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Abstract

Unhealthy behavior can be extremely costly from a micro- and macroeconomic

perspective and exploring the determinants of such behavior is highly important

from an economist’s point of view. We examine whether locus of control (LOC)

can explain alcohol consumption as an important domain of health behavior. LOC

measures how much an individual believes in the causal relationship between her

own actions and her life’s outcomes. While earlier literature showed that an increas-

ing internal LOC is associated with increased health-conscious behavior in domains

such as smoking, exercise or diets, we find that drinking seems to be different. Using

German panel data, we find a significant positive effect of having an internal LOC on

the probability of moderate and regular drinking. We discuss two likely mechanisms

for this relationship and find interesting gender differences. While social investments

play an important role for men and women, risk perceptions are especially relevant

for men.
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1 Introduction

Unlike other practices of unhealthy behavior such as smoking, physical inactivity, un-

healthy diet, substance abuse or risky sexual behavior, alcohol consumption is still largely

accepted within most societies. According to data from the World Health Organization,

71.7 percent of Americans and 79.4 percent of Germans over the age of 15 consumed

alcohol in 2016. In the same year, the rate of lifetime abstainers was 9.2 percent and 7.9

percent, respectively, and thus vanishingly low. At the same time, a huge body of literature

spanning multiple fields (including medicine and social sciences) has empirically identi-

fied severe negative direct and indirect effects of regular alcohol consumption and binge

drinking on mental and physical health (see e.g. Marcus and Siedler, 2015; Carpenter and

Dobkin, 2017; Grønbæk, 2009; Boffetta and Hashibe, 2006; Merikangas et al., 1998; Cor-

rao et al., 2004) as well as social and economic outcomes (see e.g. Francesconi and James,

2019; Jones and Richmond, 2006; Macdonald and Shields, 2004; Ásgeirsdóttir et al., 2016;

Terza, 2002; Ohsfeldt and Morrisey, 1997; Mullahy and Sindelar, 1993, 1996). Like behav-

ior in other health domains, drinking can cause considerable micro- and macroeconomic

costs, e.g. through the strain that it places on public healthcare and safety expenditures,

as well as individual labor market outcomes. The estimated economic burden of excessive

alcohol consumption in the US was $249 billion in 2010 (Sacks et al., 2015).

Nevertheless, one notable distinction between alcohol consumption and other forms of

unhealthy behavior is the important differentiation between different levels of “unhealth-

iness”. The medical literature is much less united in the discussion about health effects

of moderate drinking, with many studies finding positive effects of moderate drinking on

especially cardiovascular diseases (Grønbæk, 2009; Rehm et al., 2001; Renaud et al., 1998;

Peters et al., 2008; Ronksley et al., 2011). Moreover, the economic literature has also found

a clear quadratic relationship between alcohol consumption and economic outcomes, with

moderate levels of drinking being associated with higher earnings and employment proba-

bilities (Ziebarth and Grabka, 2009; Peters and Stringham, 2006; Ours, 2004; Macdonald

and Shields, 2001).

Hence, explaining the determinants of drinking as well as differentiating between dif-

ferent intensities of alcohol consumption is important in enabling policy-makers to tackle

its unwanted costs. In this paper, we investigate the role of locus of control (LOC) on indi-
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vidual alcohol consumption. LOC can be characterized as a “generalized attitude, belief, or

expectancy regarding the nature of the causal relationship between one’s own behavior and

its consequences” (Rotter, 1966), describing whether individuals believe in the effects of

their own actions on their life’s future outcomes. While an individual with an internal LOC

believes that she is in control of the consequences of her own actions, an external individ-

ual attributes her life’s outcomes to luck, chance, fate or other external forces. LOC has

already been shown to have an important effect on behavior and decision-making in areas

such as human capital investment (Coleman and DeLeire, 2003; Caliendo et al., 2020), job

search effort (Caliendo et al., 2015; McGee and McGee, 2016), labor force participation

(Hennecke, 2020), savings (Cobb-Clark et al., 2016), occupational attainment (Heywood

et al., 2017; Cobb-Clark and Tan, 2011), entrepreneurial activity (Caliendo et al., 2014),

labor market mobility (Caliendo et al., 2019) and investment behavior (Salamanca et al.,

2016; Pinger et al., 2018).

Cobb-Clark et al. (2014) identify a positive relationship between LOC and “healthy”

behavior in terms of reduced smoking, healthier diet and more exercise, but also a counter-

intuitive relation between having an internal LOC and being more prone to participate

in binge drinking. We extend their analysis by drawing a more detailed picture on the

special case of drinking behavior: put simply, we ask whether drinking is different. We do

this in two steps, first by showing empirically that an internal LOC is indeed associated

with a higher probability of reporting moderate or regular drinking even if we control for

an extensive list of control variables such as socio-economic information, health status

and other personality and preference measures. Our estimations are based on extensive

information available in the Socio-Economic Panel (SOEP, 2017), a large representative

household panel from Germany. Men with a medium or high internal LOC are, on average,

about 4% more likely to be moderate or regular drinkers compared with men with a low

internal LOC. Women with a high internal LOC are even 7.8% more likely to be at

least moderate drinkers compared with women in the lowest LOC category. While LOC

increases the probability of moderated drinking similarly for men and women, the effect

on regular drinking is only observable for men.

We use this stylized fact in a second step and hypothesize about the mechanisms be-

hind this finding. On the one hand, LOC is likely to be highly predictive of individual

investment in social networks and thus drinking opportunities, given that attending so-
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cial gatherings is often inextricably linked with alcohol consumption. On the other hand,

an increased perception of internal individual control might reduce the perceived impor-

tance of risk for life’s outcomes. The future risks of alcohol consumption might thus be

underestimated if individuals believe in their own ability to cope with or prevent the neg-

ative consequences of unhealthy behavior. Discussing and empirically identifying these

two distinct channels is a major contribution of our paper as both channels can have very

distinct medical and economic consequences based on the likely amounts and frequencies

of consumption in which they result. Based on ancillary analyses, using information on

individuals’ leisure activities and reported risk attitude, we find indications for both mech-

anisms. While the social investment theory is similarly important for men and women,

differences in risk perception seem to play a significant role for men only.

2 Previous Literature

Rational Choice Framework Motivated by medical literature on the adverse effects

of unhealthy behavior, the drivers of such behavior have been relatively well explored

in modern economic literature. The standard economic approach to study health-related

behavior concentrates on a traditional rational choice model. This model assumes that

individuals maximize the present discounted value of lifetime utility. In the well-known

health-capital model by Grossman (1972, 2000), individuals are assumed to behave in an

unhealthy manner (e.g. smoke or drink) if the resultant instantaneous pleasure is higher

than the expected utility from investing in good future health by being health conscious,

plus the monetary costs of the behavior (e.g. the price of alcohol). The rational choice

approach is especially powerful in explaining moderate unhealthy behavior as it accounts

for non-standard approaches of time discounting, i.e. present-biased and time-inconsistent

preferences (see e.g. Cutler et al., 2003; Gruber and Köszegi, 2001). With respect to

drinking behavior, time-inconsistent preferences are most often discussed in the context

of alcohol control policies (see e.g. Marcus and Siedler, 2015). Additionally, information

constraints and cognitive limitations (see e.g. Kenkel, 1991), as well as bounded rational-

ity, demonstrated by – for example – self-control failures (Schilbach, 2019), are discussed

as important issues in the rational choice approach towards explaining alcohol consump-

tion. Over the years, multiple other approaches within the rational choice approach have

evolved. For example, peer effects have been found to be highly important, especially in
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adolescence (see e.g. Duncan et al., 2005; Argys and Rees, 2008; Lundborg, 2006).1 A de-

tailed discussion of the economics behind health-related behavior in general and alcohol

consumption in particular as well as a profound literature review can be found e.g. in

Cawley and Ruhm (2011) and Cook and Moore (2000).

Psychological Determinants and Locus of Control While the aforementioned ra-

tional choice framework attributes unexplained individual heterogeneity in unhealthy be-

havior to idiosyncratic shocks, behavioral economics has motivated modern empirical

studies to investigate the psychological black box behind such behavior. In recent years, a

growing body of literature has explored the psychological determinants of health-related

behavior. Within early psychological and medical literature, small-scale empirical studies

have found relationships between personality traits (such as susceptibility to peer pressure,

self-esteem, extraversion and neuroticism) and substance use in both adolescents (Diel-

man et al., 1987; Wijatkowski et al., 1990) and adults (see e.g. Vollrath et al., 1999; Booth

Kewley and Vickers, 1994; Lemos-Giráldez and Fidalgo-Aliste, 1997). The early studies

on the effects of LOC typically used very specific measures of individual perceived control

in the health domain, finding important relationships between health-related LOC and

substance use in adolescence (Carman, 1974; Dielman et al., 1987), and decisions about

diet, exercise, smoking and seat belt use in adulthood (see e.g. Wallston et al., 1978; Wall-

ston and Wallston, 1978; Furnham and Greaves, 1994; Lemos-Giráldez and Fidalgo-Aliste,

1997; Holt et al., 2014).

With respect to alcohol consumption, Steptoe and Wardler (2001) found that the

perception of high, health-related external control is associated with a higher probability

of frequent alcohol consumption in a sample of European university students.2 Mendolia

and Walker (2014) analyzed the effect of LOC and self-esteem on health-related behavior

for a group of adolescents aged 15-16 years. With respect to alcohol consumption, they

find a weak, positive link of having an external perception of control with the frequency

of getting drunk when drinking, but no significant association with regular drinking.

1Based on earlier work from psychology (see e.g. Rachlin, 1997), a lot of research has also been conducted
on addictions as an important driver of excessive unhealthy behavior. This literature assumes that current con-
sumption is positively affected by past consumption, and thus it models addiction using autocorrelation within
the demand functions for addictive goods (Becker and Murphy, 1988; Chaloupka, 1991).

