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Abstract

In recent years, a growing body of literature has shown that being in a foreign language (FL) context affects the way in which
people make choices. This phenomenon is known as the foreign language effect (FLE). The FLE affects both moral decision-
making and risk-aversion tendencies, but no cumulative evidence is available. Herein, we aimed to estimate, through a meta-
analytical approach, the effect of being in an FL context as compared with that of a native language (NL). We found 17 studies
matching our criteria and, in total, 47 experiments were included (N = 38 investigated the FLE in the moral decision-making
domain; N = 9 investigated the FLE in the risk-aversion domain). Results showed that FL affects participants’ decisions as
compared with NL in both the moral decision-making and risk-aversion domains, inducing participants to be more willing to
accept harm in order to maximize outcomes in the former and reducing risk aversion in the latter. In addition, two metaregressions
were performed on the studies that investigated the moral decision-making domain in order to assess whether participants’
proficiency in the FL, or NL-FL similarity, moderated the observed effect. Our findings indicate that proficiency in the FL does
not moderate the observed effect, while NL-FL similarity does. Our results support previous findings on the FLE and provide
suggestions for future research.
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Abbreviations

FLE Foreign language effect
FL  Foreign language

NL  Native language

Introduction

In recent years, a growing body of literature has shown that
being in a foreign language (FL) context affects people’s
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decision-making (for a review, see Hadjichristidis, Geipel, &
Keysar, 2019). This phenomenon was first described by
Keysar, Hayakawa, and An (2012) and is known as the for-
eign language effect (FLE). The authors found that a group of
participants who answered the Asian disease dilemma in an
FL exhibited less framing effect than those who answered the
dilemma using their native language (NL). The Asian disease
problem, first proposed by Tversky and Kahneman (1981),
describes an epidemic which, without treatment, would have
severe consequences (e.g., death of 600 people). Generally, in
the Asian disease problem, participants have to choose be-
tween a safe option and a risky option to deal with an
epidemic. Interestingly, Tversky and Kahneman (1981) found
that participants’ judgements are influenced by how the two
options are presented. That is, options could be presented in a
gain frame (e.g., “If you choose Option A, 200 people will be
saved; if you choose Option B, there is 1/3 probability that 600
people will be saved, and 2/3 probability that no people will be
saved”) or in a loss frame (e.g., “If you choose Option A, 400
people will die; if you choose Option B, there is 1/3 probabil-
ity that nobody will die, and 2/3 probability that 600 people
will die”). In the gain frame condition, participants tend to
choose the safe option (i.e., Option A); on the contrary, in
the loss frame condition, participants tend to choose the risky
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option (i.e., Option B; Tversky & Kahneman, 1981). It is
important to point out that expected values of Options A and
B are the same in the gain frame and in the loss frame.
Therefore, the different pattern of responses in the two fram-
ing is considered a violation of the rules of rational choice,
according to which the choices should be based only on the
expected values and not on the framing in which options are
described (Von Neumann & Morgenstern, 1947). Critically,
manipulating language presentation, Keysar et al. (2012)
found that when the Asian disease problem is presented in
an FL, the framing effect is reduced, and in both framing
participants tend to choose the safe option in similar extent.

Several other studies have investigated the FLE, both by repli-
cating the phenomenon on the framing effect (Costa, Foucart,
Arnon, Aparici, & Apesteguia, 2014a; Winskel, Ratitamkul,
Brambley, Nagarachinda, & Tiencharoen, 2016) or by addressing
the impact of the use of an FL on other aspects of decision-making:
It has been shown that using an FL reduces risk aversion (Costa,
Foucart, Amon, et al., 2014a; Hayakawa, Tannenbaum, Costa,
Corey, & Keysar, 2017b), longevity of the repetition truth bias
(Nadarevic, Plier, Thielmann, & Daranco, 2018), self-serving bias
(Van Hugten & van Witteloostuijn, 2018), causality bias (Diaz-
Lago & Matute, 2018), and the hot-hand fallacy (Gao, Zika,
Rogers, & Thierry, 2015). Similarly, participants who use an FL
have a lesser tendency to lie and dishonestly inflate their earnings
as compared with participants who use their NL (Bereby-Meyer
et al., 2018). Furthermore, reading the descriptions of disgusting
but healthy and sustainable products (e.g., biscuits made with
worm meal) in an FL increases the declared willingness to con-
sume them (Geipel, Hadjichristidis, & Klesse, 2018).

