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1. Introduction
Underage drinking is a serious societal problem in Europe. Several studies have found that the use of alcohol among minors both in Europe generally*1 and in Estonia*2 is relatively high. Although laws of various
sorts have been passed as legislative attempts to restrict minors from buying alcohol, they still are able to
do so. Therefore, one possible contributor to adolescents’ use of alcohol can be seen in the ease of access.*3
By Estonian law*4, alcohol retailers have a responsibility of not selling alcoholic beverages to minors;
however, in reality they frequently fail to fulfil that duty.*5 One factor influencing the issue is that salespersons’ age estimations are often incorrect, contributing to sale of alcohol to people to whom these beverages
should not be sold. It has been found that sales staﬀ, especially older adults*6, tend to systematically overestimate the age of young people who try to buy age-restricted goods such as alcohol and tobacco.*7 For
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example, in comparison of sales personnel and laypersons, the former overestimated the age of the target
persons, though to a lesser extent than the control group (i.e., laypersons).*8 Although it has been found
that human perception of adults’ age is relatively accurate*9, the reason for the inaccuracy by overestimation may be caused by a tendency to ‘assimilate’ – biasing age estimates toward one’s own age in what is
known as the ‘own-anchor eﬀect’.*10 It has been found also that age estimation can show regression towards
the mean – for example, in eyewitnesses’ attribution of a particular age to an oﬀender, being biased toward
an ‘average’ oﬀender.*11 As for gender eﬀects, there is some evidence that women tend to be more accurate
in their estimates of age on the basis of images of faces when compared to men.*12
Salespersons are instructed to ask for an identity document (ID) from young persons who are attempting to buy alcoholic beverages.*13 By asking for a valid document, the sales staﬀ can receive constant feedback on their estimations, and, therefore, they should learn to make more accurate decisions about a person’s age. In other words, they are in constant training with feedback on their age-estimation decisions, a
process that should make them experts in estimating people’s age. The literature shows that it is indeed
possible to train people in honing their skills in making perceptual judgements*14. For example, Sörqvist
and Eriksson*15 have demonstrated that short training sessions had encouraging eﬀects on age estimations.
Interestingly, they found that the eﬀects of training were more prominent for estimates of older people’s
age, a finding not in line specifically with the motivation to train people to estimate the age of younger
persons accurately. The authors emphasised that it is important to give feedback on age estimations, as
training that included this element was more eﬀective than training without feedback.
Some contextualisation may be useful. In Estonia, there is a time-based restriction on retail sales of
alcohol; namely, alcohol may be sold only from 10am to 10pm daily*16. Another feature of the landscape
is that there is no state monopoly in place as in some of the Nordic countries (Finland, Sweden, Norway,
and Iceland).*17 The density of shops where alcohol can be bought is high in Estonia – the mean number
of alcohol sales points per 1,000 inhabitants in 2015 was 5.6. With regard to the distance from one’s place
of residence to the nearest point at which alcohol is sold, for 85% of people in Estonia in 2015, it could be
found either in the same building or in a neighbouring building within 10 minutes of reach, and 12% of
people could reach it in 30 minutes at most.*18
The age of young people in Estonia who have tried an alcoholic beverage at some point in life or within
the last month has remained high in time The results from the latest European School Survey Project on
Alcohol and Other Drugs (ESPAD) survey, carried out in 2015, show a lifetime figure of 86% and ‘within
the last month’ prevalence of 38% among 15- and 16-year-olds.*19 The ESPAD averages were 80% and 48%,
respectively. According to the Health Behaviour in School-aged Children survey*20 in 2013–2014 in Estonia,
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3% of 11-year-old boys and 1% of girls of the same age reported drinking alcohol at least once a week, and
these percentages rise to 12% and 7%, respectively, for 15-year-olds. The results of a third international
survey with wide reach, the International Self-Report Study of Delinquency (ISRD), demonstrated a similar
pattern.*21 In the ESPAD survey, children were asked about their perception of alcohol’s availability, with
