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Underage alcohol-purchasing strategies and alcohol availability through
self-checkout lanes in supermarkets
Joris J. Van Hoof

Faculty of Behavioural, Management and Social Sciences (BMS), University of Twente, Enschede, The Netherlands

ABSTRACT
Background: To prevent alcohol availability through retail, legal age limits forbid the sale of alcohol to
minors in many countries. This study tested the effects of minors’ alcohol-purchasing strategies and
knowledge of compliance with age-limit legislation on the availability of alcohol through retail in the
Netherlands. Methods: Making use of exploratory, field-experimental design, eight 17-year-old minors
participated as mystery shoppers over the period of one weekend. The mystery shoppers were allowed
to use their own strategies to buy alcohol. The experiences of the first group were shared with the
second group. Results: Out of the 134 times, the shoppers entered an outlet to buy alcohol, and 119
attempts were successful (11.2% compliance). A total quantity of 225.78 US gallons of alcohol-containing
beverages was bought. The first group bought 53.93 L on their final day, and the second group bought
53.92 L on their first day, making use of the strategies of the first group. Conclusions: Current self-
checkout lanes in supermarkets produce extreme alcohol availability and are even less effective than
traditional checkout lanes: Policies for age verification fail. This first small-scale study shows that
underage mystery shoppers learn quickly and are able to buy more alcohol with each subsequent visit.
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Introduction

Alongside social sources, commercial alcohol availability is
one of the most influential predictors of its use by adolescents
(Paschall et al., 2007; Pokorny et al., 2006). To protect ado-
lescents against the negative consequences of alcohol con-
sumption (e.g., see Lavikainen & Lintonen, 2009), the Dutch
Licensing and Catering Act prohibits alcohol sales to anyone
younger than 18 years old. More specifically, vendors are
obligated to verify a customer’s age, unless it is unmistakably
evident that the person is older than 18 years. Therefore, the
branch organization of all Dutch supermarkets (CBL) intro-
duced the policy that vendors should ask all buyers who
appear younger than 25 (i.e., who are not unmistakably
older than 25) to present their ID when buying alcohol
(CBL, 2015).

Vendor compliance with Dutch legislation on alcohol sales
was studied in 2011, 2013, and 2015: Underagemystery shoppers
visited 1338, 1399, and 1373 alcohol outlets, respectively,
throughout the country. Vendors in supermarkets, liquor stores,
takeout restaurants, bars, sports bars, and alcohol home delivery
services (AHDSs) asked the underage mystery shoppers for an
ID in 43.9% of the purchases in 2011, which significantly
increased to 54.1% in 2013 (Van Hoof et al., 2015; in 2015, the
percentage of vendors who asked for an ID was not reported,
Schelleman-Offermans & Roodbeen, 2015). Vendor compliance
with the legislation (i.e., no sales to underage mystery shoppers)
was 28.2% in 2011 and significantly increased to 46.5% in 2013
(Van Hoof et al., 2015). In 2015, the compliance level signifi-
cantly decreased to 29.9% (Schelleman-Offermans & Roodbeen,

2015). Vendors’ compliance with the legislation is higher in
supermarkets than in other outlet types: 61% (2011), 79%
(2013), and 72% (2015) of supermarket vendors asked for an
ID, and 30% (2011), 55% (2013), and 56% (2015) did not sell
alcohol to minors (Van Hoof et al., 2015: 2011 & 2013 data, and
Schelleman-Offermans & Roodbeen, 2015: 2015 data). Although
these compliance levels show the average (change in) behavior
among vendors of age-restricted products, the relationship with
alcohol availability is not clear.