In addition, many studies on the FLE have addressed
how being in an FL context can affect decision-making
when there is the possibility to accept harm in order to
maximize outcomes. It has been shown that presenting
participants with an FL version of the footbridge dilem-
ma leads participants to be more willing to sacrifice one
life in order to save five in a hypothetical
scenario (Costa, Foucart, Hayakawa, et al., 2014b) .
Many other studies have shown that people are typically
more willing to accept harm in order to maximize out-
comes when encountering dilemmas written or spoken in
an FL (Brouwer, 2019; Cipolletti, McFarlane, &
Weissglass, 2016; Costa, Foucart, Hayakawa, et al.,
2014b; Geipel, Hadjichristidis, & Surian, 2015a, 2015b,
2016).

The growing interest in literature on the FLE has led to the
formulation of several explanatory hypotheses. In the follow-
ing sections we discuss some of the main ones.

The role of cognitive control

Although robust evidence has been reported for the FLE, the
underlying cognitive mechanisms are not yet clear. It has been
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proposed that two systems are involved in decision-making
processes—a fast, intuitive, automatic, and affective system
(System 1), and another which is deliberate and rational but
also more effortful (System 2; Greene, Morelli, Lowenberg,
Nystrom, & Cohen, 2008; Kahneman, 2003; Stanovich &
West, 2000). Within this perspective, one of the possible ex-
planations of the FLE is related to a reduced reliance on
System 1 and/or an increased reliance on System 2. Indeed,
Kahneman (2011) argued that every element that increases
cognitive tension, such as processing dilemmas in an FL,
could favor the processes of System 2, reducing the impact
of System 1. Thus, the reduced tendency to be influenced by
cognitive biases when reading dilemmas in an FL would be
explained by an enhanced cognitive control. However, other
studies have shown that being in an FL context does not re-
duce cognitive biases when participants are presented with
emotional neutral tasks (e.g., the cognitive reflection test; the
Moses illusion task; Costa, Foucart, Arnon, et al., 2014a;
Geipel et al., 2015a; Makele & Pfuhl, 2019), and can make
people more prone to outcome bias (Geipel et al., 2016; but cf.
Costa et al., 2018, which found no evidence of increased
outcome bias in moral judgments using an FL). Within the
moral decision-making domain, the FLE could be interpreted
as a greater preference for utilitarian options (driven by con-
trolled cognitive processes) over deontological options (driv-
en by automatic emotional responses) when moral dilemmas
are presented in an FL. Nevertheless, through employing a
process dissociation approach (Conway & Gawronski, 2013;
Jacoby, 1991) to independently assess deontological and util-
itarian response inclinations, it has been shown that reading
dilemmas in an FL reduces deontological tendencies without
enhancing utilitarian tendencies (Hayakawa, Tannenbaum,
et al., 2017), or reduces both deontological and utilitarian
inclinations (Muda, Niszczota, Bialek, & Conway, 2018).

It has also been shown that language switching can en-
hance cognitive control (Wu & Thierry, 2013), leading to
the hypothesis that the FLE could be due to the language
switching required in order to comprehend instructions in
one language and perform the task in another (Oganian,
Korn, & Heekeren, 2016). However, other studies have failed
to replicate this finding (Corey et al., 2017; Driver, 2020).

