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ABSTRACT
Policy-makers show an increasing interest in “nudges” — behaviorally motivated interventions
that steer people in certain directions but maintain freedom of consumer choice. Despite this
interest, little evidence has surfaced about which population groups support nudges and nudging.
We report the results of nationally representative surveys in Denmark, Hungary, Italy, and the
United Kingdom. Individual, household and geographic characteristics served as predictors of
nudge approval, and the count of significant predictors as measures of controversy. Less high
approval rates of nudges in Denmark and Hungary were reflected in higher controversy about
“System 1” nudges, whereas the United Kingdom and Italy were marked by higher controversy
about “System 2 nudges, despite high approval rates. High-controversy nudges tended to be
associated with current public policy concerns, for example, meat consumption. The results point
to means for effective targeting, and increase knowledge about the types of nudges likely to
obtain public support.

Acknowledgements

The data collection for this study has been supported by Copenhagen Business School (CBS),
Governing Responsible Business (GRB) Cluster at the Department of Management, Society and
Communication. We thank GRB for its generous support.



INTRODUCTION
Policy-makers show an increasing interest in “nudges,” which are commonly defined as
behaviorally motivated interventions that steer people in certain directions but maintain freedom
of consumer choice (Thaler and Sunstein 2008). Well-known examples of nudges are the
programming of office printers to use double-sided printing as the default option (Egebark and
Ekstrém 2016), and the placing of vivid and repulsive photos of tobacco-caused illnesses on
cigarette boxes in order to deter people from smoking (Fong, Hammond, and Hitchman 2009).
While supporters consider nudges a potentially effective and non-coercive alternative to
regulations and bans because they “steer people in particular directions but ... also allow them to
go their own way” (Sunstein Forthcoming, 1), opponents claim that some nudges can be
insufficiently respectful of people’s autonomy. In light of this debate, the question of support in a
nation’s population for nudges as a policy instrument to help people achieve long-term goals is
an important one. Investigating this matter, Sunstein (Forthcoming) for the U.S. as well as
Reisch and Sunstein (2016) for European countries find strong consumer support for 15 nudges
related to health and environment topics. In a recent study, Sunstein, Reisch, and Rauber (2017)
found similar majority approval of nudges by the populations in a sample of countries
worldwide.

Building on these earlier studies, the present study investigates why consumers in
selected European countries differ markedly in their attitudes toward behavioral nudges as policy
tools employed by their national governments. The research question is derived from the findings
of an earlier study (Reisch and Sunstein 2016) that compared the approval rates of 15 nudges in
six European countries. The nudges are related to health, energy, and social welfare decisions

(see Table 1). Results showed that, on average and across countries, about 9.56 (SD 3.569) of the



15 nudges were approved by simple majority, ranging from an average of 7.8 nudges in
Denmark to 10.7 nudges in Italy.*

These results motivated the question of why approval rates differed significantly across
these European countries. In particular, a deeper investigation of potential reasons why approval
rates in Denmark and Hungary were about 0.3 to 0.5 standard deviations lower, while those in
the United Kingdom and Italy were about 0.2 to 0.3 standard deviations higher than the cross-
country average, might help us better understand and interpret the survey results. Consequently,
the current study aims to address the possible role of individual socio-demographic, household,
attitudinal, and geographic characteristics in determining these differences.

This research is among a small number of studies to explore the role of individual,
household, and geographic characteristics for the approval of a range of nudges (Diepeveen et al.
2013, Felsen, Castelo, and Reiner 2013, Hagman et al. 2015, Jung and Mellers 2016, Junghans,
Cheung, and Ridder 2015, Petrescu et al. 2016, Tannenbaum, Fox, and Rogers 2017). It
complements recent findings on attitudes toward nudges (Jung and Mellers 2016) and contributes
further insights into consumer responses to nudges (Reisch and Sunstein 2016). The study also
focuses on four disparate countries, thus enabling a comparison of results across country borders
in Europe. Other approaches have been to compare countries according to the behavior that was
being targeted (Diepeveen et al. 2013), or to compare across welfare systems, such as that of
Sweden and the U.S. (Hagman et al. 2015), or according to the success of a nudge intervention,
such as in the U.K. and U.S. (Petrescu et al. 2016). Finally, this study benefits from large,

country-representative sample sizes, adding validation strength to our results.

1. Independent sample t-tests were significant below the 5% level for all pairwise comparisons of country means;
data were weighted; N=6,066



LITERATURE REVIEW

Definition and Categories of Nudges Used in This Study
Thaler and Sunstein’s (2008) book Nudge: Improving decisions about health, wealth and
happiness states: “A nudge, as we will use the term, is any aspect of the choice architecture that
alters people’s behavior in a predictable way without forbidding any options or significantly
changing their economic incentives. To count as a mere nudge, the intervention must be easy and
cheap to avoid” (Thaler and Sunstein 2008, 6). In short, nudges aim at behavior change and
decision-making while preserving freedom of choice (Marchiori, Adriaanse, and Ridder 2017).

Nudges might be and have been grouped in many different ways (for a review see
Marchiori, Adriaanse, and Ridder 2017). An important, commonly accepted categorization
follows dual-systems theories (Kahneman 2011). A nudge can be labeled “System 1” if it targets
automatic, intuitive, often unconscious processes and passive decision-making, or “System 2” if
it targets deliberate, thoughtful, rule-based evaluation and approval (Marchiori, Adriaanse, and
Ridder 2017). Prominent examples of System 1 nudges are graphic warnings on cigarette boxes
and default rules. Statistical information and factual disclosures, such as calorie labels and
information campaigns, are System 2 nudges (Sunstein 2016).

A second way of grouping nudges is according to their level of intrusiveness in people’s
lives. This method has been used to yield five types, ranking nudges from less intrusive
educational nudges (e.g., educational government campaigns) and governmentally mandated
information nudges to default rules, choice architecture-based interventions, and manipulative
stimuli in the form of subliminal advertisements (Reisch and Sunstein 2016). We caution that

technically, the last type, manipulative stimuli, should not qualify as a nudge (because it does not



sufficiently maintain freedom of choice), but the type was added in order to assess peoples’
attitude toward the boundary of unethical influence (Reisch and Sunstein 2016).

Role of Individual, Household, and Geographic Characteristics in Nudges Research
In consumer policy, nudges are sometimes developed for general populations. But on occasion,
they are applied to targeted population groups that might benefit from them, for example because
of a lack of information, a behavioral bias of some identifiable kind, or a particular “bottleneck”
in the decision-making process (Ly et al. 2013). Socio-economic and geographic characteristics
of the target group may be among the relevant criteria, in addition to health, financial,
environmental, or other contextual criteria. For example, nudges might be designed to help poor
people, patients, parents, or those with high credit car bills. In principle and sometimes in
practice, they can target specific age groups, particular income levels, women or men, and
different household compositions, or they can focus on urban areas compared to rural areas (for
an overview, see The World Bank 2015, The Behavioral Insights Team 2016, OECD 2017).

While socio-economic and geographic characteristics are investigated in the process of

developing nudges, less attention has been paid to the role they play in the effectiveness of
nudges. We know far less than we might about how different groups react to different nudges.
There are several reasons for this gap. First, the main focus of the current literature in this field is
on estimating the effectiveness of nudges by comparing responses of those who are exposed to
nudges to those who are not. Typically, this research employs randomized controlled trials
(RCT), which have not typically controlled for and analyzed socio-demographic consumer
characteristics. As a result, systematic reviews and meta-analyses of RCT-tested nudges focus
less on socio-demographic characteristics (Arno and Thomas 2016, Wilson et al. 2016). This

lack of knowledge has been noted. A recent meta-analysis stated, after testing nudges in high-



income countries, that it “is difficult to confidently ascertain the viability of these interventions
in a low or middle-income country setting” (Arno and Thomas 2016, 5).

As a result, information is not readily available on which population groups to target and
which ones to avoid (and rather target with other types of interventions) when introducing
nudges in a country. Similarly, information on which nudges are more controversial than others,
based on individual, household, and geographic characteristics in a country, has not been
systematically evaluated beyond selected country samples (for a review see, Reisch and Sunstein
2016, Reisch, Sunstein, and Gwozdz 2017). This is our focus here.

A second reason for a lesser attention to socio-demographic predictors is based on a
widespread belief about human psychology. Some of the biases that are addressed by nudges
seem to be hard-wired into human beings, and in many cases, they can be found across
population groups (Ariely 2008). To that extent, nudge interventions may not typically be
perceived as needing to adjust to gender, income, or other socio-demographic factors (Halpern
2016). But it is important to be careful with this point. Some nudges may turn out to be more
effective with some groups than with others; this is an empirical question.

A third reason that has been brought forward against targeting certain population groups
with nudges is based on ethical, privacy, and confidentiality concerns. An example of ethical
concerns would be reservations about nudges targeted to financially vulnerable women to
increase the use of long-acting forms of contraception, potentially violating their reproductive
rights (Lucke 2013). Privacy and confidentiality concerns have been expressed, for instance,
about using digital nudges in social security administration and other Big Data analytic
environments, pointing to the need for processes that protect personal information and individual

rights (Gregor and Lee-Archer 2016, Yeung 2017).



A fourth hindrance to the investigation of individual socio-demographic, household, and
geographic characteristics involves the difficulty of obtaining results of nudge interventions for
representative samples. For example, in the food-nudges literature, a recent systematic review of
studies on nudges’ effectiveness in changing dietary choices noted that sample sizes for 60% of
the papers were below 100, and between 100 and 500 for another 31% (Arno and Thomas 2016).
In a recent review of food-placement choices, 50% of studies involved less than 100 participants
(Bucher et al. 2016).