In real life, underage people who want to buy alcohol do
not randomly choose an outlet or follow a strict protocol (Van
Hoof & Gosselt, 2013)—as is the case in mystery shopping
studies (Van Hoof et al., 2015). Minors will select those stores,
vendors, or technologies that are expected not to comply with
legislation on alcohol sales; or, in the minors’ view, that offer
the possibility of success in buying alcohol. Currently, super-
markets with self-checkout lanes are an important source of
alcohol for underage customers (see the “Method” section). In
2012, Clapp et al. reported an exploratory study that investi-
gated alcohol availability to underage customers in the grow-
ing number of supermarkets with self-checkout lanes. In their
study, the self-checkout unit failed to ask for an ID in 9.2% of
the underage alcohol purchases, and an overall 8.8% of all
purchase observations resulted in a failure to ask for identifi-
cation to purchase alcohol. The study concluded that the
growing number of self-checkout lanes in supermarkets was
a potential alcohol source for minors, but that this risk was
similar to traditional checkout purchases (Clapp et al., 2012).
Based on an Internet study on popular, commercial alcohol
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sources, and the Clapp et al. study, the focus of this study will
therefore be on the availability of alcohol through self-check-
out lanes in the Netherlands.

The second focus of our study is on the development of
minors’ alcohol-purchasing strategies, since we know that this
knowledge is a relevant factor for minors who want to
increase their chances of success in buying alcohol (Van
Hoof & Gosselt, 2013). The current study explores the speed
at which effective purchasing strategies are developed (so-
called learning effect) and whether these strategies can be
transmitted to inexperienced youth. Finally, the study
explores what happens if these inexperienced youngsters
make use of the alcohol-purchasing strategies from others,
which can also happen in real life (e.g., if inexperienced
youth uses information that they found on the Internet).

Method

The study consisted of two parts: a preliminary Internet study
and a mystery-shopping study. For the Internet study, the
research team investigated several youth message boards on
the Internet (approximately 30 in total) on which alcohol,
tobacco, and gambling are discussed. It turned out that in
the current (late 2015) discussions of alcohol availability,
supermarkets with self-checkout lanes were increasingly pop-
ular among youth and underage teens. Young people stated
(self-reported) that the current routines are easily circumven-
table and that these supermarkets are the weakest link in the
system. Based on these observations, we decided to study
supermarkets with self-checkout lanes.

For the exploratory mystery-shopping study, eight average-
looking 17-year-old minors were randomly assigned to one of
two teams (two boys and two girls per team). The teams
participated as mystery shoppers during two consecutive
weekends: The first team visited five supermarkets with self-
checkout lanes on Saturday and again on Sunday in the first
weekend, and the second team followed their footsteps in the
second weekend. The goals were to test alcohol availability in
supermarkets with self-checkout lanes and to test the learning
effect (i.e., the experiences of the first team were used as
instructions for the second team). Each team tried to buy as
many alcohol-containing beverages as possible. Based on the
ethical considerations for mystery shopping (Gosselt et al.,
2007), the Ethics Committee of the Faculty of Behavioural,
Management and Social Sciences of the University of Twente
in the Netherlands approved the research protocol. All par-
ents signed an informed consent form to approve the partici-
pation of their (underage) child.

Procedure

Based on an efficient route, the research team selected six
outlets with self-checkout lanes operated by a large super-
market chain in the Netherlands (Albert Heijn). In the first
outlet, the underage mystery shoppers practiced with the self-
checkout system; the other five outlets were included in the
main study. The outlets were located in two provinces and the
distance between the two outer ones was approximately 80 km
(approximately 50 miles).

In the week prior to the study, all eight mystery shoppers
were briefed. In this briefing, the mystery-shopping “rules” for
the study were explained, which were: (1) you must buy the
alcohol yourself, so no shoulder tapping (asking someone else
to buy) or stealing; (2) you may not offend vendors; (3) you
are allowed to enter each of the five outlets up to three times;
and (4) you may only carry the alcoholic beverages; shopping
carts are not allowed. Furthermore, and in contrast to pre-
vious studies with strict purchase protocols (e.g., Gosselt et al.,
2007; Gosselt et al., 2011; Van Hoof et al., 2012; Van Hoof
et al., 2015), the mystery shoppers were now instructed to act
as they probably would have in real life. In their attempt to
purchase as many alcohol-containing beverages as possible,
they were instructed to purchase alcohol either alone or with a
small group of underage mystery shoppers, and to follow their
own strategies. To achieve an optimal “real-life” motivation,
we rewarded the minors with a bonus that was based on the
quantity of alcoholic beverages purchased.

