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Abstract: We propose a new hypothesis – Selective Outmigration by Personality Hypothesis (SOPHy) – to explain how Scandinavians have
come to exhibit the highest levels of subjective well-being in the world. We assume that Viking men might have been similar in personality to
modern violent and property criminals, who are low in Conscientiousness and Agreeableness and high on Neuroticism. Since less
Conscientious and Agreeable and more Neurotic individuals are on average less happy, their selective outmigration from Scandinavia during
the Viking Age (793–1066) could have elevated the genetic tendency to be happy among Scandinavians left behind. Our calculations show that
genetic selection alone could have produced the current Scandinavian genetic advantage in happiness under reasonable assumptions. The
same process may also explain the exceptionally low level of happiness among Russians, who descended from Vikings. The Viking Age was a
rare historical event in selective outmigration by personality not shared by other examples of mass outmigration, such as Genghis Khan’s army,
the Crusades, and penal colonies in Australia. Other examples of SOPHy might include the emigration of Japanese laterborns (birth order qua
personality) and the Irish Potato Famine (occupation qua personality). Our hypothesis awaits empirical testing with historical, archeological,
and population genomic data.
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One of the persistent mysteries in the field of positive
psychology is the consistently high levels of happiness in
the Scandinavian and Nordic countries of Denmark,
Sweden, Norway, Finland, and Iceland (Diener et al.,
1995). While people in wealthier nations are in general
happier than those in poorer nations, and people in peaceful
representative democracies are in general happier than
those in violent autocracies and dictatorships, the economic
and political factors cannot entirely account for the consis-
tently high levels of happiness in Scandinavian and Nordic
nations because citizens of comparably wealthy and peace-
ful democracies, such as France and Italy, do not typically
report equally high levels of subjective well-being (Graham,
2009). What accounts for the high levels of happiness in
Scandinavian and Nordic countries?

Proto and Oswald (2016) present convincing evidence
that the cause of national differences in happiness may
be genetic. They present three different lines of evidence.
First, the average level of happiness in a nation is predicted
by its average genetic distance from Denmark, using Nei’s
(1972) classic definition of genetic distance between popula-
tions. (Their results, however, are not dependent on
Denmark as the focal nation. The results are similar if

they choose Sweden, Norway, or the Netherlands.) Second,
relying on previous research that shows that individuals
with a short form of the 5-HTTLPR gene experience a
greater risk of depression (Caspi et al., 2003), they show
that Denmark, Finland, and the Netherlands have the
lowest proportion of individuals with the short allele of
5-HTTLPR among European nations. (However, it is a
common mistake to equate depression with low levels of
happiness, as the two are not the same and the same factors
do not predict both; Kanazawa & Li, 2015, p. 115.) Third,
and perhaps most convincingly as evidence of genetic –

not economic, political, and social – determination of
national differences in happiness, the level of happiness
of Americans correlate very strongly with that of citizens
of nations from which their ancestors hail. In other words,
Danish Americans are in general happier than Italian
Americans, just as Danes are happier than Italians in their
respective countries, despite the fact that Danish and Italian
Americans were born, raised, and spent their entire lives in
the United States. While Proto and Oswald (2016)
themselves call their study “a cautious exploration” in the
article’s subtitle, others have replicated their findings
and established a strong genetic component in national
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differences in happiness (Inglehart et al., 2014; Minkov &
Bond, 2017).

While Proto and Oswald’s (2016) data very convincingly
demonstrate that the cause of Scandinavian and Nordic
advantage in subjective well-being is likely genetic, their
analysis nevertheless leaves a further question unanswered:
Why do Scandinavians and Nordic citizens have genetic
advantage in happiness? How did they come to possess in
greater frequencies the genes conducive to higher levels
of happiness that even their nearby European neighbors
seem to lack? What’s so special and different about Scandi-
navia and Nordic countries?

In this paper, building on earlier work by Weight and
Harpending (2017) in quantitative genetics, we propose a
new hypothesis called the Selective Outmigration by
Personality Hypothesis (SOPHy) that, among other things,
can explain why Scandinavians might have come to possess
genes that are conducive to higher levels of happiness in
greater frequencies.

The Emergence of Amish Personality
by Genetic Selection

The Amish are an Anabaptist sect in North America.
Anabaptists do not believe in baptizing children, and their
members can only officially join their church when they
choose to be baptized as adults. While a vast majority of
Amish elect to be baptized and join the church, to continue
the Amish way of life, a small minority in every generation
choose not to and leave their colonies to pursue non-Amish
life (Hostetler, 2013).

Wittmer (1970) administered the Cattell 16PF personality
questionnaire to 25 Amish and 25 non-Amish 18- to
20-year-old men in Daviess County, IN. His analysis
showed that the Amish were significantly more homoge-
neous than the non-Amish on nine of the 16 personality fac-
tors. Weight and Harpending (2017) performed a principal
component analysis on Wittmer’s original data and discov-
ered that the Amish and non-Amish men were 2.8 SD apart
on the first extracted component, which they call the AQ
(Amish Quotient). The AQ mostly consisted of conscien-
tiousness, persistence, and the traits “radical” and “experi-
mental.” The Amish men were higher on conscientiousness
and persistence, and lower on the traits “radical” and
“experimental.” The Amish are also known to be extremely
Agreeable (Hostetler, 2013); as one of the authors (Lopez)
noted on his visit to an Amish colony, Amish babies seldom
cry. In his study of another Anabaptist sect in North
America, the Hutterites, Hostetler notes: “Many of those
who defected permanently had experienced long-term dis-
putes with the householder, the preacher, or the German

teacher. Leaving the colony in most cases was premeditated
and touched off by arguments or antagonisms with superi-
ors” (Hostetler & Huntington, 1967, p. 104), suggesting that
Disagreeable individuals may be particularly likely to leave
the Hutterite colony. He also notes: “The Hutterites believe
that defection occurs largely in certain “weak” family lines”
(Hostetler & Huntington, 1967, p. 104), suggesting that the
tendency toward defection due to low HQ (Hutterite
Quotient) may be heritable.

Weight and Harpending (2017) wondered whether such a
large difference in AQ (2.8 SD) could have emerged purely
by genetic selection, whereby individuals born into the
Amish colonies who are low on AQ selectively leave the
Amish life, generation after generation, thereby continually
increasing the mean level of AQ among those who choose
to remain. They assumed that the bottom 10% of individu-
als on AQ would leave the colony in each generation, the
AQ had a heritability of h2 = .50, and each Amish genera-
tion was 25 years. Their quantitative genetic calculations
showed that it would take 28 generations or 700 years
for the Amish to have a 2.8 SD higher level of AQ by genetic
selection alone. Since the Amish have existed as a distinct
sect only since 1693 (Hostetler, 2013, p. 8) and had there-
fore existed for less than 300 years before Wittmer
collected his data in 1970, Weight and Harpending (2017)
concluded that it was impossible for the Amish to have
come to possess their distinctly high level of AQ (high in
conscientiousness and persistence and low in their ten-
dency to be radical and experimental) through genetic
selection alone and that cultural socialization must also
have been employed to form their distinct group character,
which is so different from the non-Amish.

According to John A. Hostetler (2013, p. 11), perhaps the
greatest authority on the Amish in North America, the
average “boiling off” (outmigration) rate in most Amish
colonies is 15%, not 10% as Weight and Harpending
(2017) estimated. Using 15% as the outmigration rate while
keeping all the other parameters intact only reduces the
number of generations required to achieve a 2.8 SD higher
level of AQ from 28 generations (700 years) to 19.47 gen-
erations (486.75 years). Since this is still much longer than
11.08 generations (277 years) of the entire Amish existence
prior to 1970, Weight and Harpending’s original substantive
conclusion stands that genetic selection alone was not suf-
ficient to achieve the 2.8 SD higher level of AQ. On the
other hand, some scholars trace the origins of the Anabap-
tist movement all the way to the Waldensians in France in
1173 (van Braght, 1987; Preheim, 2017), long before even
the Reformation and the Radical Reformation in the 16th
century. If genetic selection for what eventually became
AQ began, however slowly, before the official founding of
the Amish sect, as early, perhaps, as the 12th century, then
genetic selection alone might have been sufficient to
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produce the current 2.8 SD difference in AQ among the
contemporary Amish.

Weight and Harpending’s (2017) quantitative genetic
model – which we call the Selective Outmigration by
Personality Hypothesis (SOPHy) – can be applied to analyze
the emergence of other distinct group characteristics. We
explore below whether SOPHy can account for the dis-
tinctly (and likely genetically determined) high levels of
happiness among Scandinavians. We hypothesize that indi-
viduals who were particularly likely to experience low levels
of happiness – because they were low on Conscientiousness
and Agreeableness and high on Neuroticism – were more
likely to leave Scandinavia to become Vikings during the
Viking Age, never to return to Scandinavia, because they
settled elsewhere or died during their Viking activities of
murder, rape, pillage, and burn.