A few papers have analyzed approval rates of nudges among citizens, sometimes with
nudges targeted at consumers (Diepeveen et al. 2013, Felsen, Castelo, and Reiner 2013, Hagman
et al. 2015, Jung and Mellers 2016, Junghans, Cheung, and Ridder 2015, Petrescu et al. 2016,
Tannenbaum, Fox, and Rogers 2017, Gyrd-Hansen and Kjer 2015). Individual, household, and
geographic characteristics were addressed in two of the studies. Petrescu et al. (2016) controlled
for gender, age, socio-economic status, education, and race in determining the approval of five
nudges and did not find significant relationships for these measures. In contrast, Diepeveen et al.
(2013) found consistently higher approval rates among women, older adults, and higher-income
respondents for intrusive interventions intended to nudge behaviors related to alcohol, smoking,
and nutrition. The study further found approval of restrictive policies to be higher among more
authoritarian than democratic countries.

A few studies testing the effectiveness of nudges have reported systematic socio-
economic and geographic differences. For instance, studies found stronger effects of certain
nudges for lower-income persons in workplace-based experiments (Haisley et al. 2012), for
households with high socio-economic status in environmental nudging (Rivers, Shenstone-

Harris, and Young 2017), for women in health nudging (Paloyo et al. 2015, Ngrnberg et al.



2016), and for individuals with some college education (but not a college degree) in payday-
lending nudges (Bertrand and Morse 2011). No systematic review of studies is available on
whether and to what extent individual, household, and geographic characteristics are correlated
with the approval of nudges in health, education, finance, or environmental contexts.
Controversy About Nudges

From the normative point of view, nudges are increasingly discussed in the academic
community, with occasional controversy as well as frequent endorsement. This is evidenced by
the increasing number of papers on nudges in ethics journals, such as the American Journal of
Bioethics.? Several papers have found that among a country’s population, the introduction of
nudges by a government can cause reactions of approval and disapproval. First, approval of
nudges has been related to the type of nudge. In general, and with important ramifications,
people tend to prefer System 2 nudges (Sunstein 2016).2 This tendency toward preferring
educative nudges that allow for deliberate decision-making might be explained by reference to
people’s preference for maintaining full agency with respect to their decisions, rather than
relying on architectural interventions, such as default rules (Jung and Mellers 2016, Sunstein
2016). Similarly, less intrusive nudges, such as information campaigns and information
mandates, tend to find higher approval, compared to default rules and the design of a specific
choice architecture (Reisch and Sunstein 2016). Importantly, however, both have found strong
majority support (Reisch and Sunstein 2016). .

Second, nudges may appeal because they respond to a salient interest or concern of

certain groups. On this view, a nudge is not approved or disapproved as such; it receives

2. In this journal, “nudge” was mentioned in paper abstracts 649 times in 2016, 518 times in 2015, 478 times in
2014, compared to 256 times in 2008, the year Nudge was published.
3. Approval for System 1 nudges tends to increase once people are told how they work (Sunstein 2016).



approval if and to the extent that people approve of the direction in which it nudges. An example
is the social marketing campaign of the United Kingdom’s government aimed to nudge families
to better food choices. It was designed and enacted in a way that would appeal to families with
children so they take an active role in addressing the obesity problem (Mulderrig 2017). In
contrast, public campaigns in the United States and the United Kingdom to introduce a meat-free
day per week have been shown to be perceived as too radical among a wider population, and as a
result, they are opposed by population groups less interested in changing their diet (Morris,
Kirwan, and Lally 2014).

Third, the appeal of nudges may also depend on people’s prior experience with nudges.
The establishment of behavioral insights teams in European government agencies indicates a
greater interest in using behavioral insights for policy-making (Lourenco et al. 2016).
Experiencing the introduction of nudges through public media reports may affect people’s
approval.* In the current study, only the United Kingdom had a government-appointed “nudge
unit” during the field time; and some Danish authorities had started to create ad hoc behavioral
insights teams (Lourenco et al. 2016).

The Current Study

Against this backdrop, the objective of the current study was to assess the relationship between
individual, household, and geographic characteristics and the attitudes toward a selection of 15
nudges. Our units of analysis were nationally representative samples of four European countries.
We chose two contrasting groups for the in-depth analysis, namely the two countries with the
less high approval rates toward nudges (i.e., Denmark and Hungary) as well as those two with

the highest rates (i.e., the U.K. and Italy) from the study of Reisch and Sunstein (2016). Our

4. For example, from 2010 to 2017, British newspapers mentioned the “nudge unit” in 572 articles.



empirical strategy was to examine each country individually. We selected this strategy because

each country in our survey is described with a unique, country-specific set of individual,

household, and geographic characteristics. To investigate significant predictors of nudge
approval, we constructed three measures: (1) the overall approval of the 15 nudges, (2) the
approval of System 1 and System 2 nudges, and (3) the approval of five different types of nudges
categorized by level of intrusiveness into people’s lives, following the approaches in earlier work

(Sunstein Forthcoming, Reisch and Sunstein 2016). We advance the following research

questions:

1. Which individual, household, and geographic characteristics are related to the approval of
nudges in each of the four countries?

2. (a) Which individual, household, and geographic characteristics are related to approval of
System 1 and System 2 nudges? (b) Are System 1 nudges more polarizing compared to
System 2 nudges?

3. (a) Which individual, household, and geographic characteristics are related to approval of the
five types of nudges? (b) Are more highly intrusive nudges more polarizing compared to less
intrusive nudges?

When examining the 15 nudges, (a) is overall approval in a country related to higher

polarization, and (b) is higher polarization related to national identities or concerns?

METHODS
Data Collection
The analyses are based on country-representative survey data for Denmark (834 observations),

Hungary (852 observations), the United Kingdom (1,805 observations), and Italy (741
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observations).> The surveys were conducted by the Germany-based market research company
GfK during two consecutive weeks between August 31 and September 14, 2015. Data were
collected in Denmark, the United Kingdom, and Italy as CAWI (Computer-Assisted Web
Interview) omnibus surveys, and in Hungary as a CAWI ad hoc survey because GfK did not
have access to an omnibus survey. We excluded data collected in Germany and France in the
current study because they had close to average (over all countries) approval rates. Due to the
rather balanced, non-controversial responses in Germany and France, the majority of regression
models were statistically insignificant with regard to common goodness-of-fit measures, such as
chi-square and pseudo-R-square statistics in the logistic regressions and R-square and ANOVA F
statistics in the linear regressions.

The questionnaire was closed-ended, and the order of the 15 nudge items was
randomized. Thirteen nudges were taken from the United States survey (Sunstein Forthcoming).
Two nudges were added to reflect the European context: requiring supermarket chains to keep
cashier areas free of sweets (Nudge 14) as well as requiring canteens in public institutions to
have one meat-free day per week (Nudge 15). These two items were chosen because their
introduction was being discussed in Europe before and during field time.

In addition to gaining responses to the 15 nudges, the survey included questions about
several individual socio-demographic, household, and geographic characteristics. The type and
number of variables and their response options were specific for each of the four countries. The
list of standard demographic characteristics followed the conventions of the data collection
agency in each country based on their script for general population surveys. As a result, the

number of individual, household, and geographic variables differs across countries.

5. The sample sizes are smaller than in Reisch and Sunstein (2016) because observations with missing values were
excluded.
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Weights were calculated to achieve face-to-face population-representative samples in the
United Kingdom (rim weighting®), Denmark (target weighting’), and Hungary (rim weighting).
The samples are representative for age, gender, and region in all four countries, as well as social
class in the United Kingdom and community size in Hungary. The weights were calculated by
the market research agency and are used in descriptive and regression analyses. In Italy,
representativeness for the online population was satisfied without weighting based on sample
stratification methods. The Italian sample is representative for gender, age, and region of the
population with online access.

Dependent Variable: Approval of Nudges
The 15 nudges evaluated in this study are presented in Table 1. Opinion about each nudge was
queried separately on a single screen with each one introduced by the question: “Do you approve
or disapprove of the following hypothetical policy?” Respondents could choose between
“approve” and “disapprove.”

For data analysis, we used continuous and binary-coded dependent variables. The
continuous dependent variable was the number of approved nudges on our list of 15 nudges
(Research Question 1). Binary-coded variables included less high/high approval of System 1
nudges, System 2 nudges (Research Question 2), less high/high approval of information

campaigns nudges, governmentally mandated information nudges, default rule nudges, choice

6. Rim weighting is a popular weighting procedure that is used to reduce the problems of unrepresentative samples
and non-response bias. This procedure is used if information is incomplete about each of the possible combinations
of demographic characteristics that a researcher would like to use for the weighting. For instance, geographic region
and age are known, but not the age distribution in a particular geographic region. The survey responses are “grossed-
up” in an iterative procedure along a series of rims that have been predefined about the population. As a result of the
iterative procedure, each respondent gets a unique weight. For an easy-to-follow, step-wise illustration of rim
weighting see Baxter (2016).

7. Target weighting is another popular weighting procedure. Target weighting is used if information about the target
population is available for all combinations of the weighting matrix, while rim weighting is typically applied if
information is missing. The sample is weighted according to the known target figures.
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architecture nudges, and manipulation (Research Question 3), and approval of each individual
nudge (Research Question 4). The seven less high/high approval variables (Research Questions 2
and 3) were coded as 1, and labeled “high approval” if the sum of nudges was equal to or greater
than the median value. Otherwise, the responses were coded 0 and labeled “less high approval.”
As illustrated in Table 1, System 1 nudges included eight nudges, System 2 nudges seven
nudges, information campaign nudges and governmentally mandated information nudges three
nudges each, default rules six nudges, choice architecture two nudges, and manipulation in the
form of subliminal advertisement included one nudge.