73% of 15- and 16-year-old reporting in 2015 that it is ‘fairly easy’ or ‘very easy’ to obtain alcoholic beverages.*22 The ESPAD average was 78%, with a range of 52% in Moldova to 96% in Denmark.
One method of examining how freely adolescents are able to purchase alcohol is by using ‘mystery
shopping’, which has been employed in several countries*23. The highest compliance rates in oﬀ-premises
sales have been reported in Sweden, by the state monopoly Systembolaget (20–24-year-old mystery shoppers): 94% in 2011, 95% in 2012, and 96% in 2013.*24 High rates have been reported also by Norwegian
temperance association Juvente (12–17-year-old mystery shoppers; 76% in 2013, 70% in 2014, 77% in 2015
and 73%*25 in 2016) and by research organisation FERARIHS in Switzerland (14–17-year-old mystery shoppers; 70% in 2011, 71% in 2012, and 74% in 2013).*26 Compliance rates in oﬀ-premises sales in the Netherlands (14–15--year-old mystery shoppers) showed an increase, from 37% in 2011 to 57% in 2013.*27 At the
far extreme of non-compliance is Romania (17-year-old mystery shoppers), where the compliance rate was
0% both in 2008 and in 2010.*28
In 1998, Willner et al. conducted a comprehensive study in the United Kingdom to investigate the
availability of alcohol to minors*29. They found that 88% of 16-year-old girls were successful when trying to
purchase alcohol, as compared to 77% of 16-year-old boys attempting the same task.*30 For prospective buyers of age 13, the corresponding numbers were 42% for girls and 4% for boys. In that study, alcohol-sellers
were also asked to make judgements of the person’s age on the basis of photographs, and indeed the participating sales staﬀ tended to overestimate ages by more for girls (2.5 years) than for boys (6 months).*31
The National Institute for Health Development in Estonia piloted mystery-shopping method in 2011
and since then has conducted three nation-wide surveys, in 2012, 2014, and 2016. The results of mystery
shopping in Estonia have shown that the overall rate of compliance with the law has been rather low, at
30% in 2011*32, 24% in 2012*33, and 26% in 2014*34, though results from 2016 indicate that compliance
has increased somewhat, to 45%.*35 Latest results from 2016 show that the compliance rate was highest
in supermarkets (65%) and lowest in small shops and gas stations, respectively 41% and 46%. In addition,
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while mystery shoppers had to show the ID in 44% of light alcoholic beverage purchases, the rate was significantly higher for strong alcoholic beverages (64%).*36
It can be concluded that a substantial proportion of alcohol sales to minors may well be made in good
faith, following misjudgement of the customer’s age, and this error is more prevalent with older service
personnel.*37 It is understandable that those selling alcohol may be reluctant to challenge customers’ age
assertion, implicit or otherwise. This factor can be ameliorated somewhat by participation in training programmes instilling confidence to refuse sale or ask for an ID.*38
Although minors are used as mystery shoppers in several countries, there are countries, Estonia among
them*39, where this is not permitted (even if limited to the purpose of mystery shopping alone).*40 Therefore, it is important to note that research in these countries often employs pseudo-underage buyers (people
who have just turned 18) to perform the mystery-shopping task*41, as some studies have recommended.*42
After the pilot study in 2011, discussion was raised as to how old salespersons perceive young people
to be and how accurate the salespersons’ estimates of their age are. This information can serve as valuable
input to selection of mystery shoppers. Studies have diﬀered in their methods of examining age estimations.
For instance, some have used children too as raters. As for the set-up, sometimes the rater has to categorise
people in pictures into certain groups (such as young, middle-aged, or old*43); the rater might have to place
pictures in order from the one showing the apparently youngest to the seemingly oldest, or vice versa*44;
or the rater may be presented with two pictures at a time and have to decide which of the people shown is
older*45 or younger.*46 It has been found that the expression of the persons is important when pictures are
used. For example, if a picture shows someone with a happy face, then that person is judged to be younger
than those with a neutral expression*47. Therefore, pictures with both neutral and happy facial expressions
were used in the study reported upon here.
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ciated with age estimations in this field. Hence, a study was undertaken to examine how accurate salespersons in Estonia are in estimating the age of young people and, in addition, to assess whether the sales
personnel are better at making accurate age judgements than are laypersons (i.e., people not working in
shops that sell food and alcohol).*50