The role of emotions

Another possible explanation is that the FLE is caused by a
dampened emotionality of scenarios when these are presented
in an FL. This perspective is consistent with a large body of
literature, according to which an FL is perceived as less emo-
tional than an NL (for a review, see Caldwell-Harris, 2015;
Pavlenko, 2012, 2017). While the NL is acquired in an emo-
tionally rich and naturalistic context, an FL is often acquired in
a classroom context, therefore, in an emotionally neutral con-
text and beyond that critical period within which the emotions
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are associated with the morphological, orthographic, and se-
mantic aspects of words. Similarly, it has been proposed that
the reduced emotionality of the FL. might concern words with
a negative value, as conversations in the FL are generally
centered on emotionally positive exchanges, leading to greater
probability of being incorporated during the acquisition of an
FL (Boucher & Osgood, 1969; for recent experimental evi-
dence, see Foroni, 2015; Jonczyk, Korolczuk, Balatsou, &
Thierry, 2019; Sheikh & Titone, 2016; Wu & Thierry,
2012). Thus, frequency of use, acquisition order, linguistic
dominance, context of acquisition, age of acquisition, and
proficiency are considered as key aspects affecting the per-
ceived emotionality of language (Boucher & Osgood, 1969;
Dewaele, 2004; Pavlenko, 2004, 2012). Consistent with this
theory, it has been shown that moral judgments are harsher in
people with a higher FL proficiency (Geipel et al., 2015a) and
early bilinguals show no FLE (Brouwer, 2019; Cavar &
Tytus, 2017; Wong & Ng, 2018), probably because higher
linguistic competence and earlier age of acquisition increase
the emotional impact of the FL, making it closer to that of the
NL. Nevertheless, the absence of the FLE in early bilinguals is
debated (Biatek & Fugelsang, 2019; Brouwer, 2020). The
modality in which dilemmas are presented (written or audito-
ry) can influence the extent to which the FLE occurs in highly
proficient bilinguals (Brouwer, 2019, 2020).

The role of social norms and linguistic similarity

It has been proposed that the FLE in the moral decision-
making domain could be due to a reduced activation of social
and moral norms and not only by an attenuation of emotions,
since dampened emotionality related to the use of an FL also
occurs in dilemmas not affected by the FLE (i.e., trolley
dilemma; Geipel et al., 2015b). That is, the use of an FL could
limit the access to relevant autobiographical memories (in-
cluding normative knowledge) that keep traces of the linguis-
tic context in which they were learned (i.e., NL). Thus, par-
ticipants could be more willing to violate a social norm (e.g.,
“Do not cause harm to anybody”) in order to maximize out-
comes (e.g., causing a one-person death in order to save five
people). This explanation is supported by recent work that
demonstrated that sensitivity to norms is reduced while read-
ing moral dilemmas in an FL (Biatek, Paruzel-Czachura, &
Gawronski, 2019).

Recent studies have also shown that NL-FL similarity
could be another relevant factor in determining the FLE
(Dylman & Champoux-Larsson, 2020; Miozzo et al., 2020):
When the FL has a strong cultural influence (e.g., the English
language in Sweden) or the NL and FL are linguistically sim-
ilar (e.g., the Norwegian language and the Swedish language),
the FLE does not occur, despite a significant difference in
proficiency between NL and FL.

Our study

Many other studies are required to shed light on the FLE and
underlying mechanisms, given the implications that this phe-
nomenon could have in all those international contexts in
which crucial decisions are made using an FL. However,
any discussion on the implications of the FLE should also take
the effect size into consideration. To the best of our knowl-
edge, there are no published meta-analyses on the FLE that
has addressed issues like effect size, heterogeneity, and pub-
lication bias. Herein, we cover this lack in the literature, giving
both a contribution to future research and insight on the im-
plication of the FLE outside of the laboratory environment.

Material and methods
Study selection and inclusion criteria

To identify potential studies for inclusion in the meta-analysis,
we first conducted a systematic literature search using the
scientific online database Scopus. The time window of our
literature search was from January 2012 to December 2020.
Search criteria were set as: ((FLE) OR (foreign language ef-
fect)) AND ((moral dilemma) OR (decision making)).

