced cannabis consumers’ purchasing decisions. 
While price was the most researched attribute, other 
attributes like characteristics of quality, packaging, route 
of administration, and product recommendations also 
influenced purchase decisions. Media reports often claim 
that attributes such as high price, poor quality, limited 
supply, distance to stores, and inconvenient packaging of 
legal cannabis products are reasons why consumers con-
tinue to purchase from illegal sources (CBC News, 2019; 
Cecco, 2019; Esfandiari, 2019; Geraghty, 2019; Johnson, 
Glen et  al., 2019; Lamers, 2019; Mazur, 2019; Tunney, 
2019a; Turvill, 2020; Williams, 2019). However, as canna-
bis legalization is relatively recent, the number of stud-
ies which have explored these attributes is limited. In 
general, there is a dearth of evidence to support under-
standing of the role that any attributes play on cannabis 
consumer choice, outside of price.

The attribute of price constituted a majority of the 
reviewed literature. These studies were conducted mostly 
in populations where cannabis had not been legalized for 
non-medical use, while others were in populations where 
cannabis status was legalized, unknown, or mixed. Legal-
ization creates a shift in the demand curve and therefore, 
it is important to consider this aspect when interpreting 
demand functions. It is also important to recognize that 
there is considerable heterogeneity in how the values for 
elasticity are derived across MPT studies. Some stud-
ies examine revealed choices by looking at transaction 
records, while others with examine stated choices using 
hypothetical scenarios. The prices and units of cannabis 
included varied from puffs to whole joints or grams of 
cannabis. Instructional vignettes and choice parameters 
used to describe the purchase decision varies greatly 
across studies which can impact demand (Aston and 
Meshesha, 2020). Finally, included studies used a variety 
of different demand equations; therefore, comparison of 
demand predictors cannot be compared directly to one 
another. The purpose of this study was not to examine 
the impact of price in detail. For a more in-depth inter-
pretation of price and price elasticity measured through 
using MPT design, Aston et al. (2019) provides a compre-
hensive review.

When consumers were faced with a choice of different 
sources of cannabis offering the same product at differ-
ent prices, people chose the product at the lower cost as 
shown in the study by Shi et al. (2019). In Canada, can-
nabis purchased from Health Canada licensed producers 
was associated with the greatest price per gram out of the 
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examined sources, being over double the price per gram 
of illicit sources (Wadsworth et al., 2019). Quantity dis-
count might also explain the large difference in price per 
gram between legal and illegal cannabis. It appears that 
the effect of quantity discount and a general lower price 
per gram of illegal cannabis may offer an explanation as 
to why the illicit market continues to thrive despite can-
nabis legalization.

Packaging also appeared to influence product selection, 
however studies that explored packaging did so through 
hypothetical questionnaires and focused solely on brand-
ing and warning messages (Shi et  al., 2019; Wadsworth 
et  al., 2019) and did not investigate legal cannabis’s 
oversized and wasteful packaging as described in media 
reports (Lamers, 2019). Given public pressure to be more 
environmentally conscious, excess packaging may have 
the potential to influence where consumers purchase 
cannabis. No studies have looked at the impact of pack-
aging on real purchase decisions.

Media reports claim that legal cannabis is of lower 
quality than illegal cannabis (Turvill, 2020). However, 
there is insufficient evidence to support this claim as 
quality was either insufficiently defined or not examined 
in the studies reviewed here. Quality could be interpreted 
as any combination of label accuracy, potency, presence 
of contaminants or pesticides, curing process, ability 
to give desired effect, size, visual properties, and aroma 
(“How to buy good weed,” 2020). More research is needed 
to explore cannabis quality and how that is defined by 
consumers. One aspect of quality that perhaps does pro-
vide some insight into the strong illegal market is the 
higher potency of cannabis available on the illicit market 
(Mahamad et  al., 2020). Generally speaking, medicinal 
users preferred high CBD content, while dual and non-
medicinal users preferred high THC content (Shi et  al., 
2019).

Exploring gender differences that influence purchase 
decisions is an important consideration given that that 
cannabis use was more prevalent among males than 
females (CCSA, 2019). There also appeared to be sex-
based physiological, behavioral, and neurobiological dif-
ferences in cannabinoid effects, which may play a role in 
product selection (Fattore and Fratta, 2010). Although 
many of the studies examined included male and female 
participants, there were only a few areas where gender 
preferences were highlighted. Men tended to choose 
products with higher potency and preferred smoking or 
vaping, as compared to women who chose lower potency 
products and preferred topicals or tinctures (Boehnke 
et al., 2019). Men also tended to consider strains and the 
smell of the product when selecting cannabis to purchase 
(Boehnke et  al., 2019). However, it is unknown if there 
are gender differences when considering other attributes 

in product selection, such as price, quality, packaging, 
and product recommendations. A recent scoping review 
reported on how gender norms influence patterns of can-
nabis use (Hemsing and Greaves, 2020). Further research 
on gender differences when choosing cannabis products 
is needed.