2.1. The method
2.1.1. Participants
Forty people participated in the experiment on age estimation. Half of the participants were salespersons
(18 females, 2 males, with the mean age M = 32.2; SD = 12.5; range 19 to 64), and the other half were Open
University laypersons (11 females, 9 males, with the mean age M = 31.7; SD = 6.6; range 19 to 40) who had
no experience of work involving alcohol sales. At the time of the study, all of the salespersons had a valid
work contract as shop clerks or waiters/waitresses in bars or cafés, with 14 of them being 35 or younger and
6 above age 35. The salesperson group covered a wide range of ages for purposes of measuring whether the
age of a salesperson could be expected to aﬀect his or her estimation of the age of people in pictures, since it
has been found that age estimations are more accurate when there is a small diﬀerence in age between the
rater and the person whose age is being estimated.*51

2.1.2. Procedure
The salespersons were to judge pictures presented one at a time on a laptop screen in their places of work,
either during a lunch break or after the end of their shift. The aim of the experiment as presented to them
was to estimate how accurate they would be in assessing the age of the people shown on the basis of looks;
however, they were not told the purpose of the study. The laypersons, in contrast, were shown the pictures
while gathered as a group, and the images were displayed on the wall as MS PowerPoint slides with a data
projector. They wrote down their estimates with pencil and paper (as did the salespersons group). The
rating procedure took 15 to 25 minutes.
The salespersons and the laypersons were shown pictures of faces one after another, and each participant had to decide for each of the pictures how old the person shown was. There were 64 pictures, in total,
of 16 males and 16 females, with each person being shown in two pictures: once with a neutral expression
and once with a ‘happy face’.

2.1.3. The people in the pictures
The 32 people in the images (as mentioned above, balanced between males and females) were between the
ages of 17 and 29. For the study, they were divided into two groups, of equal size, by age: 1) the younger
group, composed of 17–19-year-olds, and 2) the older group, of 19–29-year-olds. The former group was
further divided into three smaller groups: 1) 17-year-olds (3 persons), 2) 18-year-olds (7 persons), and 3)
19-year-olds (6 persons).*52

2.2. Results
In the first stage of analysis, correctness in estimation of the ages that matched the faces (for the full set of
64 images) was examined via two-way analysis of variance (ANOVA).*53 The salespersons were more correct in their estimates of the ages of the people pictured, overall. The following figures emerged for correctly
The research reported upon here was supported in part by the Government Oﬃce of the Republic of Estonia and the country’s
Ministry of Social Aﬀairs via European Union Social Fund support to the National Institute for Health Development (L
).
M.C. Voelkle et al. (see Note

).