The inclusion criteria adopted were (a) between-subject
study design; (b) direct comparison between the NL group
and FL group'; (c) sample composed by bilinguals living in
their L1 country; (d) proficiency level explicitly reported; (e)
absence of switching between instruction and materials lan-
guage; (f) experiments that compared risk aversion or moral
decision-making in the NL group and FL group. It should be
noted that in the moral decision-making domain we included
personal dilemmas that assessed the willingness to violate a
social norm in order to maximize utility.

The literature search identified 125 articles. After full-text
examination, we found 17 studies matching our criteria. If a
study included more than one experiment, in our data set that
study had as many rows as experiments. The effect size was
calculated separately for each experiment. In total, 47 exper-
iments were included (see Table 1).

The studies included in our meta-analysis were conducted
between 2012 and 2020. The sample size varied from 18 to
800. Of the 47 experiments included, 38 investigated the FLE
in the moral decision-making domain and nine in the risk-

! The framing effect in the Asian disease problem (e.g., Tversky & Kahneman,
1981) is often inferred by different patterns of answers to gain versus loss
frames. However, the direct comparison between NL and FL is almost never
reported, and conclusions on the FLE are drawn based on the lack of signifi-
cance in the FL condition (e.g., Keysar et al., 2012, first experiment). Thus, the
experiments employing the Asian disease problem were excluded because, in
these cases, there is no general consensus on how to quantify the effect sizes
(cf. Oganian et al., 2016).
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Table1 Studies included in meta-analyses. For each experiment (Exp) Hedges' g, variance, linguistic conditions, numerosity and domain are reported

Study Exp Hedges’s Var FL NL N  Proficiency Similarity Domain
g (%)
Costa, Foucart, Hayakawa, et al., 1 0.3 0.04 Spanish English 112 57 Different  Moral
2014b 2 0.26 0.05 English Korean 80 57 Different decision-making
3 0.22 0.04 French English 107 57 Different
4 0.95 0.27 Hebrew English / 18 57 Different
Spanish
5 0.52 0.01 Spanish English 328 77.92 Different
6 0.64 0.01 English Spanish 397 80.83 Different
Geipel et al., 2015b 7 0.63 0.04 English / Italian 105 71.20 Different
German
8 0.33 0.03 English Chinese 152 63 Different
9 0.4 0.06 English German 72 81 Similar
Chan, Gu, Ng, & Tse, 2016 10 0.5 0.03 English Chinese 144 65.60 Different
Corey et al., 2017 11 0.54 0.02 English Spanish 211 72.14 Different
12 03 0.02 English Spanish 173 67.14 Different
13 0.34 0.01 English Spanish 399 72.50 Different
14 024 0.02 English Spanish 202 64.64 Different
15 0.38 0.02 English Spanish 190 66.79 Different
16  0.06 0.02 English Spanish 201 72.50 Different
17 0.15 0.02 English Spanish 223 73.93 Different
18  0.34 0.02 English Spanish 197 67.14 Different
Hayakawa, Lau, Holtzmann, 19 -0.21 0.02 English German 214 71 Similar
Costa, & Keysar, 2017a 20 0.12 0.02 Spanish English 242 75.57 Different
21 0.2 0.02 English Spanish 195 77.14 Similar
22 -0.04 0.02 English German 211 69.14 Similar
23 -0.24 0.02 English German 209 74.14 Similar
24 0.08 0.02 German English 161 73.86 Similar
Shin & Kim, 2017 25  0.62 0.02 English Korean 161 43.80 Different
Hayakawa & Keysar, 2018 26 0.14 0.01 English German 800 71.43 Similar
Muda et al., 2018 27 -02 0.03 English Polish 140 69.20 Different
Biatek & Fugelsang, 2019 28 -0.08 0.02 English Polish 204 81.90 Different
29  -0.11 0.03 German Polish 138 71.70 Different
30 0.12 0.03 Spanish Polish 163 55.40 Different
31 0.29 0.03 French Polish 129 64.40 Different
Brouwer, 2019 32 0.06 0.07 English Dutch 60 74 Similar
33 045 0.07 English Dutch 60 71.40 Similar
Brouwer, 2020 34 0.28 0.03 English Dutch 154 80.40 Similar
Dylman & Champoux- 35 0.13 0.02 English Swedish 198 76.20 Similar
Larsson, 2020 36 045 0.02 French Swedish 175 46.20 Different
37 0.07 0.01 Norwegian Swedish 305 51.40 Similar
38 -0.06 0.01 Swedish Norwegian 295 62.20 Similar
Keysar et al., 2012 39 044 0.03 English Korean 146 44 Risk aversion
40 055 0.07 Spanish English 54 63.33
Costa, Foucart, Arnon, et al.,, 2014a 41  0.23 0.01 English Spanish 300 68.57
42 03 0.02 English Spanish 245 71.43
Hadjichristidis, Geipel, 43 042 0.04 English Italian 92 82.00
& Savadori, 2015 44 046 0.03 English Italian 123 80
Winskel et al., 2016 45 0.05 0.1  English Thai 40 6143
Hayakawa, Tannenbaum, 46  0.15 0.03 English Chinese 155 52.86
et al, 2017b 47 0.07 0.04 Spanish English 97 68.57