[Table 1 about here]

Independent Variables: Individual, Household, and Geographic Characteristics
Thirteen individual, household, and geographic characteristics were collected in the four
countries. Individual characteristics include age, gender, marital status, education, employment
status, and profession. Household variables include household size, number of children,
household income, and social class. Geographic variables include region, community size, and
urban/rural location of residence. The coding of the variables was adjusted to the sample in each
country. For example, income and region variables that had categories with small numbers of
responses were merged to create about equal-sized categories. Age, household size and number
of children were collected in the survey as continuous variables; all other variables were inquired
about in categories. Age was recoded into categories to be able to identify how different age
groups responded to the nudges. Tables 1 to 4 in the Appendix present the measures for each
country, the coding of each measure, and the descriptive statistics for each country.

Analysis Plan

13



In order to investigate the first research question about the general role of demographic
predictors, the sum of approval of all 15 nudges was regressed on each country’s individual,
household, and geographic variables using linear OLS regression analysis. The number of
predictors ranged from 23 (Hungary) to 37(United Kingdom).

To investigate the second and third research questions, the approval of System 1 and 2
nudges and of the five types of nudges was regressed on each country’s individual, household,
and geographic variables using binary logistic regression analysis. The regressions were
conducted separately for each country because each had a unique set of country-specific
predictor variables. Regression results are shown in Tables 2 to 5. To assess the level of
polarization about dual-systems and types of nudges, the type and number of significant
predictor variables (p<0.05) were examined. A high degree of polarization implies that different
groups or entities within a country approve the use of nudges in politics in a way that is
systematically different. A population characterized by high polarization between the genders
implies, for instance, that women tend to approve a particular nudge while men oppose it. If this
is the case, we should see high approval rates among women in the sample for this particular
nudge. As a result, the corresponding variable (gender) has to be significant in any type of
regression model. However, if there is no polarization across gender, we cannot exploit
information about gender to predict the average approval rate in the sample, which, in turn,
would result in a non-significant estimator.

To investigate the fourth research question, each one of the 15 individual nudges was
regressed on the individual, household, and geographic variables of each country.® The type and

number of significant predictors served as measures of polarization in a country (p<0.05). The

8.. These regression results are available upon request.
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most polarizing nudge in each country was identified to assess the role of country-specific
identities on nudge approval.

RESULTS
Results are presented by country in increasing order of nudge approval, beginning with
Denmark, which showed the least high approval rate for the 15 nudges, followed by Hungary,
the United Kingdom, and Italy, which had the highest approval rate of the nudges based on
unconditional descriptive statistics. A summary table of regression results is shown in the
Appendix Table 5.

Denmark
The average unconditional approval rate of the 15 nudges in Denmark was 51.93%, or 7.79 of
the 15 nudges (SD=3.391), which is at the lower end of the generally high approval rates of the
six European countries in the original survey. In the Danish sample, 30 individual, household,
and geographic variables served as predictors in the analyses reported here. These variables were
categorized into age, gender, household size, number of children, educational attainment, gross
annual household income, and region. Descriptive statistics are presented in Appendix Table 1,
and regression results are presented in Table 2.

In our investigation of the first research question, the R-squared measure showed that a
modest 5.2% of variance in nudge approval could be explained by the predictor variables. The
value of the adjusted R-squared was 0.021, and the F statistic was significant at the 5%
significance level. Statistically significant associations between overall approval rate and
individual, household, and geographic variables were solely income-related and included five

income categories. Contrary to expectations and findings in the literature (Diepeveen et al.
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2013), the higher-income groups were more likely to disapprove of the 15 nudges when
compared to the lowest income category.

Investigating the second research question, we found that the Danes had the least high
approval rates for System 1 (29%) and System 2 nudges (72%) among the four countries of this
study. Approval of System 1 nudges was significantly predicted by 10 predictors (39%) and
System 2 nudges by five predictors (19%) at the 5% significance level, suggesting lower
controversy regarding System 2 nudges, compared to System 1 nudges. Comparing the
predictors of the two dual-systems nudges, we see that approval of both systems was strongly
associated with income and age. With regard to System 1 nudges, all higher-income categories
(compared to the lowest income category) were less likely to approve. The odds of disapproval
were also higher among respondents in their 40s and 70s, compared to the youngest age
category. Approval of System 2 nudges was significantly negatively associated with income,
compared to the lowest income group. Danes with a high school degree only were also less likely
to approve of System 2 nudges. With regard to positive response, strong approval was found for
System 2 nudges among the 30s group.

Investigating the third research question, we found the most polarizing types, measured
by the number of significant predictors, to be default rules (Type 3) and subliminal
advertisement (Type 5), each with eight of 26 predictors being significant when excluding base
categories in the count. Least polarizing were information campaign and information mandate
nudges (two significant predictors at the 5% level each). Regressions of the four types of nudges
as well as subliminal advertisement on individual, household, and geographic variables
documented the dominant role of income for the odds of disapproval of Types 1, 2, 3, and 5. The

strongest disapproval related to income was found for default rules. The results for subliminal
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advertisement differed from the other four types. Here, middle-age groups and Danes with higher
educational attainment had higher odds of disapproving of this type (compared to Danes without
a high school degree). Further, subliminal advertisement had higher odds of approval among
male Danes and Danes with children.

Investigation of the fourth research question, across the 15 regressions and 26 predictors
(excluding base categories) in each regression, showed that overall 20% of predictors were
significant—the second-highest rate after the United Kingdom—indicating a relatively high level
of controversy about nudges in Denmark, compared to the other three countries. A choice
architecture nudge requiring a meat-free day in public canteens (#15 in Table 1) had the highest
number of significant predictors: a total of 46% of predictors (n=12). Descriptive statistics show
that this nudge had a low 30% unconditional approval rate. The odds of disapproving of a meat-
free day were strongly associated with older age, higher household incomes, and the residents of
the rural South Denmark region, compared to the capital city region. Odds of approving of this
nudge were solely associated with mid-level educational attainment: the odds were higher among
Danes holding a medium graduate/bachelor degree.

[Table 2 about here]
Hungary
The average unconditional approval rate of the 15 nudges in Hungary was 56%, or 8.44 of the 15
nudges (SD=3.753). In Hungary, 28 individual, household, and geographic variables were
available to serve as predictors in the regressions, including measures of age, gender, educational
attainment, monthly household income, social class, urban residence, and community size.
Descriptive statistics are presented in Appendix Table 2, and regression results are presented in

Table 3.
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In terms of the first research question, the R-squared measure showed that 5.7% of
variance in nudge approval could be explained by the independent variables. The value of the
adjusted R-squared was 0.031; the F statistic was significant at the 1% significance level.
Statistically significant associations between overall approval rate and individual, household, and
geographic variables were observed for four predictors (17.39% of predictors). Overall approval
rate of the 15 nudges was significantly and positively associated with urban residence and
residence in smaller communities of 1,000 to 5,000 people. Male gender was associated with
lower likelihood of approval.

Investigation of the second research question showed that Hungarians reported “high”
approval of 40% of System 1 nudges and 72% of System 2 nudges. Approval of System 1
nudges was significantly predicted by five of the 23 predictor variables when excluding base
categories in the count (22% of predictor variables) and System 2 nudges by four variables
(17%), suggesting lower controversy regarding both systems, relative to the other three
countries. Comparing the predictors of the two systems, we found that residents of small
communities have higher odds of approving both systems. Hungarians in their 60s, males, and
those living in smaller communities had higher odds of approving of System 1 nudges. In
contrast, higher-income categories were associated with lower odds of System 1 approval. This
response is similar to the responses of Danes. Approval of System 2 was unrelated to income.
Urban residents had higher odds of approving System 2 nudges, while males and those in their
40s had lower odds of approval.

Investigating the third research question, we found that default rules (Type 3) were the
most polarizing nudges, with five out of 23 predictors being significant (21.74%; excluding base

categories), which is similar to the Danish results. Least polarizing were information campaign
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nudges (two significant predictors at the 5% level). Age and geographic variables were the most
frequent predictors.

Investigating the fourth research question, we noted that across the 15 regressions and 23
predictors in each regression (excluding base categories), 12% of predictors were significant,
indicating a comparatively low level of controversy in Hungary in this analysis of four European
countries. A government-mandated information nudge requiring traffic-light labels signaling
healthiness of food (#2 in Table 1) had the highest number of significant predictors at the 5%
significance level, a total of 20% of predictors (n=6). The odds of approval increased with higher
social class, urban residence, and residence in smaller communities of 1,000 to 2,000 residents,
compared to Hungary’s most populous capital region. Odds of disapproval were higher among
middle-age (40 to 49 years) and male persons.

[Table 3 about here]

United Kingdom

The average unconditional approval rate of the 15 nudges in the United Kingdom was 69%, or
10.28 nudges (SD=3.310). For the United Kingdom, a total of 37 individual, household, and
geographic variables were available as predictors of the 15 nudges. They included measures of
age, gender, marital status, educational attainment, employment status, annual gross household
income, social class, and region. Descriptive statistics are presented in Appendix Table 3, and
regression results are presented in Table 4.