To test the possible “learning effect,” the five outlets were
visited in the same order each day. Additionally, the four 17-
year-old mystery shoppers who participated in the first week-
end shared their strategies with the second group of four
mystery shoppers. The latter group used the strategies that
were developed by the first group.

Checklist

After each purchase attempt, participants completed a check-
list with questions about the purchase attempt (e.g., time of
the day), the purchase (type and volume of purchased bev-
erages), and the specific alcohol-purchasing strategy that was
used (open-ended question).

Self-checkout technology

The current self-checkout technology consists of a handheld
scanner that is available at the supermarket entrance.
Customers need a chain customer card (available at no cost
and also available at the entrance) to use the scanner. When
shopping, each product should be scanned before placing it in
a bag, basket, or shopping cart. During the scanning process,
messages (e.g., price reductions) and warnings (e.g., the
national anti-alcohol campaign) may appear on the screen of
the handheld scanner. At the self-checkout lane, the scanner
should be placed in the terminal, after which the customer can
pay. When age-restricted products are scanned, the system
should warn both the customer (with a warning on the
screen) and the staff that age verification is required (with a
red light on top of the checkout terminal). After this warning,
an employee should approach the terminal, validate the age of
the customer, and clear the system before the purchase can
continue (if no employee shows up, the system is cleared
automatically after 10 to 15 s).

Mystery shoppers

The eight 17-year-old mystery shoppers were selected by their
own teachers, and then selected by the research team. The
shoppers were not experienced alcohol users or buyers, fitted
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the 95% confidence interval of height and weight for their age,
and looked like “average” teens.

Results

In total, the outlets were entered 142 times, of which 134
times involved an alcohol-purchasing attempt (eight times,
which were mainly aimed at exploring the outlet, the mystery
shoppers only bought non-alcoholic products). Out of those
134 attempts, alcohol was purchased 119 times and the pur-
chase was disapproved 15 times; this represents an average
compliance of 11.2%. A total volume of 854.67 L (225.78 US
gallons) of alcohol-containing beverages was purchased by the
underage mystery shoppers. The mystery shoppers purchased
their beverage of choice, which resulted in a total of 581.94 L
(153.73 US gallons) of beer, 233.98 L (61.81 US gallon) of
wine, and 38.75 L (10.24 US gallons) of pre-mixed beverages.

Concerning the possible “learning effect,” Table 1 depicts
the results per day. During the first weekend, the four mystery
shoppers were able to purchase approximately 170 L of alco-
hol-containing beverages on their first day, which increased to
204 L on the second day. These mystery shoppers shared their
strategies and experiences with the new team, which resulted
in 204 L on their first day and over 275 L on their second day.
The strategies from the first team were used by the second
team and resulted in higher quantities of alcohol for them,
which indicates the learning effect. Each subsequent day, the
number of liters per purchase increased, which indicates that
the underage shoppers “learned” how to purchase more alco-
hol. The latter can also be due to feeling more comfortable
buying large quantities of alcohol. In that respect, the partici-
pants also “learned” how to buy more alcohol.

The “learning effect” also appeared within the course of
one day, as seen in Table 2. At the first outlet of the day, an
average of almost 80 L was purchased, which increased to over
190 L at the second outlet and over 290 L at the third outlet.
Additionally, the average quantity per purchase increased
from 4.69 L per purchase at the first outlet to 7.86 L at the
third outlet.

Because the quantity of alcohol purchases was much higher
than expected, the two station wagons were almost completely
filled with beverages after the third outlet. Therefore, from the
fourth outlet on, the mystery shoppers were only allowed to
make one purchase at the outlet (instead of three), but still of
an unlimited amount. As a consequence, the total amount of
alcohol purchased at the fourth outlet decreased, but the
“learning effect” is still visible: The average quantity of alcohol
per purchase further increased to 9.03 L. At the fifth outlet,
only one bottle or package was allowed, which explains the
drop in average quantity per purchase and the drop in the
total.