2One should note the distinct difference between their health-related LOC variable and our general LOC
measure. The general measure paints a much broader picture of individuals’ personality and entails more complex
behavioral implications. Concentrating on only one aspect of LOC might lead to neglecting similarly important
but potentially conflicting behavioral consequences.
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Lassi et al. (2019) find an association between external LOC and hazardous drinking for

samples of teenagers in the UK. Chiteji (2010) analyses the effect of self-efficacy (which is

strongly linked to LOC) on drinking and exercising, and finds a negative association with

drinking using the 1972-sample of male household heads in the Panel Study of Income

Dynamics (PSID). A more recent and closely related study to our work is the paper

by Cobb-Clark et al. (2014). They discuss the role of LOC for individual health-related

behavior on multiple dimensions including diet, smoking and exercise. Using data from

the Household, Income and Labour Dynamics in Australia (HILDA) survey, they rely on

a self-efficacy scale as a proxy for LOC. They find positive effects of their LOC measure

on healthy habits such as healthy diet, abstaining from smoking and regular exercise.

They also identify significantly positive effects of LOC on excess alcohol consumption (i.e.

binge drinking). Although most existing literature finds a negative association between

internal LOC and drinking, it is still rather inconclusive due to very selective samples and

very heterogeneous measures for LOC and drinking. Additionally, most of these studies

concentrated on excessive rather than moderate drinking. We will generalize and extend

the analysis by examining a more representative sample of adults for whom a stable

LOC can be assumed. We will also use more informative measures of moderate alcohol

consumption and a more general measure of LOC.

3 Data and Empirical Approach

Building upon the existing literature, we estimate the relationship between an internal

LOC and self-reported alcohol consumption. The estimations are conducted using the

extensive information available from the Socio-Economic Panel (SOEP, 2017), a large

representative longitudinal household panel from Germany (see Goebel et al., 2019, for

more information). The SOEP includes detailed socio-economic information and surveys

individuals’ LOC as well as their health behavior – including alcohol consumption – on

a regular basis. While this is also true for other international surveys such as HILDA or

NLSY79, the SOEP is the only data source that also enables us to observe important

endogenous variables – such as risk and time preferences – as well as social interac-

tions of individuals on a regular basis. This enables us to paint a more detailed picture
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about potential channels behind the estimated relationship.3 We restrict our sample to

all observations for individuals between the age of 20 to 70 years4 for the 2006, 2008

and 2010 waves, within which we observe the self-assessed and reported amount of alco-

hol consumption. The sample is further reduced by item non-response in the LOC and

other explanatory variables. The final estimation sample comprises 34,629 observations

for 14,937 individuals. Of these, 8,005 individuals are observed three times, while 3,250

and 3,682 are observed once and twice, respectively. The later estimations will always be

reported separately for men (48% of the sample) and women (52%) to take care of im-

portant, gender-specific effects, as is common in personality and health literature (see e.g.

Cobb-Clark et al., 2014; Ólafsdóttir and Ásgeirsdóttir, 2015). Table A.1 in the Appendix

provides an overview of the main summary statistics for the sample.

3.1 Locus of Control

For our sample, LOC is measured in 2005 and 2010, in which years SOEP respondents

were asked how closely a series of ten statements (items) characterized their views about

the extent to which they influence what happens in life. Responses were measured on a

seven-point Likert scale ranging from 1 (‘disagree completely’) to 7 (‘agree completely’). A

list of the set of items used – derived from the original questionnaire module constructed

by Rotter (1966) – as well as the means of the observed responses in the full sample and

separated by gender can be found in Table 1.

As a first step in constructing our LOC variable, we conduct an exploratory factor

analysis in which we investigate the way in which these items load onto latent factors.

The factor analysis reveals that items 1 and 6 have a negative loading and items 2, 3, 5,

7, 8 and 10 have a positive loading onto a first factor. The factor’s eigenvalue is 1.84. A

second factor has an eigenvalue of only 0.54 and can be neglected. Item 4 does not clearly

load onto the first factor and item 9 has an unintuitive attribution, such that we exclude

both in line with the earlier literature.

Subsequently, we use a two-step process to create a continuous, unidimensional LOC

3Nevertheless, sensitivity checks have also been conducted using the available information from these two
alternative data sources and the results are strongly robust between data sources.

4The age restriction – which excludes very young adults as well as elderly people – is intended to leave us with
a more homogeneous sample in the analyzed context. For both groups, alcohol consumption rates are distinctly
different from those of all other adults. Additionally, the consequences of unhealthy behavior are arguably different
for such groups compared with those of mid-aged adults in the working population, which would hamper the later
theoretical considerations. Based on a sensitivity analysis that included both age groups, all estimated effects are
robust in this respect.
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Table 1: Components of Locus of Control in SOEP (2005 and 2010 waves)

No Item All Men Women

Q: The following statements apply to different attitudes towards life and the future.
To what degree do you personally agree with the following statements?
Scale: 1 (Disagree completely) - 7 (Agree completely)

I1: How my life goes depends on me 5.45 5.47 5.42∗∗∗

I2: Compared to other people, I have not achieved what I deserve (-) 3.27 3.35 3.19∗∗∗

I3: What a person achieves is above all a question of fate or luck (-) 3.52 3.43 3.61∗∗∗

I4: If a person is soc. active, she can have an effect on soc. conditionsc 3.60 3.61 3.59
I5: Other people have a controlling influence over my life (-) 3.13 3.16 3.10∗∗∗

I6: One has to work hard in order to succeed 6.01 6.02 6.01
I7: If I run up against difficulties in life, I doubt my own abilities (-) 3.29 3.02 3.54∗∗∗

I8: Opportunities in life are determined by social conditions (-) 4.52 4.43 4.60∗∗∗

I9: Inborn abilities are more important than any efforts one can makec 4.86 4.89 4.84∗∗∗

I10: I have little control over the things that happen in my life (-) 2.66 2.65 2.67

Observations 34,629 16,674 17,955

Source: SOEP, 2005 and 2010 waves, version 33, doi:10.5684/soep.v33.
Notes: Significance stars refer to the significance level of a t-test for mean equivalence between men and woman: ∗ p < 0.1,
∗∗ p < 0.05, ∗∗∗ p < 0.01. Items marked with a (-) are reversed prior to factor analysis.
c Items 4 and 9 are not included in the analysis.

factor variable, consistent with previous literature (see e.g. Piatek and Pinger, 2016).

Based on the exploratory factor analysis, we first reverse the scores for the external items

(items 2, 3, 5, 7, 8 and 10) such that all eight items are increasing in internality. Secondly,

we use confirmatory factor analysis to extract a single factor for each year separately.5

This has the advantage of avoiding equal weighting of all items and instead relies on the

data to determine how each item is weighted in the overall index. As per Piatek and

Pinger (2016), simply averaging the items risks measurement error and attenuation bias.

The resulting factor is therefore increasing in internal LOC and its distribution is shown in

Figure 1. Additionally, Figure 1 reports the kernel densities of the LOC factor separately

for men and women. It can be seen from both the distribution in Figure 1 as well as most

of the items in Table 1 that men are more internal than women (see Specht et al., 2013, for

a more detailed discussion of gender differences). We account for these gender differences

in our empirical analysis by using fully separated estimation models and standardizing

the continuous LOC factor as well as generating dichotomous indicators separately within

both sub-samples.

There is evidence that LOC is relatively stable for the working-age population (see

e.g. Preuss and Hennecke, 2018; Cobb-Clark and Schurer, 2013) and thus reverse causal-

5For the estimation of the factor loadings within the confirmatory factor analysis, the information from all
available LOC observation years is used simultaneously to minimize the risk of temporary measurement error
issues affecting the factor loadings. Thus, the factor loadings are constant over time but the item values and thus
the LOC factor are still time variant.
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Figure 1: Distribution of Locus of Control

Source: SOEP, 2005 and 2010 waves, version 33, doi:10.5684/soep.v33, own illustration.

ity is unlikely. With respect to alcohol consumption, potential endogeneity concerns are

additionally likely to apply to excessive consumption only. Such consumption occurs sel-

domly in our sample. To further minimize these concerns, we ensure that the LOC factor

is never measured after the period in which we measure alcohol consumption. Thus, if

necessary, the information is then imputed forward into the years in which we observe al-

cohol consumption, i.e. the LOC from 2005 is used as the explanatory variable for alcohol

consumption in 2006 and 2008 and LOC from 2010 is used for consumption in 2010. Given

that we observe LOC only once for 34% of the sample and keeping in mind that variation

for the remaining part is likely to arise from temporary measurement inaccuracy (see e.g.

Preuss and Hennecke, 2018), we will not be able to use a fixed-effects framework later on.

We test the robustness of our results to different specifications of the LOC indicator in

Section 4.3.

3.2 Alcohol Consumption

In 2006, 2008 and 2010, individuals were asked to rate their consumption of four different

types of alcoholic beverages (beer, wine, spirits, and mixed drinks) on a scale from 1 (reg-

ularly) to 4 (never). Based on a combination of all those answers and guided by the work

of Ziebarth and Grabka (2009), we generate an ordinal measure of alcohol consumption.6

6As already noted by Ziebarth and Grabka (2009), the main drawback of this measurement is the rather vague
and subjective character, as no concrete information about the exact quantity of alcohol consumption is collected.
We conduct a sensitivity check to test our measures and results in this respect and show the robustness of our
results against the use of a more objective measure of alcohol consumption (see Section 4.3 for more detail).
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Table 2: Summary Statistics and Descriptive Analysis – Alcohol Consumption

All Men Women

All External Internal All External Internal

Alcohol Consumption
Abstainers 0.12 0.09 0.11 0.06∗∗∗ 0.15 0.17 0.12∗∗∗

Rare Drinkers 0.29 0.21 0.22 0.19∗∗∗ 0.36 0.37 0.34∗∗∗

Moderate Drinkers 0.42 0.44 0.41 0.46∗∗∗ 0.40 0.37 0.43∗∗∗

Regular Drinkers 0.18 0.27 0.26 0.29∗∗∗ 0.09 0.08 0.11∗∗∗

Observations 34,629 16,674 17,955

Source: SOEP, 2006, 2008, 2010 waves, version 33, doi:10.5684/soep.v33, own calculations.
Notes: Individuals are grouped into internals and externals based on whether their LOC is lower/equal (external) or higher
(internal) than the median. Significance stars refer to the significance level of a t-test for mean equivalence between externals
and internals: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The variable categorizes individuals into the following four groups:

1) Abstainers: No consumption of all four types,

2) Rare Drinkers: Seldom drinking of at least one type, no occasional drinking,

3) Moderate Drinkers: Occasional drinking of at least one type, no regular drinking,

4) Regular Drinkers: Regular drinking of at least one type.