Because this study was part of a mystery-shopping research project, an additional aim was to select the youngest-looking
people in the group of eight – -year-olds. The second group (the – -year-olds) was added to the photograph sample to
increase the variation in the material presented, and this group included one -year-old person whose picture was included
because he was not interested in participating in the mystery shopping.
The analysis of variance is a statistical method to analyse diﬀerences between groups.
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evaluated faces: among salespersons, M = 7.05, SD = 2.72; among laypersons, M = 4.50, SD = 2.37, where
F(1,39) = 9.97, p = .003, and η² = .21). When the neutral and happy faces were considered separately, the
salespersons were found to be better at estimating age from the neutral faces than the laypersons were
(M = 3.30, SD = 1.53 and M = 2.10, SD = 1.59, respectively, with F(1,39) = 5.95, p = .02, and η² = .135). Similar eﬀects were seen for the happy faces; the salespersons’ age estimates were more correct than the laypersons’ (M = 3.75, SD = 2.22 and M = 2.40, SD = 1.27, respectively, with F(1,39) = 5.56, p = .024, and η² = .128).
Next, comparison was conducted to determine whether the estimates for the happy faces were more
correct than those for the neutral faces. For the salespersons, there were no statistically significant eﬀects
present (neutral expressions: M = 3.30, SD = 1.53; happy ones: M = 3.75, SD = 2.22), and the same was true
for the group of laypersons – no statistically significant eﬀects were found (neutral faces: M = 2.10, SD =
1.59; happy faces: M = 2.40, SD = 1.27).
For further analysis, the faces were divided into the two equal-sized groups mentioned above, faces of
younger people (ages 17 to 19, n = 16) and those of older people (ages 19 to 29, n = 16). When age estimations were compared between the salespersons and the laypersons, the latter’s age estimates were found
to be higher than the salespersons’ for the younger people’s faces (laypersons: M = 23.16, SD = 2.11; salespersons: M = 21.46, SD = 2.78, with F(1,79)= 9.44, p = .003, and η² = .21) and also for the older people’s
faces (laypersons: M = 26.96, SD = 1.62; salespersons: M = 24.89, SD = 2.53, with F(1,79) = 18.85, p = .001,
and η² = .20).
Significant diﬀerences were present for the neutral-expression faces of younger people (salespersons:
M = 20.17, SD = 2.22; laypersons: M = 21.75, SD = 1.51), with F(1,39) = 6.95, p = .012, and η² = .155; for
the younger people’s happy faces (salespersons: M = 22.94, SD = 2.82; laypersons: M = 24.78, SD = 1.67),
with F(1,39) = 6.28, p = .017, and η² = .142; for the neutral-looking faces of older people (salespersons:
M = 24.33, SD = 2.32; laypersons: M = 26.38, SD = 1.69), with F(1,39) = 10.24, p = .003, and η² = .212; and
for the older people’s happy faces (salespersons: M = 24.84, SD = 2.69; laypersons: M = 26.85, SD = 1.49),
with F(1,39) = 8.54, p = .006, and η² = .184.
When the faces of younger people (aged 17 to 19) were examined more closely (see Table 1), the age of
17-year-olds with neutral expressions was overestimated more by the laypersons than by the salespersons:
F(1,39) = 9.15, p = .004, η² = .194. However, no significant diﬀerences were evident for the pictures of
happy faces of 17-year-olds. The age associated with 18-year-olds’ neutral faces was overestimated more
by the laypersons than by the salespersons: F(1,39) = 6.58, p = .014, η² = .148. This eﬀect was seen also for
happy faces of 18-year-olds, with F(1,39) = 5.29, p = .027, and η² = .122. Finally, the age of 19-year-olds
shown with neutral expressions in the images was not overestimated more by the laypersons than by the
salespersons, while the age of happy-looking 19-year-olds, by facial judgement, was overestimated more by
laypersons than by salespersons: F(1,39) = 5.44, p = .025, η² = .125.
Table 1: The estimation diﬀerences between neutral and happy faces
of 17-to-19-year-olds
Age
17
18
19

MSc
neutral
happy
neutral
happy
neutral
happy

Salespersons
M (SD)
3.38 (2.85)
3.83 (3.75)
2.84 (2.42)
3.42 (2.80)
0.49 (1.98)
0.87 (2.75)

Laypersons
M (SD)
6.13 (2.90)
5.68 (2.67)
4.47 (1.49)
5.12 (1.76)
1.37 (1.54)
2.76 (2.22)

Note: ‘M’ denotes the mean and ‘SD’ the standard deviation.