Note. For each experiment, Hedges’s g, variance, linguistic conditions, numerosity, and domain are reported.

aversion domain. Participants’ NL was Spanish in 12 experi-  three, German in two, Swedish in one, Norwegian in one,
ments, English in seven, German in five, Polish in five, Italian Hebrew in one, and English/German in one.

in three, Korean in three, Chinese in three, Dutch in three,

Swedish in three, Thai in one, Norwegian in one, and  Effect size calculation

Spanish/English with mixed sample in one. By contrast, the

most frequently used FL was English (in 32 experiments),  Answers related to risk aversion and outcome maximization
while the other languages were: Spanish in six, French in  gbtained in an FL condition as compared with an NL
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condition were our dependent variables of interest for “risk
domain” and for “moral decision-making” meta-analyses, re-
spectively. From each study we extracted NL, FL, sample
size, participants’ proficiency in the FL, and the mean and
standard deviation of participants’ performance in the various
conditions for the variable of interest.

The effect size used was Hedges’s g (Borenstein, Hedges,
Higgins, & Rothstein, 2009), which is a standardized mean
difference that accounts for sampling variance difference be-
tween conditions. Effect size and variance calculation were
performed using RStudio (RStudio Team, 2015) and its pack-
age compute.es (Del Re, 2013). The package compute.es uses
as conversion formulas those reported by Cooper, Hedges,
and Valentine (2009).

When more than one NL or FL per study were employed,
the experiments were separated in multiple rows, (i.e., multi-
ple NL vs. multiple FL), where possible. If, within one exper-
iment (i.e., with the same sample), more than one effect was
reported, the effect sizes were aggregated using RStudio
(RStudio Team, 2015) and its package MAd (Del Re &
Hoyt, 2014) using the function agg.

Data analysis

In order to assess whether performing a task in an FL modulates
participants’ answers, and to quantify the effect of the modula-
tion, we performed two separate meta-analyses with a random-
effects method, one for each domain (i.e., moral decision-making
or risk). We also performed two meta-regressions on the studies
that investigated the moral decision-making domain in order to
assess whether participants’ proficiency” in the FL or if NL-FL
similarity (cf. Dylman & Champoux-Larsson, 2020; Miozzo
et al., 2020) moderated the observed effect. In particular, those
languages that belonged to the same linguistic branch were con-
sidered similar (i.e., English and German are both Germanic
languages).

We decided not to add the FL as moderator, due to the low
number of studies that employed languages different from
English. We also chose not to perform a meta-regression on
the studies that investigated decisions in the risk domain, due
to the low numerosity of each language group.