Table 2 provides an overview of the shares of alcohol consumption in the sample. In the

full sample, 60% of the individuals are counted as being moderate (42%) or regular (18%)

drinkers and 12% can be characterized as abstainers (no alcohol consumption at all). In

line with expectations, the share of drinkers is distinctly lower for women (40% moderate

drinkers and 9% regular drinkers) than for men (44% moderate drinkers and 27% regular

drinkers). 15% of all women are abstainers compared with 9% of men.7

Additionally, Table 2 summarizes the results of a first descriptive analysis of the re-

lationship between LOC and alcohol consumption. The results of the t-tests for mean

equality indicate that for both men and women, the share of individuals who indicate

that they are moderate or regular drinkers is significantly higher in the group of internal

individuals (individuals with a LOC larger than the sample median). The share of moder-

ate drinkers in the internal men category is 46%, while the share in external men is 41%.

Internal men are also more likely to be regular drinkers (29% as opposed to 26%) and less

likely to be abstainers (6% as opposed to 11%). All differences hold similarly for women.

7Men and women also differ with respect to the beverage types that they consume: while 60% (15%) of men
consume beer (spirits) at least occasionally, only 20% (6%) of women do so. As opposed to this, the share of
moderate wine drinkers is higher for women (41% as compared to 37%). Descriptive statistics by alcohol types
are available from the authors on request.
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3.3 Estimation Strategy

Based on the available data, the obvious modeling choice would be to estimate an ordered

response model. However, this model is based on the proportional odds assumption, which

can be easily tested with a Brant (1990) test. The statistics of the Brant test for parallel

regressions indicate a strong violation of the proportional odds assumption in the full

model for men and women in our case, such that we refrain from using an ordered response

model.8 Instead, we estimate four separate binary choice models based on the four drinking

indicators Dj with j = {1, 2, 3, 4} summarized in Table 3.

Table 3: Dependent Variables in the Estimation

Drinking Indicator Never Rare Moderate Regular

Main Indicator (Section 4.1)
D1 Moderate + Regular D1 = 0 D1 = 0 D1 = 1 D1 = 1

Supplementary Indicators (Section 4.2)
D2 Moderate D2 = 0 D2 = 0 D2 = 1 missing
D3 Regular D3 = 0 D3 = 0 missing D3 = 1
D4 Regular (Intensive) missing missing D4 = 0 D4 = 1

As our main indicator – D1it – we estimate the average marginal effects of an individual’s

LOC on her probability of being a moderate or regular drinker as opposed to be an

abstainer or rare drinker in Section 4.1. We choose this indicator as our main explanatory

variable as it can be roughly interpreted as the choice at the extensive margin.9 In a

further step in Section 4.2, we take a closer look at potential differences at the intensive

margin by also estimating the relationship between LOC and the probability of being

a moderate drinker as opposed to being an abstainer or rare drinker (D2it), a regular

drinker as opposed to being an abstainer or rare drinker (D3it), as well as a regular

drinker as opposed to being an moderate drinker (D4it). Indicators D2it, D3it and D4it

enable us to make statements about the effects of LOC on the probabilities of moderate

and regular consumption independent from each other. Nevertheless, it should be noted

that the estimated effects using those outcome variables are at risk of sample selection

bias. Therefore, the estimated results should be interpreted with care and only serve as

8We conduct the Brant test as an omnibus test for the entire model, and separately for each of the independent
variables. The test statistics indicate a strong violation of the proportional odds assumption in the full model for
men and women, as well as for the LOC factor for men. The results are available from the authors upon request.

9Abstainers and rare drinkers are always grouped into one reference group, i.e. rare drinkers are simplified
as non-drinkers. An additional analysis revealed that abstainers and rare drinker do not significantly differ with
respect to their LOC, which is why pooling them into one reference group is suitable. The results are available
from the authors upon request.
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ancillary evidence, additional to the main indicator.

All estimations are conducted using the following estimation equation:

P (Djit = 1) = P (β1 + β2locit + β3Dit + β4LMit + β5Pi + β6Hit + β7T + εit > 0), (1)

where Djit is one of the four indicators for alcohol consumption j = {1, 2, 3, 4} of indi-

vidual i at time t and locit is the (imputed) LOC of individual i in t. Each model pools

observations from the 2006, 2008, and 2010 waves and contains an extensive list of so-

ciodemographic controls Dit, such as demographic information (gender, age, nationality,

region of residence, number of children in the household, an indicator for expecting parents

as well as young children (aged 0-1 and 1-7) in the household, family status, net house-

hold income and religious affiliation) and educational controls (school degree, vocational

degree and university degree), as well as current individual labor market controls LMit,

which are gross labor income, labor force status and occupational autonomy. Averaged

and standardized personality and preferences measures Pi (i.e. the Big Five personality

traits, general and health-related risk aversion as well as patience and impulsiveness as

a proxy for individual time preferences) are also included. Finally, the individual health

status (indicator for officially assessed, severe disability or working incapability, subjective

health and body mass index) as well as health-related behavior (smoking, healthy diet

and exercise) Hit is included and T captures time-fixed effects such as the interview year,

interview season as well as the day of the week.10 See Table A.1 for the full list of controls.

Equation 1 is estimated using binary logit models and average marginal effects are

reported in the following. LOC is always standardized and categorized within the sub-

samples such that e.g. having a high LOC corresponds to a high LOC compared to all

other individuals within the selected consumption categories and within the same gender.

Standard errors are clustered at the personal level to account for serial correlation in the

error terms, which occurs due to the panel nature of the data.

10The majority of interviews (approximately 90%) are conducted between February and June, which is why
interview month controls cannot be used in the model and interview months are grouped into interviews conducted
in spring (March-May), summer (June-September) and autumn/winter (October-February).
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4 Results

4.1 Main Indicator – Extensive Margin

Table 4 summarizes the average marginal effects based on the logit model using the bi-

nary indicator of moderate or regular drinking (D1) as the dependent variable. Column

(1) shows the descriptive raw difference when we only control for time effects such as the

year, season, and day of week. Consistent with the descriptive differences in Table 2, the

estimates show a positive raw gap in the probability of moderate and regular drinking

between internals and externals. The more internal that an individual is, the higher the

probability of reporting at least moderate drinking. We can see that this descriptive raw

difference between internals and externals becomes smaller but remains significantly posi-

tive when we include additional sets of control variables in columns (2) to (5). The largest

part of the raw difference can be explained by underlying differences in demographics and

educational background (column 2) for both men and women. Including labor market

information in column (3) and other personality measures in column (4) only marginally

decreases the estimated effects, while including health information in column (5) has a

slightly larger effect especially for women.11 Column (5) contains the results for the full

specification and is our preferred specification to which we will refer in the following.12

An increase in an individual’s LOC by one standard deviation on average increases the

probability of moderate or regular drinking by 1.3 percentage points for men as well as

women, holding all other variables constant. This corresponds to a relative effect of 1.8%

for men and 2.7% for women based on the sample means of 71% and 49%, respectively

(see Table 2). While we observe a substantial decrease in the estimated effect on D1 from

column (1) to column (5), it is important to note that our data contain a very rich set

of control variables. The evolution of the estimated effect from column (3) to column (5)

can be interpreted as evidence that the relationship between LOC and moderate/regular

drinking is robust and likely not driven by personality or health characteristics. However,

we will analyze the sensitivity of our results with respect to omitted variables following

Oster (2019) in Section 4.3.

Although these effects appear to be rather small, concurrent with the low overall

11It should be noted that the controls for health behavior in other health domains are endogenous explanatory
variables. The inclusion of these variables moderates the effects of LOC on alcohol consumption therefore are a
conservative estimate of the true effect.

12The full estimation results for the specification in column 5 can be found in Table A.2.

12



Table 4: Main Results (Logit, Marginal Effects) – Main Drinking Variable

Outcome Variable: Moderate or Regular Drinking D1

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Men
LOC Factor (cont.) 0.036∗∗∗ 0.020∗∗∗ 0.018∗∗∗ 0.016∗∗∗ 0.013∗∗∗

(0.004) (0.004) (0.004) (0.005) (0.005)
Locus of Control Terciles (Ref.: [LOCmin, LOCP33])
(LOCP33, LOCP66] 0.069∗∗∗ 0.043∗∗∗ 0.040∗∗∗ 0.036∗∗∗ 0.029∗∗∗

(0.010) (0.010) (0.010) (0.010) (0.010)
(LOCP66, LOCmax] 0.080∗∗∗ 0.043∗∗∗ 0.041∗∗∗ 0.034∗∗∗ 0.028∗∗

(0.011) (0.011) (0.011) (0.011) (0.011)

Pseudo R2 0.006 0.035 0.039 0.044 0.057 0.006 0.036 0.039 0.044 0.057
Observations 16,674 16,674 16,674 16,674 16,674 16,674 16,674 16,674 16,674 16,674

Women
LOC Factor (cont.) 0.051∗∗∗ 0.025∗∗∗ 0.024∗∗∗ 0.020∗∗∗ 0.013∗∗

(0.005) (0.005) (0.005) (0.005) (0.005)
Locus of Control Terciles (Ref.: [LOCmin, LOCP33])
(LOCP33, LOCP66] 0.071∗∗∗ 0.037∗∗∗ 0.034∗∗∗ 0.029∗∗∗ 0.017

(0.011) (0.011) (0.011) (0.011) (0.011)
(LOCP66, LOCmax] 0.121∗∗∗ 0.063∗∗∗ 0.060∗∗∗ 0.053∗∗∗ 0.038∗∗∗

(0.011) (0.011) (0.011) (0.012) (0.012)

Pseudo R2 0.009 0.056 0.057 0.064 0.083 0.008 0.056 0.057 0.065 0.083
Observations 17,955 17,955 17,955 17,955 17,955 17,955 17,955 17,955 17,955 17,955

Time-Fixed Effects 3 3 3 3 3 3 3 3 3 3

Demographics 3 3 3 3 3 3 3 3

Education 3 3 3 3 3 3 3 3

Labor Market 3 3 3 3 3 3

Personality 3 3 3 3

Health 3 3

Source: SOEP, 2006, 2008, 2010 waves, version 33, doi:10.5684/soep.v33, own calculations.
Notes: Clustered standard errors in parentheses. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Full estimation results for column
(5) can be found in Table A.2 in the Appendix. All other full results are available from the authors upon request.

explained variability of alcohol consumption in the model (see pseudo R2 in Table 4),

they hold considerable economic relevance. The magnitude of the effect is of a similar size

to the marginal effects of knowingly important preference measures such as the willingness

to take risks (general and health-related) and patience (as a proxy for time preferences),

which can be found in Table A.2.