In regard to the first research question, the R-squared measure showed that 3.9% of
variance in nudge approval could be explained by the predictor variables. The value of the
adjusted R-squared was 0.023; the F statistic was significant at the 5% level. Statistically

significant associations between approval rate and individual, household, and geographic
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variables were observed for five variables (17% of predictors). Age group 60 to 69 years
(compared to the youngest age category), male gender, and the Midlands region of the U.K.
(compared to the Southeast region, which includes London) were negatively associated with
approval of the 15 nudges. The two low-to-moderate annual gross household income categories
were positively associated with approval of the 15 nudges, compared to the lowest income
category.

Looking at the second research question, we see that Britons reported “high” approval of
53% of System 1 nudges and 91% of System 2 nudges. Approval of System 1 nudges was
significantly predicted by five of the 30 predictor variables when excluding base categories in the
count (17%) and System 2 nudges by the relatively large number of nine variables (30%),
pointing to higher polarization regarding System 2 nudges in the U.K. The level of polarization
is similar to Italy, but higher compared to Denmark and Hungary. Comparison of the predictors
of the two systems shows that both are associated with age and gender. The odds of approving
System 1 nudges were lower among Britons over the age of 40 and male Britons. In contrast, the
odds of approving System 2 nudges increased with age, particularly among the 30- to 60-year-
old Britons, and were higher among female Britons. In addition, divorced/separated/widowed
Britons and those with higher incomes had higher odds of approving System 2 nudges.

To investigate the third research question, we determined that the most polarizing type,
measured by the number of significant predictors, was not a “real” nudge type but subliminal
advertisement (Type 5), with nine out of 30 predictors being significant (30%; excluding base
categories). Least controversial was the choice architecture nudge (five significant predictors at

the 5% level). Increasing age served as significant positive predictor for all five types, with
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approval by women and people with higher income being significantly stronger for four types of
nudges.

Investigating the fourth research question, we found across the 15 regressions and 30
predictors in each regression that 21% of predictors were significant (excluding base categories).
This is the highest percentage among the six countries originally included in the survey,
indicating a relatively high level of polarization in the United Kingdom. A government-
mandated information campaign informing about high levels of salt in food (#10 in Table 1) had
the highest number of significant predictors, a total of 37% (n=11). The unconditional approval
rate for this nudge was a high 87%. An examination of predictors showed that this nudge had
higher odds of support among middle-age groups 30 to 59 years, as well as higher-income
groups, compared to the lowest income category. The odds of opposing this nudge were
significant among male respondents, more highly educated persons, and residents of the
Northwest and the Midlands.

[Table 4 about here]
Italy

The average unconditional approval rate of the 15 nudges in Italy was 72%, or 10.73 of the 15
nudges (SD=3.463). In Italy, 31 individual, household, and geographic variables were available
to be entered into the regression analyses. They included age, gender, household size, presence
of children, marital status, educational attainment, profession, net monthly household income,
and region. Descriptive statistics are presented in Appendix Table 4, and regression results are
presented in Table 5.

During investigation of the first research question, the R-squared measure showed that

5.3% of variance in nudge approval can be explained by the independent variables. The value of
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the adjusted R-squared was 0.02; the F statistic was significant at the 5% level. Statistically
significant associations between approval rate and individual, household, and geographic
variables were observed for four variables. Middle-income groups and unemployed/people
working in non-typical professions were more likely to approve of the 15 nudges. Residents of
the Northwest region were more likely to disapprove, compared to those living in the Italian
central region.

Investigating the second research question, we found that Italians reported “high”
approval of 61% of System 1 nudges and 90% of System 2 nudges. Approval of System 1
nudges was significantly predicted by five of the 30 predictor variables (17%) and System 2
nudges by the relatively large number of nine variables (30%), indicating higher polarization
regarding System 2 nudges, similar to the U.K. Comparison of the predictors of the two systems
reveals that higher odds of approval for both seem to be associated with higher income. The odds
of approving System 1 nudges were also higher among the group of unemployed Italians and
those with non-traditional professions. Italians residing in the Northwest had lower odds of
System 2 approval.

Investigating the third research question involved the most controversial type of
intervention in Italy. As measured by the number of significant predictors, this was the
manipulative stimuli of subliminal advertisement (Type 5), with four out of 25 predictors being
significant when excluding base categories in the count (16%); least controversial was the
default rule nudges. A relatively small number of predictors were significant (9% of predictors
across the five regressions).

Investigating the fourth research question, we found across the 15 regressions and 25

predictors in each regression that 10.40% of predictors were significant (excluding base
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categories), only about half as many as in the United Kingdom and Denmark, indicating a lower
level of polarization in Italy. A government campaign targeting childhood obesity emerged as the
most polarizing one in Italy (#7 in Table 1). A total of 32% of predictors were significant (n=8).
The unconditional approval rate for this nudge was a high 89%. The odds of approving of a
childhood obesity campaign were significantly higher among higher-income individuals, 40- to
49-year-olds, and the professional category of students, unemployed persons, and those with
untypical professions (compared to self-employed persons).
[Table 5 about here]

DISCUSSION AND CONCLUSION
This research examined the role of individual, household, and geographic variables for the
approval of nudges in four European countries. We investigated which of these variables were
related to (1) the approval of all 15 nudges, (2) System 1 and System 2 nudges, and (3) five types
of nudges. We also examined which individual nudges had a higher number of significant
predictors in each country, as a measure of polarization in a population.

To the best of our knowledge, this is the first study to examine how a wide range of
individual, household, and geographic characteristics influence the approval of as many as 15
nudges. Our independent variables predicted a modest amount of variance in the approval of all
15 nudges. A comparison of System 1 and 2 nudges shows that polarization was stronger for
System 1 nudges in the two countries of Denmark and Hungary, which had less-high approval
rates, compared to System 2 nudges. In contrast, polarization was stronger for System 2 nudges
in the two high-approval countries of the United Kingdom and Italy. Comparing the four types of
nudges as well as the manipulative stimuli of subliminal advertisement, we see that polarization

was strongest for default rule nudges in the two countries with less high approval rates, and for
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subliminal advertisement in the two high-approval countries, as well as Denmark (in a tie with
default rule nudges). In the next sections, we discuss potential implications of our findings for
research and public policy.

Investigating Research Question 1, we found modest predictive power and modest model
fit. Four (Hungary, Italy) and five significant predictors (Denmark, United Kingdom) emerged in
the regressions. The associations of overall approval with household income, gender, and
geographic characteristics were particularly strong. Household income was associated with
approval in three of the four countries: low household income was correlated with nudge
approval in Denmark while higher household income was correlated with nudge approval in the
United Kingdom and Italy. There was no significant relationship in Hungary and the predictors’
signs were inconsistent. The consistently positive relationship of higher household income and
nudge approval in the United Kingdom and Italy aligns with earlier findings in the nudges
literature (Diepeveen et al. 2013). It also parallels marketing research showing that households of
higher socio-economic status are more likely to adopt nudges and are in general more adoptive
of innovations (Woersdorfer and Kaus 2011, Laukkanen 2016, Rivers, Shenstone-Harris, and
Young 2017). To explore why the role of income is different in the Danish sample, correlation
analysis showed that the lowest Danish income group is particularly strongly and significantly
correlated with the youngest age group (below 30 years of age), smaller household sizes, and
lower educational attainment, compared to the British and Italian samples. We speculate that this
finding may reflect a higher level of trust in the government and its welfare policies among
lower-income, younger, and lower-educated individuals in Denmark.

Male gender was negatively associated with approval in Hungary, the United Kingdom

and, marginally significantly, in Italy. This finding previously emerged in our baseline study
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(Reisch and Sunstein 2016) and was shown in other multi-country studies (Diepeveen et al.
2013). It confirms the well-documented gender differences in the adoption of certain innovations
(Venkatesh, Morris, and Ackerman 2000). To explore the reasons for why gender differences
emerged particularly strongly in the United Kingdom compared to the other three countries,
correlation analysis indicated that male gender was particularly strongly associated with full-time
employment and older age in the United Kingdom, compared to the other three countries. We
speculate, tentatively, that the finding may reflect a particularly high level of self-confidence
among male, older, fully employed Britons. A gender gap in self-confidence has been
documented for the United Kingdom in general population surveys (Bleidorn et al. 2016) as well
as, for instance, among British managers (ILM 2011).

Regional influences emerged for Italy, the United Kingdom, and Hungary, pointing to
lower approval rates among non-metropolitan areas with significant industrial heritage (i.e.,
Italian Northwest, English Midlands). Our finding may reflect a working-class hesitancy toward
the concept of nudges because it aims to place the burden of behavior change on the individual,
rather than government institutions (Mulderrig 2017).

Our findings that the approval rates of a bundle of nudges depend on distinct population
characteristics indicate that nudge-based policy interventions will benefit from testing and
targeting. This finding speaks to the value of research-based “practitioners’ guides” for designing
effective nudges (e.g., List, Sadoff, and Wagner 2010, Ly et al. 2013, Giné et al. 2006, Duflo,
Glennerster, and Kremer 2007). The European Joint Research Center’s behavioral group has
rightly called for an empirical “test-learn-adapt-share” approach in behavioral insights-based

policies that takes into account the targets as well as the socio-economic and cultural settings
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(Lourenco et al. 2016). Similar suggestions on the policy process have been put forward recently
by the OECD (2017) and The World Bank (2015), among others.