Out of the 134 alcohol-purchase attempts, alcohol was
purchased 119 times. This means that alcohol was not sold
only 15 times (compliance of 11.2%). In this section, we will
report the failures in the self-checkout lanes and the faults in
vendor behavior related to the strategies used by the underage
mystery shoppers.

During each of the 134 alcohol-purchase attempts, alcohol
was identified by the system (a warning on the screen and a
red light on top of the checkout terminal were automatically
activated) after the scanner, which detected alcohol-contain-
ing products, had been placed in the checkout terminal. When
the warning light is activated, an employee should approach
the terminal, validate the age of the customer, and clear the
system. However, out of the 134 times that alcohol was
scanned and the system demanded age verification, an
employee showed up only 49 times (38%) to validate ID. In
the other 62% (85 times), the available employees did not
come to the terminal and the purchase could continue. In
this particular system, the checkout terminal automatically
allows a customer to continue the purchase, also without
any vendor intervention, after 10 to 15 s.

During each of the 85 times that vendors did not come to
the terminal to validate ID, alcohol was (of course) sold. The
mystery shoppers reported that out of these 85 purchases, 47
times no specific strategy had been reported: They had bought
alcohol like “regular” customers. The other 38 times, they had
used a strategy. On 21 occasions, the mystery shoppers
reported that they had waited until the vendor who performed
age verifications at the checkout terminals was either busy or
away. On 15 occasions, the mystery shoppers had deliberately
caused a vendor to become busy by entering the self-checkout
area at the same time, but checking out separately. When one
mystery shopper’s age was being verified (sometimes, this
mystery shopper was very slow on purpose), the other three
could slip through, because the system cleared while no ven-
dor showed up. Twice, the mystery shoppers reported that
they had hidden the bottles and cans containing alcoholic
beverages underneath other groceries.

Out of the 134 purchase attempts, a vendor did come to
the terminal to validate the ID and age of the (underage)
customer 49 times. These vendors were mainly female (n =
45 |92%), with estimated ages ranging from 17 up to 56
years of age (M = 26.6, SD = 11.4). One mystery shopper
had asked the approaching vendor if she wanted to see an
ID, but the vendor had indicated that that was not neces-
sary and approved the purchase. Out of the other 48 cases,
the vendor asked for an ID 38 times (79%) and these IDs

Table 1. Quantity of alcohol purchased per day.

Weekend Day
Liters/US gallons

alcohol
Average liters/US gallons per

purchase

1 1 170.75/45.11 5.02/1.33
1 2 204.16/53.93 6.38/1.69
2 1 204.12/53.92 7.56/2.00
2 2 275.64/72.82 10.60/2.80
Total 854.67/225.78 7.18/1.90

Table 2. Quantity of alcohol purchased per outlet.

Outlet Liters/US gallons alcohol Average liters/US gallons per purchase

1 79.68/21.05 4.69/1.24
2 192.02/50.73 6.62/1.75
3 290.99/76.87 7.86/2.08
4* 180.50/47.68 9.03/2.39
5* 111.48/29.45 6.97/1.84
Total 854.67/225.78 7.18/1.90

*Due to the unexpected fact that both cars were almost completely filled with
alcohol after the third outlet, the mystery shoppers were only allowed to make
one purchase (instead of three) at the fourth outlet, but still an unlimited
amount. At the fifth outlet, only one bottle or package was allowed.
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were inspected between 2 and 20 s (M = 5.7 s, SD = 4.3).
The mystery shoppers who had been asked for an ID by the
vendor reported having used several communication stra-
tegies. Seven underage mystery shoppers had presented a
fake ID (expired ID or someone else’s ID), which resulted
in seven alcohol purchases. Three mystery shoppers
reported an overacting strategy, which means that they
had chosen a terminal close to the vendor, showing their
alcohol and showing their ID, to convince the vendor that
they were old enough; alcohol was sold accordingly. Six
mystery shoppers stated that they had forgotten their ID,
or acted as if the drinks were intended for someone else
(grandma). These answers resulted in correct disapproval of
the sales.