To identify potential non-linearities, we consider indicators for being in a different

tercile of the LOC distribution as explanatory variables in columns (6) to (10). The re-

sults show a similar picture to that of the continuous LOC measure. For men, having

a medium LOC ((LOCP33, LOCP66]) on average increases the probability of occasional

or regular consumption by 2.9 percentage points (4.1%) compared to having a low LOC

([LOCmin, LOCP33]). Having a high LOC ((LOCP66, LOCmax]) increases men’s probabil-

ity of occasional or regular consumption in a similar magnitude by 2.8 percentage points
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Table 5: Main Results (Logit, Marginal Effects) – Intensive Margin Drinking Variables

Moderate Drinking D2 Regular Drinking D3 Regular Drinking D4

(vs. Non/Rare) (vs. Non/Rare) (vs. Moderate)

(1) (2) (3) (4) (5) (6)

Men
LOC Factor (cont.) 0.016∗∗∗ 0.008 -0.006

(0.006) (0.007) (0.006)
Locus of Control Terciles (Ref.: [LOCmin, LOCP33])

(LOCP33, LOCP66] 0.030∗∗ 0.043∗∗∗ 0.014
(0.013) (0.015) (0.013)

(LOCP66, LOCmax] 0.031∗∗ 0.026 -0.008
(0.014) (0.017) (0.014)

Observations 12,138 12,138 9,380 9380 11,830 11,830

Women
LOC Factor (cont.) 0.013∗∗ 0.006 -0.001

(0.005) (0.005) (0.005)
Locus of Control Terciles (Ref.: [LOCmin, LOCP33])

(LOCP33, LOCP66] 0.015 0.006 0.006
(0.011) (0.010) (0.011)

(LOCP66, LOCmax] 0.040∗∗∗ 0.016 0.002
(0.012) (0.011) (0.013)

Observations 16,317 16,317 10,736 10736 8,857 8,857

Time-Fixed Effects 3 3 3 3 3 3

Demographics 3 3 3 3 3 3

Education 3 3 3 3 3 3

Labor Market 3 3 3 3 3 3

Personality 3 3 3 3 3 3

Health 3 3 3 3 3 3

Source: SOEP, 2006, 2008, 2010 waves, version 33, doi:10.5684/soep.v33, own calculations.
Notes: Clustered standard errors in parentheses. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
Full estimation results for column (1) can be found in Table A.2 in the Appendix. All other full estimation results are
available from the authors upon request.

(3.9%). Thus, the effect appears to be non-linear for men. For women, having a high LOC

increases their probability of occasional or regular consumption on average by 3.8 per-

centage points (7.8%), while the effect of a medium LOC is not significant when compared

to having a low LOC.

4.2 Supplementary Indicators – Intensive Margin

As the results from the Brant test already indicated, the effect of LOC is likely to differ

between different intensities of alcohol consumption. To further investigate this, we devote

some further attention to how the effect might differ at the intensive margin, i.e. whether

LOC has a particularly strong effect on moderate or regular drinking. Table 5 summarizes

the estimated average marginal effects of LOC using the three supplementary binary

indicators Dj={2,3,4} as dependent variables.
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If we abstract from potential sample selection bias discussed in Section 3.3, the re-

sults reveal that for men having an internal LOC increases the probability of reporting

occasional drinking (columns 1 and 2) as well as to some extent also the probability of

reporting regular drinking (columns 3 and 4). Having a medium (high) LOC on average

increases a man’s probability of being a moderate drinker by 3.0 (3.1) percentage points.

The marginal effect of a medium LOC on regular drinking is 4.3 percentage points, while

the effect of a high LOC is smaller and not significant, revealing a potential non-linearity in

the effect of LOC on regular drinking. In columns (5) and (6), we do not find a significant

influence of LOC on the intensive margin between regular and moderate drinking.

The overall picture is slightly different for women: while especially a high LOC in-

creases the probability of moderate drinking even more strongly for women than for men,

no significant relationships can be observed for women’s regular drinking. Women with a

high LOC are on average more likely to drink moderate amounts by approximately 4.0

percentage points compared to abstain or drink only rarely, although internal and external

women do not significantly differ in their probabilities of being regular drinkers.

4.3 Robustness Checks

We test the robustness of our results with respect to both the definition of our main

explanatory variable and our outcome variable as well as with respect to potentially

omitted variables.

Explanatory Variable In a first step, we check the robustness of our estimated ef-

fects with respect to the construction and imputation of the LOC measure. Thus, we

construct two alternative LOC measures and re-estimate our main model for these al-

ternative explanatory variables. The results can be found in Table A.3. First, we find

that our estimated effects are robust against the use of a simple average over all eight

LOC items (panel 1a), which assumes equal weights for each item on the latent factor.

Second, we check whether our estimated effects are sensitive to the use of an averaged

LOC imputed over all available observations, which wipes out all within-variation in LOC

for those individuals whom we observe more than once. This adjustment is expected to

reduce measurement inaccuracies in the situational measurement of LOC. The estimated

effects presented in panel 1b are also robust in this respect.
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Outcome Variable – Definitions In order to test the robustness of the estimated

effects with respect to the choice of the drinking indicators as the main outcome variables,

we construct alternative measures of consumption and re-estimate the effects for these

alternative dependent variables. To investigate whether effects are driven by differences

at the extensive or intensive margin, they are re-estimated using an indicator for being an

abstainer as abstainers and rare drinkers were pooled in all main drinking indicators. In

line with the main results, the effects in panel 2a of Table A.3 are significantly negative,

indicating a reduced probability of being an abstainer for internal men and women.

Outcome Variable – Objective Amounts The estimated results might also be biased

by the subjective nature of the alcohol consumption variable used. As our main dependent

variable is based on the self-assessed amount of consumption, it not only depends on the

actual consumption level but also the individual’s perception of the terms ‘regular’ and

‘occasional’. If individuals perceive amounts differently based on their LOC, this would

bias our results.13 We can test the reliability of our measure and the sensitivity of our

results with respect to the subjectivity of the reported amounts using measures of concrete

frequencies and amounts available in the SOEP 2016 wave. In 2016, individuals do not

self-assess their consumption but report objective amounts and frequencies. An overview

of the descriptive statistics for these variables can be found in Table A.4.14

The new dependent variables are generated based on the reported frequency of con-

sumption and the reported consumption amount per consumption day. LOC is imputed

from the 2015 wave.15 The results of this sensitivity check are reported in panel 2b of

Table A.3. First, the binary indicator for drinking is one if the individual reports drinking

at two or more days per week (“moderate or high frequency”). This behavior is assumed

to correspond most closely to “occasional or regular consumption” as per the baseline.

The sensitivity check indicates that the results from the baseline are relatively robust

with respect to the type of reporting. Although effects for men lose significance due to

the extreme reduction in sample size, the effect sizes for high LOC remain stable for men

13See, for example, Greene et al. (2014) for a detailed discussion of the consequences of unobserved thresh-
old heterogeneity in self-evaluated ordered variables in which they also discuss personality traits as potentially
important threshold covariates.

14The correlation between subjective intensities in 2010 and concrete frequencies in 2016 is 0.634. This is fairly
high given that the observations lie six years apart and thus already indicates that the subjectively reported
intensities are quite reliable.

15The measurement of LOC in 2015 as well as the construction of the factor is equivalent to those in 2005 and
2010, which was described in detail in Section 3.
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and women.16 When we look at high consumption amount – defined as three or more

drinks per day – for women we can see that LOC most crucially affects the frequency of

consumption, but has no effect on the amount of drinks consumed per episode. However,

for men, a medium as well as high LOC has a significant positive effect on consumption

amounts.

Omitted Variable Bias We also investigate the potential for omitted variables to bias

our results using the bounding analysis suggested by Oster (2019). Despite our extraor-

dinary rich set of controls – which include detailed socio-economic characteristics, health

status and health behavior in other domains as well as a list of other personality traits and

preference measures – we cannot completely rule out the possibility that some unobserved

heterogeneity remains. Oster (2019) provides a method of calculating consistent estimates

of bias-adjusted treatment effects given assumptions about i) the relative degree of selec-

tion on observed and unobserved variables (δ), and ii) the R-squared from a hypothetical

regression of the outcome on the treatment and both observed and unobserved controls

(Rmax). δ = 1 implies that observed and unobserved factors are equally important in ex-

plaining the outcome, while δ > 1 (δ < 1) implies a larger (smaller) impact of unobserved

than observed factors. Given the assumed bounds for δ and Rmax, researchers can then

calculate an identified set for the treatment effect of interest. If this set excludes zero, the

results from the controlled regressions can be considered robust to omitted variable bias.

Consequently, we focus on our main result – the estimated effect of LOC on our main

indicator D1 (moderate/regular drinking vs none/rare) – and we re-estimate the results

reported in Table 4 using OLS and using an indicator for above-median LOC. Comparing

Columns (1) and (2) in Table A.5 reveals that for men (women) the estimated effect of

LOC on D1 decreases from 0.069 (0.088) in a model with only time-fixed effects to 0.032

(0.025) in our full specification. Guided by the rule of thumb provided in Oster (2019), the

maximum R2 is set to 1.3 times the R2 in the fully-controlled model. Column (3) contains

the identified set of coefficients at δ = 1, i.e. a situation in which there are unobserved

variables that have similarly explanatory power as our large set of explanatory variables.

Subsequently, the identified set is [0.018; 0.032] for men and [0.001; 0.025] for women and

both effects would still be positive. In fact, the identified set of coefficients only includes

16If we concentrate on the full sample of all individuals and thus a higher sample size, effects are stable in
significance level and size for both medium and high LOC. The results are available from the authors upon
request.
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zero if δ̃ exceeds 2.00 for men and 1.03 for women.