Investigating Research Question #2—the approval of System 1 and 2 nudges — our
findings suggest that in less high approval countries, if System 1 nudges are to be introduced,
they may benefit from focused efforts to explain and justify such interventions. In high-approval
countries, our findings indicate lower controversy about System 1 nudges and higher approval
among a wider range of income and age groups of System 2 nudges. To that extent, our findings
are in line with literature that documented higher approval for System 2 nudges (Jung and
Mellers 2016, Sunstein 2016). Our findings highlight, however, that this approval can be based
on either lower controversy (in less high approval countries) or a higher number of positive
relationships (in high-approval countries).

In this respect, implications for consumer policy are twofold. In contrast to an earlier
multi-country study (Diepeveen et al. 2013), the current study found that approval of nudges is
not necessarily a function of the influence of a country’s democratic or authoritarian leadership.
Rather, lesser or higher approval of nudges might an independent product of public opinion,
taken simply as such. We note parenthetically that in the current study, Denmark exemplified a
government’s interest in behaviorally motivated interventions (Chetty et al. 2014) and their
critical assessment (e.g., Ploug, Holm, and Brodersen 2012).

Investigation of Research Question #3 showed that the manipulative stimuli and default
rule nudges had higher levels of polarization based on the relative count of significant predictors
across countries. Governmentally mandated information nudges and choice architecture-based
interventions showed similar levels of controversy, ranking second. The lowest relative level of

controversy across the four countries was found for educational campaigns. These findings align
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with literature identifying a preference for educative or System 2 nudges (e.g., Jung and Mellers
2016).

In regard to Research Question #4, less high approval in a country is not necessarily
related to higher controversy. While it is true for Denmark, the findings for Hungary indicate that
relatively lower approval can be associated with lower levels of polarization in the population.
We note as well that Hungary had a smaller number of public institutions applying behavioral
insights to policy. A recent report listed six public institutions in Hungary, compared to 15 in
Denmark (Lourenco et al. 2016). Similarly, the current study documents that high approval of
nudges can be associated with both relatively higher (U.K.) and lower polarization (Italy).

In each country, one of the 15 nudges was the most polarizing nudge with regard to the
count of significant predictor variables (p<0.05) — and it was a different nudge in each country.
The high-controversy nudges tended to be associated with current public policy concerns in the
countries. Meat-free day (#15, Table 1) was the most polarizing nudge in Denmark, possibly
reflecting public discourse about the role of pork meat in Danish food culture (Agence France-
Presse 2016). A “traffic light” system for food (#2) was the most polarizing nudge in Hungary,
possibly reflecting consumer concern about a Public Health Tax on Food Products introduced in
Hungary in 2011, which led to a 29% price increase (OECD 2014). Placing labels on products
that have unusually high levels of salt (#10) was the most polarizing nudge in the U.K. and may
indicate public unease about proposed taxation of sodium-rich food (Public Health England
2016). In Italy, the most polarizing nudge was a public education campaign to reduce childhood
obesity (#7), reflecting a widespread public concern about Italy being one of the OECD countries

with the highest levels (OECD 2015). (Note, however, that under our definitions, a polarizing
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nudge might also have high approval rates; for example, men and women might be polarized
even if 70 percent of men approve and 95 percent of women do so.)

We would like to note that the current study was limited by the use of cross-sectional data
that did not allow testing for causal relationships. In addition, this study investigated only health
and environmental nudges, excluding, for instance, financial nudges. Further, the study was
based on a unique set of predictors for each country. While this provided country-specific
information, it limited statements about the generalizability of the findings. Also noteworthy, the
data were based on self-reporting of subjects and limited to participants of commercially
maintained consumer panels. It is possible that the survey questions led to socially-desirable,
biased responses (Sudman and Wansink 2002). Because nudges have cultural dimensions,
findings for the four countries may not apply to other countries or cultures.

Despite these limitations, the present research provides highly suggestive evidence that
for nudges, approval rates are related to individual, household, and geographic characteristics.
The role of these characteristics varies across nudges and nations. For that reason, it should be
plain that generalizations are hazardous. To be sure, some larger patterns emerge, with strong
majority support for a wide range of consumer-related nudges, supplying a kind of “green light”
for officials. But many of the patterns are more specific, showing noteworthy and unanticipated
differences across nations.

Public officials are inevitably interested in knowing whether their interventions will
receive public approval, and if so, whether some groups will be more supportive than others. Our
findings offer a more refined, and in some ways surprising, understanding of likely popular
reactions to nudges. They also provide guidance about when targeted explanations and

justifications may be both useful and important.
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TABLES

TABLE 1
Description of Nudges and Approval Rates by Country

Nudge

System Type DK HU UK

IT

1. “Calorie labels”: The federal government requires calorie labels at
chain restaurants (such as McDonald's and Burger King).

2. “Traffic lights”: The federal government requires a "traffic lights"
system for food, by which healthy foods would be sold with a small
green label, unhealthy foods with a small red label, and foods that are
neither especially healthy nor especially unhealthy with a small yellow
label.

3. “Encouragement green energy”: The federal government encourages
(without requiring) electricity providers to adopt a system in which
consumers would be automatically enrolled in a "green™
(environmentally friendly) energy supplier, but could opt out if they
wished.

4. “QOrgan donor choice”: A state law requiring people to say, when they
obtain their drivers’ license, whether they want to be organ donors.

5. “Healthy food placement”: A state law requires all large grocery stores
to place their most healthy foods in a prominent, visible location.

6. “Distracted driving”: To reduce deaths and injuries associated with
distracted driving, the national government adopts a public education
campaign, consisting of vivid and sometimes graphic stories and images,
designed to discourage people from texting, emailing, or talking on their
cellphones while driving.

7. “Childhood obesity”: To reduce childhood obesity, the national
government adopts a public education campaign, consisting of
information that parents can use to make healthier choices for their
children.

8. “Subliminal advertisements”: The federal government requires movie
theaters to provide subliminal advertisements (that is, advertisements that
go by so quickly that people are not consciously aware of them) designed
to discourage people from smoking and overeating.

9. “Carbon emissions charge”: The federal government requires airlines
to charge people, with their airline tickets, a specific amount to offset
their carbon emissions (about 10 EUR per ticket); under the program,
people can opt out of the payment if they explicitly say that they do not
want to pay it.

10. “High levels of salt”: The federal government requires labels on
products that have unusually high levels of salt, as in: This product has
been found to contain unusually high levels of salt, which may be
harmful to your health.

11. “Red cross”: The federal government assumes, on tax returns, that
people want to donate 50 EUR to the Red Cross (or to another good
cause) subject to opt out if people explicitly say that they do not want to
make that donation.

12. “Smoking and overeating”: The federal government requires movie
theaters to run public education messages designed to discourage people
from smoking and overeating.

13. “Mandate green energy”: The federal government requires large
electricity providers to adopt a system in which consumers would be
automatically enrolled in a "green” (environmentally friendly) energy
supplier, but could opt out if they wished.

14. “Sweet-free cashier zone: To halt the rising obesity problem, the
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federal government requires large supermarket chains to keep cashier

areas free of sweets.

15. “Meat-free day”: For reasons of public health and climate protection,

the federal government requires canteens in public institutions (schools, 1 4 30% 47% 51% 74%
public administrations and similar) to have one meat-free day per week.

Note: Types reflect increasing intrusiveness ranging from 1=government information campaigns, 2=governmentally
mandated information mandates, 3=default rules, 4=choice architectures, to 5= subliminal advertisement.

34



TABLE 2
Coefficients of OLS and Binary Logistic Regressions of the Danes’ Sample of Nudge Approval on Individual, Household, and
Geographic Variables, N=834, Weighted

Sum of 15 System 1, System 2, Type 1, Type 2, Type 3, Type 4, Type 5,

nudges binary binary binary binary binary binary binary

Std. Beta Exp(B) Exp(B) Exp(B) Exp(B) Exp(B) Exp(B) Exp(B)
Age, 30-39 yrs. 0.039 0.714 2.134* 1.282 1.598 1.096 0.882 0.454*
Age, 40-49 yrs. -0.062 0.336*** 1.416 1.171 1.291 0.808 0.539+ 0.264***
Age, 50-59 yrs. 0.036 0.977 1.248 1.647 1.454 1.423 0.891 0.526*
Age, 60-69 yrs. 0.020 0.855 1.088 1.299 1.253 1.276 0.902 0.806
Age, 70 and older -0.070 0.454* 0.815 1.223 0.748 0.659 0.666 0.732
Male 0.004 1.120 1.030 1.120 1.111 0.974 0.956 1.530*
Household size 0.015 1.170 0.838 0.738* 0.975 1.054 1.156 0.966
Number children 0.022 1.061 1.290 1.279 1.021 0.928 1.026 1.485*
High school -0.028 0.618 0.502* 1.094 0.886 1.091 0.982 0.422*
Lower elementary business school ~ 0.037 1.133 0.785 1.281 0.913 1.388 1.314 1.122
Elementary business school -0.021 0.783 0.936 0.972 1.009 1.022 0.832 0.581+
Short graduate -0.058 0.865 0.574 0.776 0.825 1.08 0.599 0.565
Medium graduate /bachelor 0.062 1.019 1.263 1.548 1.364 1.503 1.852* 0.366***
Longer graduate /university -0.065 0.896 0.659 0.744 0.589 1.016 2.075+ 0.225***
Annual gross household income:
200,000-299,999 DKK -0.135** 0.526* 0.457* 0.658 0.728 0.372%** 0.692 0.836
300,000-399,999 DKK -0.125* 0.431** 0.546+ 0.832 0.675 0.441** 0.617 1.214
400,000-499,999 DKK -0.097* 0.367** 0.748 0.919 0.571+ 0.422** 0.613 1.198
500,000-599,999 DKK -0.088+ 0.456* 0.533 0.810 0.578 0.407* 0.429* 1.383
600,000-699,999 DKK -0.090+ 0.473* 0.750 1.423 0.760 0.441* 0.707 1.365
700,000-799,999 DKK -0.152** 0.240** 0.252** 0.385* 0.343** 0.362** 0.360* 0.869
800,000-899,999 DKK -0.118* 0.390* 0.316** 0.626 0.394* 0.416* 0.484 1.239
900,000 DKK and more -0.085+ 0.126*** 0.707 0.929 0.801 0.187*** 0.281* 1.644
Region Zealand -0.017 1.058 0.879 0.764 1.037 0.810 1.274 1.632+
Region South Denmark -0.054 0.798 1.073 0.888 0.872 0.695+ 0.673 1.078
Region Mid Jutland 0.023 1.033 1.262 0.956 1.246 0.86 1.212 1.455
Region North Jutland 0.015 1.337 1.000 0.882 1.003 1.208 0.77 1.58
Constant 0.882 5.419%** 4.932 2.173 1.054 0.331 0.474
R?/adj. R?; Cox & 0.052/0.021  0.069/0.098  0.055/0.079 0.035/0.052 0.038/0.052  0.051/0.071 0.053/0.082 0.074/0.11
Snell/Nagelkerke R? 0
F; Chi-square 1.689* 59.326*** 47.376** 29.999 32.401 44.046* 45,578* 64.211***