Table 3 depicts the results for the strategies the youngsters
used, both when a vendor was present and when not.

In sum, the outlets were entered 134 times to buy alcohol,
out of which 119 attempts were successful and only 15 pur-
chase attempts were correctly refused (11.2% compliance). A
total quantity of 854.67 L (225.78 US gallons) of alcohol-
containing beverages was bought. In all purchases, the system
flagged the alcohol purchases, but a vendor only showed up to
verify the age of the customer in 38% of the purchases.
Vendors asked for an ID in 79% of the cases, and vendor
compliance was 30.6%. Underage mystery shoppers learn
quickly and are able to buy more alcohol with each subse-
quent visit. If experiences are shared with inexperienced mys-
tery shoppers, this knowledge results in even more success.

Discussion

Self-checkout lanes are a source of alcohol availability for
underage customers. In this study, eight inexperienced min-
ors, each volunteering for 2 days, were able to buy a stunning
volume of alcohol-containing beverages (854.67 L or 225.78
US gallons) through self-checkout lanes in Dutch supermar-
kets. The minors would have been able to buy even more
alcohol if the cars were larger.

The current self-checkout technology and procedures in
Dutch supermarkets fail to comply with the legislation aimed
at preventing underage alcohol sales. When age-restricted

alcohol-containing products are presented to the self-check-
out terminal, it recognizes all age-restricted products as such.
However, even when the technology functions correctly, age
verification fails when vendors are not doing their part. The
Dutch law states that all alcohol purchases have to be
approved by a vendor: If a customer is unmistakably old
enough, the vendor should approve the sales without ID
validation, but if there is any doubt about the age, the vendor
should validate an ID before selling. Our study showed that
vendors did not show up in a large majority (62%) of all
alcohol purchases. Sometimes, the mystery shoppers increased
the chance of a vendor not approaching them by waiting until
the vendor was away or by using several terminals at the same
time. The low number of available staff is a clear problem,
which directly increases alcohol availability.

Additionally, when a vendor was involved in the age-
verification process, minors were not asked for an ID in all
cases. An ID was only requested in 79% of the vendor
interventions, which is comparable to the last two national
studies in the Netherlands: 79% in 2013 and 72% in 2015
(Van Hoof et al., 2015: 2011 & 2013 data, and Schelleman-
Offermans & Roodbeen, 2015 data). Vendors in traditional
checkout lanes, a setting studied in 2013 and 2015, must ask
for an ID as part of the other tasks they are doing (scanning
products, checking whether shopping carts are empty, com-
municating with customers), which may cause them to forget
the age-verification task. The compliance level of the vendors
at self-checkout lanes turns out to be 30.6%, which is lower
than the national data: 30% in 2011, 55% in 2013, and 56%
in 2015 (Van Hoof et al., 2015: 2011 & 2013 data, and
Schelleman-Offermans & Roodbeen, 2015 data). In the self-
checkout system, when the terminal light flashes, is the only
task vendors have to perform. The fact that vendors do not
ask for an ID every single time and that compliance is only
30.6% is worrisome and inexcusable. In the Clapp et al.
study, the system failed to flag the alcohol in 9.2% of the
purchases (Clapp et al., 2012). For the Dutch context, it is
advised to change the self-checkout technology and to not
“clear” the system automatically after those 10 to 15 s when
alcohol or other age-restricted products are purchased
through self-checkout. Since the low number of available
staff is a problem, this quantity should be increased, or the
self-checkout technologies could be equipped with age- and
ID-verification support systems. Currently, two systems are
in use in the Netherlands: ID readers and remote age ver-
ification. Self-checkout lanes with ID readers would have the
benefit that everybody who is 14 years of age or older is
obliged to carry a valid ID. When ID readers are implemen-
ted in regular checkout lanes, studies show that compliance
is low. Roodbeen, et al. (2016) found a 49% compliance level
for alcohol purchases in stores equipped with ID readers (43
stores complied out of 87). Van Hoof (2016) found a 34%
compliance level in stores equipped with ID readers, which
is mainly due to vendor behavior since vendors do not ask
for an ID or ignore and overrule the ID-reader outcome. If
ID readers would be implemented in self-checkout lanes,
these vendor behaviors are not relevant anymore. The fact
that ID readers might provide wrong results remains rele-
vant (Van Hoof, 2016). The most important drawback is, of

Table 3. (Un)successful communication strategies used by mystery shoppers
(n = 134).