Rentfrow et al. (2008) earlier discussed geographical
variation in psychological characteristics. While they do
mention selective migration by genetic predisposition as
one potential cause of such geographical variation
(p. 342), their theoretical model (articulated in Figure 1,
p. 344) nonetheless mostly focuses on institutional and
environmental effects on personality rather than selective
migration by genetic tendencies. Their model therefore pre-
sumes a very high degree of malleability of personality,
which is not consistent either with the strong heritability
of personality or its life-course persistence (Krueger &
Johnson, 2008; McCrae & Costa, 2008). In principle,
SOPHy applies not only to international outmigration but
also to internal migration within a country, such as the
California Gold Rush in the middle of the 19th century
(Brands, 2002). However, given that internal migration
tends to be less permanent than international immigration
and that subnational internal boundaries (such as state
borders) tend to be more permeable than international
boundaries, such internal migration is expected to result
in less pronounced geographical differences in happiness
and personality.

The Viking Age

There is no consensus among historians as to what
launched “the Viking Age,” which is conventionally dated
from 793 to 1066 (Brink, 2008, p. 5; Jesch, 1991, pp. 1–8;
Wolf & Mueller-Vollmer, 2018, pp. ix–xiii), but one of the
leading theories is “the marriage imperative” (Barrett,
2008, pp. 676–677). Pagan Scandinavians long practiced
widespread female infanticide and created a severe short-
age of women and surplus of mateless men (Clover,
1988). Other Viking scholars point to polygyny and concu-
binage, rather than female infanticide, as the root cause

of the male-biased sex ratios in Scandinavia at the dawn
of the Viking Age, but nevertheless concur that it was the
severe shortage of available reproductive women that
launched the Viking Age (Raffield et al., 2017). Female
infanticide, polygyny, and concubinage could all create a
surplus of mateless men, and such mateless men were then
driven to seek available mating opportunities overseas in
their Viking expeditions. From an evolutionary perspective,
one of the primary causes of wars, invasions, and inter-
group conflicts is the shortage of reproductive women
and the need for mateless men to capture and abduct them
from neighboring societies (Chagnon, 2013; Kanazawa,
2009). Strong evidence in support of the marriage impera-
tive hypothesis is the molecular genetic findings from
Iceland, where the Vikings settled, that 75–80% of the
founding male population came from Scandinavia whereas
nearly two-thirds (63.5%) of the founding female popula-
tion came from the British Isles (Helgason et al., 2000,
2001).

The operational sex ratios in various districts in Norway
before the dawn of the Viking Age are estimated to have
ranged from 1.7:1 in 7th-century Nordland to 20:1 in 8th-
century Gloppen (Dommasnes, 1982, p. 82, Table III). Even
if we take the most conservative estimate of 1.7:1, it means
that 41% of men in Norway before the dawn of the Viking
Age were destined to be mateless (1/1.7 = .5882). For Norse
men embarking on Viking journeys, “return was doubtful”
because “risks were manifold and manifest – from ship-
wreck and disease to violent death in battle” (Barrett,
2008, p. 680).

If as many as 40% of Norwegian (and other Scandina-
vian) men became Vikings, left their homelands in search
of mating opportunities elsewhere, and never returned
home, then this is a significant selection pressure that can
radically alter the distribution of personality traits over a
very few generations, as per Weight and Harpending’s
(2017) quantitative genetic model. But what was the typical
personality of Vikings? What were the essential features of
VQ (Viking Quotient)?

Viking Personality

It is impossible now to know the exact personality profiles
of the Vikings, who lived a millennium before the birth of
modern personality psychology and the Big Five personality
factor model. Given the extremely brutal and violent behav-
ior for which they were known, however, we can make a
reasonable assumption that the Vikings might have been
similar to individuals who commit violent and property
crimes today. For example, Raffield (2019) relies on literary
evidence to note that Scandinavian boys during the Viking
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Age were selectively inducted into the Viking warrior class
for their violent and murderous tendencies. An Icelandic
saga Egils saga Skallagrímssonar describes an episode in
which the protagonist Egil is beaten and humiliated by an
older boy named Grímr in a game of knattleikr (a ball-
and-stick game). Egil later returns to the field with an axe
and kills Grímr. When Egil’s mother hears of the murder,
she praises her son and states that he has the markings
of a future Viking warrior.

Historians and archeologists concur that the level of
violence, brutality, and depredation exhibited by Vikings
in their raids far exceeded the level that was common even
by the otherwise brutal standards of the Early Middle Ages
(Dumville, 2008; Jesch, 2015; Keynes, 1997; Nelson, 1997;
Ó Corráin, 1997, 2008; Wolf & Mueller-Vollmer, 2018).
Wulfstan II, Archbishop of York, vividly describes the
devastation wrought by Viking raids in his homily Sermo
Lupi ad Anglos:

We pay them continually and they humiliate us daily;
they ravage and they burn, plunder and rob and carry
on board; and lo, what else is there in all these events
except God’s anger clear and visible over this people?
(Keynes, 1997, p. 81)

Because the devastation and humiliation by the Vikings
were so extreme that the English believed that it was God’s
punishment for their sins. Wulfstan’s descriptions are
reminiscent of Mafia extortions a millennium later, except
much more extreme and violent.

The Vikings were no less brutal in their raids on Ireland.

In 944 Conglach, [Viking] king of Brega, and the
[Viking] king of Leinster had united against Dublin
in a pincer movement and sacked the city with a
new ferocity: “The destruction brought upon it was
this: its houses, house-enclosures, its ships and its
other structures were burned; its women, boys and
common folk were enslaved; its men and its warriors
were killed; it was altogether destroyed, from four
persons to one, by killing and drowning, burning
and capture, apart from a small number that fled in
a few ships and reached Dalkey.” Congalach attacked
Dublin again in 948, killed its ruler, and 1,600 of
its troops were either killed or taken prisoner
(Ó Corráin, 2008, p. 432).

Recall that even Hitler murdered “only” two-thirds of
European Jews (Waxman, 2004, p. 506, n40), much lower
than the three-quarters murder rate achieved by the Vikings
in at least some of their raids. The enslavement of the Irish
by the Vikings was so horrendous that a contemporary
annalist called it “the Babylonian captivity of Ireland, sec-
ond only to the captivity of hell” (Ó Corráin, 2008, p. 432).

It is instructive to recall that the English word “ransack”
derives from the Old Norse word rannsaka (Ó Corráin,
1997, p. 104). So does the phrase “going berserk.”

At least some of these [Viking] groups seem to have
belonged to a class of warriors that are represented
in written sources by the berserkers (ON [Old Norse]
berserkir and ulfheðnar – “bare shirts” and “wolf
hides”). As noted in Haraldskvœði (v. 8), Grettis saga
(ch. 19), Örvar-Odds saga (ch. 14), and Ynglinga saga
(ch. 6), berserkers were characterized by uncontrol-
lable rages and exhibited animalistic traits during
combat, such as howling and screeching. Signifi-
cantly, descriptions of these traits are not confined
to the sagas. Tenth-century accounts of conflict
between Byzantine and Rus’ forces by Leo Diaconus
and John Skylitzes note how the Scandinavian
warriors were consumed by madness and howled like
animals (Raffield et al., 2016, p. 43).

Viking violence was not always confined to their victims but
was often directed at each other.

[The Viking king] Amlaíb was back in business in
869: he plundered Armagh, burned its oratories,
and killed or captured 1,000 of its inhabitants.
Dublin was fought over by three families. At this
point Amlaíb disappears from the records; his son
Oistin was murdered by Danes in 875; Barid (perhaps
another son of Ímar) is called “a great Viking tyrant”
by the annalist who ascribes his death and burning in
Dublin in 881 to God and St Cianán. There were more
dynastic feuds and killings in 883, 888, and 893 when
the Dubliners divided into two campuses, one led by
a son of Ímar and the other by Earl Sigfrith. In 896
his fellow Vikings killed Sitric, son of Ímar, and the
Irish his brother. They still could raid deep into the
hinterland: in 890–1 they plundered Ardbraccan,
Donaghpatrick, Dulane, Glendalough, Kildare, and
Clonard, and in 895 they attacked Armagh and took
710 prisoners (Ó Corráin, 1997, p. 92).

Once again, these “dynastic feuds” between various Viking
kings are reminiscent of how different Mafia families
violently compete for dominance of local vice markets a
millennium later, except much more violent.