5 Discussion of Results

The results from our empirical analysis stand in contrast to the existing findings on the

effect of LOC on health-related behavior in other domains such as smoking, exercise

and healthy diet in the previous literature. This is consistent with doubts about the

applicability of the health investment model by Grossman (1972, 2000) to the relationship

between LOC and alcohol consumption raised by Cobb-Clark et al. (2014). Such doubts

are prompted by the missing subjective link between current alcohol consumption and

future health consequences. Bennett et al. (1998) state that alcohol consumption might

be associated with higher levels of uncertainty about future outcomes as individuals do

not see alcohol consumption in moderate amounts as affecting their health too strongly.

This is also supported by the literature on potential positive medical and economic effects

of moderate drinking. Although individual considerations about health investments are

likely still at play, they might be on average dominated by other mechanisms in the

analyzed population.

Potential explanations for an observed positive correlation between LOC and alcohol

consumption include the role of being able to afford alcohol consumption, the relationship

between LOC and alcohol consumption with behavior in other health domains (compen-

sational drinking behavior), and the correlation between LOC and self-control problems

as well as present-biased decision-making. However, all these possible explanations have

been ruled out largely through the inclusion of earnings, household income, behavior in

other health domains, and patience and impulsiveness as proxies of individual time pref-

erences in the main estimation model. As remaining explanations, in line with the existing

literature discussed in Section 2, we hypothesize that LOC is positively associated with

alcohol consumption via two mechanisms: (1) through the increased considerations about

the investment in social networks; and (2) through the reduced perception of risks driven

by information constraints.

5.1 Social Investment Theory

Based on the existing psychological literature on peer effects of alcohol consumption in

adolescence (Duncan et al., 2005; Argys and Rees, 2008; Lundborg, 2006; Buonanno and
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Vanin, 2013), a first likely mechanism might be the link via differences in the importance

of peer and networking effects. Alcohol consumption is associated with important positive

effects on social networks. Drinking is common at social events and abstinence has been

shown to be linked to strong negative penalties with respect to social integration (see e.g.

Leifman et al., 1995). For example, Peters and Stringham (2006) and Ziebarth and Grabka

(2009) discuss the association between alcohol consumption and social networks as likely

channels for their identified positive effect of alcohol consumption on earnings. As they

notice, alcohol consumption remains a social norm in modern Western societies, which

inevitably links drinking and the attendance of social events. Thus, moderate drinking

produces social capital and can be labeled as a productive activity. In line with the argu-

ment about LOC and investment in future outcomes – which has been raised for example

in Coleman and DeLeire (2003) and Caliendo et al. (2015) – internals are expected to

invest more in social capital than externals, as they expect higher future returns from it

such as a network of social support or professional contacts. This can easily be achieved

by attending social gatherings and thus drinking. Hence, by default they might be more

likely to drink alcohol in moderation. As opposed to excessive and uncontrolled alcohol

consumption, drinking behavior that can be explained by this mechanism might be con-

nected with less severe negative or even positive economic and medical consequences,

which is why it is important to separate it from other potential explanations.

Therefore, we investigate whether internals are simply more likely to be exposed to

alcohol by being socially more active and outgoing. This is achieved by controlling for their

self-reported frequency of going out eating and drinking, attending social gatherings and

attending cultural events.17 The results of this ancillary analysis are reported in Table 6.

For simplicity, only the effects for the LOC terciles and the main outcome variable are

reported.18 Non-response for the additional variables is accompanied by a small loss in

observations (about 1.8%). In order to separate the changes in effect size that are due to

changes in the sample and the inclusion of controls, the baseline results were replicated

using the reduced sample. The results are not substantially different and are presented

in columns (1) and (3). The results of the additional analysis presented in columns (2)

17Individuals rate the frequency with which they participate in these activities on a scale from 1 (‘never’) to 4
(‘weekly’) or 5 (‘daily’) as scales slightly vary between years. As the activities are surveyed irregularly, they are
imputed into the relevant years from the closest observation year.

18The results for the continuous LOC measure and the alternative outcomes are in line and are available from
the authors upon request.
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Table 6: Additional Results (Marginal Effects) - Social Activity
(Outcome: Moderate or Regular Drinker)

Men Women

(1) (2) (3) (4)

Locus of Control Terciles (Ref.: [LOCmin, LOCP33])

(LOCP33, LOCP66] 0.028∗∗∗ 0.021∗∗ 0.015 0.007
(0.010) (0.010) (0.011) (0.011)

(LOCP66, LOCmax] 0.029∗∗ 0.020∗ 0.040∗∗∗ 0.029∗∗

(0.011) (0.011) (0.012) (0.012)
Going out Eating/Drinking (Ref.: Never)

Rarely 0.094∗∗∗ 0.082∗∗∗

(0.022) (0.020)
Min 1x per month 0.140∗∗∗ 0.140∗∗∗

(0.023) (0.021)
Weekly or more 0.165∗∗∗ 0.173∗∗∗

(0.024) (0.024)
Attending Social Events (Ref.: Never)

Rarely 0.002 -0.024
(0.029) (0.035)

Min 1x per month 0.053∗ 0.025
(0.029) (0.035)

Weekly or more 0.089∗∗∗ 0.063∗

(0.029) (0.035)
Attending Cultural Events (Ref.: Never)

Rarely 0.038∗∗∗ 0.036∗∗∗

(0.010) (0.010)
Min 1x per month 0.073∗∗∗ 0.080∗∗∗

(0.015) (0.015)
Weekly or more 0.074∗∗ 0.082∗∗

(0.034) (0.039)

Observations 16,382 16,382 17,638 17,638

Time-Fixed Effects 3 3 3 3

Demographics 3 3 3 3

Education 3 3 3 3

Labor Market 3 3 3 3

Personality 3 3 3 3

Health 3 3 3 3

Source: SOEP, 2006, 2008, 2010 waves, version 33, doi:10.5684/soep.v33, own calculations.
Notes: Clustered standard errors in parentheses. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

and (4) indicate that for both men and women, parts of the estimated effects are indeed

driven by differences in participation in events and social activities. The overall effect

of a high LOC drops from 2.9 (4.0) to 2.0 (2.9) percentage points for men (women). A

cross-model Wald test indicates a significant difference between the effect estimates of

LOC. Thus, around 30 percent of the overall effect can be explained by different levels of

social activity.19 The effects remain significantly positive even if different levels of social

activity are controlled for. Thus, although the social investment theory can explain parts

19It should be noted that the results have to be interpreted with care, as these variables are potentially endoge-
nous controls.
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of the estimated relationship for men and women, it is not the sole mechanism behind it.

5.2 Misestimation of Risks

As discussed above, the uncertainty about the direct link between behavior and negative

future outcomes for health is likely to be stronger for alcohol consumption than for other

domains of health-related behavior. In line with the seminal work of von Neumann and

Morgenstern (1944) and Kahneman and Tversky (1979) on the effect of uncertainty on

decision-making, individual perceptions are highly important in those situations. Individ-

uals must build their own expectations about the probabilities with which their behavior

is associated with certain outcomes. In the present case, individuals estimate the likeli-

hood with which their alcohol consumption entails negative future consequences for their

health. The accuracy of these estimations is importantly affected by individuals cognitive

resources (Binswanger and Salm, 2017) and the information available to them (see e.g.

Ziebarth, 2018; Kenkel, 1991; Farrell and Fuchs, 1982; Cutler and Lleras-Muney, 2010),

as well as their perception of their own susceptibility to health problems (see e.g. Gerking

and Khaddaria, 2012; Weinstein, 1984, 1987; Janz and Becker, 1984).

In line with the definition of LOC, it is obvious to expect and assume that an inter-

nal LOC is strongly correlated with lower levels of risk perception. Multiple studies in

medicine and psychology have already found that LOC has an important effect on indi-

vidual perceptions about personal risk e.g. with respect to myocardial infarction, AIDS,

cancer and mortality (see e.g. Stürmer et al., 2006; Rosengren et al., 2004; Bosma et al.,

1999; Cull et al., 1999; Frijling et al., 2004; Källmén, 2000; Sjoberg, 2000). For example,

Hoorens and Buunk (1993) show that students with an internal LOC are more likely

to report a lower personal risk of having drinking problems. Additionally, Becker et al.

(2012) find a significant positive association between LOC and subjective health. In line

with this literature, Cobb-Clark et al. (2014) argue that an increased perception of control

might be correlated with a stronger belief about the ability to cope with and prevent the

consequences of drinking. An increased perception of individual control might reduce the

perceived importance of risk for life’s outcomes. The future risks of alcohol consumption

might be underestimated if the individual control is overestimated (Slovic, 1992). This

argument is largely in line with the latest literature on the association between LOC and

risky investment decisions. Salamanca et al. (2016) find that household heads with an
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internal LOC are more likely to invest in equity. They assume that this is driven by a

lower perceived variance in equity and thus a lower perceived risk of these investments for

internal individuals. Additionally, Pinger et al. (2018) find that internals are also more

likely to make inconsistent investment decisions, driven by a higher probability of suf-

fering from hot hand fallacy. As opposed to social investment theory, increased alcohol

consumption due to a misestimation of risks can have dangerous negative medical and

economic consequences, as such behavior runs the risk of developing regular and excessive

drinking habits.

Due to the lack of a direct measure for perceived risk in the data, the importance of

risk perceptions for the relationship between LOC and alcohol consumption is explored

indirectly using heterogeneity in underlying risk preferences, i.e. the willingness to take

risk. The reasoning behind this analysis is the assumption that a behavioral effect of

differences in perceived risks (i.e. “How high is the risk of drinking for future outcomes?”)

is likely to be heterogeneous with respect to an individual’s risk preferences (i.e. “Am I

willing to take this risk?”). If an individual is risk-seeking, differences in perceived risks

from drinking caused by differences in LOC might not change decision-making as strongly.

For example, an individual might not limit her alcohol consumption, even though she is

likely to expect high risks from it if she is willing to take these risks. Thus, the association

between LOC and alcohol consumption is expected to be more pronounced for risk-averse

individuals, which is what we can test with the available data.