Strategy
Alcohol purchase
disapproved

Alcohol purchase
approved

Vendor did not validate ID and age (n = 85)
Four terminals at once 0 15
Vendor busy or away 0 21
Hide alcohol 0 2
No strategy 0 47
Subtotal 0 (0% compliance) 85
Vendor did (attempt to) validate ID and age (n = 49)
Fake ID 0 7
Overacting 0 3
“Forgot” ID 4 0
Alcohol for someone

else
2 0

Four terminals at once 1 9
No strategy 8 15
Subtotal 15 (30.6% compliance) 34
Total 15 (11.2% compliance) 119
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course, that underage customers might use an ID document
from an older person, or a fake ID card (Durkin et al.,
1996). Another ID- and age-verification system suitable for
self-checkout lanes could be the remote age-verification sys-
tem in which not a vendor on the shop floor validates ID
and age, but a remote agent through a live camera stream.
This system has proven to be very effective with a high 96%
compliance level in tobacco vending machines (Van Hoof
et al., 2010) and with an 87% compliance level in real stores
(Van Hoof, 2016). In the stores, vendors did overrule the
result from the remote agent, which is not possible when this
system is applied to self-checkout lanes.

In California, the legislation prohibits the sale of alcohol
through self-checkout lanes, because the legislature finds and
declares that allowing customers to purchase alcoholic bev-
erages through self-service checkouts “facilitates the purchase
of alcoholic beverages by minors, permits customers who are
in an advanced state of intoxication to purchase additional
alcoholic beverages, in violation of state law, and allows for
greater theft of alcoholic beverages, thereby depriving the state
of tax revenues” (AB 183, 2011). Following this rationale, and
given the current availability of alcohol to minors through
self-checkout lanes in the Netherlands (and also the availabil-
ity of alcohol to intoxicated people and the deprivation of tax
revenues; which were not taken into account in this study, but
relevant), the safest and easiest solution would be prohibiting
the sales of alcohol and other age-restricted products (such as
tobacco, gambling products, drugs, and detrimental media)
through self-checkout lanes.

This study is a first exploratory study investigating the
learning effect and, moreover, alcohol-purchasing strategies
of youngsters. We believe that it is important to include this
youth perspective in the alcohol-availability discourse. Our
study is a first, exploratory, study, which has some limitations.
The sample is small and not representative, and the number
of mystery shoppers and stores is limited. Nevertheless, we
believe that the findings are valuable and that the first insights
of this study should be studied further.

In sum, underage mystery shoppers (in real life: underage
buyers) learn quickly and are able to buy more alcohol with each
subsequent visit. In the current study, this was operationalized in
supermarkets with self-checkout lanes in the Netherlands, but
these findings are also applicable to other systems in other
countries. The specific context is not relevant; the bottom line
is that youngsters share their strategies and make use of each
other’s strategies. If minors know how to purchase alcohol or
other age-restricted products in real life, this knowledge turns
out to be an important predictor of availability. Thus, health
promoters should focus on postponing the age of onset of
purchasing (and consuming) age-restricted products. If experi-
ences are shared with inexperienced mystery shoppers, this
knowledge produces more success as well. In this study, the
second (inexperienced) team was able to buy the same quantity
of alcohol on their first day as the first team had on their second
day, because the second team used the knowledge the first team
had shared. Knowledge about alcohol-purchasing strategies and
information about (non-)compliance turns out to be an impor-
tant factor in alcohol availability.

Unlike most other studies on compliance with legal age
limits related to the sales of harmful products in which com-
pliance is the only dependent measure, this study takes the
perspective of underage buyers into account. Young people’s
knowledge on how to buy age-restricted products is precise
and effective when shared with others; this fact is true regard-
less of the specific national context.
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