Note: +<0.10, *<0.05, **<0.01, ***<0.001

Baseline categories: Age: up to 29 yrs.; education: primary/elementary school; annual gross household income: under 199,999 DKK; region: capital region of
Copenhagen (%). Types reflect increasing intrusiveness ranging from 1=government information campaigns, 2=governmentally mandated information mandates,
3=default rules, 4=choice architectures, to 5= subliminal advertisement.
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TABLE 3
Coefficients of OLS and Binary Logistic Regressions of the Hungarian Sample of Nudge Approval on Individual, Household, and
Geographic Variables, N=852, Weighted

Variables Sum of 15 System 1, System 2, Type 1, Type 2, Type 3, Type 4, Type 5,
nudges binary binary binary binary binary binary binary
Std. Beta Exp(B) Exp(B) Exp(B) Exp(B) Exp(B) Exp(B) Exp(B)
Age, 30-39 yrs. 0.032 1.525 1.089 1.716* 0.674+ 1.541* 1.851* 1.132
Age, 40-49 yrs. -0.064 0.842 0.616* 0.899 0.694 0.752 1.273 0.944
Age, 50-59 yrs. 0.014 1.215 0.839 1.457 0.853 1.164 1.669* 1.277
Age, 60-69 yrs. 0.045 1.682* 0.883 2.296** 0.735 1.297 1.629+ 1.330
Male -0.072* 0.795 0.631** 0.780 0.800 0.858 0.692* 0.979
Secondary vocational, engineering -0.049
or grammar school with GCSE 0.811 1.001 1.087 0.829 0.694+ 0.946 0.926
Completed college or university -0.082 0.932 0.897 1.063 0.844 0.644* 0.955 0.773
Monthly household income:
HUF 80,001-140,000 0.022 0.919 1.140 1.380 1.262 1.096 0.963 1.082
HUF 140,001-200,000 0.026 0.944 0.978 1.102 1.441 1.199 1.313 1.193
HUF 200,001-260,000 -0.111+ 0.416** 0.769 0.976 0.892 0.608 0.523+ 0.885
HUF 260,001-320,000 0.024 0.618 1.013 1.613 0.990 1.135 0.782 1.131
HUF 320,001-380,000 -0.003 0.576 1.001 1.084 0.922 0.744 1.132 1.516
HUF 380,001 and higher -0.080 0.366** 0.861 1.063 0.908 0.565 0.601 0.682
Social class high 0.079 1.520 1.138 0.852 1.592 1.763* 1.163 1.031
Social class mid 0.080 1.209 1.392 0.916 1.656* 1.602* 0.826 0.877
Urban residence 0.195* 1.806 3.011* 1.392 3.926** 1.477 1.036 1.655
Community size, 1-1,000 0.079 1.805 3.108+ 1.670 3.250+ 1.680 0.669 2.158
Community size, 1,001-2,000 0.186** 3.390* 3.336* 1.424 5.803** 2.022 1.086 3.262*
Community size, 2,001-5,000 0.136* 2.306* 1.954 0.946 3.552* 2.020+ 0.859 2.745*
Community size, 5,001-10,000 0.067 1.620 1.533 1.786 1.737 2.026* 1.105 1.780+
Community size, 10,001-20,000 0.002 1.524 0.927 0.894 1.012 1.122 1.309 1.648+
Community size 20,001-50,000 0.008 1.438 0.960 0.935 1.028 1.394 1.041 1.177
Community size, over 50,000 0.001 0.954 0.819 0.820 1.134 0.931 0.749 1.315
Constant 0.365+ 1.151 1.570 0.579 0.440 0.406 0.282*

R?/adj. R? Cox & Snell/Nagelkerke ~ 0.057/0.031 0.058/0.079 0.037/0.054 0.037/0.054 0.035/0.050 0.053/0.071 0.043/0.062 0.033/0.045
RZ
F; Chi-square statistics 2.189** 51.279** 32.455+ 32.231+ 30.146 46.374** 37.486* 28.909

Note: +<0.10, *<0.05, **<0.01, ***<0.001

Baseline categories: Age: up to 29 yrs.; education: 8 yrs. of elementary or less, finished secondary technical institute, vocational school; monthly household
income: under HUF 80,000; social class: low; community size: Budapest. Types reflect increasing intrusiveness ranging from 1=government information
campaigns, 2=governmentally mandated information mandates, 3=default rules, 4=choice architectures, to 5= subliminal advertisement.
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TABLE 4
Coefficients of OLS and Binary Logistic Regressions of the United Kingdom Sample of Nudge Approval on Individual, Household, and
Geographic Variables, N=1,805, Weighted

Sum of 15 System 1, System 2, Type 1, Type 2, Type 3, Type 4, Type 5,

nudges binary binary binary binary binary binary binary

Std. Beta Exp(B) Exp(B) Exp(B) Exp(B) Exp(B) Exp(B) Exp(B)
Age, 30-39 yrs. 0.012 0.759 2.147** 1.254 2.153** 0.797 0.905 0.606**
Age, 40-49 yrs. -0.026 0.615** 2.305** 2.067** 1.781* 0.667* 0.785 0.498***
Age, 50-59 yrs. -0.038 0.539** 2.432%* 1.800* 2.497** 0.502%** 0.644* 0.452%**
Age, 60-69 yrs. -0.075* 0.582** 1.371 1.539 1.310 0.559** 0.582** 0.532**
Age, 70 and older -0.053 0.574* 1.387 1.624 1.544 0.537** 0.626* 0.562*
Male -0.122%** 0.651*** 0.616** 0.876 0.522%** 0.692%** 0.659*** 0.722**
Married/living with partner 0.043 1.143 1.081 0.859 1.473+ 1.145 1.359* 1.202
Divorced/separated/widowed 0.020 1.095 2.191* 0.882 1.801+ 0.929 1.225 1.147
University degree or equivalent
prof. qualification, etc. -0.023 0.865 0.992 1.226 0.797 1.000 1.050 0.873
Higher university degree,
doctorate, etc. 0.019 1.091 1.006 0.715 0.878 1.192 1.352+ 1.179
Employment, full-time 0.004 1.241 0.725 0.631* 0.849 1.109 0.928 1.557**
Employment, part-time -0.016 1.234 0.620 0.665 0.860 1.107 0.842 1.312
Annual gross household income:
GBP 14,001-21,000 0.043 1.405 1.557 1.437 1.653+ 1.218 0.885 1.490*
GBP 21,001-28,000 0.081* 1.544 2.524** 1.868* 1.513 1.605* 0.931 1.463*
GBP 28,001-34,000 0.069* 1.496 2.026* 1.291 1.830+ 1.414+ 1.064 1477+
GBP 34,001-41,000 0.031 1.488 1.320 1.177 1.287 1.207 0.718 1.311
GBP 41,001-48,000 0.049 1.961 2.484* 1.322 1.624 1.697* 0.857 1.222
GBP 48,001-55,000 0.034 1.491 1.891 1.154 1.739 1.567+ 0.780 1.522
GBP 55,001-69,000 0.053 1.733 2.809* 1.642 2.945* 1.716* 1.067 1.214
GBP 69,001 or more 0.025 1.665 1.751 0.963 1.630 1.513+ 0.749 1.371
Region North East -0.013 0.922 1.060 0.681 1.130 0.916 0.842 0.930
Region North West -0.039 0.793 0.640 0.693 0.544* 0.785 1.095 0.810
Region Midlands -0.065* 0.676 0.796 0.517** 0.628+ 0.745+ 0.801 0.748+
Region East of England, South
West -0.044 0.872 0.809 0.448*** 1.122 0.820 0.695* 0.946
Region Wales 0.013 1.021 0.680 0.807 0.610 1.397 1.014 0.959
Region Scotland -0.014 0.855 0.877 0.652 0.722 1.020 0.850 0.923
Sacial class A 0.010 0.867 1.294 2.412* 0.872 0.827 0.923 1.068
Social class B -0.032 0.624 1.006 1.385 1.228 0.666+ 0.832 0.702
Sacial class C 0.000 0.803 1.549 1.496 1.517 0.799 0.982 0.799
Social class D -0.023 0.877 0.895 0.986 1.300 0.769 0.893 0.981
Constant 1.745 4.855%** 6.242%** 4.336*** 1.856** 1.440+ 1.394

37



R?/adj. R? Cox & Snell/ Nagelkerke R* 0.039/0.023  0.043/0.058 0.030/0.065 0.028/0.053  0.039/0.079  0.044/0.058  0.034/0.046  0.042/0.057
F; Chi-square 2.392%** 79.501*** 54.840** 51.647** 71.353*** 80.311*** 63.177*** 78.344***
Note: +<0.10, *<0.05, **<0.01, ***<0.001
Baseline categories: Age: up to 29 yrs.; marital status: single; education: secondary school, high school, NVQ levels 1 to 3, etc., still in full-time education, no
formal education; employment: none; annual gross household income: up to GBP 14,000; region: south east; social class: E. Types reflect increasing
intrusiveness ranging from 1=government information campaigns, 2=governmentally mandated information mandates, 3=default rules, 4=choice architectures, to
5= subliminal advertisement.