Next, the diﬀerences for pictures of only younger people’s faces between salespersons and laypersons were
examined with t-tests for paired samples*54 (see Table 1). For the salesperson group, the following results
emerged. The age connected with images of 17-year-olds with a neutral expression was overestimated more
than that for 19-year-olds with neutral expressions: t(19) = 8.24, p = .001. Similar eﬀects were present for
The t-test for paired samples is a statistical method for comparing the means of two related groups so as to examine whether
the means diﬀer statistically significantly.
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happy faces: t(19) = 6.25, p = .001. The age of 18-year-olds with a neutral expression too was overestimated
more than that of 19-year-olds with a neutral expression: t(19) = 6.72, p = .001. There were similar eﬀects
for happy faces: t(19) = 8.33, p = .001. However, the age estimates for 17-year-olds’ faces did not show a
diﬀerence from the estimates for 18-year-olds’ (either neutral or happy).
For the laypersons, the following results emerged. Age was overestimated more for faces of 17-yearolds with neutral expressions than for those of 19-year-olds with neutral expressions: t(19) = 7.86, p = .001.
Similar eﬀects were present for happy faces: t(19) = 4.43, p = .001. The age for 18-year-olds with neutral
expressions too was overestimated more than that of 19-year-olds with neutral expressions – t(19) = 11.38,
p = .001 – and also happy ones: t(19) = 6.11, p = .001. However, in comparison of age judgements between
faces of 17-year-olds and faces of 18-year-olds, significant diﬀerences then emerged for images with neutral
expressions (t(19) = 2.83, p = .01) but not for happy faces.
The diﬀerence between the age estimates given by participants and the real ages (i.e., estimate minus
real age) for the faces shown was examined with paired-sample t-testing (see Table 2). The neutral faces
were estimated to be older by the laypersons (M = 1.39, SD = 3.14) to a greater extent than by the salespersons (M = .83, SD = 3.11), at t(31) = -6.54, p = .001. Similar results emerged for the happy faces (laypersons:
M = 3.29, SD = 3.47; salespersons: M = 2.66, SD = 3.59), with t(31) = -6.14 and p = .001. When withingroup age-estimation diﬀerences among salespersons were examined, the age for the happy faces was overestimated by more than that for those faces with neutral expressions: t(31) = -2.13, p = .041. Similar eﬀects
were seen for the laypersons: t(31) = -2.10, p = .044.
Table 2: The estimation diﬀerences for younger and older people’s
neutral and happy faces
Younger

Older

M (SD)

M (SD)

neutral

2.00 (2.63)

-0.34 (3.19)

Laypersons

neutral

3.59 (3.93)

1.73 (3.05)

Salespersons

happy

2.61 (2.56)

0.18 (3.26)

Laypersons

happy

4.38 (3.84)

2.21 (2.77)

Group
Salespersons

Expression

Note: ‘M’ denotes the mean and ‘SD’ the standard deviation.

The faces of younger people (i.e., those ages 17 to 19) with neutral expressions were subject to greater age
overestimation by salespersons than the faces of older people (ages 19 to 29), with F(1,31) = 5.17, p = .03,
and η² = .147 (see Table 2). Similar eﬀects were visible for the happy faces, with F(1,31) = 5.50, p = .026, and
η² = .155. Among the laypersons, there were no eﬀects with regard to the faces of younger vs. older people, for
either neutral or happy expressions.
When the gender associated with the face (male or female; see Table 3) was examined, significant eﬀects
emerged only for the laypersons with regard to happy faces: F(1,31) = 5.08, p = .032, η² = .145. Namely, the
age was estimated to be higher for the females’ faces (M = 26.32, SD = 3.67) than for the males’ (M = 23.13,
SD = 4.32).
Table 3: Details of the age estimations for younger and older people’s faces, by gender
Group and
expression
Salespersons,
neutral
Laypersons,
neutral
Salespersons,
happy
Laypersons,
happy

Rater’s
gender
male
female
male
female
male
female
male
female

Younger people’s faces
M (SD)
18.87 (1.47)
21.53 (2.38)
19.46 (2.50)
24.10 (3.09)
19.55 (1.50)
22.04 (2.37)
20.33 (2.08)
24.80 (3.63)

Older people’s faces
M (SD)
24.71 (3.99)
23.98 (3.45)
26.04 (4.45)
26.79 (4.07)
24.99 (4.43)
24.74 (2.55)
25.94 (4.20)
27.85 (3.23)

Total
M (SD)
21.79 (4.19)
22.75 (3.13)
22.75 (4.86)
25.44 (3.75)
22.27 (4.25)
23.39 (2.76)
23.13 (4.31)
26.32 (3.67)

Note: ‘M’ denotes the mean and ‘SD’ the standard deviation.
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When the younger and older people’s faces were considered separately, several diﬀerences emerged. For the
faces of younger people (aged 17 to 19), the females were estimated to be older than the males by the salespersons. This was true for the neutral expressions, with F(1,15) = 7.23, p = .018, and η² = .341, and also for the
happy ones, with F(1,15) = 6.28, p = .025, and η² = .310. Similarly, laypersons estimated the females whose
faces were presented to be older than the males for both the faces with neutral expressions, with F(1,15) =
10.89, p = .005, and η² = .438, and the happy faces, with F(1,15) = 9.16, p = .009, and η² = .395. In contrast,
there were no diﬀerences present for the faces of older people (aged 19 to 29).