A large number of both empirical studies (Collins &
Schmidt, 1993; Mõttus, Guljajev, et al., 2012; O’Riordan &
O’Connell, 2014; Ortiz-Tallo et al., 2007) and meta-
analyses (Jones et al., 2011; Miller & Lynam, 2001)
demonstrate that individuals low on Conscientiousness
and Agreeableness and high on Neuroticism are more likely
to commit violent and property crimes, although, interest-
ingly, there is some evidence that prison inmates may

European Psychologist (2024), 29(2), 75–94 �2024 Hogrefe Publishing
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develop higher Conscientiousness and Agreeableness than
the general population as a result of and in response to prison
life (Eriksson et al., 2017; Shimotsukasa et al., 2019; Thiry,
2012). So we believe it is reasonable to speculate that
Vikings might have been low on Conscientiousness and
Agreeableness and high on Neuroticism compared to other
Scandinavians in their environment a millennium ago.

As it turns out, this exact combination – low Conscien-
tiousness, low Agreeableness, and high Neuroticism – is a
recipe for low happiness. DeNeve and Cooper (1998) con-
ducted a large meta-analysis of personality correlates of
subjective well-being and discovered that overall subjective
well-being was positively associated with Conscientiousness
(r = .21) and Agreeableness (r = .17) and negatively associ-
ated with Neuroticism (r = �.22). Anglim et al.’s (2020)
more recent and much larger meta-analysis similarly shows
that satisfaction with life is positively associated with Con-
scientiousness (r = .27) and Agreeableness (r = .20) and
negatively associated with Neuroticism (r = �.39). It further
shows that positive affect is positively associated with
Conscientiousness (r = .35) and Agreeableness (r = .19)
and negatively associated with Neuroticism (r = �.34),
and negative affect is negatively associated with Conscien-
tiousness (r = �.25) and Agreeableness (r = �.25) and pos-
itively associated with Neuroticism (r = .56). DeNeve and
Cooper’s (1998) and Anglim et al.’s (2020) findings suggest
that modern-day criminals, and Vikings a millennium ago,
might have been less happy than their counterparts.

A previous study shows that, among Britons, Germans,
and Australians, those with higher Neuroticism and lower
Agreeableness were more likely to migrate compared to
others (Jokela, 2011), consistent with our prediction.
Knudsen (2022) found that more collectivist Scandinavians
were less likely to migrate to North America during the 19th
century. Since psychological collectivism is significantly
positively correlated with Agreeableness (Jackson et al.,
2006), Knudsen’s (2022) data are also consistent with our
prediction.

Selective outmigration of less Conscientious, less
Agreeable, and more Neurotic – and thus less happy –

Scandinavian men as Vikings would have resulted in
temporary sex differences in personality and happiness
among Scandinavians left behind. After such outmigration,
Scandinavian men who did not become Vikings were
expected to be more Conscientious, more Agreeable, and
less Neurotic – and thus happier – than Scandinavian
women in general. However, such sex differences would
have been temporary, as the genetic tendencies toward
certain personality types and happiness levels are transmit-
ted from both parents to both sons and daughters equally.
There is no evidence that personality is transmitted strictly
along sex, from fathers only to sons and from mothers only
to daughters (Krueger & Johnson, 2008).

Can SOPHy Account for the Higher
Levels of Happiness Among
Scandinavians Today?

Can selective outmigration by personality alone account for
the Scandinavian advantage in happiness today? We seek to
answer this question by posing two related questions: How
long would it take for Scandinavia to achieve its current
advantage in happiness if we assume the most conservative
outmigration rate? How large would the outmigration rate
have to be if we assume that Scandinavians achieved their
current advantage in happiness entirely during the Viking
Age? In order to answer these questions, we rely on two
major sources of mean happiness in different nations: Ruut
Veenhoven’s World Database of Happiness (2010–2018)
(https://worlddatabaseofhappiness.eur.nl//hap_nat/nat_fp.
php?mode=8&ranks=1); and the World Happiness Report
(2017–2019) (Halliwell et al., 2020).

How Long Would It Take for Scandinavia to
Achieve Its Current Advantage in
Happiness if We Assume the Most
Conservative Outmigration Rate?

In order to answer the first question, we assume that the
operational sex ratio in Scandinavia before the dawn of
the Viking Age was 1.7:1.0, taking the most conservative
estimate by Dommasnes (1982, p. 82, Table III). That would
mean that roughly 40% of Scandinavian men were mate-
less and thus were driven to seek mates elsewhere by
becoming Vikings. This would imply an outmigration rate
of about 25%. In a hypothetical Scandinavian village with
100men and 60 women (the other 40 women having been
eliminated by female infanticide), 40 men leaving would
mean 25% (40/(100 + 60) = .25) outmigration rate.

We define Scandinavian Quotient (SQ) as a combination
of high Conscientiousness, high Agreeableness, and low
Neuroticism that all incline toward a higher level of happi-
ness, in the same way Weight and Harpending (2017)
defined AQ as a combination of high conscientiousness,
high persistence and low tendencies toward being radical
and experimental. SQ is the exact opposite of VQ. Follow-
ing Weight and Harpending (2017), and Kanazawa’s
(2012, pp. 45–47) “50-0-50 rule,” in which he suggests that
most personality traits and other individual differences
follow the pattern of 50% heritable, 0% attributable to
shared environment, and 50% attributable to the unshared
environment (Harris, 1995, 1998), we assume the heritabil-
ity of SQ to be h2 = .50. According to Geijer (1896), young
Norse men typically started their careers as Vikings around
age 15 and, if they survived, settled down with family by age
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20. Thus, we assume that the generation time for Vikings
was around 20 years.

We posit three alternative scenarios. First, we assume
that, at the dawn of the Viking Age, before any genetic selec-
tion for SQ began, Scandinavians were similar to Germans
and Brits in their mean level of happiness. Second, we
assume that, at the dawn of the Viking Age, Scandinavians
were average in their level of happiness, with their mean
level of happiness at the mean of the entire world. Third,
we assume that, at the dawn of the Viking Age, Scandina-
vians were the least happy people on earth, comparable to
those in the Central African Republic, South Sudan, or Togo
today.

According to our calculations using theWorldDatabase of
Happiness (see the details in Appendix A), in the first
scenario, where Scandinavians were comparable to
Germans and Brits, it would have taken only 4.32 genera-
tions or 86.4 years for them to achieve their current genetic
advantage in happiness. In the second scenario, if Scandina-
vians were about average in their level of happiness at the
dawn of the Viking Age, it would have taken 10.42 genera-
tions or 208.38 years for them to achieve their current
genetic advantage in happiness. Both of these time spans
are less than the length of the Viking Age, which is conven-
tionally defined to last 273 years, from 793 to 1066. So
genetic selection alone would have been sufficient to pro-
duce the current Scandinavian advantage in happiness
under the first two scenarios. However, under the third
scenario, in which Scandinavians were the least happy
people in the world in 793, it would have taken 21.16 gener-
ations or 423.18 years for them to achieve their current
genetic advantage in happiness by genetic selection alone.
So genetic selection by selective outmigration by personality
alone would not be sufficient to produce the current genetic
advantage under the third (deliberately unrealistic) scenario.

Figure 1 presents the results of our numerical exercise
graphically. It shows that, under the first scenario, where
we assume that the Scandinavians were comparable to
the British and the Germans in happiness (7.3) at the begin-
ning of the Viking Age in 793, it would be 879 before they
achieve the current level of happiness (8.3), if we assume
the Viking outmigration rate of 25%, heritability of person-
ality of h2 = .50, and the Viking generation of 20 years.
Under the same assumptions, it would be 1001 before the
Scandinavians achieved their current level of happiness if
we assume that they were at the world’s average (5.9) at
the beginning of the Viking Age in 793. Both of these years
are well within the Viking Age (793–1066). However, if we
assume that the Scandinavians were the world’s unhappiest
people (3.4) at the beginning of the Viking Age, then it
would be 1216 before they achieved their current level of
happiness. This would be a century and a half after the
end of the Viking Age.

How Large Would the Outmigration Rate
Have to Be if We Assume That
Scandinavians Achieved Their Current
Advantage in Happiness Entirely During
the Viking Age?

We now pose a slightly different question. We assume that
Scandinavians took the entire 273 years of the Viking Age to
achieve their current genetic advantage in happiness, and
ask how large the outmigration would have had to be in
each generation in order for them to achieve their genetic
advantage in 273 years.

We once again posit the same three scenarios. Under the
first scenario, where Scandinavians in 793 were comparable
to Germans and Brits in average happiness, roughly 10% of
Scandinavian men would have to become Vikings in each
generation. Under the second scenario, where Scandina-
vians were at the world’s average in happiness before the
dawn of the Viking Age, roughly 27% of Norse men would
have to migrate out of Scandinavia in each generation in
order for Scandinavia to achieve its current advantage in
273 years. Both of these estimates are consistent with the
consensus among historians that only a minority of Norse
men became Vikings (Williams, 2008; Wolf & Mueller-
Vollmer, 2018, pp. 25–36). However, under the third scenar-
io, where Scandinavians in 793 were the least happy people
on earth, about 51% of Norse men would have to become
Vikings, leave their countries, and never return to Scandi-
navia to achieve its current advantage in happiness in
273 years. This is inconsistent with the historians’ consen-
sus. However, it is nonetheless interesting to note that, even
if Scandinavians were the unhappiest people on earth in 793,
they could still come out as the happiest people on earth
in 1066 if half of Norse men became Vikings.