38



TABLE 5
Coefficients of OLS and Binary Logistic Regressions of the Italian Sample of Nudge Approval on Individual, Household, and
Geographic Variables, N=741, Stratified

Mean of 15  System 1, System 2, Type 1, Type 2, Type 3, Type 4, Type 5,
Variables nudges binary binary binary binary binary binary binary

Std. Beta Exp(B) Exp(B) Exp(B) Exp(B) Exp(B) Exp(B) Exp(B)
Age, 30-39 yrs. -0.034 0.690 0.867 1.118 0.647 0.905 1.325 0.952
Age, 40-49 yrs. -0.001 0.759 1.574 1.791 0.786 0.893 1.261 0.787
Age, 50-59 yrs. 0.090 0.995 1.418 1.820 1.031 1.140 2.283** 1.457
Age, 60-69 yrs. 0.027 0.947 1.541 1.814 0.770 0.876 1571 1.115
Male -0.074+ 0.798 0.842 1.048 0.909 0.793 0.829 0.624**
Household size -0.055 0.945 0.855 0.926 0.957 0.945 0.886 0.993
Marital status, married/living w/partner -0.042 0.865 0.809 0.721 0.894 0.896 0.814 1.001
Marital status, divorced/separated/wid. -0.050 0.710 0.791 0.910 0.941 0.648 0.734 0.673
Children 0.010 1.020 0.946 0.784 1.154 0.849 1.212 1.165
Higher education -0.042 0.816 1.309 0.920 0.805 0.975 0.873 0.500**
University degree -0.040 0.691 1.588 1.020 0.793 1.074 0.882 0.427**
Profession, white collar, blue collar 0.069 1.493+ 0.957 1.008 1.455 1.200 1.388 1.552*
Profession, student 0.015 1.086 1.016 1.152 0.592 1.253 1.427 1.316
Profession, housewife 0.019 1.003 2.048 2.272 1.846 1.135 1.249 0.692
Profession, retired 0.011 1.246 1.630 1.288 3.614 1.384 1.086 0.942
Profession, not working, other profession  0.104* 1.943* 2.607+ 1.438 2.002+ 1.640+ 1.979* 1.067
Monthly net household income:
EUR 1,060-1,264 0.050 1.185 1.543 1.480 0.999 1.256 1.039 1.414
EUR 1,265-1,549 0.075 1.505 1.954 1.690 1.274 1.635+ 0.906 1.515
EUR 1,550-1,939 0.135** 1.611 3.667** 3.457** 1.623 1.964* 1.121 1.615+
EUR 1,940-2,454 0.130* 1.784* 3.245* 3.481** 1.118 1.356 1.337 1.464
EUR 2,455 plus 0.084 1.237 3.896** 2.202+ 2.259+ 0.987 0.954 1.500
Region North West -0.133** 0.752 0.409* 0.533+ 0.381** 0.744 0.685+ 0.785
Region North East -0.065 0.902 0.962 0.950 0.729 0.722 0.770 0.786
Region South -0.023 1.148 0.816 1.271 0.470* 0.876 1.086 1.206
Region Islands 0.002 1.014 1.264 1.282 0.908 1.224 0.908 0.840
Constant 1.967 6.504* 4.615* 10.914** 1.944 0.975 1.884
R?/adj. R?; Cox & Snell/Nagelkerke R? 0.053/0.020 0.031/0.042 0.045/0.096 0.040/0.079 0.046/0.082 0.030/0.041 0.045/0.061 0.045/0.061
F; Chi-square statistics 1.610* 23.474 34.333 30.275 34.923+ 22.503 34.411+ 34.298

Note: +<0.10, *<0.05, **<0.01, ***<0.001

Baseline categories: Age: up to 29 yrs.; marital status, single; education: pre-primary, primary, secondary; profession: self-employed, farmer, fisherman; monthly
net household income: up to EUR 1,059; region: center. Types reflect increasing intrusiveness ranging from 1=government information campaigns,
2=governmentally mandated information mandates, 3=default rules, 4=choice architectures, to 5= subliminal advertisement.
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ONLINE APPENDIX

APPENDIX TABLE 1:
Descriptive Statistics of Individual, Household, and Geographic Variables Used in the Analysis
of the Danes’ Sample, Mean (SD) or Percent, Weighted

Variables Mean (SD) or %
Number of approved nudges (0-15) 7.79 (3.391)
High approval of System 1 nudges (%) 29.26
High approval of System 2 nudges (%) 71.57
High approval of Type 1 info campaign nudges (%) 74.70
High approval of Type 2 info mandate nudges (%) 63.51
High approval of Type 3 default rule nudges (%) 36.04
High approval of Type 4 choice architecture nudges (%) 21.84
High approval of Type 5 subliminal-advertisement stimuli (%) 24.45
Age d 48.28 (16.928)
Age, up to 29 yrs. (%) 21.08
Age, 30-39 yrs. (%) 12.06
Age, 40-49 yrs. (%) 17.47
Age, 50-59 yrs. (%) 18.20
Age, 60-69 yrs. (%) 19.83
Age, 70 and older (%) 11.36
Male (%) 51.85
Household size (1-6) 2.23 (1.156)
Number children (0-4) 0.47 (0.863)
Education, primary/elementary school (%) 14.71
Education, high school (%) 10.99
Education, lower elementary business school (%) 9.81
Education, elementary business school (%) 20.18
Education, short graduate (%) 8.01
Education, medium graduate /bachelor (%) 26.57
Education, longer graduate /university (%) 9.30
Annual gross household income (DKK)® 462,261 (253,383)
Under 199,999 DKK (%) 15.33
200,000-299,999 DKK (%) 16.16
300,000-399,999 DKK (%) 17.35
400,000-499,999 DKK (%) 12.05
500,000-599,999 DKK (%) 9.06
600,000-699,999 DKK (%) 9.93
700,000-799,999 DKK (%) 6.75
800,000-899,999 DKK (%) 6.95
Above 900,000 DKK (%) 6.43
Region Capital (%) 31.62
Region Zealand (%) 14.08
Region South Denmark (%) 20.93
Region Mid Jutland (%) 23.09
Region North Jutland (%) 10.28

N 834

Note: Sample was weighted to be face-to-face representative for gender, age, region.

a) For information purposes only; categories were used in the regression analyses.

b) Continuous variable was calculated using category midpoints plus the cap value of the highest income category. It
is for information purposes only; categories were used in the regression analyses.

40



APPENDIX TABLE 2
Descriptive Statistics of Individual, Household, and Geographic Variables Used in the Analysis
of the Hungarian Sample, Mean (SD) or Percent, Weighted

Variables Mean (SD) or %
Number of approved nudges (0-15) 8.44 (3.753)
High approval of System 1 nudges (%) 40.17
High approval of System 2 nudges (%) 71.56
High approval of Type 1 info campaign nudges (%) 72.66
High approval of Type 2 info mandate nudges (%) 70.82
High approval of Type 3 default rule nudges (%) 44.61
High approval of Type 4 choice architecture nudges (%) 27.86
High approval of Type 5 subliminal-advertisement stimuli (%) 38.63
Age ¥ 42.75 (14.252)
Age, up to 29 yrs. (%) 24.88
Age, 30-39 yrs. (%) 20.21
Age, 40-49 yrs. (%) 18.44
Age, 50-59 yrs. (%) 19.85
Age, 60-69 yrs. (%) 16.62
Male (%) 48.18
Education, 8 yrs. of elementary or less; finished secondary technical institute, vocational
school (%) 19.67
Education, secondary vocational, engineering, or grammar school with GCSE (%) 41.46
Education, completed college or university (%) 38.87
Monthly household income (HUF)® 225,061
(114,905)
Under HUF 80,000 (%) 8.43
HUF 80,001-140,000 (%) 19.42
HUF 140,001-200,000 (%) 20.15
HUF 200,001-260,000 (%) 17.30
HUF 260,001-320,000 (%) 12.63
HUF 320,001-380,000 (%) 8.52
HUF 380,001 and higher (%) 13.54
Social class low (%) 18.17
Social class mid (%) 49.85
Social class high (%) 31.99
Urban residence (%) 70.92
Community size, 1-1,000 (%) 7.22
Community size, 1,001-2,000 (%) 9.12
Community size, 2,001-5,000 (%) 15.62
Community size, 5,001-10,000 (%) 6.26
Community size, 10,001-20,000 (%) 10.69
Community size, 20,001-50,000 (%) 15.73
Community size, over 50,000 (%) 18.50
Community size, is Budapest (%) 16.86
N 852

Note: Sample was weighted to be face-to-face representative for age, gender, region, and settlement size.

a) For information purposes only; categories were used in the regression analyses.

b) Continuous variable was calculated using category midpoints plus the cap value of the highest income category. It
is for information purposes only; categories were used in the regression analyses.
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APPENDIX TABLE 3

Descriptive Statistics of Individual, Household, and Geographic Variables Used in the Analysis

of the United Kingdom Sample, Mean (SD) or Percent, Weighted

Variables

Mean (SD) or %

Number of approved nudges (0-15)

High approval of System 1 nudges (%)

High approval of System 2 nudges (%)

High approval of Type 1 info campaign nudges (%)

High approval of Type 2 info mandate nudges (%)

High approval of Type 3 default rule nudges (%)

High approval of Type 4 choice architecture nudges (%)

High approval of Type 5 subliminal-advertisement stimuli (%)

Age ?