3. Discussion
The aim for the study was to examine the accuracy of age estimations from faces of young people, especially
with regard to diﬀerences between sales staﬀ and laypersons. We can now discuss the results in light of
previous research.
The results demonstrate that, in general, the salespersons were more accurate in estimating the age
from pictures of faces of 32 people aged 17–29 than were laypersons. For both younger and older people’s
faces, the laypersons estimated the person shown to be older than the salespersons did, which is consistent with the results of some previous research.*55 When the faces were divided into two groups – those
of younger and somewhat older people – the laypersons, when compared to salespersons, tended to overestimate the age irrespective of the facial expression. There were larger diﬀerences in both groups’ age
estimates between images of 17- and 19- or 18- and 19-year-olds but not between 17- and 18-year-olds.
This indicates that it is diﬃcult to perform accurate age estimation for younger people by using facial
cues alone.
Previous research has pointed out that when a person in a picture has a happy look, the person is judged
to be younger in comparison to those with a neutral expression.*56 When the faces in the research reported
upon here were divided into two categories by facial expression – neutral and happy – the salespersons
were more accurate in estimating the ages than the laypersons were. However, the estimates for happy faces
in general were not more accurate than those for neutral faces. The ages of younger people (i.e., people aged
17 to 19) were overestimated more by the salespersons than those of the older people pictured (who were 19
to 29), for neutral and happy expressions both, but the same was not true among the laypersons.
Overall, there were no great diﬀerences by gender for the images of young people, although salespersons and laypersons both estimated the 17–19-year-old females (with neutral and happy expressions alike)
to be older than males of the same age, a finding that supports some previous results.*57 A similar eﬀect was
not found for faces of the older individuals (of ages 19–29). Salespersons perceiving girls as older can lead
to increased availability of alcohol to them, which can, in turn, encourage alcohol consumption among girls.

4. Limitations and avenues
for further study
Several limitations of the study can be pointed out. Firstly, the categories of the faces were not evenly balanced – for example, in that only three persons were 17-year-olds. This may have had an eﬀect on the results,
and in future research of this nature, the groups of faces should contain similar numbers of images across
age categories. As only pictures of a person’s head were shown to the participants, then in real life other factors have an influence on the recognition of a person’s age (e.g., voice, height, and posture). Another factor
that may have had an eﬀect on the results is that the salespersons were shown the photos of the faces in a
one-on-one setting, with the images displayed on a laptop screen, while the laypersons were tested together,
in a group, with the faces presented on the wall via MS PowerPoint. Although the participants were seated

J. Vestlund et al. (see Note ).
M.C. Voelkle et al. (see Note

).

P. Willner et al. (see Note ).
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separately and instructed not to comment or otherwise communicate to each other, there may still have
been an influence on the results. Thus, it is important to point out that the salesperson and layperson samples were not balanced in terms of gender, so in future the testing situation should take this into account.
Finally, it is important to note that another confounding factor could be whether the girls wore a make-up
when their pictures were taken as wearing make-up could have an eﬀect on the age estimations.
It can be concluded that salespersons make more accurate estimates of the ages of young persons from
images of faces than laypersons do. However, both groups tended to overestimate the ages for the faces,
which is especially relevant when the diﬀerence between minors of age 17 and young adults of age 18 or 19
is the subject of attention. Accordingly, in the future, more focus should be put on emphasising that it is difficult to estimate the age of a 17–18-year-old accurately. Thus, asking a person younger than certain age for
a document of identification can be recommended. Although many shops have pursued this approach on a
voluntary basis in Estonia, there are no legal implications behind it.
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