Table 7 shows the results of this heterogeneity analysis. The effects are estimated fully

separated for risk-averse and risk-seeking individuals. Risk-averse and risk-seeking individ-

uals are defined based on the median of the Likert scale of willingness to take health risks

in each gender group. For simplicity, only the effects for the LOC terciles are reported.20

In line with our expectations, the estimation results indicate that for men the effect of

LOC on alcohol consumption is heterogeneous with respect to the underlying willingness

to take health risks. The positive effect of a medium and high LOC is solely driven by

risk-averse men. Having a high LOC on average increases a risk-averse man’s probability

of being a moderate or regular drinker by 5.2 percentage points. This supports the idea

that risk perception is an important channel, especially for men’s drinking behavior. Due

to the indirect approach of identifying this channel, it is not possible to derive statements

20The results for the continuous measure are in line and are available from the authors upon request.
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Table 7: Additional Results (Marginal Effects) – Heterogeneity Analysis by
Health-Related Risk Attitude (Outcome: Moderate or Regular Drinker)

Men Women

Averse Seeking Averse Seeking

Locus of Control Terciles (Ref.: [LOCmin, LOCP33])

(LOCP33, LOCP66] 0.050∗∗∗ 0.018 0.015 0.020
(0.014) (0.014) (0.015) (0.015)

(LOCP66, LOCmax] 0.052∗∗∗ 0.006 0.037∗∗ 0.036∗∗

(0.016) (0.016) (0.016) (0.017)

Observations 8,962 7,712 9,324 8,631

Time-Fixed Effects 3 3 3 3

Demographics 3 3 3 3

Education 3 3 3 3

Labor Market 3 3 3 3

Personality 3 3 3 3

Health 3 3 3 3

Source: SOEP, 2006, 2008, 2010 waves, version 33, doi:10.5684/soep.v33, own calculations.
Notes: Clustered standard errors in parentheses. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

about the quantitative importance of the mechanism as opposed to social investment

theory. Nevertheless, based on the finding that we do not observe an effect of LOC on

alcohol consumption for risk-seeking men, we can assume that risk perceptions are a very

important mechanism for men, which are likely to reinforce considerations about social

investments of men. Interestingly, we are unable to observe any heterogeneity for women

in this respect, suggesting that differences in risk perceptions are less likely to affect drink-

ing behavior for women. This is in line with lower shares of regular drinking for women

in general as well as the missing link between women’s LOC and their regular drinking

probabilities.

6 Conclusion

Most studies in the pre-existing economic and psychological literature show that internal

individuals live a healthier life. They are more likely to invest in their future health

outcomes by following a healthy diet, exercising regularly and not smoking. Although

we would also expect this to also translate into drinking less or abstaining from alcohol,

drinking seems to be different. We find a significant positive effect of LOC on alcohol

consumption. Men with a medium or high internal LOC are on average about 4% more

likely to be at least moderate drinkers compared to men with a low LOC. Women with a

high internal LOC are even 7.8% more likely on average to be moderate or regular drinkers
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than women with a low internal LOC. These findings are robust to controlling for an

extensive list of explanatory variables, the variation in the LOC construct, the definition

of the outcome variable and they also pass a test for potentially omitted variables based

on Oster (2019).

We argue that this finding is likely driven by the fact that the link between especially

moderate drinking and future outcomes is subject to uncertainty more than behavior

in other health domains. Alcohol consumption might not be perceived as a behavior

that strongly affects health outcomes in general or it might even be associated with

positive health outcomes. Thus, LOC does not increase health investments in this domain.

Conversely, other mechanisms that cause a positive relationship seem to be at play. Based

on the earlier literature on the behavioral consequences of LOC as well as the existing

knowledge on the drivers of drinking behavior, we discuss two potential channels.

First, parts of the positive relationship can be explained by differences in social be-

havior and investments into social networks between internal and external individuals.

Internal individuals invest in social networks more strongly by being socially more active.

While attending social events, meeting friends and going out, they are more exposed to

alcohol and have more opportunities to drink. An ancillary analysis – in which measures

for social activities are included into the model as potentially endogenous control variables

– indicate that parts of the effect can be explained by different levels of social interaction

for both men and women. As a second potential channel, we discuss differences in the

perception of risks between internals and externals. Based on the literature on financial

investments, we suggest that internal individuals more strongly believe in or overestimate

their ability to cope with and prevent the negative consequences of drinking. Thus, they

might underestimate the risk associated with drinking. A heterogeneity analysis with re-

spect to underlying willingness to take health risks supports these considerations only for

men.

It is important to note that the two mechanisms are expected to have very distinct eco-

nomic and medical consequences. Whereas drinking as an investment decision might im-

prove occupational and economic success while being related to rather moderate amounts

of alcohol consumption, an underestimation of risks is potentially associated with regu-

lar drinking and the economic costs involved, e.g. through the strain that it places on

individual health care expenditures and labor market perspectives. However, as excessive
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alcohol consumption and addiction are relatively rare, we are unable to identify a suffi-

cient number of individuals involved in this kind of behavior to make statements about

the effect of LOC on extreme forms of drinking behavior. Further disentangling the effects

with respect to the underlying channels is not possible with the data at hand. This might

be an important path for future research.

Our paper adds an interesting new aspect to the literature on behavioral implications

of LOC, which to date has been largely unified in the assumption that an internal LOC is

associated with mainly positive outcomes and desirable behaviors and decisions. The case

of drinking seems to be different! More strongly than other forms of unhealthy behavior,

alcohol consumption involves multiple opposing behavioral considerations and particular

degrees of uncertainty. The underlying mechanisms – social investments and/or misesti-

mation of risks – have many layers and stress the individual complexity behind drinking

decisions. Knowing about these specific intrinsic drivers of drinking can e.g. crucially con-

tribute to the efficacy of interventions with the goal of reducing heavy and dangerous

alcohol consumption in the population while not adversely affecting light and moderate

drinking (see e.g. Sharma et al., 2014). Given the gender differences in our results, this

would also call for gender-specific solutions.
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A Appendix

Table A.1: Summary Statistics

All Men Women

Demographic Controls
Female 0.52
Age 47.37 47.67 47.10
German Nationality 0.94 0.94 0.94
Region of Germany

North and Central 0.20 0.20 0.20
East 0.27 0.27 0.27
West 0.26 0.26 0.26
South 0.26 0.26 0.26

Married or Stable Partner 0.76 0.76 0.75
Number of Children in HH 0.49 0.47 0.50
Young Children

Has Child under 1 0.02 0.02 0.02
Has Child 1 - 7 Years 0.12 0.12 0.13
Expecting child 0.01 0.01 0.01

Net Household Income in KEUR 2.96 3.03 2.90
Religious Affiliation

Non 0.33 0.37 0.30
Christian 0.63 0.60 0.67
Muslim 0.02 0.02 0.02
Other 0.01 0.01 0.01

Educational Controls
Highest School Degree

No School Degree 0.02 0.02 0.02
Lower Secondary School 0.30 0.32 0.28
Intermediary School 0.33 0.29 0.36
Highschool 0.30 0.31 0.28
Other School 0.06 0.06 0.06

Highest Vocational Degree
No Vocational Diploma 0.16 0.14 0.18
Apprenticeship 0.45 0.47 0.43
Higher Technical College 0.26 0.25 0.26

College or University Degree 0.24 0.27 0.22

Labor Market Controls
Gross Labor Income in KEUR 1.77 2.42 1.16
Occupational Autonomy

Low 0.33 0.28 0.38
Medium 0.25 0.27 0.24
High 0.22 0.18 0.26

Labor Force Status
Employed or Self-employed 0.67 0.72 0.62
Unemployed 0.06 0.06 0.05
Out of the Labour Force 0.28 0.22 0.33

Personality Controls
Conscientiousness (avg.) 5.89 5.83 5.95
Extraversion (avg.) 4.81 4.68 4.93
Agreeableness (avg.) 5.37 5.19 5.53
Neuroticism (avg.) 3.86 3.61 4.10
Openness (avg.) 4.48 4.39 4.57
Willingness to take risk (general) (avg.) 4.49 4.93 4.08
Willingness to take health risk (avg.) 2.96 3.32 2.63

Patience (avg.) 6.12 6.11 6.13
Impulsiveness (avg.) 5.11 4.98 5.24

Continued on next page...
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... continued from previous page

All Men Women

Health Controls
Disabled 0.12 0.13 0.10
In Bad Health 0.16 0.15 0.17
Body Mass Index (imputed) 26.20 26.99 25.47
Smoking

Non 0.71 0.67 0.74
Light 0.16 0.16 0.17
Heavy 0.13 0.17 0.09

Healthy Diet
Non 0.06 0.08 0.03
Moderate 0.86 0.86 0.86
Strong 0.08 0.06 0.11

Exercise
Non 0.35 0.35 0.35
Moderate 0.28 0.30 0.26
Strong 0.38 0.35 0.39

Time Controls
Year 2006 0.33 0.33 0.33
Year 2008 0.34 0.34 0.34
Year 2010 0.33 0.33 0.33
Season

Autumn and Winter (October - February) 0.35 0.36 0.35
Spring (March-May) 0.54 0.54 0.54
Summer (June-September) 0.11 0.11 0.11

Day of Week
Monday 0.16 0.16 0.17
Tuesday 0.17 0.17 0.17
Wednesday 0.17 0.17 0.17
Thursday 0.15 0.14 0.15
Friday 0.16 0.16 0.16
Saturday 0.13 0.13 0.13
Sunday 0.06 0.06 0.06

Observations 34,629 16,674 17,955
Individuals 14,937 7,202 7,735

Source: SOEP, 2006, 2008, 2010 waves, version 33, doi:10.5684/soep.v33, own calcu-
lations.
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Table A.2: Full Results (Marginal Effects) – Binary Drinking Indicators

Men Women

Mod./Reg. Moderate Regular Regular Mod./Reg. Moderate Regular Regular
D1 D2 D3 D4 D1 D2 D3 D4

LOC Factor (cont.) 0.013∗∗∗ 0.016∗∗∗ 0.008 -0.006 0.013∗∗ 0.013∗∗ 0.006 -0.001
(0.005) (0.006) (0.007) (0.006) (0.005) (0.005) (0.005) (0.005)