Thus, for both of these slightly different questions,
SOPHy appears plausible, and genetic selection alone is suf-
ficient to produce the current Scandinavian advantage in
happiness, if Scandinavians were at least around the world’s
average in happiness at the dawn of the Viking Age. How-
ever, SOPHy is disconfirmed, and genetic selection alone
would not be sufficient, if Scandinavians were the least
happy people on earth in 793. However, we consider the
third scenario to be somewhat unrealistic.

Replications With the World Happiness
Report (2017–2019)

For robustness checks, we repeated the detailed calcula-
tions above with the World Happiness Report (2017–2019)
(Halliwell et al., 2020) (see Appendix B). The substantive
conclusions were identical to those drawn from the calcula-
tions with the World Database of Happiness.
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With regard to the first question, our calculations with
the World Happiness Report data show that the length of
time for the Scandinavians to achieve the current advan-
tage in happiness via SOPHy would be 55.72 years (2.786
generations) if we assume that the Scandinavians were
comparable to Germans at the dawn of the Viking Age,
212.40 years (10.620 generations) if we assume that the
Scandinavians were at the world’s average, and 496.52
years (24.826 generations) if the Scandinavians were the
unhappiest people on earth (comparable to Afghanis today
in the World Happiness Report). Thus, we once again arrive
at the conclusion that SOPHy alone was enough to produce
the current Scandinavian advantage in happiness during the
Viking Age if the Scandinavians were at least at the world’s
average in happiness in 793.

Figure 2 presents the results of our replication of the
World Happiness Report. It shows that the conclusions
are qualitatively identical to the results obtained from the
World Database of Happiness presented in Figure 1. Under
the same assumptions about the Viking outmigration rate,
heritability of personality, and the Viking generation time,
it would be 849 before the Scandinavians could achieve
their current level of happiness (7.7) under the first scenario
where we assume that they were comparable to Germans in
happiness (7.1) at the beginning of the Viking Age in 793. It
would be 1005 if we assume that the Scandinavians were at
the world’s average in happiness (5.5) at the beginning of
the Viking Age. Once again, both of these years are well
within the Viking Age (793–1066). However, if we assume
that the Scandinavians were the world’s unhappiest people
(2.6), then it would be 1290 before they achieved their

current level of happiness, more than two centuries after
the end of the Viking Age.

With regard to the second question, our calculations with
the World Happiness Report data show that, in order for
the Scandinavians to experience the current advantage in
happiness solely via SOPHy, 7% of Scandinavian men
would have to become Vikings if we assume that the Scan-
dinavians were comparable to Germans, 27% if we assume
that the Scandinavians were at the world’s average, and
60% if we assume that the Scandinavians were the unhap-
piest people on earth. Thus, once again we arrive at the
identical substantive conclusion that SOPHy alone was
sufficient to produce the current Scandinavian advantage
in happiness during the Viking Age if the Scandinavians
were at least at the world’s average in 793.

Are Scandinavians Today More
Conscientious, More Agreeable, and Less
Neurotic?

If SOPHy is correct, and Scandinavians today enjoy a
genetic advantage in happiness because less Conscientious,
less Agreeable, and more Neurotic Scandinavians left their
homelands during the Viking Age to pursue Viking activi-
ties, then it follows that, not only are contemporary Scandi-
navians happier than their European neighbors, but they
are also more Conscientious, more Agreeable, and less
Neurotic today as well.

There appears to be some evidence for these predictions.
Data from the Gosling-Potter Internet Personality Project

Figure 1. How long it would take the Scandinavians to achieve the current advantage in happiness, under three alternative scenarios, World
Database of Happiness (2010–2018). Scenario 1: the Scandinavians were comparable to the British/Germans in happiness at the beginning of the
Viking Age (793) (happiness = 7.3). Scenario 2: the Scandinavians were at the world’s average in happiness at the beginning of the Viking Age (793)
(happiness = 5.9). Scenario 3: the Scandinavians were the world’s unhappiest people at the beginning of the Viking Age (793) (happiness = 3.4).
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(Gebauer et al., 2015), to date the largest data on the Big Five
personality factors, with 2,718,838 participants from 106
countries, confirm all of our predictions. Danes, Norwegians,
and Swedes are all above the world’s mean in Conscientious-
ness and Agreeableness, and (far) below the world’s mean in
Neuroticism. Scandinavians are particularly remarkable in
their low levels of Neuroticism. Denmark is the leastNeurotic
nation in the sample of 106 nations in the Gosling-Potter
Internet Personality Project; Norway is the fifth least
Neurotic and Sweden is the sixth least Neurotic.

Bar and Otterbring (2021) show that Danes are more
Conscientious, more Agreeable, and less Neurotic than
either Americans or Germans. Attesting to the largely
genetic determination of personality, Özdemir et al.
(2021) show that Turkish individuals living in the vastly dif-
ferent nations of Denmark and Turkey are no different
from each other in their mean levels of Big Five personality
factors, except that those living in Turkey are significantly
more Neurotic. We hasten to note, however, that the fact
that Scandinavians are more Conscientious and Agreeable
and less Neurotic can be logically deduced from two other
findings discussed above – that Scandinavians are on aver-
age happier (Diener et al., 1995; Proto and Oswald, 2016)
and that more Conscientious, more Agreeable, and less
Neurotic individuals are happier (Anglim et al., 2020;
DeNeve & Cooper, 1998). It is therefore not uniquely deriv-
able from SOPHy and is not direct evidence for it.

Viking Inmigration

If the selective outmigration of a large number of less Con-
scientious and Agreeable and more Neurotic Norse men

increased the mean level of happiness among Scandina-
vians left behind, it follows that wherever the surviving
Viking men settled would have lower levels of happiness.
Vikings settled in many places around the world, even as
far away as Newfoundland (Kuitems et al., 2022), but one
of the major settlements was in Russia.

The original inhabitants of present-day Russia were
Vikings (Brink, 2008; Duczko, 2004; Shepard, 2008).
The word “Rus” (for “Russia”) originally meant “people
of Nordic stock” (Shepard, 1995, 2008, p. 497). If pre-
sent-day Russians were descended from Vikings, then it
follows that Russians are not only less happy for the same
reason that Scandinavians are happier, but they are also less
Conscientious and Agreeable and more Neurotic for the
same reason that Scandinavians are the opposite.

According to the World Database of Happiness (2010–
2018), Russia ranks 91st among 162 nations in the sample,
with a mean happiness of 5.7 out of 10, below the world
mean of 5.887. This is remarkable given Russia’s geo-
graphic proximity to Scandinavia. The average Russian is
less happy than the average North Korean (5.9) or Rwandan
(6.1), when both of these nations are much poorer than
Russia, North Korea is a brutal dictatorship and Rwanda
has a recent history of widespread and violent civil war.

Data from the Gosling-Potter Internet Personality Project
once again confirm all of our predictions from SOPHy.
Russians and Ukrainians (Ukraine’s present-day capital,
Kiev, was the Vikings’ first settlement in the region, as well
as Russia’s original capital; Duczko, 2004) are below the
world’s mean in Conscientiousness and Agreeableness,
and above the world’s mean in Neuroticism. Combined
with the fact we discuss above that Scandinavians were

Figure 2. How long it would take the Scandinavians to achieve the current advantage in happiness, under three alternative scenarios, World
Happiness Report (2017–2019). Scenario 1: the Scandinavians were comparable to the Germans in happiness at the beginning of the Viking Age
(793) (happiness = 7.1). Scenario 2: the Scandinavians were at the world’s average in happiness at the beginning of the Viking Age (793) (happiness
= 5.5). Scenario 3: the Scandinavians were the world’s unhappiest people at the beginning of the Viking Age (793) (happiness = 2.6).
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above average in Conscientiousness and Agreeableness and
extremely low in Neuroticism, this is precisely the pattern
we would expect if less Conscientious and Agreeable and
more Neurotic Scandinavian men migrated out of Scandi-
navia as Vikings and some of them later settled in Ukraine
and Russia. Thus, the inmigration of Vikings into Ukraine
and Russia might have left a genetic legacy on the happi-
ness and personality profiles of their descendants just as
much as their outmigration did on the happiness and
personality profiles of Scandinavians left behind.

Very peculiarly, in the World Happiness Report data
(2017–2019) (Halliwell et al., 2020), Russia ranks 73rd
among 153 nations in average happiness, and its mean
(5.546) is above the world’s mean (5.473). However, anyone
who is even remotely familiar with Russian people, culture,
and language will find it impossible to believe that Russians
are above the world’s average in happiness (Balatsky &
Diener, 1993; Eggers et al., 2006; Graham, 2009; Tucker
et al., 2006; Wierzbicka, 1994). The World Happiness
Report data are otherwise very highly correlated with the
World Database of Happiness (r = .850, ρ = .863, n = 149,
p < .001).