The within studies heterogeneity was evaluated using the O
test. A significant p value of the O test implies that the ob-
served within-studies variance can be explained by other var-
jables besides the FLE. In addition, we used Higgins’s /* as
the index of heterogeneity (Higgins, Thompson, Deeks, &
Altman, 2003); this provides the percentage of the total vari-
ability in the effect size estimation that could be attributed to
heterogeneity among the true effects (heterogeneity is consid-
ered high if * > 75%; Higgins et al., 2003).

2 Since the included studies used different proficiency scales, we converted the
data into percentages.

The publication bias was evaluated using funnel plots and
the trim-and-fill method (Duval, 2005). The trim-and-fill
method provides an estimate of the number of studies missing
from the meta-analysis due to the suppression of the most
extreme results on one side (generally the left; i.e., nonsignif-
icant results) of the funnel plot. To further explore the publi-
cation bias, the Egger’s test (Egger, Davey Smith, Schneider,
& Minder, 1997) was performed. The Egger’s test examines
the correlation between the various effect sizes and their sam-
pling variances (i.e., if the funnel plot is asymmetric), and a
significant p value indicates publication bias (Lin & Chu,
2018). To explore the robustness of the results, a fail-safe
number of studies was computed to obtain an estimate of
how many null studies should be included in order to render
the observed effect nonsignificant (Rosenthal, 1979). We also
performed a leave-one-out analysis; this procedure evaluates
the robustness of the effect excluding one study at a time.

The meta-analyses and meta-regressions performed, along
with the related plots, were computed using the R-package
metafor (Viechtbauer, 2010).

Results
Moral decision-making domain

The random effect analysis (N = 38) showed a small to medi-
um mean effect size, g = .22, 95% CI [.14, .30],z=5.44,p <
.0001, meaning that, compared with the NL, the FL induces
participants to be more willing to accept harm in order to
maximize outcomes. Total heterogeneity was significant, Or
=109.19, p < .0001, I* = 64.74%, suggesting moderate vari-
ance across studies (see Fig. 1). However, it should also be
noted that Higgins’s I value can be considered medium. The
Rosenthal’s fail-safe number was 1,175.

The leave-one-out analysis showed that the effect size was
highly robust and ranged between .20 and .23 (M = .22, SD =
.006). The trim-and-fill method added one hypothetical miss-
ing study on the left side of the funnel plot (see Fig. 2). Adding
this hypothetical study, the effect size remained similar, g =
.21,95% CI [.13, .29], z = 5.35, p < .0001, and the heteroge-
neity remained significant, Oy = 111.20, p < .0001, /> =
64.30%. The Egger’s test was not significant, z = .97, p =
.32, suggesting no publication bias.

The meta-regression performed using participants’ profi-
ciency in the FL as moderator (N = 38) showed that the test
on the moderator was not signiﬁcant,3 (1) =.77, p=.37,15
= —.004; heterogeneity remained significant, O7=109.17, p <
0001, 7 = 65.21%.

3 We also performed the same analysis using z scores. The effect of the mod-
erator was still not significant, xz(l) =.77,p =37, 15 =-.036.
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Fig. 1 Random effect analysis on studies assessing moral decision-making. For each study, Hedges’s' g and confidence intervals are reported. The

cumulative results showed a small to medium effect size

The meta-regression performed using NL-FL similarity as
moderator (N = 38) showed that the test on the moderator was
significant, x*(1) = 10.35, p = .001 and accounted for 37.09%
of'the heterogeneity which, however, remained significant, Or
=76.82, p <.0001, P =53.35%. The decrease in heterogene-
ity suggests that NL-FL similarity plays a role in determining
the differences in the effects reported by the various studies.

Critically, when the NL and FL belonged to different lin-
guistic branches (i.e., Spanish vs. English), the effect size was
significantly different from zero (see Table 2), g =.30,95% CI
[.21,.39],z=6.91, p <.0001; on the other hand, when the NL
and FL belonged to the same linguistic branch (i.e., German
vs. English), the effect size was not significantly different
from zero, g = .06, 95% CI [-.05, .18], z=—1.07, p = .28.