Demographics
Age 0.003 0.000 0.009∗∗ 0.009∗∗ -0.001 -0.001 0.004 0.002

(0.003) (0.004) (0.004) (0.004) (0.003) (0.003) (0.003) (0.003)
Squared Age 0.000 0.000 -0.000 -0.000 0.000 0.000 -0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
German Nationality 0.011 -0.003 0.043 0.048 0.036 0.032 0.026 0.025

(0.022) (0.027) (0.035) (0.031) (0.025) (0.025) (0.022) (0.027)
Region (Ref: Central and North)

East 0.018 -0.000 0.063∗∗∗ 0.060∗∗∗ -0.014 -0.000 -0.047∗∗∗ -0.044∗∗∗

(0.015) (0.018) (0.022) (0.019) (0.015) (0.016) (0.013) (0.016)
West 0.007 -0.001 0.033 0.033∗ -0.014 -0.023 0.015 0.032∗∗

(0.014) (0.017) (0.021) (0.018) (0.014) (0.014) (0.013) (0.015)
South 0.005 -0.025 0.064∗∗∗ 0.081∗∗∗ 0.003 -0.007 0.021 0.034∗∗

(0.014) (0.017) (0.020) (0.018) (0.014) (0.014) (0.013) (0.016)
Number of Children -0.009 -0.009 -0.011 0.002 -0.011 -0.011 -0.005 0.005

(0.007) (0.008) (0.010) (0.009) (0.007) (0.008) (0.007) (0.008)
Has Child 1 year or younger -0.038 -0.071∗∗ 0.003 0.055 -0.176∗∗∗ -0.168∗∗∗ -0.085∗∗∗ -0.025

(0.026) (0.033) (0.034) (0.036) (0.026) (0.026) (0.019) (0.040)
Has Child 1-7 years old -0.033∗∗ -0.031 -0.058∗∗∗ -0.038∗ -0.054∗∗∗ -0.050∗∗∗ -0.038∗∗∗ -0.025

(0.016) (0.019) (0.023) (0.020) (0.016) (0.016) (0.014) (0.018)
Expecting Child -0.092∗∗∗ -0.110∗∗∗ -0.092∗∗ 0.013 -0.257∗∗∗ -0.229∗∗∗ -0.144∗∗∗ -0.156∗∗∗

(0.034) (0.040) (0.046) (0.049) (0.029) (0.028) (0.011) (0.029)
In a stable partnership 0.013 0.016 0.020 0.007 -0.005 -0.011 0.020∗ 0.037∗∗∗

(0.013) (0.015) (0.018) (0.016) (0.012) (0.012) (0.011) (0.013)
Net HH Income in KEUR 0.012∗∗∗ 0.011∗∗ 0.018∗∗∗ 0.005 0.022∗∗∗ 0.017∗∗∗ 0.016∗∗∗ 0.009∗∗

(0.004) (0.004) (0.005) (0.005) (0.004) (0.004) (0.003) (0.004)
Religious Affiliation (Ref: Non)

Christian 0.017 0.028∗∗ 0.006 -0.020 0.000 0.009 -0.023∗∗ -0.022∗

(0.011) (0.014) (0.016) (0.014) (0.012) (0.012) (0.011) (0.013)
Muslim -0.295∗∗∗ -0.256∗∗∗ -0.352∗∗∗ -0.189∗∗∗ -0.341∗∗∗ -0.303∗∗∗ -0.159∗∗∗ -0.153∗∗∗

(0.037) (0.038) (0.035) (0.049) (0.033) (0.031) (0.015) (0.048)
Other -0.301∗∗∗ -0.279∗∗∗ -0.319∗∗∗ -0.102∗ -0.321∗∗∗ -0.299∗∗∗ -0.126∗∗∗ -0.009

(0.038) (0.038) (0.039) (0.057) (0.038) (0.036) (0.026) (0.101)

Education
Highest School Degree (Ref: No Degree)

Lower Secondary School 0.044 0.028 0.088∗ 0.053 -0.008 -0.020 0.070 0.127
(0.032) (0.041) (0.050) (0.051) (0.045) (0.045) (0.062) (0.090)

Intermediary School 0.071∗∗ 0.050 0.148∗∗∗ 0.097∗ 0.049 0.025 0.133∗∗ 0.168∗∗

(0.032) (0.042) (0.050) (0.052) (0.045) (0.046) (0.063) (0.082)
Highschool 0.075∗∗ 0.043 0.176∗∗∗ 0.132∗∗ 0.051 0.018 0.169∗∗ 0.215∗∗

(0.033) (0.043) (0.052) (0.053) (0.046) (0.047) (0.075) (0.091)
Other School 0.045 0.046 0.077 0.017 -0.008 -0.026 0.108 0.182

(0.033) (0.043) (0.057) (0.057) (0.047) (0.047) (0.078) (0.113)
Highest Vocational Degree (Ref: No Diploma)

Apprenticeship 0.013 0.029∗ -0.008 -0.041∗∗ 0.028∗∗ 0.030∗∗ 0.007 -0.009
(0.013) (0.016) (0.019) (0.016) (0.013) (0.013) (0.012) (0.014)

Higher Technical College -0.016 -0.007 -0.032 -0.036∗∗ 0.006 0.008 -0.001 -0.007
(0.015) (0.018) (0.021) (0.018) (0.014) (0.014) (0.013) (0.015)

College or University Degree 0.038∗∗ 0.043∗∗ 0.038 0.002 0.044∗∗∗ 0.033∗∗ 0.039∗∗∗ 0.032∗∗

(0.015) (0.019) (0.023) (0.018) (0.016) (0.016) (0.015) (0.016)

Labor Market
Gross Labor Income in KEUR -0.002 -0.002 -0.002 -0.001 -0.000 -0.000 -0.003 -0.001

(0.002) (0.004) (0.003) (0.003) (0.006) (0.005) (0.004) (0.005)
Labor Force Status (Ref: (Self)Employed)

Unmployed -0.025 -0.021 -0.038 -0.029 -0.046 -0.035 -0.060∗∗∗ -0.053∗∗

(0.021) (0.028) (0.030) (0.027) (0.029) (0.029) (0.021) (0.027)
Not in the labour force -0.055∗∗∗ -0.061∗∗ -0.055∗∗ -0.002 -0.033 -0.021 -0.048∗∗∗ -0.047∗∗

(0.020) (0.026) (0.027) (0.024) (0.024) (0.024) (0.018) (0.021)
Occupational Autonomy (Ref: Low)

Medium 0.022 0.031 0.009 -0.015 -0.026 -0.008 -0.067∗∗∗ -0.074∗∗∗

(0.015) (0.019) (0.022) (0.019) (0.021) (0.021) (0.014) (0.017)
High 0.005 0.008 0.005 -0.006 -0.007 0.008 -0.038∗∗∗ -0.047∗∗∗

Continued on next page...
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(0.014) (0.018) (0.020) (0.017) (0.018) (0.018) (0.013) (0.015)

Personality (averaged)
Conscientiousness -0.004 -0.001 -0.010 -0.012∗ -0.030∗∗∗ -0.027∗∗∗ -0.022∗∗∗ -0.015∗∗

(0.005) (0.007) (0.008) (0.007) (0.006) (0.006) (0.005) (0.006)
Extraversion 0.020∗∗∗ 0.016∗∗ 0.037∗∗∗ 0.022∗∗∗ 0.027∗∗∗ 0.026∗∗∗ 0.014∗∗ 0.002

(0.006) (0.007) (0.008) (0.007) (0.006) (0.006) (0.006) (0.007)
Agreeableness -0.007 0.004 -0.029∗∗∗ -0.035∗∗∗ 0.009 0.009 -0.001 -0.006

(0.005) (0.007) (0.008) (0.007) (0.006) (0.006) (0.006) (0.007)
Neuroticism 0.003 0.005 -0.006 -0.010 0.001 -0.001 0.001 0.002

(0.006) (0.007) (0.009) (0.008) (0.006) (0.006) (0.005) (0.006)
Openness -0.012∗∗ -0.009 -0.021∗∗ -0.014∗ 0.006 0.004 0.007 0.007

(0.006) (0.007) (0.008) (0.007) (0.006) (0.006) (0.005) (0.006)
Willingness to take general risk 0.014∗ 0.017∗ 0.011 -0.002 0.022∗∗∗ 0.026∗∗∗ -0.000 -0.017∗∗

(0.007) (0.009) (0.010) (0.009) (0.007) (0.008) (0.006) (0.008)
Willingness to take health risk 0.015∗∗ 0.017∗∗ 0.022∗∗ 0.008 0.013∗ 0.009 0.016∗∗∗ 0.015∗∗

(0.006) (0.007) (0.009) (0.007) (0.007) (0.007) (0.006) (0.007)
Patience -0.013∗∗ -0.011 -0.025∗∗∗ -0.015∗∗ -0.013∗∗ -0.010∗ -0.012∗∗ -0.009

(0.006) (0.007) (0.008) (0.007) (0.006) (0.006) (0.005) (0.006)
Impulsiveness -0.006 -0.007 -0.007 0.001 0.002 -0.002 0.010∗∗ 0.019∗∗∗

(0.006) (0.007) (0.008) (0.007) (0.006) (0.006) (0.005) (0.006)

Health
Disabled -0.062∗∗∗ -0.058∗∗∗ -0.085∗∗∗ -0.032∗ -0.081∗∗∗ -0.075∗∗∗ -0.054∗∗∗ -0.017

(0.015) (0.017) (0.020) (0.018) (0.016) (0.017) (0.012) (0.018)
In Bad Health -0.079∗∗∗ -0.089∗∗∗ -0.093∗∗∗ -0.006 -0.081∗∗∗ -0.079∗∗∗ -0.040∗∗∗ -0.005

(0.013) (0.015) (0.017) (0.016) (0.012) (0.012) (0.010) (0.014)
Body Mass Index -0.006∗∗∗ -0.005∗∗∗ -0.011∗∗∗ -0.006∗∗∗ -0.009∗∗∗ -0.008∗∗∗ -0.008∗∗∗ -0.005∗∗∗