Sometimes other factors can contravene to mitigate the
genetic legacy of Viking inmigration and its negative effect
on happiness in the region. For example, Kirkwall in
Orkney and Stornoway in the Western Isles are two towns
in Scotland that were both initially settled by Vikings a mil-
lennium ago. Yet, according to the UK Office of National
Statistics data, Kirkwall and Stornoway tie as the happiest
place to live in the UK, at least during the COVID-19
pandemic and among residents aged 65 and older (Armet,
2021). How could this be? The Western Isles and Orkney
may have three factors that might mitigate the genetic
legacy of Viking inmigration. First, the Western Isles and
Orkney are among the least densely populated areas in
all of the UK (National Records of Scotland, 2018). Second,
Orkney and, especially, the Western Isles are among the
most religious and devoutly Christian regions in the other-
wise largely secular Scotland; 45% of the residents in the
Western Isles were regular churchgoers in 2016 (Brierley,
2017). Because ruralites are in general happier than urban-
ites (Li & Kanazawa, 2016) and more religious individuals
are happier than less religious individuals (Bixter, 2015;
Diener et al., 2011; Ellison, 1991; James & Wells, 2003;
Kanazawa, 2015; Maltby et al., 1999, 2008), the lower
population density and higher religiosity of Orkney and
the Western Isles might have mitigated the genetic legacy
of Viking inmigration and its negative effect on happiness,
allowing their residents to be the happiest in the UK despite
it. Third, there are data that show that islanders may
score higher on Conscientiousness than comparable popu-
lations on the mainland because individuals lower on
Conscientiousness may leave the confined living of islands

(Camperio Ciani & Capiluppi, 2011). If this is true of the
Western Isles and Orkney, their higher levels of Conscien-
tiousness may contribute to their higher levels of happiness.

There are also empirical anomalies not explainable by
SOPHy. For example, the Vikings hailed entirely from
present-day Scandinavia (Sweden, Norway, Denmark), not
from the Nordic countries (Finland, Iceland). In fact, as is
evident from the copious literature on Icelandic sagas dis-
cussed above, many Vikings settled in Finland (partly on
their way to Russia) and Iceland. Yet, today, Nordic
countries enjoy as high levels of subjective well-being as
Scandinavian countries do. Something other than SOPHy
must therefore be operative to explain the high levels of
Nordic happiness.

Potential Objections to the Use of
International Personality Data

Our empirical support for SOPHy presented above relies
heavily on the World Database of Happiness, the World
Happiness Report, the Gosling-Potter Internet Personality
Project, and other international data on subjective and
self-described measures of happiness, Big Five personality
factors, and other psychological traits. Some cross-cultural
psychologists believe that one cannot draw valid conclu-
sions from international comparisons of such subjective
and self-described measures, because of cultural differ-
ences in reference groups and response styles (Heine
et al., 2002; Minkov et al., 2019; Mõttus, Allik, et al.,
2012; Mõttus et al., 2010; Triandis & Suh, 2002). On the
other hand, a recent analysis of all relevant questions in
the entire Wave 6 (2010–2012) of the World Values Survey
shows that the extreme response bias is culturally universal
and does not vary by culture (Kanazawa, 2018). At any rate,
it is very important to emphasize that our empirical support
for SOPHy presented above is only as valid as the underly-
ing international data on happiness, Big Five personality
factors, and other psychological traits.

Potential Counterexamples: What
About Genghis Khan’s Army? The
Crusades? Australia?

The Viking Age was not the only period in history where a
large number of individuals (usually men) known for
their violent tendencies left their homelands. If such outmi-
gration was not random with respect to personality – in
particular, what modern personality psychologists call
Conscientiousness, Agreeableness, and Neuroticism – then
such large-scale outmigration could be expected to change
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the distribution of happiness in their compatriots left behind.
Did the level of happiness increase in their homelands after
their outmigration? If not, what accounts for the difference?
We consider three potential counterexamples to SOPHy:
Genghis Khan’s army, the Crusades, and the penal colony
in Australia.

Genghis Khan’s Army

Like the Vikings, Genghis Khan and his army were known
for their murder, rape, pillage, and burn, so much so that
0.5% of all men living today in the entire world (and 8%
of men in Asia) carry the Y-chromosomes of Genghis Khan
and his male relatives (Zerjal et al., 2003). Their expedi-
tions took the soldiers thousands of miles from their home-
land of Mongolia, as Genghis Khan and his descendants
boasted the largest empire in human history. However,
Genghis Khan’s army was different from the Vikings in a
few crucial respects that made it not subject to selective
outmigration by personality (or anything else).

First, there were only 129,000 men in Genghis Khan’s
army out of the total population of two million in Mongolia
at the time (Onon, 2001, pp. 1–37). This translates into an
outmigration rate of 6.45%, much smaller than the conser-
vative estimate of 25% outmigration rate among Scandina-
vians during the Viking Age. Second, Genghis Khan’s
campaign of military conquests lasted only for 21 years
(1206–1227), and was therefore over in a single generation.
This is in sharp contrast to the 273 years of the Viking Age,
comprising more than a dozen generations during which
the effect of genetic selection was compounded generation
after generation. There was no such compounding in
Genghis Khan’s army.

Finally, and most importantly, Genghis Khan instituted
universal male conscription into his army (Onon, 2001,
p. 10). “All male Mongol adults below the age of 60 were
liable for military service. There was no such thing as a
civilian” (Morgan, 2007, p. 75). “Initially, all recruitment
to the Mongol armies was from within Mongol society.
All males between the ages of 15 and 60 were liable for
military service” (Turnbull, 2003, p. 10). Thus there was
no selective outmigration by personality (or any other
factor) in Genghis Khan’s army. Today, according to the
World Database of Happiness (2010–2018), the mean level
of happiness in Mongolia is 5.2, slightly below the mean of
162 nations in the world.

The Crusades

The Crusades were another example of large-scale military
expeditions with high mortality and eventual settlements of
survivors in foreign lands. Just as Genghis Khan’s army,
however, the Crusades were also too small to have left

any genetic legacy by selective outmigration. The First
Crusade (1095–1102) involved at most 100,000 individuals
including non-combatants, attendants, women, and
children, all of whom accompanied the knights who fought
in the Crusades, principally from France, Flanders,
Germany, and Italy (Runciman, 1951, pp. 336–341,
Appendix 2). In the year 1000, shortly before the launch
of the First Crusade, the population of France was esti-
mated to have been 6.5 million, Belgium, .4 million, the
Netherlands, .3 million, Germany, 3.5 million, and Italy,
5.0 million, for a total of 15.7 million (Avakov, 2010,
pp. 9–11). It means that the 100,000 individuals who partic-
ipated in the First Crusade accounted for only about
0.637% of the population of France, Flanders, Germany,
and Italy at the time.

More importantly, individuals who participated in the
Crusades were mostly motivated by their religious piety
(Asbridge, 2004, pp. 70–76). After all, the Crusades were
a religious war in defense of the holy land (Jerusalem)
against followers of another religion (Islam). There is evi-
dence, at least among modern populations, that religious
individuals on average are happier than less religious indi-
viduals (Bixter, 2015; Diener et al., 2011; Ellison, 1991;
James & Wells, 2003; Kanazawa, 2015; Maltby et al.,
1999, 2008). If the positive association between religiosity
and happiness held a millennium ago, during the times of
the Crusades, then the Crusades had the opposite effect
on the happiness of the Western Europeans to what the
Viking Age did on that of Scandinavians. More religious –

and therefore happier – individuals were more likely to join
the Crusades, and either die or settle elsewhere, thereby
reducing, not elevating, the mean level of happiness among
their compatriots left behind (although the effect would
have been minuscule given the small proportion of western
Europeans who participated in the Crusades). We do note,
however, that France and Italy, two wealthy democracies
that nonetheless have relatively low levels of happiness,
as pointed out by Proto and Oswald (2016), were major
contributors to the Crusades’ armies.

Australia

As is well-known, Australia began its European history as
a penal colony. Between 1788 and 1868, 163,021 convicts
were transported from Great Britain and Ireland to
Australia. The population of the UK in 1820 was 19.831
million and of Ireland 5.053 million (for a total of 24.884
million) (Avakov, 2010, pp. 21–24). Thus, the exported
convicts consisted of 0.655% of the total British and Irish
populations at the time, the same minuscule portion as the
Crusades’ army from the Continent. Thus, the exported
convicts were too few to have affected the distribution of
personality in the UK and Ireland.
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At the same time, however, recent genetic data show that
22% of living Australians are descendants of British and
Irish convicts sent to the penal colonies in Australia (Aus-
tralian Broadcasting Corporation, 2007). This is a substan-
tial proportion of the Australian population today, yet
Australia enjoys a relatively high level of mean happiness
(40th among 162 nations in the World Database of Happi-
ness). Why do Australians enjoy relatively high levels of
happiness if a quarter of the population were descendants
of convicted criminals?