Risk-aversion domain

The random effect analysis (N = 9) showed a small to
medium mean effect size, g = .28, 95% CI [.17, .39], z
= 5.19, p < .0001, meaning that an FL induces less risk
aversion as compared with an NL. Total heterogeneity
was not significant, Q7 = 5.90, p = .82, P = 0%,
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suggesting that the studies reported similar results (see
Fig. 3). The Rosenthal’s fail-safe number was 77.

The leave-one-out analysis showed that the effect size was
highly robust and ranged between .26 and .31 (M = .28, SD =
.01). The trim-and-fill method added no hypothetical missing
studies on the left side of the funnel plot (see Fig. 4). The
Egger’s test was not significant, z = .37, p = .70, suggesting
no publication bias.

Discussion

The present study showed that an FL affects participants’ de-
cisions as compared with an NL in both the moral decision-
making and risk-aversion domains: Being in an FL context
made participants more willing to accept harm in order to
maximize outcomes and reduced their risk aversion. The cu-
mulative effects calculated for the moral decision-making do-
main were robust, but also moderately heterogeneous.
Heterogeneity decreased after adding NL-FL similarity as a
moderator in the meta-regression, suggesting that NL-FL sim-
ilarity plays a role in determining the differences in the effects
reported by the various studies. On the other hand, with regard
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Fig. 2 Funnel plot computed using the trim-and-fill method on studies assessing moral decision-making. White dots indicate the hypothetical missing
study. Adding this study, the effect size remained small to medium, revealing limited publication bias

to the risk-aversion domain, the effect calculated was robust
and the heterogeneity was low, reflecting homogeneity in the
task used and in the reported results.

The effect size of the FLE in the included studies varied
between small and moderate, both in moral decision-making
and in risk-aversion domains, confirming previous findings on
the FLE. Critically, the present study also shows how the FLE
literature is not distorted by a publication bias.

In the moral decision-making domain, results indicate a
moderate heterogeneity, probably due to several factors such
as participants’ personality and individual differences, the NL
and FL employed (i.e., degree of similarity/difference be-
tween them) and the difference in instructions and materials
(i.e., in the risk-aversion domain the tasks involve mathemat-
ical reasoning to a large extent, while in the moral decision-
making domain the task is more linguistically based). The two
indices adopted to evaluate heterogeneity suggest different
patterns, but the Q test is likely to be overpowered when the
number of studies included is high. Thus, Higgins’s /* should
be a more reliable index of heterogeneity (Higgins et al.,

2003). Within this perspective, we note that in the meta-
analyses reported herein Higgins’s I* was always below the
threshold of high heterogeneity (i.e., * > 75%; Higgins et al.,
2003) and that adding NL-FL similarity as moderator
accounted for a large part of this. Critically, when the NL
and FL belonged to different linguistic branches (i.e.,
Spanish vs. English) the effect size was significantly different
from zero, and when the NL and FL belonged to the same
linguistic branch (i.e., German vs. English), the effect was
null, consistent with recent evidence (Dylman & Champoux-
Larsson, 2020; Miozzo et al., 2020).

In contrast, our findings also indicate that FL proficiency
does not moderate the observed effect. This lack of effect
could seem surprising, given the results available in the liter-
ature (for a review, see Pavlenko, 2017). However, it should
be noted that herein we could only evaluate proficiency from a
global level (i.e., the mean proficiency of each sample in each
experiment), thus reducing the variability of hundreds of par-
ticipants to one mean value. This approach is likely under-
powered, and experimental studies employing mixed effects