The goal of cannabis legalization in many jurisdic-
tions is to protect public health through safety and qual-
ity regulations (ACT Government, 2020; Spithoff et  al., 
2015). However, cannabis is still purchased from the ille-
gal market (Canada, 2020; George-Cosh, 2019), so a bet-
ter understanding of the attributes that people consider 
when purchasing products will help inform the reasons 
for choosing between the illegal and legal markets. This 
study has provided a better understanding of these attrib-
utes; however, it also highlights that there are significant 
gaps in our knowledge in this area. A more thorough 
knowledge of cannabis consumer purchasing preferences 
can help policy makers refine the existing policies that 
will protect public health and safety while meeting the 
needs of consumers.

Limitations
There were several limitations in this systematic review. 
Given cannabis legalization is relatively recent and 
restricted to a few countries, the literature regarding 
this topic is limited and the number of studies explor-
ing each attribute is scarce, especially in a post-legali-
zation context. Although price was the most common 
attributed examined, many of the studies that examined 
aspects of price did so using distinct methodologies and 
data sources that should not be considered together. In 
studies that captured data on purchase history through a 
survey, prices were often exaggerated or recalled incor-
rectly, whereas administrative data captured actual pur-
chase behavior. Studies using the MPT design captured 
data in an experimental setting, and the effect of price on 
purchases were considered more objective despite being 
a hypothetical measure.

Outside of price, it is difficult to draw clear conclu-
sions on the influence of other attributes on purchase 
decisions. Many studies focused on only one, or a small 
number of factors, and therefore, very little is known 
about the relative importance of each. There was insuf-
ficient data on many of the attributes, including aroma/
taste, described effects, product recommendations, prov-
enance, product strain, stigma, product safety, and per-
sonal safety, thus limiting the ability to make any estimate 
on the degree to which these attributes influence choice. 
Heterogeneity among the study methods and samples 
also makes it difficult to generalize many of the findings. 
Several studies had very narrow inclusion criteria and 
were therefore only representative of that subset of the 
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population, or the sample size was very small. For sev-
eral of the studies that met our inclusion criteria, choice 
attributes were often not the primary outcome exam-
ined and therefore lacked detail regarding those choice 
attributes.

Preferences for cannabis products likely differ across 
consumers based on frequency of use. There were no 
studies that broke down findings based on consumer use 
frequency. Qualitative methods were used in only three 
studies, which limits the depth of understanding espe-
cially around non-price attributes. There was also a lack 
of youth perspectives when making purchase decisions 
and only a few studies identified gender influences on 
product choice.

Finally, the literature to date has mainly focused on 
choices for dried flower cannabis. However, attributes of 
purchase choices likely differ across product types. For 
example, visual appeal may be less important for a can-
nabis beverage purchase compared to dried flower. There 
is currently no research evidence that helps us to appreci-
ate heterogeneity in choice behavior by product type or 
route of administration.

While this study is a thorough review of the available 
literature on consumer preferences for cannabis prod-
ucts, the limitations noted above prevent us from draw-
ing any specific conclusions based on the data.

Future research
Future research is needed to develop a more thorough 
understanding of the non-price related attributes that 
people use when choosing cannabis products as well as 
the relationship between these various attributes. Factors 
cited by the media, such as distance to licensed stores, 
cannabis supply, product moisture, and bulky and waste-
ful packaging, lack evidence and remains to be studied. 
Quality of the product is poorly studied and has varied 
meanings, so research is needed to determine what qual-
ity means to people and how it influences purchase deci-
sions. With the increasing use of cannabis use among 
youth (Canada, 2019), it will be important to explore 
the factors for their choices. Finally, an appreciation for 
potential heterogeneity among choices based on con-
sumer characteristics (e.g., gender, reason for cannabis 
use, frequency of use) as well as type of cannabis product 
(e.g., dried flower, oil, edible) is needed.

Conclusions
This systematic review presents a summary of findings 
from current literature regarding attributes of choice 
when consumers purchase cannabis products. The 
majority of studies focused on price-related attributes 
whereas three studies contributed a large proportion of 

findings for non-price attributes. Demand is generally 
inelastic with respect to price, but the degree of elas-
ticity varies by age, gender, and experience with canna-
bis. Preferences were greater for products with higher 
potency of either THC or CBD, but this also changed 
based on reason for use and gender. There is insufficient 
evidence to understand the true impact of other attrib-
utes on the choices of cannabis consumers and the rela-
tionship between attributes. Going forward, additional 
research will support a more thorough understanding 
of these attributes, which can offer a better explanation 
of consumers’ thoughts and opinions. This information 
will be useful for helping policy makers refine the exist-
ing policies to better support public health and safety 
and meet consumer needs. It can also offer insight for 
countries looking to legalize cannabis for either medici-
nal or non-medicinal use.
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