As it turns out, most convicts sent to Australia were petty
criminals, because more serious criminals, such as murder-
ers and rapists, were punishable by death in Great Britain.
Thus very few violent criminals ended up in Australia. Only
2% were guilty of serious crimes like murder and assault,
and the vast majority – 87% of men and 91% of women –

were convicted of minor offenses like petty theft (Australian
Broadcasting Corporation, 2007). Thus, compared to
violent criminals, they were not particularly low on Consci-
entiousness and Agreeableness and high on Neuroticism,
making them unlikely to be particularly unhappy (although
they might have become unhappy after they landed in the
remote penal colony).

Other Potential Examples of SOPHy

Besides the emergence of Amish personality and Scandina-
vian happiness, there may be other examples of SOPHy. In
particular, we suggest that the criterion of selective outmi-
gration does not necessarily have to be personality per se. If
selective outmigration happens by some trait, and if the
trait is correlated with personality, then the outcome will
be the same as if the selective outmigration was by person-
ality. At the same time, “outmigration” from groups can
also include deaths. We briefly discuss two such examples:
The emigration of Japanese laterborns (birth order qua
personality); and the Irish Potato Famine (occupation qua
personality).

The Emigration of Japanese Laterborns
(Birth Order Qua Personality)

The Japanese Civil Code, from 1898 to 1947, legally stipu-
lated primogeniture and impartible inheritance (Hayami,
1983; Murakami, 1984). It means that, when a man died,
all of his wealth and land were inherited by his eldest
son, and neither his wife nor any of his younger sons
(let alone daughters) inherited anything. The rule of primo-
geniture and impartible inheritance made it very difficult
for laterborn sons to get an economic start in their lives,
when the vast majority of the population were farmers in

pre-industrial Japan because it was very difficult to make
a living as a farmer without any land. Thus the rule of
primogeniture and impartible inheritance served as a strong
impetus for laterborn sons to emigrate from Japan to other
countries, to seek better economic and social opportunities
in new lands (Neiwert, 2005, pp. 22–27).

There were 244,536 Japanese immigrants to Latin
America in 1899–1941 (Kunimoto, 1993, p. 103, Table 4.3)
and further 470,287 to North America and the rest of the
world in 1894–1912 (Azuma, 2019, p. 64, Table 1). The pop-
ulation of Japan in 1890 was 40,077,000 (Avakov, 2010,
pp. 31–33, Table 1.9). Thus the total number of immigrants
(714,823) represented 1.78% of the Japanese population, or
roughly 3.57% of the male population. The vast majority of
the Japanese immigrants were laterborn sons, although
they likely included some “picture brides” (Tanaka,
2004) of the male immigrants as well.

Compared to firstborns, laterborns tend to be more
Open, less Conscientious, less Extraverted, more Agree-
able, and less Neurotic (Sulloway, 1996, p. 73, Table 4).
The birth order effect on personality is entirely environ-
mental, via family socialization. As such, the personality dif-
ferences by birth order are not heritable, as both firstborns
and laterborns have firstborn and laterborn children when
they become parents, and the birth order effect starts all
over again with each generation. There are no such things
as “firstborn genes” or “laterborn genes” inherited from
generation to generation.

Under very limited circumstances, however, it is possible
for the birth order effect to accumulate over generations
(Sulloway, 1996). For example, under strict primogeniture
and emigration of all laterborns, one would have to be
the firstborn son of the firstborn son of the firstborn son
to remain in the country. As a result, strict primogeniture
and emigration of laterborns over many generations
resulted in more and more of the Japanese male population
being firstborn sons for several generations. Under such
circumstances, it is not difficult to imagine that the typical
personality traits of firstborns – less Open, more Conscien-
tious, more Extraverted, less Agreeable, and more Neurotic
– to become the national character, which might have also
influenced the few laterborns that might have remained in
the country.

Thus strict primogeniture and selective outmigration of
laterborns should make the Japanese left behind – firstborn
sons for many generations – less Open, more Conscien-
tious, more Extraverted, less Agreeable, and more Neurotic.
The Gosling-Potter Internet Personality Project data con-
firm two of these predictions. They show that, compared
to the world mean, the Japanese are less Open, less Consci-
entious, less Extraverted, less Agreeable, and less Neurotic.

Schmitt et al.’s (2007) similar comparative data support
three of the five predictions. They show that, compared
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to Americans (the benchmark), the Japanese are less Open,
less Conscientious, less Extraverted, less Agreeable, and
more Neurotic. It is instructive to note, however, that
Schmitt et al. (2007, pp. 206–207) themselves question
their own findings that East Asians are less Conscientious
than Americans. Their results show that Ethiopians,
Tanzanians, and Zimbabweans are the most Conscientious,
and Chinese, Koreans, and Japanese are the least
Conscientious.

The Irish Potato Famine (Occupation Qua
Personality)

The Irish Potato Famine began in 1845 when a fungus
(Phytophthora infestans) spread throughout Ireland and
decimated half of the potato crop (Kinealy, 2002). The crop
failure for the next few years led to widespread hunger and
resulted in roughly one million deaths and emigration of
another million, mostly to the United States. (From 1841
to 1850, roughly half of the immigrants to the United States
were Irish.) The population of Ireland declined from
8.4 million in 1844 to 6.6 million in 1851, a 21.4% decline.
This is a significant decline in population, and a strong
candidate for SOPHy if the deaths and emigration were
somehow connected to personality.

Naturally, given the cause and nature of the famine, a
vast majority of the dead and the emigrants were farmers
(Kinealy, 2002). There is a reciprocal causal relationship
between occupation and personality (Kohn & Schooler,
1983): Individuals with certain personality traits are more
likely to choose certain occupations, and holding certain
occupations molds the occupants’ personality. Some studies
show that farmers tend to be more Open, less Extraverted,
and less Agreeable (Downey & Spaulding, 2018; Kern et al.,
2019). The deaths and selective outmigration of more
Open, less Extraverted, and less Agreeable potato farmers
from Ireland on a massive scale, reducing the Irish popula-
tion by more than a fifth, should make the Irish population
left behind less Open, more Extraverted, and more Agree-
able. The Gosling-Potter Internet Personality Project data
indeed show that, compared to the world mean, the Irish
are less Open, more Extraverted, and more Agreeable.
Boski (2013) also shows that the Irish are less Open, more
Extraverted, and more Agreeable than Poles.

Empirical Implications

Our calculations above showed that, under reasonable
assumptions that Scandinavians in 793 were at least at
about the world’s average in happiness, outmigration of less
Conscientious and Agreeable and more Neurotic men as

Vikings could have produced the genetic advantage that
Scandinavians currently enjoy in happiness. However, this
is different from actual empirical evidence that it did
happen. Our hypothesis awaits future empirical tests.

One such empirical test could be molecular genetic.
Because the Y-chromosome is transmitted only from father
to son, and because mtDNA is transmitted only through the
maternal lines, we can identify individuals currently living
anywhere in the world who can trace their ancestry to Scan-
dinavian men and women (those individuals carrying the
characteristic Scandinavian Y-chromosomes and mtDNA).
One prediction derived from SOPHy is that, compared to
Scandinavian men who currently reside in Scandinavia
and whose ancestors have always remained in Scandinavia
throughout the last millennium, men who carry a Scandina-
vian Y-chromosome but currently reside outside of Scandi-
navia (such as Iceland, the British Isles, and Russia) and
whose ancestors have resided outside of Scandinavia during
the last millennium should be more likely to carry genes
that incline them to lower levels of happiness, such as the
short allele of the 5-HTTLPR gene. Second, Scandinavian
men currently residing outside of Scandinavia (and whose
ancestors have done so for the last millennium) who carry
a Scandinavian Y-chromosome and a Scandinavian mtDNA
should be more likely to carry genes that incline them to
lower levels of happiness than Scandinavian men who carry
a non-Scandinavian Y-chromosome and a Scandinavian
mtDNA, because the latter are descended strictly from
Scandinavian women (who were unlikely to have been
Vikings), not Scandinavian men (who were more likely to
have been Vikings than Scandinavian women were). The
second prediction roughly translates into a more cultural
version, which states that Scandinavian men outside of
Scandinavia who have stereotypically Scandinavian sur-
names are more likely to carry genes that incline them to
lower levels of happiness than comparable Scandinavian
men who do not have such surnames, although it is likely
that the latter category of men no longer identifies cultur-
ally as Scandinavian due to their surnames. In general, out-
side of Scandinavia and among individuals whose ancestors
have resided outside of Scandinavia for the last millennium,
a Scandinavian Y-chromosome should be a stronger predic-
tor of (lower levels of) happiness than a Scandinavian
mtDNA is.