Table 2 Hedges’s g calculated
using NL—FL similarity as

Different linguistic branches Same linguistic branch

moderator
Moral decision-making

30 .06
[.21,.39] [-.05, .18]
N=25 N=13
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Keysar, etal, 2012 e 0.44[0.10, 0.78]
Keysar, etal, 2012 0.55[0.03,1.07]
Costa etal, 2014 a b 0.23[0.03, 0.43]
Costa etal, 2014 a P 0.30[0.02,0.58]
Hadjichristidis et al., 2015 0.4210.03,0.81]
Hadjichristidis et al., 2015 e 0.460.12,0.80]
Winskeletal, 2016 0.05[-0.57, 0.67]
Hayakawa etal, 2017 b ——— 0.15[-0.19, 0.49]
Hayakawa etal, 2017 b 0.07 [-0.32, 0.46]
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Fig. 3 Random effect analysis on studies assessing risk aversion. For each study, Hedges’s' g and confidence intervals are reported. The cumulative

results showed a small to medium effect size

linear/logistic regressions would better account for partici-
pants’ variability in this factor.

In the domain of risk aversion, heterogeneity did not reach
significance. This result is probably due to the greater similar-
ity between the methodologies used in the studies that inves-
tigated the FLE in this domain. The effect size is very similar
in the domain of moral decision-making and in that of risk

aversion. This may suggest similar or identical cognitive
mechanisms underlying the FLE in those domains. Indeed,
the literature suggests that emotions have a pervasive role in
both domains (e.g., Hogarth, Portell, Cuxart, & Kolev, 2011;
Youssef et al., 2012) and that emotions are more embodied in
the NL (Pavlenko, 2012). However, such a conclusion could
only be further justified through studies that administer tasks,
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Fig. 4 Funnel plot computed using the trim-and-fill method on studies assessing risk aversion. The white dot indicates the hypothetical missing study.
Adding this study, the effect size remained small to medium, revealing limited publication bias
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both in the domain of moral decision-making and in the do-
main of risk aversion across the same participants, and then
comparing the effects.

Taken together, our results provide suggestions for future
research to investigate whether the FLE can prove generaliz-
able outside the laboratory environment. In many published
studies (for a review, see Hadjichristidis et al., 2019) the im-
plications that the FLE could have on political decisions made
in those contexts in which most of the people use a lingua
franca (i.e., the United Nations or European Parliament) have
often been discussed. To conclude that language could impact
the way these decisions are made, we need to take into con-
sideration the effect size, the role of the context and the mod-
erating effect of NL-FL linguistic similarity. Therefore, future
studies might directly investigate whether the FLE is modu-
lated by public contexts and meetings involving a large num-
ber of people from different countries discussing one topic. As
discussed recently by Hadjichristidis et al. (2019), the various
languages differ from each other in terms of both cultural
factors and grammatical features, which could be reflected in
a different cognitive processing of information (see also Chen,
2013). International meetings are contexts in which situations
similar to those investigated in the laboratory rarely occur.
Rather, they are contexts in which the participants speak many
different NLs and one FL (usually English). Future research
could investigate the moderating role of NL-FL similarity on
the FLE more profoundly. Our result on the moderating role
of NL-FL similarity could also be due to the different number
of studies in each category.

Finally, several limitations of this study should be
mentioned. The studies included in this meta-analysis
are those that met our inclusion criteria. We have
adopted these conservative criteria in order to include
in the meta-analysis only those studies which were com-
parable in terms of tasks and paradigms. We could not
assume that the FLEs on different judgments and biases
share the same underlying mechanisms: Even taking in-
to consideration only studies that assessed the willing-
ness to violate a social norm in order to maximize out-
comes, among those concerning moral decisions in gen-
eral, we found a high heterogeneity. Nevertheless, our
choice had to be necessarily driven by theoretical con-
siderations. Further meta-analyses, conducted by other
authors and with different inclusion criteria, would be
useful in order to validate our conclusions.

In conclusion, FL affects participants’ decisions compared
with NL, inducing participants to be more willing to accept
harms in order to maximize outcomes in the moral decision-
making domain and reducing risk aversion in risk-aversion
domain. This result is critical within both experimental and
social perspectives, and NL-FL similarity could be a critical
moderator. Our results support previous findings on the FLE
and provide suggestions for future research.
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