(0.001) (0.001) (0.002) (0.002) (0.001) (0.001) (0.001) (0.001)
Smoking (Ref: Non)

Light 0.038∗∗∗ 0.030∗∗ 0.065∗∗∗ 0.046∗∗∗ 0.042∗∗∗ 0.030∗∗ 0.051∗∗∗ 0.046∗∗∗

(0.012) (0.015) (0.018) (0.015) (0.012) (0.013) (0.013) (0.015)
Heavy 0.014 -0.009 0.045∗∗ 0.073∗∗∗ 0.047∗∗∗ 0.015 0.088∗∗∗ 0.120∗∗∗

(0.013) (0.016) (0.018) (0.016) (0.017) (0.018) (0.018) (0.021)
Healthy Diet (Ref: Non)

Moderate -0.023∗ 0.015 -0.081∗∗∗ -0.106∗∗∗ -0.059∗∗ -0.050∗ -0.049∗ -0.030
(0.014) (0.019) (0.020) (0.019) (0.024) (0.026) (0.027) (0.029)

Strong -0.122∗∗∗ -0.088∗∗∗ -0.201∗∗∗ -0.118∗∗∗ -0.117∗∗∗ -0.114∗∗∗ -0.065∗∗ -0.015
(0.023) (0.027) (0.030) (0.029) (0.027) (0.029) (0.029) (0.033)

Exercise (Ref: Non)
Moderate 0.026∗∗∗ 0.044∗∗∗ 0.010 -0.034∗∗∗ 0.032∗∗∗ 0.032∗∗∗ 0.015 0.008

(0.010) (0.013) (0.014) (0.013) (0.011) (0.011) (0.010) (0.013)
Strong 0.035∗∗∗ 0.054∗∗∗ 0.019 -0.042∗∗∗ 0.076∗∗∗ 0.076∗∗∗ 0.039∗∗∗ 0.004

(0.011) (0.014) (0.016) (0.014) (0.011) (0.011) (0.010) (0.012)

Time Fixed-Effects
Year Dummies

2008 0.004 -0.001 0.017∗∗ 0.019∗∗ 0.007 0.005 0.010∗ 0.005
(0.006) (0.009) (0.008) (0.008) (0.007) (0.007) (0.006) (0.008)

2010 -0.020∗∗∗ -0.021∗∗ -0.025∗∗∗ -0.006 -0.000 0.001 -0.001 -0.007
(0.007) (0.009) (0.009) (0.009) (0.007) (0.008) (0.006) (0.009)

Season (Ref.: Autumn and Winter (October - February))
Spring (March - May) 0.008 0.012 0.010 -0.001 -0.004 -0.002 -0.003 -0.007

(0.008) (0.010) (0.012) (0.010) (0.008) (0.009) (0.008) (0.010)
Summer (June - September) -0.006 -0.022 0.023 0.047∗∗∗ -0.003 0.000 -0.004 -0.013

(0.014) (0.018) (0.020) (0.018) (0.014) (0.015) (0.012) (0.015)
Day of the Week (Ref.: Monday)

Tuesday 0.003 0.001 0.009 0.004 -0.020 -0.017 -0.017 -0.014
(0.012) (0.015) (0.017) (0.015) (0.012) (0.013) (0.011) (0.014)

Wednesday 0.010 0.003 0.032∗ 0.024 -0.004 0.001 -0.009 -0.015
(0.012) (0.015) (0.017) (0.015) (0.012) (0.013) (0.011) (0.013)

Thursday 0.001 0.002 0.002 -0.002 0.002 0.006 -0.008 -0.007
(0.012) (0.016) (0.018) (0.016) (0.013) (0.014) (0.011) (0.014)

Friday -0.006 -0.005 0.000 -0.003 -0.016 -0.011 -0.014 -0.015
(0.012) (0.015) (0.017) (0.016) (0.013) (0.013) (0.011) (0.014)

Saturday 0.012 0.015 0.021 -0.001 -0.021 -0.018 -0.012 -0.009
(0.013) (0.017) (0.019) (0.017) (0.014) (0.014) (0.013) (0.016)

Sunday -0.033∗∗ -0.034 -0.036 -0.003 -0.040∗∗ -0.036∗∗ -0.029∗ -0.017
(0.017) (0.021) (0.023) (0.021) (0.018) (0.018) (0.017) (0.022)

Observations 16,674 12,138 9,380 11,830 17,955 16,317 10,736 8,857

Source: SOEP, 2006, 2008, 2010 waves, version 33, doi:10.5684/soep.v33, own calculations.
Notes: Clustered standard errors in parentheses. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table A.3: Robustness Checks (Marginal Effects) – Outcome Variable

Men Women

(1) Alternative LOC Variables

(a) LOC Index (equal weights)

LOC Factor (cont.) 0.011∗∗ 0.012∗∗

(0.005) (0.005)
Locus of Control Terciles (Ref.: [LOCmin, LOCP33])

(LOCP33, LOCP66] 0.013 0.015
(0.010) (0.011)

(LOCP66, LOCmax] 0.025∗∗ 0.033∗∗∗

(0.011) (0.011)
Observations 16,674 16,674 17,955 17,955

(b) Averaged LOC

LOC Factor (cont.) 0.021∗∗∗ 0.016∗∗∗

(0.006) (0.006)
Locus of Control Terciles (Ref.: [LOC min,LOC P33])

(LOCP33, LOCP66] 0.026∗∗ 0.026∗∗

(0.012) (0.012)
(LOCP66, LOCmax] 0.045∗∗∗ 0.039∗∗∗

(0.013) (0.014)
Observations 16,674 16,674 17,955 17,955

(2) Alternative Outcome Variables

(a) Abstainer (vs. All Other Outcomes)

LOC Factor (cont.) -0.007∗∗∗ -0.008∗∗

(0.003) (0.003)
Locus of Control Terciles (: [LOCmin, LOCP33])

(LOCP33, LOCP66] -0.017∗∗∗ -0.009
(0.006) (0.007)

(LOCP66, LOCmax] -0.019∗∗∗ -0.017∗∗

(0.007) (0.008)
Observations 16,674 16,674 17,955 17,955

(b) Objective Measure 2016

Moderate or High Consumption Frequency (2-3 days a week or more often)
LOC Factor (cont.) 0.013 0.010

(0.008) (0.007)
Locus of Control Terciles (Ref.: [LOCmin, LOCP33])

(LOCP33, LOCP66] 0.027 0.028∗

(0.018) (0.015)
(LOCP66, LOCmax] 0.034∗ 0.026∗

(0.020) (0.016)
Observations 4,253 4,253 4,941 4,941

High Consumption Amount (3 or more drinks per day)
LOC Factor (cont.) 0.014∗ -0.001

(0.008) (0.006)
Locus of Control Terciles (Ref.:: [LOCmin, LOCP33])

(LOCP33, LOCP66] 0.060∗∗∗ -0.005
(0.018) (0.013)

(LOCP66, LOCmax] 0.040∗∗ -0.001
(0.019) (0.014)

Observations 4,253 4,253 4,941 4,941

All Controls 3 3 3 3

Source: SOEP, 2006, 2008, 2010 waves, version 33, doi:10.5684/soep.v33, own calculations.
Notes: Clustered standard errors in parentheses. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A.4: Descriptive Analysis - Alcohol Consumption 2016

Men Women

All Ext. Int. All Ext. Int.
(1) (2) (3) (4) (5) (6)

How often do you drink alcohol?
Every Day 0.11 0.11 0.11 0.03 0.03 0.04∗

4-6 days a week 0.12 0.10 0.13∗∗∗ 0.05 0.05 0.06
2-3 days a week 0.25 0.23 0.27∗∗∗ 0.17 0.15 0.19∗∗∗

2-4 days a month 0.24 0.22 0.25∗∗ 0.24 0.24 0.25
Once a month or less 0.17 0.18 0.16∗∗ 0.30 0.30 0.30
Never 0.12 0.15 0.09∗∗∗ 0.20 0.23 0.17∗∗∗

Observations 4,267 4,961

When you drink, how many drinks do you consume per day?
1-2 drinks 0.59 0.60 0.59 0.79 0.79 0.79
3-4 drinks 0.29 0.29 0.30 0.17 0.16 0.17
5-6 drinks 0.08 0.08 0.08 0.03 0.03 0.03
7-9 drinks 0.02 0.02 0.03 0.01 0.01 0.01
10+ drinks 0.01 0.01 0.01 0.00 0.00 0.00

Observations 4,253 4,941

Source: SOEP, 2006, 2008, 2010 waves, version 33, doi:10.5684/soep.v33, own calculations.
Notes: Individuals are grouped into internals (Int.) and externals (Ext.) based on whether their LOC is lower/equal or
higher than the median. Significance stars refer to the significance level of a t-test for mean equivalence between externals
and internals: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

Table A.5: Relative Degree of Selection Test (Oster (2019))
(Outcome – Moderate or Regular Drinking)

Baseline effect Controlled effect (β̃) Identified Set δ̃ for β = 0

(SE), [R2] (SE), [R2] [β̃, β∗] given Rmax

(1) (2) (3) (4)

Men (Rmax = 0.092)
LOC Factor > Median 0.069∗∗∗ 0.032∗∗∗ [0.018,0.032] 2.00

(0.008) (0.009)
[.007] [.071]

Observations 16,674 16,674

Women (Rmax = 0.136)
LOC Factor > Median 0.088∗∗∗ 0.025∗∗∗ [0.001,0.025] 1.03

(0.008) (0.009)
[.009] [.105]

Observations 17,955 17,955

Time-Fixed Effects 3 3

Demographics 3

Education 3

Labor Market 3

Personality 3

Health 3

Source: SOEP, 2006, 2008, 2010 waves, version 33, doi:10.5684/soep.v33, own calculations.
Notes: Clustered standard errors in parentheses. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Columns (1) and (2) report coefficients
of linear regressions using binary LOC indicator (LOC > Median) as explanatory and binary indicator for moderate or
regular drinking as outcome variable. Rmax is set to 1.3 ∗ R̃ and reported in the top row of each panel. Column (3) reports
the identified set, which is bounded below by β̃ and above by β∗ at Rmax and δ = 1. Column (6) shows the value of δ̃ that
would produce β = 0 given the values of Rmax.
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