Other types of evidence can come from population geno-
mics and genetic archeology but awaits and anticipates
future developments in the genetics of personality. If and
when certain genes are identified as strongly associated
with the Big Five personality factors, in particular, Consci-
entiousness, Agreeableness, and Neuroticism, then the
population genomics of the Viking world (Margaryan
et al., 2020) should reveal that genomes of the Vikings
buried outside of Scandinavia around the world should
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contain genes that inline them to lower Conscientiousness,
lower Agreeableness, and higher Neuroticism than those of
the bodies of their contemporaries buried in Scandinavia.

One implication of our hypothesis unlikely to be shared
by other explanations – although, we hasten to add, none
currently exist – is that Scandinavians have been the happiest
people on earth for the past millennium. According to our
hypothesis, it is not a recent phenomenon. If our hypothesis
is correct, then Scandinavians were already the happiest
people on earth in 1066, and there have not been counter-
vailing selection forces during the past millennium to
reduce the mean level of happiness in Scandinavia.

Future studies, necessarily relying on archeological,
historical, or molecular genetic data, can either confirm
or refute this prediction from our hypothesis. However,
given that Proto and Oswald (2016) very convincingly
demonstrate that the proximate cause of the Scandinavian
advantage in happiness is genetic and that genetic changes
happen very slowly, it is unlikely that the current Scandina-
vian advantage in happiness is of recent origin. We invite
and welcome archeologists, historians, and molecular
geneticists to bring necessary evidence to bear either to
confirm or refute our hypothesis.
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Appendix A

Detailed Calculations: World Database of
Happiness

0. Preliminaries
0.1. Outmigration Rate
According to Dommasnes (1982, p. 82, Table III), the sex
ratio in Norway before the Viking Age (793–1066) varied
from 1.7:1.0 in 7th century Nordland to 20:1 in 8th century
Gloppen. If we take the most conservative estimate of 1.7:1,
it implies that 41% of young men were mateless (1.0/1.7 =
.5882). We therefore estimate that about 40% of young
men became Vikings, left Scandinavia on their Viking expe-
ditions, and never returned. This would translate to about
25% outmigration per generation (.4/(1.0 + .06) = .25).
Note that 40% of women would have been eliminated by
female infanticide.

0.2. Genetic Selection for SQ (Scandinavian
Quotient = Happiness)
According to David Lane’s applet (https://davidmlane.
com/hyperstat/z_table.html), z associated with an area of
.25 at the left end of a standard normal curve is z = �.674.

According to Johnson and Thomopoulos (2002, Table 1),
and using (KL = �.8) for a very conservative approximation
for �.674 without linear interpolation (KL = �.8 corresponds

to the outmigration rate of .212 rather than .250), the
mean of the left-truncated standard normal distribution is
(1.1676 � .8 = .3676), hence the mean increases by .3676
SD units per generation in Scandinavia.

Following Weight and Harpending (2017) and Kanazawa
(2012, pp. 45–47), we posit an SQ heritability of h2 = .50.
Assuming random mating among the remaining Scandina-
vians with regard to SQ, each generation of Scandinavians
will have (.3676 � .5 = .1838) SD unit higher SQ than the
previous generation.

0.3. Current Levels of Happiness
According to Ruut Veenhoven’s World Database of
Happiness (2010–2018) (https://worlddatabaseofhappiness.
eur.nl//hap_nat/nat_fp.php?mode=8&ranks=1), the mean
happiness, on a scale of 0–10, is:

Whole world (n = 162)
M = 5.887
SD = 1.260

Denmark: M = 8.3
Norway: M = 8.0
Sweden: M = 7.8

Germany: M = 7.3
UK: M = 7.3

Central African Republic/South Sudan/Togo: M = 3.4
(The lowest mean in the world)
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1. Question 1. How Long Does It Take for Scandinavia
to Achieve Its Current Advantage in Happiness?
1.1. Scenario 1: Mean Happiness in Scandinavia at
the Dawn of the Viking Age Was the Same
as in Germany and the UK
The difference from Denmark in SD units:
(8.3 � 7.3)/1.260 = .794

Scandinavians increased SQ by .1838 SD units per genera-
tion. Thus, in order for Danes to create their current advan-
tage over Germans and Brits, it would take .794/.1838 =
4.32 generations.

According to Geijer (1896), young Norse men typically
started their careers as Vikings around age 15 and
settled down with family by age 20. Thus the generation
time for Vikings was probably about 20 years. It would
therefore take 20 � 4.32 = 86.4 years for Danes to achieve
the current advantage in happiness over Germans and
Brits.

According to Brink (2008, p. 5), Jesch (1991, pp. 1–8), and
Wolf andMueller-Vollmer (2018, pp. ix–xiii), the Viking Age
lasted for 273 years or 13.65 generations (793–1066). So it
would be possible for Danes to have gained their current
advantage in happiness over Germans and Brits during
the Viking Age.

1.2. Scenario 2: Mean Happiness in Scandinavia
at the Dawn of the Viking Age Was the Same
as the World Mean
The difference from Denmark in SD units:
(8.3 � 5.887)/1.260 = 1.915

In order for Danes to create their current advantage over
the rest of the world, it would take 1.915/.1838 = 10.419
generations, or 20 � 10.419 = 208.38 years.

It would be possible for Danes to have gained their cur-
rent advantage in happiness over the rest of the world dur-
ing the Viking Age.

1.3. Scenario 3: Mean Happiness in Scandinavia at the
Dawn of the Viking Age was the Lowest in the World
(Comparable to Central African Republic/South Sudan/
Togo Today)
The difference from Denmark in SD units:
(8.3 � 3.4)/1.260 = 3.889

In order for Danes to create their current advantage over
Central African Republic/South Sudan/Togo today, it
would take 3.889/.1838 = 21.159 generations, or 20 �
21.159 = 423.18 years.

It would therefore not be possible for Danes to have
gained their current advantage over Central African
Republic/South Sudan/Togo today during the Viking Age.

2. Question 2: How Large Does the Outmigration Have
to Be During the Viking Age for Scandinavia to Gain Its
Current Advantage in Happiness?
2.1. Scenario 1: Mean Happiness in Scandinavia at the
Dawn of the Viking Age was the Same as in Germany
and the UK
The Viking Age (793–1066) = 273 years/13.65 generations.
.794/x = 13.65
x = .794/13.65 = .0582

Danes would have to increase their SQ by .0582 SD units
per generation to achieve their current advantage over
Germany/UK in 273 years/13.65 generations.

Given the heritability of SQ h2 = .5, the outmigration
rate would have to be such that the SQ would increase
.0582/.5 = .1164.

According to Johnson and Thomopoulos (2002, Table 1),
if KL = �1.6, the mean of the left-truncated standard
normal distribution would be 1.7174 � 1.6 = .1174.

According to David Lane’s applet (https://davidmlane.
com/hyperstat/z_table.html), z = �1.6 corresponds to
.0548.

In order for Denmark to achieve its current advantage in
SQ over Germany/UK in 13.65 generations, the outmigra-
tion rate per generation would have to be .0548, which
means that about 10% of Scandinavian men would have
to be mateless, engage in Viking activities and never return
to Scandinavia (10/(100 + 90) = .0526). This is equivalent
to saying that 10% of girls were eliminated by female
infanticide.

This figure is consistent with the common view among
historians and Viking experts that only a minority of Scan-
dinavian men engaged in Viking activities (Williams, 2008;
Wolf & Mueller-Vollmer, 2018, pp. 25–36).

2.2. Scenario 2: Mean Happiness in Scandinavia
at the Dawn of the Viking Age was the Same as
the World Mean
1.915/x = 13.65
x = 1.915/13.65 = .1403

Danes would have to increase their SQ by .1403 SD units
per generation to achieve their current advantage over
the whole world in 273 years/13.65 generations.

Given the heritability of SQ h2 = .5, the outmigration rate
would have to be such that the SQ would increase .1403/.5
= .2806.

According to Johnson and Thomopoulos (2002, Table 1),
if KL = �1.0, the mean of the left-truncated standard
normal distribution would be 1.2876 � 1.0 = .2876.

According to David Lane’s applet (https://davidmlane.
com/hyperstat/z_table.html), z = �1.0 corresponds to
.1587.
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In order for Denmark to achieve its current advantage in
SQ over the rest of the world in 13.65 generations, the out-
migration rate per generation would have to be .1587, which
means that about 27% of Scandinavian men would have to
be mateless, engage in Viking activities and never return to
Scandinavia (27/(100 + 73) = .1561). This is equivalent to
saying that 27% of girls were eliminated by female
infanticide.