Age, up to 29 yrs. (%)

Age, 30-39 yrs. (%)

Age, 40-49 yrs. (%)

Age, 50-59 yrs. (%)

Age, 60-69 yrs. (%)

Age, 70 and older. (%)

Male (%)

Marital status, single (%)

Marital status, married/living with partner (%)
Marital status, divorced/separated/widowed (%)
Education, secondary school, high school, NVQ levels 1 to 3, etc.; Still in full-time education;
No formal education

Education, university degree or equivalent prof. qualification, NVQ level 4, etc.
Education, higher university degree, doctorate, MBA, NVQ level 5, etc.
Employment, full-time (%)

Employment, part-time (%)

Employment, none (%)

Annual gross household income (GPB) ®

Up to GBP 14,000

GBP 14,001-21,000

GBP 21,001-28,000

GBP 28,001-34,000

GBP 34,001-41,000

GBP 41,001-48,000

GBP 48,001-55,000

GBP 55,001-69,000

GBP 69,001 or more

Region North East, Yorkshire, the Humber (%)
Region North West (%)

Region East/West Midlands (%)

Region East of England, South West (%)
Region South East (%)

Region Wales (%)

Region Scotland (%)

Social class A (%)

Social class B (%)

Social class C (%)

Social class D (%)

Social class E (%)

N

10.28 (3.310)
52.54
90.76
87.17
89.29
53.32
44.69
49.01

47.23 (16.474)
16.65
19.46
18.23
17.46
18.74
9.47
50.00
26.55
61.47
11.98

54.19
34.91
10.90
46.06
12.08
41.86

32,783 (20,201)
18.00
15.00
15.00
14.00
11.00

8.00
6.00
6.00
8.00
13.27
11.99
16.93
18.55
24.99
5.70
8.58
6.83
20.23
50.50
10.32
12.12
1,805

Note: Sample was weighted to be face-to-face representative on age, gender, region, and social class.
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a) For information purposes only; categories were used in the regression analyses.
b) Continuous variable was calculated using category midpoints plus the cap value of the highest income category. It
is for information purposes only; categories were used in the regression analyses.
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APPENDIX TABLE 4
Descriptive Statistics of Individual, Household, and Geographic Variables Used in the Analysis
of the Italian Sample, Mean (SD) or Percent, Stratified

Variables Mean (SD) or %
Number of approved nudges (0-15) 10.73 (3.463)
High approval of System 1 nudges (%) 61.40
High approval of System 2 nudges (%) 90.28
High approval of Type 1 info campaign nudges (%) 88.53
High approval of Type 2 info mandate nudges (%) 85.56
High approval of Type 3 default rule nudges (%) 62.48
High approval of Type 4 choice architecture nudges (%) 47.91
High approval of Type 5 subliminal-advertisement stimuli (%) 55.47
Age ¥ 40.65 (11.593)
Age, up to 29 yrs. (%) 20.38
Age, 30-39 yrs. (%) 25.51
Age, 40-49 yrs. (%) 28.48
Age, 50-59 yrs. (%) 20.65
Age, 60-69 yrs. (%) 4,99
Male (%) 52.09
Household size (1-5) 3.10 (1.109)
Children (%) 33.60
Marital status, single (%) 63.43
Marital status, married/living with partner (%) 30.50
Marital status, divorced/separated/widowed (%) 6.07
Education, pre-primary, primary, secondary (%) 15.25
Education, higher (%) 67.75
Education, university degree (%) 17.00
Profession, self-employed, farmer, fisherman (%) 20.51
Profession, white collar, blue collar (%) 42.24
Profession, student (%) 12.01
Profession, housewife (%) 9.04
Profession, retired (%) 2.43
Profession, temporarily not working, other profession (%) 13.77
Household income, monthly, net (EUR) ® 1,851 (879)
Up to EUR 1,059 (%) 15.65
EUR 1,060-1,264 (%) 12.96
EUR 1,265-1,549 (%) 16.87
EUR 1,550-1,939 (%) 14.84
EUR 1,940-2,454 (%) 19.43
EUR 2,455 and more (%) 20.24
Region North West (%) 26.32
Region North East (%) 18.35
Region Centre (%) 21.05
Region South (%) 22.81
Region Islands (%) 11.47

N 741

Note: Sample was weighted to be online representative for gender, age, and region; “high approval” denotes
approval of half or more of the nudges of each type.

a) For information purposes only; categories were used in the regression analyses.

b) Continuous variable was calculated using category midpoints plus the cap value of the highest income category. It
is for information purposes only; categories were used in the regression analyses.
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APPENDIX TABLE 5

Regression results of “sum of nudges” of each country

Denmark Hungary United Italy
Kingdom
Sumof1l5 Sumofl5 Sumofl5  Sum of 15
nudges nudges nudges nudges
Std. Beta Std. Beta Std. Beta Std. Beta
Individual measures:
Age, 30-39 yrs. 0.039 0.032 0.012 -0.034
Age, 40-49 yrs. -0.062 -0.064 -0.026 -0.001
Age, 50-59 yrs. 0.036 0.014 -0.038 0.090
Age, 60-69 yrs. 0.020 0.045 -0.075* 0.027
Age, 70 and older -0.070 -0.053
Male 0.004 -0.072* -0.122%** -0.074+
Married/living with partner 0.043 -0.042
Divorced/separated/widowed 0.020 -0.050
High school -0.028
Lower elementary business school 0.037
Elementary business school -0.021
Short graduate -0.058
Medium graduate /bachelor 0.062
Longer graduate /university -0.065
Secondary vocational, engineering or grammar school -0.049
Completed college or university -0.082
University degree or equivalent prof. qualification, etc. -0.023 -0.042
Higher university degree, doctorate, etc. 0.019 -0.040
Employment, full-time 0.004
Employment, part-time -0.016
Profession, white collar, blue collar 0.069
Profession, student 0.015
Profession, housewife 0.019
Profession, retired 0.011
Profession, not working, other profession 0.104*
Household measures:
Household size 0.015 -0.055
Presence of children 0.010
Number children 0.022
Annual gross household income:
200,000-299,999 DKK -0.135**
300,000-399,999 DKK -0.125*
400,000-499,999 DKK -0.097*
500,000-599,999 DKK -0.088+
600,000-699,999 DKK -0.090+
700,000-799,999 DKK -0.152**
800,000-899,999 DKK -0.118*
900,000 DKK and more -0.085+
Monthly household income:
HUF 80,001-140,000 0.022
HUF 140,001-200,000 0.026
HUF 200,001-260,000 -0.111+
HUF 260,001-320,000 0.024
HUF 320,001-380,000 -0.003
HUF 380,001 and higher -0.080
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APPENDIX TABLE 5, continued

Denmark Hungary United Italy
Kingdom
Sumof15 Sumofl5 Sumofl5  Sum of 15
nudges nudges nudges nudges
Std. Beta Std. Beta Std. Beta Std. Beta
Annual gross household income:
GBP 14,001-21,000 0.043
GBP 21,001-28,000 0.081*
GBP 28,001-34,000 0.069*
GBP 34,001-41,000 0.031
GBP 41,001-48,000 0.049
GBP 48,001-55,000 0.034
GBP 55,001-69,000 0.053
GBP 69,001 or more 0.025
Monthly net household income:
EUR 1,060-1,264 0.050
EUR 1,265-1,549 0.075
EUR 1,550-1,939 0.135**
EUR 1,940-2,454 0.130*
EUR 2,455 plus 0.084
Social class A 0.010
Social class B -0.032
Social class C 0.000
Social class D -0.023
Social class high 0.079
Social class mid 0.080
Geographic measures:
Urban residence 0.195*
DK Region Zealand -0.017
DK Region South Denmark -0.054
DK Region Mid Jutland 0.023
DK Region North Jutland 0.015
UK Region North East -0.013
UK Region North West -0.039
UK Region Midlands -0.065*
UK Region East of England, South West -0.044
UK Region Wales 0.013
UK Region Scotland -0.014
IT Region North West -0.133**
IT Region North East -0.065
IT Region South -0.023
IT Region Islands 0.002
Community size, 1-1,000 0.079
Community size, 1,001-2,000 0.186**
Community size, 2,001-5,000 0.136*
Community size, 5,001-10,000 0.067
Community size, 10,001-20,000 0.002
Community size, 20,001-50,000 0.008
Community size, over 50,000 0.001
N 834 852 1,805 741
R?/adj. R? 0.052/0.02  0.057/0.03  0.039/0.02  0.053/0.02
1 1 3 0
F statistic 1.689* 2.189** 2.392%** 1.610*
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