This figure is consistent with the common view among
historians and Viking experts that only a minority of Scan-
dinavian men engaged in Viking activities (Williams, 2008;
Wolf & Mueller-Vollmer, 2018, pp. 25–36).

2.3. Scenario 3: Mean Happiness in Scandinavia at the
Dawn of the Viking Age was the Lowest in the World
(Comparable to Central African Republic/South Sudan/
Togo Today)
3.889/x = 13.65
x = 3.889/13.65 = .2849

Danes would have to increase their SQ by .2849 SD units
per generation to achieve their current advantage over Cen-
tral African Republic/South Sudan/Togo in 273 years/13.65
generations.

Given the heritability of SQ h2 = .5, the outmigration rate
would have to be such that the SQ would increase .2849/.5
= .5698.

According to Johnson and Thomopoulos (2002, Table 1),
if KL = �.4, the mean of the left-truncated standard normal
distribution would be .9619 � .4 = .5619.

According to David Lane’s applet (https://davidmlane.
com/hyperstat/z_table.html), z = �.4 corresponds to .3446.

In order for Denmark to achieve its current advantage
in SQ over Central African Republic/South Sudan/Togo
in 13.65 generations, the outmigration rate per generation
would have to be .3446, which means that about 51% of
Scandinavian men would have to be mateless, engage in
Viking activities and never return to Scandinavia
(51/(100 + 49) = .3423). This is equivalent to saying that
51% of girls were eliminated by female infanticide. This
seems like an implausibly high number, as all Vikings
experts agree that only a minority of Scandinavian men
engaged in Viking activities.

However, we nonetheless note that, even if Scandinavians
were the unhappiest people on earth in 793, they could still
come out the happiest people on earth in 1066 if half of
Norse men became Vikings.

Appendix B

Detailed Calculations: World Happiness
Report

0. Preliminaries.
0.1. Outmigration Rate
See Appendix A.

0.2. Genetic Selection for SQ (Scandinavian Quotient =
Happiness)
See Appendix A.

0.3. Current Levels of Happiness
According to the World Happiness Report (2017–2019)
(Halliwell et al., 2020), the mean happiness, on a scale of
0–10, is:

1. Question 1. How Long Does It Take for Scandinavia
to Achieve Its Current Advantage in Happiness?
1.1. Scenario 1: Mean Happiness in Scandinavia at the
Dawn of the Viking Age was the Same as in Germany
and the UK. For a Conservative Estimate, We Will Use
Germany’s Figure (M = 7.076)
The difference from Denmark in SD units:
(7.646 � 7.076)/1.1132 = .512

Scandinavians increased SQ by .1838 SD units per genera-
tion. Thus, in order for Danes to create their current advan-
tage over Germans, it would take .512/.1838 = 2.786
generations.

According to Geijer (1896), young Norse men typically
started their careers as Vikings around age 15 and settled
down with family by age 20. Thus the generation time for
Vikings was probably about 20 years. It would therefore
take 20 � 2.786 = 55.72 years for Danes to achieve the cur-
rent advantage in happiness over Germans.

According to Brink (2008, p. 5), Jesch (1991, pp. 1–8), and
Wolf andMueller-Vollmer (2018, pp. ix–xiii), the Viking Age
lasted for 273 years or 13.65 generations (793–1066). So it

Whole world (n = 153)
M = 5.4728
SD = 1.1132

Denmark: M = 7.646
Norway: M = 7.488
Sweden: M = 7.353

Germany: M = 7.076
UK: M = 7.165

Afghanistan: M = 2.567
(The lowest mean in the world)
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would be possible for Danes to have gained their current
advantage in happiness over Germans during the Viking
Age.

1.2. Scenario 2: Mean Happiness in Scandinavia at the
Dawn of the Viking Age was the Same as the World Mean
The difference from Denmark in SD units:
(7.646 � 5.4728)/1.1132 = 1.952

In order for Danes to create their current advantage over
the rest of the world, it would take 1.952/.1838 = 10.620
generations, or 20 � 10.620 = 212.40 years.

It would be possible for Danes to have gained their
current advantage in happiness over the rest of the world
during the Viking Age.

1.3. Scenario 3: Mean Happiness in Scandinavia at the
Dawn of the Viking Age was the Lowest in the World
(comparable to Afghanistan Today)
The difference from Denmark in SD units:
(7.646 � 2.567)/1.1132 = 4.563
In order for Danes to create their current advantage over
Afghanistan today, it would take 4.563/.1838 = 24.826
generations or 20 � 24.826 = 496.52 years.

It would therefore not be possible for Danes to have
gained their current advantage over Afghanistan today
during the Viking Age.

2. Question 2: How Large Does the Outmigration Have
to Be During the Viking Age for Scandinavia to Gain Its
Current Advantage in Happiness?
2.1. Scenario 1: Mean Happiness in Scandinavia at the
Dawn of the Viking Age was the Same as in Germany
The Viking Age (793–1066) = 273 years/13.65 generations.
.512/x = 13.65
x = .512/13.65 = .0375

Danes would have to increase their SQ by .0375 SD units
per generation to achieve their current advantage over
Germany in 273 years/13.65 generations.

Given the heritability of SQ h2 = .5, the outmigration rate
would have to be such that the SQ would increase .0375/.5
= .0750.

According to Johnson and Thomopoulos (2002, Table 1),
if KL =�1.8, the mean of the left-truncated standard normal
distribution would be 1.8819 � 1.8 = .0819.

According to David Lane’s applet (https://davidmlane.
com/hyperstat/z_table.html), z = �1.8 corresponds to
.0359.

In order for Denmark to achieve its current advantage in
SQ over Germany in 13.65 generations, the outmigration
rate per generation would have to be .0359, which means
that about 7% of Scandinavian men would have to be
mateless, engage in Viking activities, and never return to

Scandinavia (7/(100 + 93)=.0362). This is equivalent to say-
ing that 7% of girls were eliminated by female infanticide.

This figure is consistent with the common view among
historians and Viking experts that only a minority of Scan-
dinavian men engaged in Viking activities (Williams, 2008;
Wolf & Mueller-Vollmer, 2018, pp. 25–36).

2.2. Scenario 2: Mean Happiness in Scandinavia at the
Dawn of the Viking Age was the Same as the World Mean
1.952/x = 13.65
x = 1.952/13.65 = .1430

Danes would have to increase their SQ by .1430 SD units
per generation to achieve their current advantage over
the whole world in 273 years/13.65 generations.

Given the heritability of SQ h2 = .5, the outmigration rate
would have to be such that the SQ would increase .1430/.5
= .2860.

According to Johnson and Thomopoulos (2002, Table 1),
if KL = �1.0, the mean of the left-truncated standard
normal distribution would be 1.2876 � 1.0 = .2876.

According to David Lane’s applet (https://davidmlane.
com/hyperstat/z_table.html), z = �1.0 corresponds to
.1587.

In order for Denmark to achieve its current advantage in
SQ over the rest of the world in 13.65 generations, the out-
migration rate per generation would have to be .1587, which
means that about 27% of Scandinavian men would have to
be mateless, engage in Viking activities, and never return to
Scandinavia (27/(100 + 73) = .1561). This is equivalent to
saying that 27% of girls were eliminated by female
infanticide.

This figure is consistent with the common view among
historians and Viking experts that only a minority of Scan-
dinavian men engaged in Viking activities (Williams, 2008;
Wolf & Mueller-Vollmer, 2018, pp. 25–36).

2.3. Scenario 3: Mean Happiness in Scandinavia at the
dawn of the Viking Age was the Lowest in the World
(Comparable to Afghanistan Today)
4.563/x = 13.65
x = 3.889/13.65 = .3343

Danes would have to increase their SQ by .3343 SD units
per generation to achieve their current advantage over
Afghanistan in 273 years/13.65 generations.

Given the heritability of SQ h2 = .5, the outmigration rate
would have to be such that the SQ would increase .3343/.5
= .6686.

According to Johnson and Thomopoulos (2002, Table 1),
if KL = �.2, the mean of the left-truncated standard normal
distribution would be .8751 � .2 = .6751.

According to David Lane’s applet (https://davidmlane.
com/hyperstat/z_table.html), z = �.2 corresponds to .4207.

�2024 Hogrefe Publishing European Psychologist (2024), 29(2), 75–94
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In order for Denmark to achieve its current advantage in
SQ over Afghanistan in 13.65 generations, the outmigration
rate per generation would have to be .4207, which means
that about 60% of Scandinavian men would have to be
mateless, engage in Viking activities and never return to

Scandinavia (60/(100 + 40) = .4286). This is equivalent
to saying that 60% of girls were eliminated by female
infanticide. This seems like an implausibly high number,
as all Vikings experts agree that only a minority of Scandi-
navian men engaged in Viking activities.

European Psychologist (2024), 29(2), 75–94 �2024 Hogrefe Publishing
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